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GENERAL REPORT

OF THE OPERATIONS OF THB

gupugraphigal Surveys of Judiy,

AND OF THE

SURVEYOR GENERAL’S DEPARTMENT,

FOB YEABON

1872-73.

Dated Calcutta, 20th January 1874

TS review of the operations of the Topographical Surveys of India for the professional
season of 1872-73, and of the work performed in the several branches of the Surveyor
Genensl's Head-quarters Office for the year ending 31st December 1873, continues the
namative as detailed in the geueral report dated 15th January 1873. The nature and results
of the entire operations are pretty much the same as previously reported on, and which have
been before the Government of India in detail to & very considerable extent, during the
period under review, .

% The seven survey parties constituting the existing sanctioned strength of this branch
tlaf the department (as detailed in paragraph 3 of the last report), were employed, in con-
mu':ll-on of the work of the previous season, in the field of operations allotted to each, and
'fl‘)z?hlng which full particulars are given under the head « Executive establishments,” in
which the work of each survey party is separately reviewed.

3 The general results of the season’s operations and the cost of each survey party for
the professional year comrmencing lst October
; . ] 1872, and ending 30th September 1873, are given
12 ;2?3?7‘3£;$2tm41m Appendix, showing the total outturn of the seven surveys to an%ount
on the usual scal, ! e; i’f inal topography, of which 14,054 square miles were accomplished
a larger scale) o: (; mile to the iuch, 670 square miles of the Naga Hills, (not requiring
Eastern Chittagon ‘_}9 miles to the inch, and 10,603 square miles, in the Northern and
four miles 1 thge ig'h ipperab, Lushai,and Munnipur Hills, on the geographical scale of
nnted. The ay nch, which was as large as the objects and the nature of the country war-
trisngulation in ae;nge mileage rate of the whole comes to Rs. 17-12, including the cost of
Teckoning the cogt V?nche, which, if taken one year with another, does not disturb the mode of
beginning, and theo ft e general operations, the same system having been observed from the
allowance were m'u;-z ([)re if continued, will yield precisely the same results as if a separate
Unnecesgary, ade for the triangulation only, which, as a matter of partial detail, is quite

Tesults of the season’a operations,

4, (O .

— s estimated that, of the large area of 25,327 square miles which has been
Futive gegpr " Of Murveyed area in Brit; surveyed during a single season, only 6,136 square
e S, o€ fren in British sud miles were in ]gritish territory ;nd the remaining
mitory. () 19,191 square miles were in Native States and
Spur)h'.j [ the €136 square miles surveyed within British districts, the

» Maudla of the Central Provinces, the Garo, Mckir, Naga, and Northern

lnd“pendl’,nt te
ground 1 Bely
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Chittagong Hills of the Eastern Frontier was of the wildest and most i i

forest clad, unhealthy, and in parts totally uninhabited and never before‘):rtﬂ::l?isgm];:’le patr,
whilst a very considerable portion of the Native States in Rajputana and gen';r?%e"".s?
Bustar of the Central Provinces, and Jeypur of the Vizagapatam Agency, were althz1 ﬁldm'
so bad, yet very hostile to health and most difficult for survey, ' O1B: nat

5. In Independent territory beyond the Eastern Frontier of Bengal, viz., in the Lushyi
_ Survey and exploration beyond the Eastern Fron- g{ ‘:11;5’1;::?&??’ ‘Ngga‘! and Munnipur Hills, 6493
tier of Dongal. q ere during this season explored gy
] ) ) mapped on the smaller scale, making, with the are
obtained during the previous season (6,500 square miles), a total of 12,925 square miles of '
ceedingly intricate territory, chiefly beyond the British possessions, of which reliable geogra, e}f.
has been for the first time obtained, together with much interesting and valuable infor?myioy
regarding the semi-civilized tribes along our frontier. Further exploratory surveys are no\l:
in progress along the southern frontier of Upper Assam, in the hills north and south of the
Patkoi range, inhabited by various Naga tribes, who, though politically within the Britjy),
frontier, are only kuown to us by the name of their race. The Patkoi pass (Lewe-Pet-Kuj
crossed over by Drs. Bayfield and Griffiths in 1837, but the position of which was not geo.
graphically determined at the time, will, it is hoped, be visited and correctly fixe

. .o¢ @ d in due
course. This pass is said to be on one of the most practicable routes from Assam int

Burmah passing through the Hookoong valley.

6. In the Table B (Appendix) the professional results and cost of the season 1872.y3

. . now under report, and those of the previous season

wgg';p;;‘,;;f‘ﬁfngflps‘;’sz;;.‘f’“"l results and cost of (1871-72), are given, with the view to the com.

parison of one with the other, showing a very

satisfactory reduction by 2 rupees and 14 annas in the average mileage rate in favor of tie

season under review, and the attainment of a very extensive area, below the mean general
average cost of such operations, as explaived in several previous reports.

7. During the season 1872-73, an increase of no less than 7,417 square miles of topo-
graphy, and 2,594 square miles of triangulation, over the returns of the previous season have
been obtained for an outlay of Rs. 4,49,826. The increase in cost of Rs. 78,280, is chiefly dus
to the addition of No. 2 Survey, Khandesh and Bombay Native States, and its expansion to
full strength, whereby additional area was obtained. The expenses, however, have been raised
by the very exceptional nature of the expenditure for special porters or coolies, and foud
depbts for the exploratory surveys along and beyond the Eastern Frontier by No. 6 pary,

for which the Government was pleased to allow a special additional grant to the sanctioned
estimates of this branch of the department.

8. For the increased outlay an excellent return has been obtained (1), by a very ruch
larger amount of topography and triangulation at a lower average rate, and (2), by the koow-
ledge gained of the country and people along our Eastern Frontier.

9. With regard to the progressive annual outturn of area, I may remark that weer
still engaged on a first survey of the non-revenue-paying, forest-covered, and unprofitable
portions of Buitish territory, which, during the past oceupancy of more than a century, hss
never yet been mapped, and of extensive areas in Native States, which have scarcely beéo
visited or explored. In the present day the requirements of the public service, owing to
local and imperial public works, are accurate large-scale maps full of detail, in yearly increasiog
numbers. These requirements huave been fully met by increased and vigilant supervision i
the field work, more details and increased accuracy in the topography rendered, and by (be

yearly publication of all mapping produced by Executives on the full scale of survey with the
aid of the photozincographic process.

10.  With the increased cost of labour, supplies, carriage, &c., throughout India, and the
more rigorous procedure necessarily adopted for several years past in the conduct of surveys
it is entirely a question between time and cost as to what the future results and progres
of this department may be. Larger scale surveys, and the more accurate and complete
delineation of every minute feature of the country, can oaly be obtained by a moderate and
reasonable rate of progress at the fixed sanctioned present expenditure. To secure the
present exceedingly moderate cost of survey, and to maintain both the quality and the
quentity of the outturn, is the main object mow, aud I desire, in these remarks, merely to
place before Government the very apparent causes which affect the outturn, expenditere.

and mileage rates of surveys in progress in the worst parts of India now remaining to be
entered.

11. To Table C (Appendix) the results and value of the scason’s l,riangu}iat_ion. ao
. . . the average number of plane-table fixings prf
Value of the > . ’ .
aluz of the season’s Triangulation square miTe, in topography delmcale.d, are ghown.
The value and accuracy of the work in every stage has been fully maintained, ﬂrﬂd
there 14 o marked improvement in the number of plane-table fixings per square mil,

on which the accurate delineation of the ground and completeness of details sv malerially
denends,
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siles on the inch scale, 500 square miles on
§ inch, and 10,773 square miles on the } inch
have been rendered, making in all a total of
25,386 square miles, nearly all of which has been
reproduced by photographic transfers to zinc,
and is further now being reduced and compiled
for incorporation on the sheets of the Indian
Atlas. The area above descrsili;d ;vnélEfmﬁl%l;
i the following Atlas Sheets, 34S.W., 37 N.E. and S.E, 52 S.E., N.H.
AN, 53 Nl:tfil‘f,n;(;)fl“l.w. and S.\gN., 93 S. B.and SW,119N. E, 130 NW,, SW. and
&%, 151 NE. and S.E.

sheets of the Simla and Jutog Survey, (

19, The fair drawings® of 14,113square n

Seagon’s fair mAps.
3 Standard Seets 18 of Lat, by 30’ of Long.
l:lfsl’h'ﬁl;d sheels 15 of Lat. by 30’ of Long.
i‘nth soale.

3 Sheel maps, 4 miles =1 incb.

scale 24 inches to the mile),

ix large :
i, 85 g Prars and the plans noted on the margin, have
. o ; —=1mi been rendered, all of which have been
Dhopal Fort, City ond Environs, Su:lo 24 mc,l,xcs =1 :nlc. published, s

Tura Slation (Garo Hills) Hilly) B lg

i i ngn i ” . .
i‘;ﬂﬁufl'm%(slmxl(’ll‘vc#iwry) " 14. The execution and finish of all
Goua Canlowment (Central India) ,, 8 these fair maps and plans are excellent, and

1 paios have been spared by Executives to render them as perfect as possible.
15 The lotal area produced by the Topographical and Revenue surveys in progress,

. with the cost of
Combined results of Topographical and Revenue surveys. the same dul‘ing

» »

» ”

TpegphichSursey . (S, Milos .. 25997 | Cost Ma. ... 140,806 | Rate por Sq. Mila .. Ra. 1712 the season, is
fosesutey | Dite .. 14,643 | Ditto .. 0,51370 | Dilto ditto » 48| given in the.
Ditto .. 3090 Ditto ..11,01,266 | Gencral avernge rato of margin. The
combine: Topogra- H

lieal and Re‘:legn\lc combmed area

urveys ... e o 2109 mo s
164 Culustral Ditte 1,80 | Ditte . 347,514 ’ amoun ts - to
Tolal Dit 4 t 4,48,780 41,839 squarc

.1 Dit “ itto ... 14,48, . .
‘ e LED| Ditto .1 miles obtained

= at a total cost
of Bs, 1448,780. In the Upper Circle Revenue operations, the Cadastral Survey of the
North-Western Provinces, or measurements of fields on the large scale of 16 inches = 1 mile,
or 330 feet = 1 inch, to the extent of 1,870 square miles, equal to 1,196,588 acres, contained
in1,469 villages, have been prosecuted, in which no less than 1,269,882 fields were separately
m‘easured.and mapped. This system of survey of course greatly increases the cost and time
of execution, relatively with the scale employed, as referred to in paragraphs 36 and 37 of
the last report. _In estimating, therefore, the general rate of the Revenue Surveys, which
wo now of 5o diversified a character, it is necessary to separate the tedious and expensive

phrocess of la
theacre.  As far ag ab present adva
about 4 annas 2 , g

ie pel
be found fully disputaed in the oy @ bid.

ying down the “fields,” which cannot be calculated by the square mile, but by
ced with this new system, the cost is stated to ke

in English money. The whole of the details will

cussed in the report of that branch of the department.

16. The aggregate results of the more modern Topographical and Revenue surveys

Aggregale results brought up to date.

Total up to 1872
Add [or 1873

Total up to 1873

The disposit

the map of Indip attached.

brought up from previous reports from the year
1847, as specified in paragraph 31 of the last
narrative, are as follow : —

Sq. miles. Cost Rs.
701,963 1,85,79,649
41,839 14,48,781
743,802 2,00,28,330

ion of all these surveys, bolth completed and in progress, is described in

17. : .
T In the Drawing and Geographical compiling branch of the Head-quarter Office,

Cnrlogmphv_

Sheets of the Indian Atlas,

i _
ing, and ncorporating the latest surve
'9NE, y

; 99N.F..

83 K. MG oand 8K W..
E'-“N-E-;sas.w.;lo:i \}\?.l NW.;
+ Shee

w5
w1z L 67, 73, 104, 107, 108, 113, 118,

130 beg
U made to gh
‘ e v
Ve surypys | draw
s,

18 Proofy
FRIC Tecejy o dur?rf
rary heavy add;

Lthe following sheots
ng Lhe ye ;
tions fromn

great progress has been made under the energetic
immediate superintendence of Mr. J. 0. N, James,
Assistant Surveyor-General, in reducing, com-
results on the manuscript or original sheets of
the Indian Atlas. Nine new quarter-sheets, as per
margin,* have been taken up, and very consider-
able additions have been made to 11+ of the
old full-sized double elephant sheets, several of
which were nearly half blank; additions have

ings of 23 quarter-sheets from the results of Topoaraphical and
10 progress or completed, during the past two seasons. Pograp

the plates of which are engraving in Eogland,

ar from the Geographical Department, India Office, to several,
Dew surveys have been made to complete them up to margios,
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or to date ; 44 S.E.; 46, old full-plate; 51 N.W.; 54, old full-size plate -

S.W.; 69 S.E.; 70 SW,, NW,, N.E.; 71, NW. and SW.; 89,Pooif:le ,fu?:l;-si}:e'w-l; U]
9 85, N.E, and N-W.; 92 S.E.; 104 old fullsize plae; 118" ald ullsine plate. it
the exception of three quarter-sheets all have been completed i
Office for the guidance of the engravers at home. pleted and returaed to the 1,

19. 1In all, 47 old and new sheets (full and quarter-plates) I i
the hands of the compilers and draftsmeé or are xflow beinI‘)g‘ dea)\lt a‘:ft}?.lth?l‘rh
the old plates and fresh materials for new quarter-plates have necessitated the redug;
and fair drawing of no less than about 115,000 square miles on the } inch scale oructlon
would cover a st}perﬁcial area of nearly 7,188 square inches. All this representg fin IWhat
complete survey in portions of Bengal and Assam, the Central Provinces and Oudh ﬁ :lm'd
the Native States within the Rajputana and Central India Agencies, »Hdh

pa,ssecl‘tl)rou h
e additiong %0

20. In addition to the above, several yaly.

lations, ﬂble in(i u}?.efll:l maps, .tOO numerous to detsjl

® Report of progress in the mein§ Geographical d?:;e(’)f tlili:le: O:':i iescnb-e cIlJ in full in the appen.

compiling, and Engraving branches by J. O. N. James, h port,* have either been completed or

Eeq., Assistant Surveyor-General, are in progress, the most important of which ™
as follow :—

Geographical and Miscellaneous maps and compi.

21. The standard map of India, scale 32 miles=1 inch, and the reduction on 64 mile
to the inch, have been further advanced. It is most desirable to replace the old six shet
Sketch map of India, on which much of the information is now replaced by better and later
material, and the old map, which has been on the stone so many years is so much wor
from the very large number of copies taken from it that further corrections and additions
are impracticable. . '

. 22. The great obstacles to progress with these maps, are the doubts and uncertainly
which still exist, owing to the perpetual changes in the boundaries of districts and sub-divisions,
more especially in Bengal, and to the various systems of spelling of names, subjects already
fully discussed, and which seriously affect the progress, systems and completion of all geogra-
pbical publications. No sooner is a map ready for issue than numerous corrections are
required in boundaries, head-quarters, and names of sub-divisions, police stations, &, aud
alterations and delays are thus occasioned, which are perfectly fatal to the style and finish
of our best maps, and numberless valuable and useful publications are thus delayed and
deteriorated.

23. The standard map of Bengal, Behar, Orissa, and Assam, scale 16 miles =1 inch,
has been greatly added to, and preliminary skeleton photozincographed copies have been
taken for immediate purposes. It is intended to publish this map in two parts as soonss
the internal civil and criminal jurisdiction boundaries are settled, and the final decision of
Government regarding the separation of the province of Assam from the jurisdiction of the
Lieutenant-Goveraor of Bengal and the limits of the new province are made known.

24. Considerable additions have been made to the map of the Eastern Frontier of Begsl,
scale 4 miles = 1 inch, from the last exploration. This map will soon be ready for lithography.

25. The general map of Western Bengal, scale 8 miles =1 inch, bas been completed
in manuscript from all the latest surveys, and the sheets of the western division are nowin
course of publication by lithography, to assimilate with the sheets or sections of Eastern
Bengal already published.

26. A map of Oudh for the Local Gazettcer, scale 16 miles = 1 inch, has been com-
pleted, and a similar map of Sindh is under compilation,

27. A new district map of Darjecling, showing territorial additions, scale 4 miles=1
inch, has been compiled ; maps on the same scale of the Garo Hills (Assam), Hazara (Punjab)
and Chindwara (Central Provinces) are under compilation, also a new map of Bhootan
scale 8 miles = 1 inch, to illustrate a report under publication by the Bengal Govern:
ment. Small skeleton maps on the scale of 16 miles=1 inch of the Presidency and
Burdwan Divisions have been drawn for the Imperial Gazeticer, and skeleton district map
of Banda, Jhansi, Jaloun, Humeerpoor, and Lallatpoor, scale 8 miles=1 inch, are undet
publication for the North-Western Provinces Local Gazettcer.

28, Of the earlier maps of the old Topographical surveys marginally noted, referred fo

. in paragraph 49 of the last report, 18 sheets on the

Chots Nagpore Division, Ganjam, and Orisss, ) jnch scale have been redrawn at Head-quarter

Rewah, and Bandelkund. . - . 1 hic

in uniform sheets speciaily for photozincogrsp

reproduction, and 14 more are in various stages of progress. The publication of these ondfé

materials on the new system is of the utmost importance for the use of local authorities, a0
occupies my full attention.

29. The above, including the compilation and drawings for Atlas sheets, represents
very large amount of tedious compilation and fair manuscript drawing, in addition to whwhka
great deal of miscellaneons and petty work has been accomplished. Mr. James remars
favorably on the very efficient aid rendered by Mesars. Baness and Chamarett in the drawiog
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ili . both these assistants are experienced surveyors, and
Illiigd:r%:: Eliiiing with the greatly increased influx of work caused by

and ge"gmphiml conp . .
raphical duties of the India Office to this department in India.

ial

o most essentid

:ﬁ 't]::msl'er of the geog .
the sheets or plates of the Atlas of India, as

jection of .
50, The old tables for the Egg]%cv;]ker, to myself in November 1868 at the India Office,

Mr. Ji :
delivered o‘:’cro:ﬁtgz ]:fd in some instances the values were altogether wanting. It became
were very ! !

¢ and revise the whole, and to elaborate the values for more

et lhere{(;rres,ezgi;gzﬂﬁutlﬁz lines of latitude and longitude. This duty has been very
it o 'tlhe md efficiently performed by Mr. D. Atkinson, Surveyor, 2nd Gr.ade, qmployed as
wsractorlyaﬂ of Head-quarters. This laborious work was accomplished during .lelsure.hours,
Fist Dl kinson for the patience and mathematical ability which he

i Mr. At N .
f:;ifi;::llz;er;dm'll‘?ngsl;ecznplgte revised tables are invaluable for the projections of the Indian
) .

Atlas sheels, snd have been in constant use for all the plates started in India.
been made in the Engraving branch, notwithstanding many
3. celent progres has diﬂiculties,gcausedg chiefly from the want of a larger
Engraving. staff of experienced European agency, capable of
uparting instruction to native epgravers and apprentices, and of guiding and helping them
through the more advanced and artistic steps of the art of engraving and hill etching on
copper,The small European staff has lately been further reduced by the resignation of
Mr.J. F. Walsh, hill etcher, who completed his term of service of five years on the 7th
January, and embarked for Europe on the 15th, and the departure of Mr, J. M. Dalziel, en-
graver, o0 medical leave to Europe for a year from the 12th November 1873. It.not. being
posible to find substibutes in_India for such skilled work, the loss falls temporarily on the
ofice. It is found to be exceedingly difficult even in England to replace such a hill etcher

as Mr. Walsh, whose qualifications were of a very high order.

39, Noless than 14 new quarter-plates, and one old full-size (double elephant) plate,

i marginally noted, have been completed and pub-

Tndian Atlas Sheets completed, lished during the year; of these, five plates will

Quuterplates Nos. 25, W®; 3N.E.; 9 S, E¥ and  Tequire further additions from surveys now in

$W,1S.W.;33N.ERand S.E#; 34N.E¥; 51 progress, and one (the Kurrachee shect, Sindh)

5w, 688.52; 68 (ull plate (} of it). TotallS eontaing a portion of Khelat beyond the British
Pt Those matked® are not full up to margins, AT ich ial

and someof them await the results of further sarvey. “{eStern frontier, for W,hlc no materials fro.m

either survey or exploration are at present avail-

able. These will be separately submitted to the Government to show the style and extent

of the work turned out. 1In addition, 18 new quarter-plates are in various stages of progress,

and considerable additions are engraving to 14 different quarter and full-size old plates to

complete them to the date of our latest surveys.

3. The outlines of the new 64 miles = 1 inch map of India (in four sheets) have
been completed, the cutting of the names is in progress. Names on the map of Oudh
(16 miles = 1 inch) and corrections to the plates of Simm's plan of Calcutta are well
advanced. Outlines and names completed of the small scale (16 miles = 1 inch) divisional
map* of the Presidency and outlines only of
(e small i _the Burdwan Division.*_ Outlines completed of
fortoﬁi flim'p of Bengal® (64 miles — 1 inch). A highly finished plan of the hill and
wig) a nJl;lr (in Bund_el_kund) has been c_ompleted for the North- Western Provinces Gazetteer,
Sure argerc art, containing heavy numerical details, to illustrate the Great Trigonometrical
el aﬂ VP;;" 03510?1111 Teport volume, on the rgducbion of the north-west quadrilateral, has been
o vk cozs .la dof wtpch are meqtloned in dz.etail in the statement attached to the report
aches pleted and in progress in the Drawing, Geographical compiling, and Engraving

¥ For the Imperial Gazettesr,

bra

¥ Tn the Copper-plate Printing branch 9,508 impressions (some of them transfers for

st%ne) have been l:aken of Indian Atlas sheets and

o . other maps. The original plates are not used

t0°'t"‘elh:;n;8 alﬁgolutel.y Decessary, all the.ordina.gy copies be?ng t:ken from transfers

inter, M. ) Wb_lCh yield sufficiently fine impressions for general purposes. The plate

ebruay 187 artin, referred to in paragraph 53 of the last report, joined on the 20th
V1873, and gives much satisfaction,

35 The staff of pati
native
ltc;\t.iy progress ; those orj al
mng, and hill eteh;

il etchers Th
- The
*PPrentices aro gt %tl.h

Plate Printing.

> engravers and apprentices continue to make excellent and
ginally entertained are now kept fully employed on outlines,
8; two of them give very encouraging hopes of turning out fair
ers give good promise of learning. In all 30 native incumbents and
esent employed.

36, The .
altained gy, E".lrlff?ea" staff, ten in number, are zealous and painstaking, and they have

'mportance, Cl‘nv Imparting instruction to the natives, to which I attribute much
ind evergy 1 i I V. Coard continues to give me the highest satisfaction, by the skill
IPTRIOn g, mp AYS I training the large number of pative youths and by the vigilant
Tecommend g 4, 'l('.‘""-:“““"“ of all the work in progress, It was my pleasing duty to

¢ Uoverument of India the conditions on which the engravers, whose

B
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terms of agreement with the Secretary of State expired during the Present month, y
» Were

) ) willing to continue to serve on, and

e oyt of Todi, Ao, Resewses 1nd - Coard, Dalsiel, and Donaldson have b g
Fovontor 1653, in conformity with the orders conveyed in lette ,
as per margin. ol

37. This is highly satisfactory, and will, I trust, enable me to ¢
important department of the Survey of India with the same good effect as during t}
preceding years. The value of the engraving to us in this country, cannot be overest,in‘],attde
and with such a Superintendent as Mr. Coard the best results may be relied on. *

38. The following engraved copper-plates of the Indian Atlas were received duripe
Copper-plates of the Indian Atlas transferred from  the year from the Geographical Department, of
England to India. the India Office. Old full-size double elephant
plates, sheets Nos. 4, 7, 24, 25, 88, 39, 40, 41, 42, 43, 55, 56, 62, 63, 74, 75, 80, 81, 94 9
106, 107, 108, 109, 111, 115,116, 119, New quarter-plates, 5 S.E. and N.E.; 6 SE 'and’
N.E.; 92 NE.; 105 N.E. and S.W.

39. In this branch the work steadily continues of increasing importance.

ontinue to work this

Captai
J. Waterhouse, Assistant Surveyor Genenﬁ :z
' charge, reports that during the year, 1,611 original
maps or subjects passed through the office, of which 105,753 complete copies wers printed
from zinc, besides 2,010 silver prints and about 3,000 photo-collotypes.

Photographic Branch.

40. The following abstract shows the nature and amount of the work performed by
this process and comparison of the outturn with that of the previous year, 1872 :—

Number of com- e

Maps or subjects. Nur:rb ::ctéifo:]:cets plete copies N"m!’eé. of zine
. printed. printings.
Topographical survey maps ... o 189 18,421 17,785
Revenee survey maps " 967 26,356 30,601
District maps ... 8 2,766 6,250
General maps ... 38 6,281 9,966
City and cantonment plans .., - 145 4,892 11463
Miscellaneous maps, &c. .. 264 47,038 35499
Proofs . - 1202
Year 1873, total 1,611 1,06,753 1,11,876
Work performed during 1872 e 1,428 1,17,320 86,959
: + 183 — 11,567 + 22911

41, There is a very marked increase in the number of subjects dealt }vith, mz.,l}l
and also in the number of sheets or sections printed, viz.,, 22,917 more than in the previous
year, and these nctually represent the real labor and work performed. The pumber of
complete copies of maps obtained, in which a decrease is shown when compared with the
number of pulls taken, explains that more sheets or sections were required to complete &15!1
map or plan, and this l'urtfler shows that the superficial area of the work performed in 1873
exceeds that of 1872. :

42. This is further and better explained by the following table :—

o rficial ! Eupcll'ﬁcinl areain
Original subjects, Negatives, sl“l‘epf:‘i‘l-nﬁin ';:]elll\ﬂl’l; Ph“::_;;'l';""f" ;lccu:ml square
feet.* oot.
| -
1873 e . 1.611 1,969 511072 1,949 61a3{‘:‘
1872 ., | 1,428 | 1,760 48169 | 1,892 471
| .
Excess in favor of 1873...| 4 183 ’ = 209 I 4 62903 ! o+ 57 | o+ T

* Decimal square feet of 100 square inches.

The comparison of results, as above shown, is clearly in favor of the year 1873 in all res
pects, and exhibits the outturn of one printing branch only. The subject as here dlsaj&:ﬁe
18 intended merely to exhibit the real working power of this branch of the office an b
wonderful facility with which a vast increase in its outturn can be obtained to cope ¥

the demand in this country, which appears daily to increase.

- 43, The process of steel facing the engraved copper-plates under the supennten(:‘;ﬂ::

General Remark, of Captain Waterhouse with the apparatus selectG .
N e England by Colonel Walker, Superintendent n’-b
Trigonometrical Survey, and from the instructions brought out and introduced bere U
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ith fair success, but it has been found that the steel surfaces
bes beenh\zgvrllli egyglptoms of incipient rust in spite of every precaution. It is
o have $ it further at present, lest the surface of some of

actice 1t i :

d]ertet: slllxl::x{ﬁf ;Joe sr:arriously injured. This difficulty in the Indian climate was

the eui:;]mvlgrlesl’ezue and represented. The object of steel facing the plates of the Atlas of
arigivally for

vent, undue wear and tear, is not of so much consequence, now that our impres-
Tudia o pré

<ions are laken from the stone. '
Captain Waterhouse has, with most praiseworthy perseverance, further developed

4 AP { the photo-collotype process, and fair prospects are entertained of its
the ,"‘”.kmg[of the reproduction of engraved, brush-shaded and pencil or chalk drawings,
:‘PPI'C“"S'1 lans, The advantages to be derived by this process were explained in para. 67
maps, al"tp:or.t Captain Wl?tterhouse mentions the obligations he is under to Captal_n'
OIblhe ;S Er l;f the Military School of Engiceering at Chatham in the furtherance of tl?ls
‘*e,yn?,’s'erul ;rocess now being carried on in this branch of the department, and my cordial

ahnovledgments ate tendered to that officer for the same.

45. A method of correcting copper-plates for erasures or additions with the qid of the
lvanic battery, has been successfully carried out by Captain Waterhouse from his observa-
ts on the Continent during his visit to Europe in 1868. It is sn:n_llar to the process
employed in the Engraving Department of .the Dep6t de la Guerre, Paris, and the Military
Ceographical Institute at Vienna (as desgrlbgd at pages 2 to 6 and 152 .to ]5‘? of that
dicers “report on the Cartographic Applications of Photography,” &c., printed in 1870),
aud is fully deseribed in the interesting report submitted by Captain Waterhouse on the
warking of the Photographic Branch in the Appendix. Itsadvantages are undoubtedly great,
fritis simple and cheap in application, and a great saving of labor is secured in obtaining
afiesh surface, while the risk of injury to the plate by the old process of *knocking up”
the copper is entirely obviated. :

46. The European assistant photographers and printers, in this branch, have worked
well and zealously, and have given much satisfaction.

{7. Captain Waterhouse’s well directed labors continue to yield excellent results, and
I greatly indebted to him for the skill and energy he brings to bear on every duty
atrusted to him. He neglects no opportunity or pains to render the working of the
Photograpbic Branch of this office generally useful to every branch of the public service
and ils great uses are undeniable,

43 The duty of superintending the Lithographic press establishment devolved on
N Captain Waterhouse in addition to his other duties

thograpbic Branch. in consequence of the departure on furlough, under

* Yide para. 63 of lust report, medical certificate, of Captain W. G. Murray*
. from the 5th February 1873, and owing to the
mpossibility of removing amother officer from the Executive Branch in the present weak
dale of the department, for administrative duties at Head-quarters. During the year, 481
whiects (new maps, plans, charts, diagrams, &c.,) passed through this office, and were
teproduced, either by transter-paper drawings, or drawings direct on stone. From these

111]52%362 topies were printed, to obtain which 238,712 pulls or printings were necessarily

that officers
of some plates
(herefore cons!

1. Thus between the two presses no less than 271528 copies or sheets of maps,
diagrams, and sketches have been struck off

Photazraphi ? -
Lﬁl:g:;l‘:l}::: “ o« s .. 111,876 during the year. The issues from the large
T e 169652 gutturn of maps published, both to officials and
Tl .. . .. 271523 b0 agents, have involved a vast extent of coloring

=—=— and mounting, and given rise to an immense
sear, b . . business, difficult to meet, as it increases year by
Fear, but the results of which are believed to be highly beneficial to the public service.

5 ,
meat, (:.alu(:.rea'i‘h’;r:}glreis l;fis been latterly made in color printing on the stone, which is of
p3 for that Dopa :e sof the Atlas of India ave thus tinted as well as many Geological
Paper, the Te"istc[rh: ment. By the recent procurement from England of a_better sort of
Secinens farso outgh or indexing for color printing is now better carried out, and the
tlacked to this report ¢re may compete with similar work produced in England. The map
ithography, port 1s a specimen of copper-plate transfer to the stone, tinted by Chrome-
L Among
atinary m:}:naogute tgf ;}?any maps treated by the lithographic process, two very fair pre-
cale 33 o] el ) .;:1 Bombay Pre.m.dency and the other of the North-West Provinces,
Waterialy avaalle 3 Hustrate Admlmstration Reports, have been published from the best
frqrn the loga| ‘OVe'r aud with such additions and corrvections up to date as were obtainable
Prinled in eolyrg g ITTEM,S' Of the Bengal administration map 1,000 copies have also been
SIrVeys comp et:adqi;L Stp 000 printings; 33 new l-inch sheets from the results of Revenue
PrO“h(‘eg’ 10 Bengy] - 1dh, in .Rohllcund of the North-West Provinces, Oudh, Central
2 Geologiey) map gof .htWO District maps, scale 4 miles = 1-inch ; a Forest map, as well as
the Province of egu (both chromo-tinted), scale 8 miles=1-inch
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61 geological chromo-tint stones, and 81 sheets of large-scale Barrack plans for the p bl
Works Department were completed and printed, together with the usual larce ﬂmou; le
miscellaneous work for various Government departments, complete details regnrdiu Wh_of
will be found in the report on the Lithographic branch in the Appendiz. § whid

52. The assistants of the Lithographic department, and Mr. Niven
earned commendation for the zealous attention to their duties,
nature, and most trying in the hot weather.

en particularly, by,
which are of an arduou:

53. The usual quarterly despatches of all the publications of this department up ¢,

date have been made to the Geographical
Tssuo and sale of maps. partment of the India Office, Lo;doi::,lc:o ]t)l?e
extent of 5090 maps. To Government officials in India bond fide on the public

25,817 maﬁs’ plans and charts bave been issued from this office alone, representing, injzz\::e
value, at the ordinary fized selling price, Rs. 40,580. To the several local agents 538{
maps have been issued, value Rs. 13,435, making a total of Rs. 53,965 to the credito[
this department. Of these latter, 203 have been issued to Government officials on service and

2,405 have been sold for Rs. 4,355, but the money has not yet been realised from the
agents.

54. During the year several interchanges of maps and publications have taken phe
with the Australian Colonies, which doubtless will be of much benefit to tbis department;
complete sets of the Ordnance maps of England, one-inch scale, have likewise been
received, and form most excellent studies for members of the department who vist
Head-quarters. A valuable collection of Swiss maps bas likewise been received, whichare
highly appreciated, and for which special acknowledgments have been tendered through the
proper channel. A small collection of our new maps, sent to the Vienna Exhibition, was
presented to the Imperial Geographical Institute, and the photdgraphs of Indian antiquities,
jewellery, fabrics, &c., were sent to the Imperial Museum of Science and Art.

55. The question of Office Accommodation has been materially advanced during the
year by the purchase of the premises No. 9, Park Street, and No. 13, Wood Street, for the
purpose of building suitable offices, printing press rooms, and workshops, for the several
branches of this department, and the necessary plans and specifications have been dramn
out and submitted to the Public Works Department, with a view to the approval of the
Government and the inclusion of a part of the cost in the ensuing financial year's budgt
estimates. More ample space and accommodation is every day becoming a greater ad

pressing necessity, to meet the increasing wants and due supervision of the various He
quarters Offices.

56. As in former years, and as acknowledged in paragraph 47 of my last report, the
services of Mr. J. O. N. James, Assistant Surveyor-General, have been conspicuous, and
during the period under review, the labors of this excellent officer have been most arduoms,
but rendered in such a way as to call for the expression of my warmest thanks. Mr. James
knowledge and efficiency in every branch of his profession, and in the multifarious dutis
at Head-quarters, are well koown and appreciated, but the services he renders are suchas
to demand the bighest encowiums on my part.

57. The usual cash account connected with map sales is given in the Appendl!-
During the year ending 31st December 1873, Rs. 4943-3-7 have been paid wto the
treasury. No cash balances nre at credit in the Bank of Bengal, and all monies realised bg
this office are at, once paid into the ‘I'reasury, for which receipts are obtained and forwarde
without delay to the Comptroller General. ~ As a rule, no maps are sold at this office.

58. The several results of the Topographical Surveys and the progress of wo‘rikmiﬂ
the several branches of my Head-quarters Office having been thus described, the de
operations of each executive establishment or survey party follow.



EXECUTIVE ESTABLISHMENTS.

No. .—TOPOGRAPHICAL SURVEY.

GWALIOR AND CENTRAL INDIA.

p i «a the usual rendezvous for the field, the party started under the
0. Morarrvalat Agre, command of Lieutenant ]EFoldich, R. E., Officiat-
Dk ortons of Scindbia’s and Holkor's ter- — ing: - Deputy Superintendent, with Lieutenant
oy, portious of Touk, Kotab, Jhalawar, Rajgarhs  Teach, - E., as Assistant Superintendent, on the
wd Kilcipir: 8rd November 1872, for the ground due west
Parbutty to the Chumbul river, and between the meridians
allels of 24° and 25°, within which area lay both the detail
advance for the season, embracing portions of the Native
d within the Indore and Rajputana Ageucies respectively.

of Goonah extending from the
o 75 30" aud 77°, and the par:
aperations and triangulation in
Siates marginally named situate

¢0, Towards the end of November, the several detached parties commenced their plane
tabling and triangulation, and the total outturn of

field work accomplished by the end of April 1873
was 3,000 square miles of final topography, with
2,320 square miles of triangulation in advance
of topoguaphy, by which 316 points were fixed by observations at 45 stations, or on an
average one point to

e every 7'3 square miles

Area fnally surveyed, and Triangulation completed
o edrance of detail survey.

Final Topogra- Tri PP Of ground and 117
5 3 . p riangulation : . 4 .
TRENGID OF TUB PARTT. Dhymireqs‘.nm square miles. helghts were trlgono-
metrically determined,
Lientenant T. H. Roldich, . 2., Officiating Deputy Super- yleldlng. on an average
intendcot, i cliarge 105 and):mll‘ningtest 1 clevation for nea,rly
CK gurt 8. .
Lientenant E. P. Leach, ®. B, Asst. Supdt., 20d Grade ... e e e2.32(;'0” every 20 square mlles
Mr.ll‘I. l.;‘ 'F'Z:-s:o'lls“sr:f{r:;&r m no e 232 of the ground trian-
w CA R Seuslin, Assistant Surveyor, Jeb oy o 270 gulated, which is be-
o W.J. Cornelius, ditto od o 314 low the average allow-
LA W w5 ed, but amply cuffi
WM. Kelly, o SrID 190 cient for the nature of
o WM. Kelly, ditto 4th 180
Sab-Survegor, Abdul Samnd . oo 269 the country. The out-
Dt Joaln Pershad . 225 turn is detailed in the
Do Abdul Sublian  * 25 i it
Dito  Abll Gufar .., g;; margin. In addition
Ditto  Gridhari Lall .., o o w0 to the above, a survey
on the scale of 12
inches to the mile
TOTAL BQUARE AL 1mehes
. o < TLES 8,000 2,320 of the cantonment of
- == - == ="' Jhalra Patan was com-
pleted.

1. The country brought under final survey is crossed from south to north by the
Decrption of countre i ) Parbutty, Newaj or Parwan, and the Kali Sind
iy ¥ visited during the season’s  Tivers in the districts or soubahs of Mangaoli

and lBujrunglnw east of the Parbutty,ﬁand in the
Jungly and | neighbourhood of Nahargarh; it is flat, stony,
Iy }\{ Ka\imsr'.?(]' brlll‘fctn ttlhe west, between the Parbutty and Ne\?mj, and extending on
of jungle cey., The me t]e country is well cultivated and only occasional small strips
sarped on the south-wost m,ﬂil‘ked feature of the country is a double range of hills steeply
#eneral south.caster)y ¢ o -lS". e, but sloping gently into the plains on the north-west, with a
of Tocky bills, They ]1un‘ till it meots the Newaj river, where it is lost in a confused mass
T almost truly Pnrql; (;l} ble searp of this range are barely a mile and a half apart and
®esional pateheg (;f el; the valley between is in parts covered with dense jungle, with
walley, ang More ¢ cultivation round small sheets of water, and the scenery along this
Thalra Pata, i deq;!jfcmly In the vicinity of a hamlet named Rata Devi, nearly due east of
liow of i, Scribed by Lieutenant, Holdich as very beautiful. For a complete descrip-

¢ country, plane . 1
Report of (1,0 oﬂic};r rn)n'l 2;::;;;‘;(1 and triangulated, sce Appendis, (Extracts from the Narrative

62- Thc T
esulls of the test in the field both i sifn and by check routes across each
plane-table, are described by Lieutenant Holdich
-~ as most satisfactory. The average rate of plane-
™ Mutmber g sop,0 | . table fixings per square mile was 10; the maxi-
Plaue-tables being 15, and the minimum $ fixings per square mile.

[s]

1, .
@t applied to the Gonl survey,
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_63. The total cost of the season’s operatjy
Cost of the season’s operutiona. viz.,, from 1st October 1872 to 30th Septeml:ny
1873, was Rs. 62,480-6-0, "

The corabined results, as above described, are a very fair return for the se

moderate cost, and fully proves the efficient and economical management of aso.n, t 4
Lieutenant T. H. Holdich, B. E., officiating in charge. ° of the puty |y

64. Fair copies of the Field Books and the computations in duplicate have been gu)
Recess work. comB]eted, and ths; standard sheets Nos! 54 5

. . 56, 58, and 59 of degree No. X of thig s’eri'

have been fair drawn in the usual good style, fit for immediate reproduction by the photzs

zinco: process, and lodged in the Head-quarters Office. Lieutenant Holdich reports that
arrears exist. o

65. Towards the close of the recess some of the assistants of this party were ¢
in rendering aid towards the completion of a large-scale survey of pnrtr(’)f g]e militzﬂ]}?lgﬁ
tarium of Laundour, undertaken at the request of His Excellency the Commander-in-Chief,

66. Lieutenant Holdich reports in very favorable terms of the good aid he has receiveq
both during the field season and in recess duties, from Lieutenant E. P. Leach, R. E., Asiy.
ant Superintendent, 20d grade, attached to the party, who has, during the short i)eriod\of
two years’ departmental service, acquired a good knowledge of all his professional dutjes
and proved himself a most promising and useful officer. I have every reason to be well
sat"isﬁed] with this officer’s exertions, and record with pleasure my reliance on his ability
and zcal.

67. Mr. H.J. Bolst, Senior Surveyor attached to the party, has recently obtained two

years* furlough to Europe, with the object of

® From 3rd November 1673. recruiting his health, which had been impaired

from long exposure and hard service in the field during several past seasons. Heis

deservedly highly mentioned by Lieutenant Heldich, whose opinion also of the zeal and
general efficiency of the rest of his assistants is most favorable,

63. During the pow current season of 1873-74, the detail survey will be continued

west of the area completed during the past yer,

Programme of operations for season 1873-74,  extending south to a little beyond the Chumbi!

river near Mundesor, or from about longile

76° 30’ to 75° 30', and between the latitudes of 24° and 25° in the Neemuch distrd,

The triangulation in advance of details will be extended over the area enclosed in the squre

or section of the index map formed by the meridians of 74° 80’ to 75° 30, and the paralll

of 24° and 25, covering Neemuch, Pertabgurh, and Mundesor, being the halves of the m
degree sheets Nos. 11 and 12.

69. By the return of Captain Charles Strahan, R. E, Deputy Superintendent, 3d grae,
from furlough,t Lieutenant T. H. Holdich, R. &,

Change of Executive Officer. was relieved of his officiating charge at Agrao
; the 3rd November 1878, and the Ilatter officer

+ As roported in letter No. 63 A, dated 2nd ’ :
December rs;a. ' e » Cated 0 Las been transferred to No. 3, Central Provinces

and Vizagapatam Agency Survey, with the object
of assuming charge of that party on the occurrence of a vacancy. During the current
season the party is under the command of Captain Charles Strahan, as before. The relun
of this ufficer was most opportunely arranged.

70. This party was inspected by myself immediately on its retura to recess quartes

at Mussoorie in May last. I was well satisfied

Inspection of the party. with its general efficiency, the style of the work

turned out in all respects, and with the mode of

effecting it in the Field. Lieutenant Holdich has well and ably performed the dutics of his
officiating charge during the absence of Captain Charles Strahan on two years’ furlough.

71. The chief portion of the Maharajah Scindhia's territory has now been survepel
from the north on the Agra and Dholpoor [rontier, down to the parallel of 24°, near Siron),
and as far west, as the Jhalra Patan and Neemuch districts boundary, comprismg.IO square
degrees. The programme of this party is now, to advance westwards into Rajputana a
previously reported, between the parallels of 24° and 25° latitude, through Neemuch, Mue-
desor, Meywar or Udeypoor, &c¢. There are other outlying portions of Scindhia’s territory
below the parallel of 24°, such as the tehseels of Basoda and Bhilsa of the soubah Mangatli
as well as Ujein, Augur, Amjhera, and Shahjehanpoor soubahs, but these being situated
within the Political Agency of Bhopal are under survey by No. 5 party.

72. To supply a vacancy Mr. G. A. Knight, a qualified candidate, was appointel »
probationary Assistant Surveyor from the 11th August 1873.



(11 )

No. 2—TOPOGRAPHICAL SURVEY.
EOANDESH AND BOMBAY NATIVE STATES.

i hosawul, the rendezvous depdt on the Great
73, This party, 89 per Margtn, started from B ’ India,np Peninsula
Dhar and Burwani in the southern portion  Railway, on the 15th,
and arrived at Khar-
goon, the chief town

Holkarsand Scindhin’s territory,

Parlionsof Central Indin Ageney.

of the Todore or

= . of Holkar’s territory,
Triangula- | Topngra-
tion: square phy : square south of the Nerbudda,
miles. miles. on the 23rd November
Yeot. 3rd gradle, in 1872; vakeels oragents
i , Deputy Superintendent, 3rd grade, 1 .

ue.F. B. G;:“]e;;-‘;:ethroggh};ut the feld scason in reconnoi- and eSCOl‘tS'haX(’ilng her](:

rh’,"l"i'n“dcnm,miniug ond instructing newly uppomted been pr0v1de ) _WOI‘
.Ae:i:fallls and Sub-Surveyors, inspecting and testing the was commenced in the
. nrulation and detail work. vall ithe

ﬂng;:?lclsly, Surveyor, 1st Grade 1,068 _NerbUdd?’. A GYfW th
" R W. Chew L 3 300 in a portion of the
VoW, Ast, It 369 | ground which had been
" 1D, Rymn w o o, 164 triangulated during

" W.C.GBuekler,y w Ath 945 96 guls
" 0.7, Lambert, S, dh o, 166 the previous season, as
i Surveger Sheik Omer 299 described in paragraph
v Chuomed 228 1 93 of my last printed
" et Wanmn " o o 93 | report. Two detach-
:, Abdoor Rebman o 35 ments were employed
on the triangulation
TOTAL SQUARE MILES 2,013 1,872 .

oran 88 ’ in advance, to the east

(from the meridian of
76° up to the boundary of British Nimar) aund north of the Nerbudda river, between the
parallels of 22° 15" and 22° 30,” to work in continuation of the triangulation completed during
the preceding season.

. The ground topographically delineated in the States marginally noted covers an
area of 1,872 square miles, inclusive of 33%
Season's outtura. - Topography. square miles of overlap survey, all of which was
Holkar's Territory.—DPorgunnahs Amtalln, Kas- caieful]y tested in the ﬁeld, both from fixed
r;«.i'vt"ﬁmuorﬁnt\l?;duqn, l?ﬁnﬂ‘vﬂd. ﬂgd portions  trigonometrical points and by 165 linear miles of
ghbomedpur: Balﬁwul::,' Snn;t:%,%lg'unln‘:r;;;heg:: check measurements with the chan:_l, run from
Burnsi, Cheinpur, Bhikengaon, DBhamnala, Seudws, €0d to end of the work of every detail Surveyor.
B‘g;f?;’ﬂ-“_hr snnabs Bhalk The average number of plane table fixings for
g b portion o s, har #0d Dhuram:  eyery square mile of final survey was 7%, the
Burauni Stale~Portions of Perguomehs Rejpur, MiDimum number was 4, and the maximum 15
B“sr:.:li;P'm'TAnJ-“' . ) per square mile. The greatest discrepancy found
wp ot ferritory—Portion of Bakecir Pergun-  jp any portion of the topography mever exceeded
Tinar (British).~Portion of Borinon Pergunnab, 15th of a mile, and this only occurred rarely in
difficult and intricate ground.

7. The season’s triangulation in advance of detail survey was extended over 2,013

square miles of ground by observations at 87

) stations, determining the positions of 383 points

f;:n3715 el.evat.lon.s. The average error in common sides of the 1st and 2nd class secondary

inchegs es 13 _'18 inches per mile, and of the tertiary triangles and intersected points 16-2
per mile, differences which are quite inappreciable on the scale of the survey.

Triangulation,

]aliO';%Olet;le[:]g the two seasons this.party has now worked, the total area of triangu-
e becnlt]ixed LCP"GTS 6,933 square miles of country, in which no less than 1,214 points
of ground and BEEOTOme.tncally, giving an average of one point to every 57 square miles
n averagé for e e;;atlons have Leen trigonometrically determined, giving 1 height on
could be Jesired br\{t, Square miles, The._se resqlts need no comment, as nothing bqtter
2 somewbat Ligh owing to the natural difficulties of the ground they have been attained
bir 40 estimate tEe eer cost than usual 5 bat in this early part of the operations, it is scarcely
xact cost of partial work.

Cost of final Topograplyy. 77. During the season under review, the actual
total cost of the survey amounts to Rs. 56,825-4.

1, .
o Forapmy which has worked only two seasons in mew and difficult ground, the
PI%h 60 the genoral results and expenditure general outturn of the season is very fair. The
alording 5 splendid bas; " country bas been well and closely triangulated,
S“Pefiﬂtendem' 1d basis for the detail survey, all of which, as stated by the Deputy
la charge, has been rigorously tested and proved to be satisfactory. The
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three fair standard sheets submitted are well drawn, delineate the grou d
as far as can be judged, faithfully, Mr. Girdlestone’s management %as l?ee!r i:);,rlile:{"[l,y’ ad,
energy and success. e by great

79.  For the results obtained, the expenditure, though in exces ;
higher than might under the circumstancers) be expected. gAs the Wosrl:;:otblirs:;wi:xs' 18 a0l
the mileage cost will proportionately decrease. The field establishment is newly orl: foped
aad the cost of training and instructing newly appointed Assistants and Sub-Survey oruaz:!sed,
the expense at present without any immediate compensating return. Asain they c:ua s
very wild and difficult, the prevailing vates for carriage and labour are mﬁch ,hiﬂ'hel' tll: ly y
other parts of India, and throughout the Sathpoora Hills it has been found necessar toan N
about provisions for the detached parties. ¥ o camy

80. A very complete and interesting description of the country, with eeographi
statistical notes by Mr. F. B. Girdlestone,oas well as by Mr, N, A.y Bellet?y, gsr?ll;‘:;;aolraﬂc:
grade, will be found in the Appendix, (Extracts from the Narrative Report). ’

81. The triangulation in advance will be carried on north of the Nerbudda along (he
Programme for the field senson of 1873.74. dehya range, in continuation of the wark o

i the two previous seasons, up to the paralll of
22° 30°.  The topography of the ground north-east and south of the area completed durig
the scason under review, in detached portions of Holkar’s and Scindhia’s territory, north and

south of the Nerbudda river, and in portions of the petty States of Burwani and Dhar, x|
be taken up. ’

82. With reference to the orders of Government for a complete topographical delines.
. . . . tion of certain portions of the Bombay Pres.
xh.;‘:gﬂg,mphm"l Survey of the pluins portion of dency, I had the honor to refer under {over of
. my letter as per margin,*certain proposals made b
No. 760, dated 25th September 1873. th}; Officer pin ch.'?rge, No. 5 Ip(h;mdesb ant)J'
Bombay Native States Topographical Survey, regarding the scale to be adopted for the survey
of the plains portion of Khandesh and the erection of permanent and easily distinguishable
village triple junction boundary or other marks. The question, with a recommendation in
support of the proposals, was referred to the Government of Bombay, and this Department
Tide Acri now awaits the action of the Bombay authorities
ide Agriculture, Revenue, and Commerce Depnrt- . : .. .
ment letter to Bombay Government, received under towatds the ercction of village tri-junction l.)ound'
cover of that Department No. 677, dated 7th Octo- ary marks, to break ground in the plams of
ber 1873. Khandesh, a measure much to be desired, s
No. 2 Topographical Survey is at present restricted to only the hilly, wild, insalubrious, ad
unprofitable portions of British territory and to Native States immediately north and solh
of the Nerbudda river, leaving no scope for any arrangement whereby the party might be
employed with safety and profit, in healthy and open ground, during such months of the
field season in which the bad aud jungle-clad country is almost deadly.

83. Nearly every member of the party has suffered more or less from the effects of
malarious fever along the low ground and hils
skirting the Nerbudda valley and 10 the bad pts
of the Sathpooras. I regret to record (as already
reported to Governmentt) that Mr. T. D, Ryan, 2nd grade Assistant Surveyor, shortly after
taking the field, bewan to suffer in Lieaith. He obtained leave on medical _ce'rtnﬁcnte' early
in March, and died at Bombay on the 3rd May 1873. Another promising Assistant,
Mr. George Lambert, in November last, was suddenly prostrated at Bhosawul, and compelled
to take leave on medical certificate. He died, I much regret to add, at Calcutta on the 21
November 1873, a few days after arrival, from typhus fever.

Henlth of the party nnd casunltics.
+ No. 87, dated 10th January 187£.

§+. The Deputy Superintendent has had a most difficult and trying task to perform u
training and employing a number of newly appointed Assistants and Sub-Surveyors in x’ldWl’Y
bad tract of eountry, but with the aid of his old assistants has we.‘ll performcq this u{;
Mr. Girdlestone reports very favorably of the good support he received from his assistao
throughout the season.

85. Toincrease the strength of the party and replace casualties, the appointments m“.rﬂ'
ally noted were made from the dates speciiet

Mr. E. Graham, Assistant Surveyor, 4th grade, : is pf Mr. N. A
irnn-"errwl_ from No. 7 Rajputann Survey, 1lth The senior S‘!rvey(,)r of Shlz 'lnrt':'é( wired for
Augnat 1873, Belletty, not being immediately req

.:{r. f] l;:s\‘rin. Sub-Sarveyor, 28th May 1873. carrying on the triangulation more in advancs

Mr. H. M. Holthnw, Sub-$ 7th N > 3,10
187:; olthnw, Sub-Surveyor, 7th Novemhber has been transferred for duty at Head-qual‘teny

order to reduce the very heavy expenses Inc! cnh\e
to keeping up so much native tield establishment, for which the b}ldget 18 msu(ﬁme.nt. o
expenses of working in the Bombay Presideucy, with the addition of Toeal _nllo“a!'lcuw
Poona, arc extremely heavy, and the Deputy Superintendent in charge of this _Snrl»ey o
anxiows to reduee this description of agency temporarily whilst employed in particular P
cf the Bheel country,
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No. 3—TOPOGRAPHICAL SURVEY
INCES AND VIZAGAPATAM AGENCY.

acamund, where the state of health of the several
assistants was brought back to ordimlx]ry physgcal

i in the powers, started from Vizianagram—t! eir rendez-
P'mhmft{imco:] ‘iﬁ'ﬁ"c"&'iﬁf"‘%‘?ﬂéaﬁ:f“of Pan- eous station—for the ground due west of it by
ﬁ;ﬁwp?ey;nwh Mudgul, oud G“'g."“'gl‘l‘u“l":.];‘f the 15th December 1872. The detail survey was
\'iusﬂpﬂ"ﬂl"ﬂﬂ“"”““dg"l"?(}:;f"mpn " I taken up in continuation gsouthwards of that of
oundry iy odroe FresCncy: the previous season, from the parallel of 18° 15’
e on the extreme east below 182, and bounded on the east by
he weridian of 82° 50, and on the west by that of 81° 30, or through a long strip of
o deseribed marginally, measuring about 17} miles by 89 miles. The triangulation in
:3321?3;' was extendedbsouthwards from the parallel of 17° 45' through the Rampa talook

of the Rajamundry or Godavery district.

§1. The season’s total outburn was 1,636 square miles of final topography and 1,500
square miles of trian-

Triangulation. Area surveyed. gulation in advance of

CENTRAL PROV

g6, 'This party, after recessing at Oot

1016° 0, with & sivall piec

Sengon’s outtara. Squaremiles.  Square miles.  Jop0i] survey in coun-
intendent, 1t grad -
c"“"i'fcg;rg'es‘“f’_"’ Depaty ?‘fpmn endent, e graces 1,500 a7 try never before visit-
¥r. . Rsrper, Survegor, 3rd grade - 227 ed, besides the inter-
L LAy, #h o, 210 polation of a good
. FAdms 246 dditi l
» 1. K Claudius, Assistant Surveyor, 2nd grade ... 301 m%ﬂy . additiona
. WRDPdtigew , o 2nd . . 234 poiuts in some of the
v & Conper - And nesicied in 282 ground triangulated
o OVaoderBeek ,,  ,  4th trinngulation. } 47 during previous sea-
» Duncan Cawpbel), Sub.Surveyor e o 10 sons,
» Donald Campbell . 32
» W, Ch 3
1poey ! Colonel Saxton,

Total square miles . 1,600 1,636 Deputy S‘lperinteﬂ'
dent in charge, re-
ports that he passed through the work of each plane table and was well satisfied with the
1eulls of his examination. The ground surveyed is described as, with but rare exceptions,
extremely difficult, in parts almost destitute of villages and inhabitants, and frequently no
labor was procurable. By the season’s triangulation 237 points and 230 heights were trigo-
nqm?tncal_ly determined by observations at 58 stations, and the errors of common sides was
within 12 inches per mile,

8. The greater portion of the groumil takeg up by the season’sdetail survey has been
Deseription of - . ,. described in previous reports. It is throughout
opvrntion);t * onatry viited. during the senson’s wild, inhospilgxble, and ol\)/er-run with junglg, but
wly requite inhabitant b .. the Deputy Superintendent states that portions
s isqno ¢ It fl ants to become richly cultivated, The soil is in most parts good, and
it oy ":h'o water. On the extreme east of the ground surveyed, along the Eastern
" éol:n lwg in the meridians of 82° 30’ to 82° 45, and the parallels of 17° 50/ to 18°
oo eb axEtl:m remarks that there are “ several tracts of country (the best hitherto
“thleristic); o agoghe?ﬂs) mhcomparably, superior as respects climatal and sanitary
best amongst, thesey' t‘ﬁg ?'l'l the Eastern Ghits, Qf which I know personally every part.” The
thesst 1 southlfv 3 fAcula Mootah of Hill Madgul,” a strip of country running from
Clonel Saston deny estt og.some 8 or 10 miles, and about 2 miles wide.  To this tract
stariom and. s easﬁs 0 direct special attention, as it is in every way well suited for a
isgapatam, with l)’ ﬂlccessnble from the plains, being ouly 50 miles west, north-west of
) & level road nearly to the foot of the ghat. The hills surrounding rise

o an elevation of 5,000 fe v T ges wi
e A et above sea level i
eris L " fi . utife‘ll_e , and la ge vllla,DeS ere found at 4,000 feet.

89. FOI' e .
“ivance, sep Al;‘p:[?:ll;plete description of this ground, and also of the country triangulated in

X extracts from Colonel Saxton’s Narrative Report.

9. Although .
gh Colonel Saxton is generally obliged to leave this insalubrious tract of
el Recess duties, coupltr% by the early part of April, it was not
teturned b ecns until the 3rd June 1873 that the whole patry had
but with syl Zq ﬁ)lrl:;rt:zcast Ooltac“mund. The season's computations were unusualrl)y h)c;avy,
Colone] Saxton Tepo 8, these, together with the fair mapping, were completed, and

e - s that igt in hi . . .
L of dellvenng over charge T:)ff) :l‘;e;ﬁ, exist in his office—an important consideration at a

. The tota}
o cost of the season’s operations, viz., for 1,500 square miles of triangu-
of Uhe season’s operations, lation and 1,636 square miles of final survey
amounts to Rs. (3,614-12.

D
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92. By the transfer of the Senior Surveyor (Mr. Chew) to recruit No. 2 Topographi
Opinion on outturn of work. Survey last year, this party had been Some\vl:::

i ; . weakened in the higher trained agency ; anq
the same time a newly-appointed assistant surveyor and three sub-surveyors had to W
tramed_m very difficult country; progress was thereby retarded, Owing to these caus W
expenditure of the party was increased. Due allowance, however, being made for the eithe
circumstances, and, for the very short duration of the field season, l:‘owir.\fr to lhea 0 v
unhealthy and in fact malarious character of the country, the season’s progre:s is as [ai‘ew
could be expected, and Colonel Saxton, Deputy Superintendent in charge, and the older h;nx

attached to the party, deserve well, for their perseverance under great difficulties and oby,
cles to progress. v

93. The Deputy Superintendent reports in high terms of praise of the exert;
his surveyors and assistants, both during the field and recess seasons, ertions ofal

94. During the ensuing season the final survey of the country south of that her

Future operations. reported on, and'extending up to th.e Timits of the

. old surveys of Vizagapatam and Rajamundry dis.
tricts on the east and south, and closing on the south-west upon the Rakapili “talook of the
Upper Godavery district, surveyed by No. 2 party, Hydrabed Topographical Surve;
in 1865-66, will be taken up. This area embraces all the portions of the eastern ghéts, ;é
present utterly unknown and unvisited, remaining for topographical delineation now, ad
18 described to be a very unhealthy and difficult portion of country. It is within the
parallelogram formed by the meridians of 81° 30’ and 82° 30, and the parallels of 17° 15'
and 18, close on the Rajamundry district of the Madras Presidency and the Godavery

talooks, and is well covered by the Coast and Beder longitudinal as well as the Belaspur
series of the Great Trigonometrical Survey.

95. The triangulation in advance of details will be extended into some of the south.
western zemindaries dependent on Bustar or of the Central Provinces extending westwards
as far as Aheree of the Chanda district ; but as no less than 3,000 square miles of ground
in advance of topography is already prepared, it is not of immediate importance whether
any more triangulation is executed during the now current field season, due care being
taken to advance the reconnoissance of the country, and to fix proper marks on well selected
and commanding elevations, so that the observer may experience no delay in these respects

when he visits the ground. The officer in charge is well alive to the requirements of his
survey.

96. Colonel G. H. Saxzton, Deputy Superintendent, 1st grade, who has been in charge
of this party since the year 1849, having obtained
furlough to Europe* will be relieved by Lieue
. Mﬁnlss(};nernl Or‘;‘ler I:'l: ABOQ, rl]nted g!e 16th  nant T. H. Holdich, R. E,, Ass]istan; %lilpt}l'i{m:é
December 1873, received with Agriculture, Revenuve, depnt 1st grade, who has so well and ably fu
‘c‘;‘:,f;“{g‘f;f" Department, No. 854, dated 80th De- 4} c,lutie: of his late officiating charge yof No.1
Gwalior and Central India Topographical Sureey
during the absence on furlough of Captain Charles Strahan. Lieutenant Holdich was
recommended to take charge of this party, and, with the approval of the Governmentof
India, joined it at Ootacamund on the 20th November 1873. The arrangements necessry
for conducting the party, owing to the peculiar difficulties of the country, peeded much
forethought. Colonel Saxton therefore proceeded to Vizianagram and there made over
charge to his successor, where the proposed operations of the party were determined on.
The information which his long and matured experience so well qualified him to render

Colonel Saxton has fully afforded, and I trust that the programme may be carried out without
much difficulty.

97. After a service, departmentally, of nearly 25 years ( joived the department on 24th
April 1849), and the whole of it employed op ont
continuous tract of country, embracnng the whole
of the Ganjam and Orissa Tributary States, as well as Jeypur of the Vizagapatam Agenclyl
and the other minor Native States, of late years formed into the Central Provinees, or ;
that wild and little known country extending nearly from Cuttack and Ganjam down to the
Godavary river, and covering an area of uo less than 50,193 square miles, which have bgelﬂ
completed under his sole superintendence, Colonel Saxton is now proceeding to Europer,mw
the prospect of vot returning agaiu to the scene of his old labors. I am anxious thelegl‘ed
place ou record my full appreciation of the long and useful services he bas thus renderel
This officer has conducted his operations during all the above years with great judgment aﬁner
discretion, and has been able to remain at his post and produce a fair outturn year 8 ’
year, when few other officers could have done so. Very great improvements have been mihe
of late years in the style of the topography laid down, and the mode of rendering it (;)'ntel
standard sheets of this survey, which are now re-produced and published regularly immedia 7
on receipt in this office. Colonel Saxton has my best wishes for his future prosperity-

- h
98. The whole of the above area has been published in the Atlas of India on the i

inch scale, whilst the older one inch sheets are being now re-drawn with a view to eat
publication,

Change of Exccutive Officer.

Colonel G. H. Saxton’s services.
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No. 4—TOPOGRAPHICAL SURVEY.
NORTH-EASTERN DIVISION, CENTRAL PROVINCES.

g survey, and the difficulties and obstacles to fair progress
g The ground a“zt-tiistzoﬂ;:)sntend iyn, it, have already been described in the printed
“‘a'“i"StWhiCh the sgrs‘?({ﬂ and 1871-72. During the season under review, some of the
eports °(.Seasonfs I Icountry along the south-west side of the Sohagpur talook of the
wor. orbon® fORt leah and along the north-east border of the British district of Mandla
Nalive State of LW ;S A Zd g in the Central Provinces, came under detail sur-
s ofthe perguomabof Sobagpur wid SE 004 ooothor with portions of the zemindaries or
. i",,-T ﬂrics: m);l; nﬁfd Iﬁi‘tvsngfag;t;g;lgf esty;ltesgalong the north-western side of the Belas-
mf“;r s Keods, Pendra Kori end Lurmi, pur district, also in the Central Provinces as de-
e (o1he Blspur diatrict. scribed in the margin, The triangulation 1n
advance of detail survey embraced mnearly the southern half of the Mandla district, and
2 cood portion slong the northern extremity of the Balaghat district. All this ground is
woloriously unhealthy, very wild and rugged, and the difficalties of traversing it are greatly
qweased from the want of proper carriage, as camels are of no use; pack bullocks and
titoss, which are obliged to be employed, are liable to become foot or back sore, and porters

o coolie labor cabmot be obtained in the country, the population being extremely limited.
100, The area surveyed topographically covers 2,571% square miles, and within this, in
PR Trinngulation. standard sheet 16, is situated the

¥sjr . . Depree, Deputy Superintendent, "Mekal-pat” or Am?rk'antak plateau,

1t Grade, in charge .. 2,900 sq miles,  from which, and within only a few

Topography. " 3

Mr. G. A MeGill, Surveyer, 2nd Grade ... 323  gq. wiles. h}mdred yards of each other, se the
o d Vaderpuet 3, w294, rivers Soane, Nerbudda, Johilla, and
o & Jmes, desistant Survegor, st Grade ... 325, the Hab, one of the principal feeders
" H'. “].}“'lﬁ: ” §:::‘l »o %gg » of the Mahanuddi, which flows through
" M. Rourke . 4h . .. 91 . Orissa into the Bay of Bengal. All
. 0. Nead " 4h o, .. 18F this ground the Executive Officer,
;‘;g::::;:: e g’ég » Major Depree, states was very care-
. InwSheriff ... o 285 . fully mapped, and the average num-

w  Shere Shab - 28, ber of plane-table fixings for the season’s

o i o B work 1is 10} per square mile, while the

Total .. 2,571} sq miles. Mminimum in the work of ooly one

.. ===————==assistant was 33th. Every plane-table
ws tested, both in aitw and by check routes, by the Deputy Superintendent and the senior
surveyors of the party, Messrs. MeGill and Vanderputt.

10l The triangulation in advance of the detail operations was carried over an area
Trisngulation, Oi ‘24,.300 square miles. Observations were taken

. . a stations, by which 320 points and 208

heights were (rigonometrically obtai s ; P

! 0 y obtained, or on av )

mils s e height for overy 14 square mijes erage one fixed point for every 9 square

102, The remarkable uniformity in the hei i i i
P a y in the height of the hills throughout this ground, and its
lﬁ?i;;g:(tl D;ture._g;‘eatélly increased the difficulties of triangulating 1gt A fewg extracts from
¥ Superintendent’s narrative report, descriptive of the country through which the
Chori, Reada, Borba, Lafa Mahtin, Pendra, Uprora. Opel':lljtloni‘ pa.ssed, and a tabular statement of area,
" esta , . number of villages and houses in the zemindaries
bes, marginally noted, belonging to the Belaspur district, are given in the Appendix.

108, 3 ' :
’ The total cost of the season’s operations under all heads for the professional year,
Totl cont of the season’s operations. viz., from lst October 1872 to 30th September
. 1873, amounts to Rs. 67,639-15.
104, This part

T t}l’ was inspected by myself immediately on its return from the field, at
el Pty ond opinion on the season’s Mussooric on the 7th May last, and again in
camp at Jubbulpore in November last, just prior

ity tak .
g the field. The efficient state of the party, and its equipment in all respects,

sas highly satislactory.

105, The season’ . .
pare mile cason’s outburn of work, viz., 2,571 square miles of final survey and 2,900

s of tri ion i

sio Depree D;;:T%ylﬂsa:lon_m advance, ata total cost of Rs, 57,639-15 annas, is excellent ; and
manageruentof the part Pe“(llltel:ldent. well merits praise for the very efficient and economical
apping will bear fuvoral{l and the zeal with which he performs his ‘duties. The season’s fair
dearly delineand, aq g thee lcompansou with that of any other survey. All the ground is well and
6. Tyo :rob i naps _\vell prepared for immediate reproduction by photography.
Tl'lininglof nﬂ ll:)llary Assistant, Surveyors, Messrs. Rourke and Read, and two sub-
- ew hauds, &¢, surveyors¥, were trained to field work during the
" S;ere Bhal and Sripati Mitter. :eas&n ; of these, Mr. Rourke, as alrcady reported
%N on the 5th Mav whi . o Government, I regret to say, died at Dehra

107, My, Ro::‘ge“hllst returning from the field. 8 v
0 oret ) 1y 1 Was a remarkably hale and strong man, but succumbed to the climate

o is w ilst i
ML ag g ) s!atiogfk' whilst in a feeble state, before time could be obtained for him to

D
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108. The programme for the now current field season of 1873.74 is as foll

triangulation is being o
small remaining area “on
Mandla district and the north-western and eastern portions o
The topography will be carried on in continuation of that of the
the south-eastern, northern, and central portions of Mandla distri
Larmi and Pandaria attached to the Belaspur district.

109. Major Depree reports very favorably on the continued good services of hiy senio
r

* et January 1874, surveyor, Mr. McGill, recently promoted* ¢,
] } . grade to fill a vacancy, and I have pleasul:elist
recording my concurrence in the opinions he expresses regarding the merits of all hig g i
tants, who have ably supported him during the season. -

110. To fill the vacancies caused by the death of Mr. Rourke, and the resignation of

Mr. G. L. Flemming, Probationary Assistant Sur- Sl‘iPMi Mitter, SUb'Slﬂ'VE‘yOI', who failed to

veyor, 4th Grade, from 11th August 1873, romise of qualifying; i
Atmn Sing, Sub-Surveyor, from 1st September 1873, P 1 M the pOStm

extended throu‘gﬁ: :Iﬁz

the western side

of th
f the Balaghat distric:
season under reviey in
ct, and in the estateg of

Future operationa,

give
s of .
pointments marginally noted weregmade. e
111. Ib consequence of the low state of the semior department of executive ofice
I urged the appointment of a young military officer, with the required qualifications, o ?é
No. 708, dated the 16th September 1873. attached as a probationary, assistant superintend.
ent to this party, in my letter as per margin ; byt
I regret to find that owing to the difficulties of obtainiug the services of a subaltern o‘fﬂcer
from the Military Department, the chance of the present field season’s training has bun
lost. I may state that it is of very serious importance that this Department should by
recruited and maintained by young military officers, who have gone through a course
of military drawing and topographical instruction at college, and who evince special
aptitude and physical powers for a very arduous profession, and without this can be done
with the existing state of the Indian Army, I do not see how it will be possible to keep up
efficiency in a peculiar and important department, which in all European countries is deemed
to possess a military organisation and element. I therefore trust that the services of the
officer applied for may be granted, as soon as the exigencies of the Military Department
service will permit.

No. 5.—TOPOGRAPHICAL SURVEY.
BHOPAL AND MALWA NATIVE STATES.

112. The programme for the field season’s operations described in paragraph 141 d
my previous season’s report was, as regards the detail survey of the Bhopal Agesy,
fully carried .out, and the eastern half of degree No. III, working from east to wes,
or the standard sheets Nos. 10, 12, 14 and 16 within the parallels of 23° and 24
apd the meridians of 77°30' and 78°, together with the large scale survey (12 inches
=~—1 mile) of Bhopal City and Environs, were completed. In the proposed plan for the
triangulation, owing to the difficult character of the ground, some modification was necessary,
and in consequence the proposed sevies of triangles along the parallel of 23 was abandoned
and a net-work extended over the south-west quarter of degree No. III and the north-esst
quarter of degree No. IV.

113. The season’s operations, final survey and triangulation in advance, embraced

Part of Bhopal territory under the Nazims of Raisen portions of tﬁhe_sevem‘l N.aFlve Statgs margmally}

and Kalinklierce. Detached portions of Sindhin’s noted, all within the political supermtendenceo

territory intermixed with portiona of Rajgarh, Tonk, the Agent, at Bhopal, subordinate to the Tndore
Narsingarb, Kilchipur, and Dewas. or Central India Agency.

114. Of the triangulation in advance of topography, 2,264 square mileg were cour

pleted.  Observations
Triangulation Topography, wero taken at .49
squarc miles, square miles. stations, from whlcd
Captain R. V. Riddell, Deputy Superintendent, }  gga a150 Bhopnl City triangulation, &c. 299 points were fized,

2nd grade, in charge. or 1 to cvery 7
Captain J. R, Wilner, Asat, Supdt., 1st grade 1,612 Also tcst routes, &e. square miles of coun-

Season’s outturn,

Total Trinngulation 2,264 try, and 242 heigl]llts
b i rica
Mr. A. J. Wilson, Surveyor, 4th grade 274 were t".gogome,t : yl
. C. F. Hawmer, Assistant Surveyor, 1st grade .., 322 determined, glVlng
. E. A Wainright,  ditto 2nd ,, .. ZBBE Assisted on height, to everyd?
,»  H.T. Kitchen, ditto ad ,, .. 273 } the Bhopal iles: 68 addi-
" W. H. Lilley, ditto ad . .. 273 ) City survey. 59“‘”13 nl"l.e Sta were
» J. Murray, ditto 4th , .. 137 tiona. helg L g
. A. Kitchen, ditto ath ,, .. 88 also  determined 15
Sub-Survegor Prem Raj ... 288) . 1 gheets 10 an
R S | I T o
— y
Total Topography 2,215 Square miles. nngulntion had, dunng
— ious season, been
Bhopal City survey, 12 inch2s=1 wil lo ... 18'5 Ditto. a previous §
P ¥ Y, 12 inch2s wile scalo i executed by No. 1

Topographical Survey:
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urvey covered 2,215 square miles immediately
south of Sironj, round Basoda, Bhilsa and Raisen,
Topography- down to the village of Deep, or the parallel of 23°,
\dent reports was duly checked iz sitz and by test lines
The average number of plane-table fixings
fixings per square mile were 82, and the

115, The ared brought under final s

o Deputy Superintet
ith gery satisfactory res_ults.
the maximnm

ol of which th

ing wi

°£,"§;§f,-'c°mile were 673

woinen > the 1 le of 12 inch 1 mile

se lose triangulation, on the large scale o inches=1 mile,

ug. A survey based on o ljwus made of the City, Fort, and Environs of

I City and Envitons: Blo5a] covering 184 square miles. The ground

15ti i thod

i Fort has been very carefully and artlst{cnlly delmeat(_ad. The me 0

ﬂ;ou:,’iet;)eag:;;}vtslndt'or 0:: correct delineation of the ground is thus described by Captain

of §

. V. Riddell, B. E, Deputy Superintendent in charge :—

« Bach of the Assistant Surveyors engaged on the dglineation of the hilly Portions was

vided with a rough instrument, made on the prm'clple of the ‘clinometer, ‘but at the
md ate cost of four annas each. The staff of this instrument was 5 feet in height. The
ulljol“ire viz., roads, water-courses, waills, buildings, &c., having _ﬁrst been la.id down, the slopes
zf lhel,lills,were waversed at numerous points and in various directions, with the help of the
dinometer, and the distances between the various points at a ditference of level. of 5 feet
were measured. The points baving been plotted on the plan, the contour lines were
joined by eye on the spot; the plan mav consequently be looked on as very nearly
wntoured, the space between any two contour lines representing a ditference of level of

5 feet.”

117. This plan has been photozincographed on the full scale (12 iuches=1 mile) and
ako reduced to the half scale (6 inches=1 mile), and copies have been presented to Her
Highness the Beguw.

Large scale survey of Rhopa

118, The total cost of the season’s operations, for triangulation in advance and final

topography, for the professional year, viz., from
The total cost of the scason’s operations. 1st October 1872 to 30th September 1873,
amounts to Rs. 57,898-14,

.

119. The general results, viz.,, 2,264 square miles of triangulation and 2,215 square
miles of topography, are good, and the expendi-

Opinion on the season’s result. X
ture moderate.

120.* All the season’s fair mapping has been executed in excellent style, and the standard
sheels, as also the plan of Bhopal City, have been reproduced by photozincography.

121, The party was inspected by myself on its return to recess quarters in May last,
and also in the field at Bhopal and Sehore during
W T . i the early part of the present current season of
fuli -14, tls state of efficiency in all respects, both in recess and in the field, met my
lendapp;nvah, and is highly c.redna.ble‘to Captain R. V. Riddell, r.E., Deputy Supecrin-
mt;“ﬁ}“ :;rge. The negotiations with Her Highness the Begum, for the satisfactory
zl:mf aiudlzl;’f Od (tihe operations, were of the most satisfactory kind, and the co-operation
The bust re:urue by lColonSal. Osborne, Political Agent, all that could be possibly desired.
gl of (his ;;llay be anticipated from the ready and cheerful assistance rendered by the
e o Bénl at?‘, and this Department is under great obligations to Colone! Osborne,
hoess th Eum, or the same. A suitable atlas has been made and forwarded to Her
57188 the Begum, containing all the standard sheets as published.

Tuspection of Party.

122, Captai - : :
Captain J. R, Wilmer, 8. ¢, Assistant Superintendent, who for several years

Transfers and postings, past has rendered excellent service with this

Sinla Sy . survey, was transferred to No. 7 Rajputana and
and lminifxi.::fldes-;aptam George Strahan, with the object of extending his experience
knovledes of tgr ifferent officers, as well as of allowing him the opportunity of acquiring
3 pographical sketching on a large scale in hilly ground, at high elevations.

¢ was therefore relj ' -
s v rece:sl::;inl:.y Mr. H. Horst, Assistant Superintendent, from No. 7 survey at

1wy :
in lnd climgwA '\\.r]als‘lvtllson’ Surveyor, 4th grade, requiring a respite from incessant field duties
Akinson, Surveyor Mm“Sferred to the Head Quarters Office, in the place of Mr. E. S, P.
of all the gl Shg]ets‘ o‘fl ltl{!,l'ade, aud 2nd Geographical Examiner employed on the re-drawing
Seties uniform with 101Ganjnm and Orissa Survey, with a view to publication to complete

th the modern results and returns of the surveys, and who has been

e-posted to N, !
drawy, No.7 TOPOSTaPh'Cal Survey for field duty, from which he was temporarily with-

I

Ur T. Dy 124. T )| i i
. G o5, : . WO new y-appomted Assistant Sl'll'-
lLC“Pplng.}"th Angust 1873, veyors were posted to this party to fill vacancies
from the dates specified opposite their names.
E
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125. The triangulation will be advanced in continuation westwards and southway
s

Programme for the eusuing field season. of that executed during the season under revipy

) ) into the degree sheets marked 1V, V .
the index of this survey, and the final topography will be taken up of the \,vestirrlx(ll }:H "

degree sheet III (between latitude 23° to 24° and longitude 77° to 77§ 30"
the ground north of the Nerbudda river immedintely above the statibn of Hoshungalng
in standard sheet 26, which is much wanted to fill up the sheet of the atlas No. 33 g E‘

containing a large portion of the Hoshungabad District wiich came under the Revenye
Survey of the Central Provinces some years ago. ¢

alf of
» together iy,

126. Extracts from the Deputy Superintendent’s Narrative Report descriptive of (],
country through which the senson’s operations have passed, together with a memorandun on
the Forts 8f Raisen, Bhilsa, and Bhopal, are given in the appendix.

127. Captain Riddell, Captain Wilmer, and the nssistants of this paxty, are entitled to
con:gmendahon for the satisfactory outturn realised each succeeding year, Captain Wilmer
Assistant Superintendent, and Mr. A. J. Wilson, Surveyor, 4th grade ;

t , are  honoral)
mentioned. )

No. 6~TOPOGRAPHICAL SURVEY.
KHASIA, GARO, AND NAGA HILLS.

128. In order to meet the pressing demaunds of the Government of Bengal for the

further exploration and completion of the surveys

Geographical explorations and r_econnuisanncc along  on the Eastern Frontier in the Northern Chitta.
the Eustern Froutier of Beogal in the Garo, Naga,

Munnipore bills, ns well ns in the South Cachar, gong hill tracts, t'}.le Tlpp(?l'ah, Lushai, ".md C.Mh_“r
Tipperab, Lushai, and North Chittagong hills. hills, the Garo hills and in the Naga hills district

and along the Northern Munnipore Frontier,
special arrangements, as referred to in paragraph 133 of my last report, were necessary to
enable this party to operate in the extensive and detached portions of country above
described.

129. By the return of Major Godwin-Austen from furlough on the 28th October 1872,

and the addition of Mr. G. H. Cooke, Assistaut

Detachment No. 1, under Mnjor Godwin Austen— Superintendent, Revenue Survey, the four seven!
1o the Naga and Munnipore hills. detachments, as per margin, were formed to st
Detachment No. 2, under Captain “l'F Balgley— jndependently in the ground assigned to each,
‘“[‘,‘;fnf,‘,f,f:;’;“iq{;“;",““;:;gCgfh;‘,ﬁc‘;[,'ﬁ;, Esq—In Which lay widely apart. The reports of thes
the Northern and Eastern Chittngong hills. special operations of the detachments under
Detachment No. 4, under _Licutennm. R. G. Wood- :Major H. H. Godwin-Austen, Cuptain W. P
thorpe, B 2—1In the Garo hills. Badgley, and Mr. G. H. Cooke, having already
® No. 313F, dated 27th June 1873. been fully commented on and submitted to Govem-
» 408F, ,, 1Gth July ,, ment, with my letters marginally noted® and
printed, it is unnecessary to review them again i

full, but the professional details will be briefly recapitulated, in connection with the_work
of No. 4 detachment in the Garo hills, under Lieutenant R. G. Woodthorpe, R. E, Assistant
Superintendent, 5o as to keep the history of the operatious of this party together, and to

render the general results of the topographical operations complete for the season under
Teview,

130.  The special objects which it was desired by the Bengal Governmenl to secure, :u_u!
Obicets of the several detached which led to the dispersion of the.partyfrom'lb
jects of the several detached surveys. continuous course, and the systematic proseC\onD

of the Naga hilla survey, were as follow :—

1s#.—The demarcation and survey of a portion of the Naga hills Loundary conterminous
with the Munuipoor Native State boundary, and the exploration of the extreme frontier
along the Patkoi range as far eastward as could be reached.

2nd.—The continuation of the survey and exploration of the Tipperqh', Cachar, atrl:[:
Lushai hills, as pursued in the previous season with the military expgdmon und.ert "
two columns, which advanced from the north and south respectiv_ely, with the obJeC-
fixing on a suitable defensive linc of boundary along the entire British Eastern Frontlerd:“
country inhabited by several Lushai and Kuki tribes, extending from the southern bm]l'nlri:{
of the district of Cachar in latitude 24°15° to a point on the eastern boundary of “sh'cal
Chittagong in latitude 22° (Keokradong hill peak), and also to complete the geogﬂn’ ;of
reconnoissance of the blaok area in the Tipperah and Lushai bills between the paralle
23° 30 and 24° 15 and the meridians of 91° 45" and 93°.

9rd.—A military reconnoissance of the unsurveyed portion of the Garo hills inhabiled
by refractory tribes agaiust whom a military demonstration was about to be made.
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132, The extent of work cffected by

objects were fully atta
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i ept the exploration of the Patkoi range
lfl'rr%h::cezst than l?)ugilude 94° 15, which owing
to opposition on the part of the Munmpqt;l
Rajah, as already reported to Government (vide
correspondence marginally noted), caused the di-
version of the operations under Major Godwin-
and led to the survey of a large portion of the
thern boundary and the capital, as the only means

uring the interval.

iven in the margin, yield-

ing in all an area of excel-

each detached party are g

B

lent geographical survey

i Topography, 'l‘rinmamln-e over ]1’273 square mlles
i uar . . s
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e f— miles of overlaps and
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S e | e )0 All this work, both to-
2R, G, Wondthorpe, R.F., Y )
b tendent, 2ud Fradc, 1 1850 [Y1n the Garo hills, on } Inel; pography and triangula
M. W, Roberl, Assistant Surveyor, Ird L340 glso nhplnn cif T_llxm ou scole tion, is well con nected
) - o o ’ 4inches = 1 mile, N
fSimr i Nusrudin g - with the work of pre-
oS b " vious seasons and with
Toral sqUIBB MILES 11,273 ] 0,433

_______| the principal Great Tri-

angulation of the Eastern Frontier.

gouometrical Survey tri-

133, Observations were made at 86 stations, from which 305 points and 193 ele\{ations
were determined, and thus a sufficient knowledge of a very large tract of wild and hitherto
milrodden and unknown conntry was obtained, which adds very materially to the map of

ludia,

134, Thereports furnished by the officers in charge of the several detachments furnish

Geographicol and statistical notes and information
forvished by Executives,

a great variety of very valuable and interesting
information connected with the Eastern Irontier,
descriptive of the country, tribes inhabiting it,

climate, geology, &c.; these are given in full in the appendix and are well worthy of perusal,
28 they fumish reliable information, from personal observations, of an important frontier
which has wow for the first Lime been visited, explored, and mapped by British officers.

135. The total cost of the season's

Cost of the scason’s operations,

* Of this sum, Re. 76,862-8
l!IE fanctioned estimntes of the To
Eraneh, (supplemented by the
‘P;i. 2-’:],(00 allowed to meet the
‘¢ churges for survey and exploration be: ond th
british Frontier, vide Agricu]turg, Kevenne, n{\d Come-
‘mr!r;;_l)ppnmneut,leilcr No. 128, dated 20th Febru.
h!'e 13)é and Rs, 9,875.14 was provided from the
n[»“mlAe Survey Brnnc_h estimates, for Lhe deputation
i tstant Superintendent and his field estale
*1ment employed on the Northeru Chittagoug hills,

was provided from
pographical Survey
additionnl grant of
exceptionul nature of

addilional charge, w
Operations, are neve

136. More complete and successful

Opinion on the results obtained,
difficultics, Th
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T incurred by any survey pa

on good triangulation, has b

operations amounts to Rs. 86,738-6%, exclusive of
charges incurred by local civil officers for trans-
porting provisions to the various depéts in the
interior of the Lushai country for the use of the
survey establishments and the military or police
escorts which accompanied. The nature of these
special surveys beyond the British Frontier and
into totally unexplored and unknown ground very
sparsely inhabited by unfriendly and semi inde-
pendent hill tribes, necessitated arrangements of a
very exceptional kind. The cost of providing
commissariat stores, porterage or transport for the
same, guides and interpreters, &c., form a heavy
cumstances, and in the regular course of survey
rty.

operations over an extensive and widely scattered
area have never before been conducted at a more
moderate cost in similar ground and similar
than 10,600 square miles of bitherto unknown
een obtained, besides much valuable information

long proved troublesome neighbours, aud who previously
Geographically and for political and administrative

from latitude 22° to 26° or from a point on the

ittagong to the northern boundary of the Munnipoor
trict in Assam, a total direct distance of 275 miles, is
u,and all the Lushai, Kuki and Gar

Munnipoor and part of the Nag

o hills, together with a good portion of
a hills, have been surveyed.
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137. In my report to the Bengal Government, I brought to notice the satisfacty

No. 632F, dated yrd September 1873. cqmp]etion of the rer_naining portion of the Gary

) ) ) hill survey oo the § inch scale under Lieuteny
Woodthorpe, R.E., in connection with the military expedition. The whole of these h‘iﬂt
i s

including the portion hitherto termed independent and never before entered, hav

been dclineated, and the loug existing blank filled up, which will make a ma.rke;l diﬂ‘e -
on the map. Licutenant Woodthorpe’s excellent services were at the same time h::le,:fe
to notice, as well as the appreciations felt by this Department of the great assistance l&
support so freely rendered by Captain Williamson, the Political Ageat, accompanying {ltl]]‘
expedition, and alding the survey on all occasions. o He

138. These highly important results have been attained under considerable risks to life
and health, and under many difficulties and privations. Major Godwin-Austen and M Ocle
in the Naga hills, and Lieutenant R. G. Woodthorpe and Mr. Robert in the Garo hi]ls.\v:m
in the performance of their professional duties, piaced in the position of combatam.,s and
were under fire ; whilst Captain Badgley and Mr. Cooke on several occasions suffered sev'erely
from the want of water and provisions, and had to endure much anxiety and overcome
no ordinary difficulties, in the course of their exploration.

139. All the above named officers have very ably performed their duties, and Iag
greatly indebted to them, and especially to Captain Badgley, for his continued valuable
services in the Lushai country, (where the obstacles and difficulties were the greatest,) for the
satisfactory results above recorded. The Governmeut of India has already acknowledged
the good services of Captain Badgley and Mr. Cooke as specified in the Agriculture, Revone,
and Commerce Department letter No. 756, dated 7th November 1878, and in the Foreign
Department letter to Government Bengal, No. 7 P, dated 2nd January 1874, the favorable
opinions contained in which I had much pleasure in communicating, as being richly
deserved. Lieutenant Woodthorpe is a most promisiug young officer aud has fully realised my
expectations.

140. In consequence of Major H. H. Godwin-Austen, Deputy Superintendent in charge,
having again obtained leave to Europe on private affairs tor six months under Section XI of
rules of the 1868, Captain W. F. Badgley, Officiating Deputy Superintendent, succeeded again
to the charge of the party from the 11th August 1873. As represented at the time, the sudden
departure of this officer again to England ou private affairs so very soon after his return from
long furlough, cansed exceeding inconvenience to this Department. The loss of an offer
employed as Major Austen was on a special political mission before his field worl could be
properly brought up, computed, mapped and rendered, is of such serious consequence thall
trust the present case may form no precedent for future practice or guidance in the Survey
Department.

141. The programme for the current season of 1873-74 is as follows:—Captain Badgly
and Lieutenant Woodthorpe will accompany the
Political Ageut, Naga Hills, (Captain J. Butler),
on the survey and exploration of the Patkoi range, forming the British North-East
Frontier, east of longitude 94°-30', and will reconnoitre the ground north and south of
it in the Naga hills, Munnipoor and bordering on Burmal. The hills east of the Doyang
river, and the valley of the Lanier river, will also be explored and mapped as far as possible.

Future Operation.

142. These officers are engaged on a very important and harassing duty, requiring greal
tact and judgment, as well as powers of endurance, in very elevated regions and amongst
people who have never before come in contact with Europeans. Under the auspices of the
Political Agent, Captain Butler, I have every expectation and hope of full success attending
their energetic exertions.

143. Messrs. Chennell and McCay with one Sub-Surveyor will be employed in the Naga
hills district from the Doyang River westwards to longitude 93°, and will complete all the
unsurveyed Portion of the district between the limits of the Revenue Survey of the Secbsaugor
and Nowgong districts, and the Naga hills work of the previous season by this party.

144, Messrs, Ogle, Robert, and a Sub-Surveyor; will fill up the portion lying in weslern
Munnipoor between the Barrak river, nnd the work of Major Godwin-Austen of the seMPl':
under review, in about longitnde 94°, and, if practicable, join on towards the south-west Wl;)
the survey in the Lushai hills executed during the military expedition of 1871-72. A Sub-
Surveyor has been also detached to complete a small portion of the hills on the wcsmrI:
fiank of the Garus along the Goalpara and Mymensingh district boundaries, which could no
be completed by Lieutevant Woodthorpe during the past season.
ceived

145, All these operations are now in_progress, and from the latest accounts l'i‘“md

arc advancing steadily and satisfactorily. They are special works of .the utmost interes "
importance, and by the manner in which they are being carried out by the Pe“e"i]r.';i
efforts of the able officers employed, will no doubt add to the great advantage of geograph!
research, as wetl as to the reputation of the Department.
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No. 7.—TOPOGRAPHICAL SURVEY.
RAJPUTANA AND SIMLA.

: ; -warding as much as possible the large-scale survey of the
146. th thed O;iiztr O{hgmwho]e Enonth of Octfber at the close of the recess was
Syation 0f§|m|& a[tl eﬂ’ectaéo the completion of fresh triangulation, lines of traverse agd
devoled, ‘".th gl\',‘;:hin and’ around the limits of the sanitariumn, and the party did not in
geld Sk:;il;lsfr'n:ﬂence work in Rajputana before the beginning of December.
conseqH
iven in paragraph 181 of my last report, no triangulation in
W, For“ﬂ:g ;?(llsogirﬁ::]rethe sgasog 11£der review, {)ut, the %eputy Superintendent
advance W83 BTG tg observe at five stations with the object of securing some additional fixed
fund i 2ecO ortion of ground. The .whole strength of the party was, therefore,

Lt H 1
Pom]ls ::1 tndlﬁﬂ:;lll ttogography within the degree sheet VIII, formed by the parallels of
;ls'ipa%{i 26° and the meridians of 73° and 74.2

a fopographically delineated embraces about §ths of the degree sheet VIII,

The are . .
18 . covering 2,760 square miles of
SEASON'S ODTTURN. X ground, in the Native States of
tength of party. ;“’1‘;“";";‘:] o Meywar, Marwar, Godwar, and Shah-
in Gearge Strshan, R. ., Deputy pura, and in the southern poriion of
C’é’r;nﬁnle;g:nt,zm grade, in churge 176, also test routes. Mhairwara, south of the British dis-
H.Hmt.E!q‘i'AN"“"“'S“P"‘““““' 210 trict of Ajmere. Captain George

at, Ist grade n . i
_\,,‘.",t;.l{mﬁf ssst-Surveyor, 1st grade 159 Strahan, R. E.,, Deputy Superin-
LClypsell ond 120 tendent, reports very favorably on
o BT Kitchen Zud -, 120 dary & the results of tests applied to the
;"&l " ;23 lso boundury traverse:  \ork of the plane-tablers, The

" .

ERW ard 120, nlso boundary traverse. average number of plane-table
e 3"32” . prrentic:m " llgg fixings were 10'5 to every square
v: 'l:.lD:.bwn(!Ll,) ¥ Sub-Surveyor . 139 mile, the maximum l’e“)g 21 and
» E. Grabanu " e 180 the minimum 4 per square mile.
Nl ?2-3‘; In several plane-tables the average
" Hal Sgh . 300 number of fixings per square mile
ranged from 17 to 9, and it may
Total ... 2,760 safely be said that every precaution
- has been taken to ensure the accu-

rae and faithful delineation of the ground under survey, which was of a most ivtricate
character,

143, Of test routes 130 linear miles, and of a boundary traverse 275 linear miles were
mm, in addition to such ordinary traversing within the detail survey as was necessary in
Miffeult and intricate brokeu ground, '

130. The country through which the season’s operations passed has already been
Nature of the country. described (See paragrapl!s 165’ 166 Of. my last
report, and the extract in the appeundix, pages
13 and 14, from the Narrative Report of Captain George Strahan, R. E,); a few addi-
jllllotn?l notes are also given in the appendix of this report. Nearly all the ground was
ﬁr:\l:ﬂﬂte“l‘l’l‘]d extremely difficult of delineation, and some of the ridges of the “ Arabulla
i vru i r:‘mge, which lay in the work, exceeded 4,000 feet above sea level. Supplies
- piv:ure and conveyed with difficulty, owing to the hills in these parts being uninba-
ek hascf‘;nsequenpe of the peculiar intricacy of the ground all about the Arabulla range,
1 1he ] cen delineated with the utmost care and truthfulness, the progress of several
® Plane-tablers was necessarily extremely slow.

mm]"’:v'hishtﬂndard one-inch sheets have lLeen renderced in the usual excellent style of this

iotoata hc have already been published, and proved well adapted for repreduction by

ieafo(updy' They are very valuable records, and fully show the extraordinary detail of
o'tuud pourtrayed,

152, On the return of the party to recess quarters early in the year, but not until
rll) very fuir amount of work illSanputnil::T had
Wa3 Arain tal. een completed, the survey of Simla and Jutog
work&:;:t;ll\:l:'e[‘lll‘: and throughout the months of A})pril, May, Juneya,ud September field
'inging u ti:e Rn?n with great rapidity .aml vigor without detriment to the office work in
etermine, 21_6|,JP“tan§t records. By triangulation 102 points and 108 elevations were
08 salg of g 'near miles of close traversing of roads was completed, and the topography,
inches to the mile, of 3,783 acres was obtained.

153, §;
ouly g th?n]:f the commencement, of this work in April 1871, and during the dry months
gluoing and close of the recess scason, this survey has been vigorously
F

Simla qnd Jutog survey, -
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and ably pushed on, and the following is an abstract of the results obtained dyy
two seacons :— iring
By trinngulation—303 points and 191 elevations determined.
By traversing—1,714 points fixed over 52'632 linear miles of roads, &c.

T hy—7,582 acr ; o
opoir;g;& 582 acres surveyed, on scule 24 inches = 1 mile, or Datural g,

Estate boundaries completed for nearly 5 sheets,

Fair drawing completed of 11 sheets, measuring 81'8 inches by 227 inches

Every house, out-office, road, foot-path, garden, stream and water-course, and
fact every feature, natural or artificial, which could be described on the l]n
of survey which is unusually large, has been inserted, e

154. The sheets published up to date on the scale of survey, and ulso on two-thirg

scale, as a preliminary issue prior to the jnsert
Full scale, 24 inches = 1 mile. . P to the 1nsertion
Nos.1.2°9 4.6, 8. 9 and 10. of estate boundaries, are shown in the marg,
) ) They are admirably executed drawings, in ever
respect likely to enhance the credit of the Department. y

155. Tt is expected that nearly two more recess seasous will be occupied in the com.
) . . pletion of the topography of Simla and Jutor
f the S bl (i}
!“rl:;;l.)nble time of completion of the Simla and Jutog the ]a‘.ge scale, but the boundaries of es&m

) ) cannot be finished until they are clearly marked
by the proprietors, and all disputes connected with boundary marks have been settled by

the civil authorities, with the aid of the preliminary maps furnished for that purpose, The
two roads from Simla to the plains will then be commenced to be laid down on a smaller
scale, with the view of connecting the other military stations, and of producing a reliable

map of the country between Kalka and the Thibet road, north of Simla, which does not
exist at present.

156. The total cost of the season’s oper-

Coat of the season’s operations. ations both in Rajputana and Simla amounts to

Rs. 66,699.
157. As explaioed above, the party has been employed in field, or out-door work, fur
Opinion on the seasow’s gencral results, fully nine months. The additional work imposs

. on it by the Simla survey has necessitated much
extra labour both in field and office. Captain George Strahan and his assistants have che-
fully and ably responded to this extra tax ou their time, and the results of the whole yars
labors have been most successful, and are highly creditable to all.

158. The triangulation in advance of detail survey in Rajputaoa will, during the o

. current season (1873-74), be extended northwards

Frogramme for the eusuing season. into the degree sheets I)X and X in Jodhpoor and
Ajmere. The Deputly Superintendent will run a first class secondary series of triangles
along the meridian of 73° until the parallel of 27° is reached, and then will continue this
series eastwards to connect with the stations of the principal triangulation of the Gurhaguh
series (Great Trigonometrical Survey). The Assistant Superintendent, Captain J. R. Wilmer
recently transferred, and Mr. E. 8. P. Atkiuson, Surveyor, will triangulate within the arca
thus enclosed in the two degrees formed by the meridians of 73° and 75° and the parallels
of 26° and 27°. The final detail survey will be taken up in continuation of the work of the
previous season in the western portion of degree sheet VIII, and the southern portion of the
degree sheet X, and the futnre operations in Rajputana will aim at completing the sections
required for the several atlas sheets, west of and along the meridian of 75° east of which has

alrady been finished. The Simla and Jutog survey will also be continued as usual frow
April to October next.

159.  Mr. H. Horst, Assistant Superiotendent, was at the close of the recess transferr_ed

to No. 5 Survey, Bhopal and Malwa Native

Clhanges in pertonnel of party. States, and was relieved by Captain J. R'. Wilmer,

Mr. G. Copping. Apprentice, promoted to 4th grade Assistant Superintendent' fl'OlI? No. 5 Sureey.
Assistant Surveyor aud posted to No. 5 Survey from The transfers and postiugs marginally noted, were

the 11th August 1873, effected in the junior establishment to il exist-

Mr. T. Downes, Sub-Surveyor, promoted to 4th les.
grade Assistant Surveyor and tr’ﬁnsferred to No. B Ing vaeancics
Party from 11th August 1873.

aptai rahan, R. E., Deputy

Mr. E. Grabam, Sub-Surveyor, promoted to 4th 160' C"lptﬂll] George.St ’ f h]’h plr)ﬂlsé

grade Assistant Rurveyor and transferred to No. 2 Supermtendent,_leports in_terms o g hich
Party (rom the 11th August 1873, of the very efficient and able manper in ®!

Mr. H. Horst, Assistant Superintendent, hes
always performed bis duties. His zeal, devotion to work, and excellent example i ‘n‘l
respects, have had a most beneficial effect on nll the junior members of the party. Mr. f
W. McNair, 2ud grade Assistant Surveyor, continues, by his good exertions both in the fiel

and recess, to give unqualified satisfaction, and excelling in all the duties entrusted to him
t» deserve special mention,
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., ason this party came under my personal inspection on several

16 D:;Hlngm‘)ll]ceh:g the \vorkpcar¥ied on in the field of the Simll; Swrvey with the
accasions, 111 st and approval. I have on so many occasions had the pleasing daty of com-
e ed "f]lte;;bors of Captain George Strahan, that I find it difficult adequately to express
m“-]dmitheih sense I entertain of his attainments and admirable management. This
agun ; emcg,v is an ornoment to his profession and the corps to which he belongs, and this
hlete g,; owes him much for his successful prosecution of surveys of varied character of
De";‘gﬂecb order of merit. The whole party under this officer’s able direction is in the
the ligte ficiency and deserving of my warmest commendation,

highest state of &
162, There is still a very extensive area remaining for this party to accomplish in

Western Rajputana, which must necessarily occupy se\_'eral _years. T}'nis has been alluded
o more specifically in my r?port prepared for the Fmaqclal Committee of the House of
Commons, printed 10 last year’s operation report. The Native States in the Rajputana and
Ceutral [ndia Agencies have pl'ogres§ed well of late years, and have still three very efficient
Patties or cstablishments employed in them; those in the Bombay Presidency are now in
hand, and comparatively speaking a very few more years will see the completion of a very
practical, useful, and economical first survey of all these important parts of the empire, on
the seale of one fnch to the mile, as so greatly needed and desirable.

(Signed) H. L. THUILLIER, Colonel,
Surveyor-General of India.

SurvevoR GENERAL'S OFFICE,
Colewtla, 20tk January 1874.
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APPENDIX.

STATEMENT A.

average rate.

) Witk general mileage
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»8 8= 2 = 8 EE| ] 2 g
Qe °d g g : 88 = Bg 2
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‘ ] -
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No. 1 Survey, Gwallor and
Ceuntral India w | 9,000 2320 45 310 3 n7| 198 2,727 62,480
No. 2 Survey, Khandesh '
and Bombay Natlve
States | 1,872] 2018 87 383 (%] 875 64 1,885 56,825
No. 3 Survey, Central Pro-
vinces and Vizagapatam
Agency .| 1,890 . 68¢|  2a7¢[ ., 2304 .. 1,036 | 63,615 [* Points interpolated in by
trlangulation of Ppreviou
seadons,
No. 4 Survey, North-East-
ern Division, Central
Provinces we| 2673 | 2,800 49 920 91 208 [ 139 3,818t 57,640 | + This locludes 1,937 squr
miles re-drawn of the Chota
Nugpore division survey,
No. 5 8arvey, Bhopal and
Malwa .| 225 2,24 49 209 70 242 94 2,215 57,509
(3 O this area 670 squre
miles were surveyed oo 2
miles=1 inch, aud tbe
. rest on lhe sesle of §
No. 6 Sarvey, Khasis, miles=1 Inch,

Garo, and Naga Hilla ... | 11,9798 0,493§ 88 806 | 300 103 | 488 | 11,273 84,798 | § Thia trlanguluted area dots
not include distant pak
far Leyond the limlts of

I survey, of which 8 cons.
derable number b
L beon fixed.
No. 7 Snrvey, Rajputana

and Simla .| 2760 5 25 - - 2,032 06,009]!! | This sum inctudes (he eost
of Lhe Inrge secale sarvy,
{24-Inch =1 mile} of Simls
aud Jutog, of which 3
acres were compleled dor

ing the scagon,

Torars 256,327 | 16,030 370 1,885 1,365 ' 25,360 | 4,490,808 | Average raic of finel wumy,
inelusive of cost of tri
lation in advance of detil,
Ra. 17-12 per squnre mile.

TanLe B.
Comparative results and cost of seasons 1871-72 end 1872-73.
2 @ L] 2 &
3 g g .| =
g 1 & |3, |2%F| e
j3 =a 8 23
ﬁ:: g3 2 Es., E§ Cost Rale per REMARKS.
£ 2= sk | o8 3% | Rupees eqoare mile, :
g9 | 28| B[ %2 | S
S [ % | £° | 26| 2§
- £ q g BE | &
) = = =
[ [ z z x
Re. | A | D
Beason 1671-72 17,010 | 16,338 450 [ 1880 | 1,216 | 9,71,618 20 [ 10| o |Practically, six exceutlve partie
were at work.
. trlangulaiion executed ¥/
o 187273 .| 25,327 | 18,0%0°| 870 | 1,865 | 1,906 | 4,409,680 17 |12 o Nﬁo’. oaulallon e 2:
pumber of  parties Ty
brought up o seven
working power.
Difference 47417 (+26904| — 80 + 20| 4140 +78,280 [ — 2 |14 O
I
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APPENDIX.

LEARES, PROFESSIONAL, GEOGRAPHICAL, AND STATISTICAL, &c.,

BY EXECUTIVE OFFICERS.

tive Report of Lapur. T. H. HoLpicH, R. B, Officiating in Charge, No. 1,

el fron e Nangpogmplzical Survey, Gwalior and Central India.

the country north of Nimthur rendered the work of recon-
noissance rather difficult. The general level of the Central

Sudiasteritory, Galior, &c. India plateau is broken into by narrow valleys intersect-
e by steep scarped cliffs, and affording no prominent hills or eminences
g li;lm?:m?,li{vgg;:r];i%ric{xl stftions.[J The edges of the scarped cliffs, while they afforded
e ellm;)t view of the valleys in front of and below them, were usually slightly below
alnexlgel of the plateau which was covered with tree jungle behind them, so slightly
;](I:vever that a few yards from the edge the view of the valley was shut out. ;t was
dear that stations would have to be selected along these scarps in order to fix points in
fhe valleys below ; so they were carefully examined, together with a strip of the plateau
aljiniog them, observations being every now and then taken from frees to hit off, if possible,
«me point 3 few feet higher than the general level from which rays might be cut through the
jingle to carry the triangulation across the plateau to its opposite edge where another valley
might intersect it.  This was very laborious work. Every yard of ground had to be examined,
ad in this way I proceeded with Lieutenant Leach northward from Nimthur vid Khetholi,
Hinghzgarh and Jhun-jhunu to the neighbourhood of Bhynsrorgarh, and from that point,
astwards to Mandalgarh Station, Great Trigonometrical Survey, of the Rahoon Series.

The pecoliar conformation of

The country brought under detail survey this season has already been generally described
in previous reports, and varies so much in character that it is
difficult to describe it systematically. It consists of the east-
e half and a portion of the north-western quarter of Degree Sheet X, East of the Parbati, in the
wightourbood of Nabargarh, the country has already heen described as flat, stony, jungly and
barten of cultivation. The wealth of the scanty population consists chiefly in cattle, the small
stuttered villages and the frequent ruins surrounding all large places point to a decaying
wople, Thete are, however, very few traces of former cultivation, and formerly, as now, the
breeding of cattle must have afforded the best chance of subsistence to the population of the
ountry. The bed of the Parbafs River is very peculiar at this point. It has worn its course
inlo countless narrow channels, which wind and twist amongst islands with bauks so steep
that it is impossible to scale them, and covered with jungle and grass so denmse, that it is
inpssible to penetrate them. Once involved in the curious net-work of these chanuels it is no
asy matter to get clear of them. Tracks of tigers, sambar and pig, may be found in abun-
dance, but the cover these animals find in the islands is too good to afford much chance to the
sortsman.  West of the Parbati the nature of the country changes completely. The Neewaj
o Parwan from the point where it issues from the hills at Shergarh flows through a richly cul-
;L'ﬂtcd open plain. The Kahsind too, morth of the Makandara and Rata Devi Range, flows
m:‘:“c;’;rhﬁmtnlﬁr country with but a small strip of jungle here and there on its banks. ~All this
ity b0: lllﬁsl: lie valuable land, but it is parcelled out into small jaghirs, and further
e sulﬁy' mfi ocal rulers whose contempt of the Kotah durbarand belief in their own impor-
cently attests to the want of a ruling power at the capital.

Ilnnblir:qu; Qtherl:}(;rltlh-\vest corner of Degree Sheet X (Mandalgarh), there extends a curious
ki on %heon blls' steeply scarped on the south-west side and gently sloping to the
&t of Dilas HrOT l;lwebst with a general south-easterly run till it meets the Neewaj River
the 5°“t-h-€‘l£lsfen; an i ecomes lost in the confused mass of rocky hills which constitute
awile and 5 halfpor 1on of this Degree Sheet. The scarps of these two ridges are barely
being. here ang thﬂl’al‘tﬁlrunnmg almost mathematically paralle], the narrow valley between
i the margin o[‘ere hled up with deuse jungle, and here and there with cultivation
alarly jp theg ne'olabs eet of water, affurding scenes of most wonderful beauty, parti-
g about. dug elb:; Ol}rbood of Rata Devi, a sma!l hamlet on the cdge of a lake in this
o the Degreo b’heast of Jhalra P.at:m. At the .end of this range the south-east corner
. any annaren : th covered with low stony jungle-covered hills, massed together with-
astwarls of Ry :;.‘ls m, extending over the country south of Dilanpur to Kalchipur and
On the nopt tﬁgser 1h_?lnd Manohor Thana; then northward again very nearly to Chapra.
ther pon at inge llts are broken up into a mass of small detail, but on the south
e lew, if any, ol I;“ cau, still stony and unprofitable, buv tolerably level and open. 'There
bulders gpg ;toni:cs of interest in this part of the country. The extraordinary mass of
HSITicls jy the f&nu‘res:lauered evenly over the face of the land in the Kalchipur and Rajgarh
Ut hag Ly, altem ‘Jnt most prominently strikes the traveller.  Yet a good deal of cultiva-

bled, principally jowar, with a few small patches of opium, and here and

H

Gwalior Kolsh ; description of country.
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there a field of gram. The country triangulated in advance is the ea

st
Sheet XI, and is thus described by Lieutenant Leach :— ern half of Degree

The curious double range of hills noticed in the previous paragraph extends in 2
westerly direction through the northern portion of the ground under triangulation, {), o
and higher range eventually forming an approximate boundary to the Ud:ypur S,tntz ther
incrensing gradually to a height of about 2,000 feet, the lower bending round Dearly sou‘thanCl
far as the large town of Banpura in Holkar’s territory, and afterwards pursuing a West'i“-
direction towards Nimach ; Rampura, a station of the Great Trigonometrical Survey, forme-r’
the western limit of the season’s triangulation, situated on this scarp, is a little over 1‘900 rmg
and the precipitous sides of the rock rising perpendicularly above an old ruined town oriehl'
same name, formerly of some celebrity, are visible for miles in every direction. The whole tract ef
country, embraced between the Chumbal and this lower range, 1s almost continuous jungle e-wc:[
where a patch of ground has been cleared in the vicinity of the sparsely populated Bheel vil| els‘
Daring the greater portion of the year the tops of these hills are covered with lone gmssa%mj
it is only during the months of February and March, when the whole tract is ann;ally l)‘urnt
that detail works can be attempted. At other times the labour of dragging a chain (for thé
uniform height of the ground and the heavy tree jungle would entirely preclude any other
method of detail work) through the rank vegetation would be but ill-repaid by the outtyn
obtained. On the left bank of the Chumbal, intermediate between the two main scarps above.
mentioned, a third rises at a somewhat lower level, and follows a direction almost paraliel to
the other two. The peculiarity before noticed of the main streams running at right angles to
these scarp lines is again remarkably exemplified at Chorassagarh, a place of great antiquity,
and Bhynsrorgarh, some 30 miles further north, where the Chumbal breaking through eachsearp
in succession runs for several miles through a rocky channel, hounded by high precipitous sides,
and quite impassable.

The nature of the country in the southern half of the season’s work by no means aceords
with the above description. The greater portion is well cultivated, and although very
much broken up in the immediate vicinity of the Chumbal and Abor Rivers, and studde
here and there by long low ranges and small detached hills, villages are very numerous,
and a large area is annually devoted to the production of opium. Holkar, Gwalior, and
Jhalra Patan, are nearly equally represented, but the boundaries between the various states are
well demarcated. Throughout the northern portion of the ground on the other hand, under the
respective rules of Bhynsrorgarh (a dependency of Udeypur), Holkar and Kota, several disputel
boundaries were met with, and the correct demarcation of these will no doubt be a subject of
reference to the various political agentsd uring the coming season. The water, with but few excep-
tions, was good and plentiful, and the party employed upon the triangulation singularly exempt
from sickness of every kind. As regards supplies, no difficulty was experienced as long as the paty
worlked in the Gwalior and Jhalra Patan States, but, although invariably forthcoming in the Hol.
kar territory, considerable difficulties were raised on every occasion, and excessive price_s demandal
for everything supplicd. As far as can be judged from the preliminary reconnoissance this
made, the area to be bronght under detail survey during the coming season may, with the extep-
tion of three of the northern plane tables (including the greater portion of the jungle-covered trt
before alluded to), be considered of a fairly open nature, and even in the case of the Ligh-lying
land, by deferring all detail work till the latter months of the field season, when the greater
portion is laid waste, no difficulty need be anticipated.

Notes, kistorical and statistical, on the Chapra District in Tonk Terrilory, by
Mg, Cuances A. R. ScaNian, Assistant Surveyor.

The District of Chapra is one of those portions of Tonk territory which is split up intosis
sections, namely, Tonk, Alligarh-Rampira, Nimbhets

Touk. Gugor-Chapra, Sironj, and Peraia; these six divisions
being seattered over the dominions of the Jeypir, Bundi, Kotah, Thalawar, Peraia, HOll:lMi
Sindiah, and Mewar Princes, The area of Chapra is about 320 square miles, and is boun :E
on the east by the River Parbati, from which, in latitude 24°31' and longitude 77 %
breaking off to form its southern limits, there runs a tortuous line over tho_bg'ol\‘en “I‘""“
Lilly ground common and peculiar to this portion of Rajpootana ; this line then joins the smﬂ]
stream, Retri, about 10 miles below its source, and runs 4 miles in a direction due nor:h]é
and then again erratically turning to the west joins the Anderi, which now form{ngbolll
western limits of the district courses north-west till its confluence with the Parbati;
making in their extreme northern demarcation the apex of a triangle. The nature anlo
aspect of this district has already been fully described, so that it is quite unnecessary Jor "}e 0
add more than saying it is well drained and watered, in the east and south, by hills, fro
which emanate many little streams, and with an open and well cultivated tract in the Wt?ﬁt TO“W
uorth. The heights of the hills vary from 1,300 to 1,500 feet above sea-level, while { c] nl
zround rises to an elevation of 1,000 to 1,100 feet. I shall now proceed to a bricf historica!?
statistical report of the district.
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ra and Gugor first sprang into existence is a subject of doubt,
When s origin of their names; but one fact appears to be gstabhshed, tl‘m_t
the prece o718 in rapid decay ; the fort being used as a jail

nd so with the hich town is now  th _
HCI'"PM e bl b(}f;’;fn%l;%gge‘:lts atill extant I find that this district first held the name of
f‘"mepl’lsows'lated that some members of the Chipa caste were the first founders of the

Gugor- Iois e ; ill 2 temple of theirs which is the only landmark to verify
town of .C,'J"Pm:'rtsizewzxi,symtls\t;g was ca}l)led Chira, which means scattered, and in the process
this."“d.mon' to be called Chapra. Again it is related that when the Makronat Gujars and
of time it ani}zdeo oir fought the battle of Ran-bania-ki, all the Wi.ves and children of the
the Rand * Jau lynfered with the exception of one woman and her child of very tender years.
loer were sse to th;s spot, bringing the child in a basket, which in Hindi is called Chapra,
This womab AR y from the basket in which she had carried her child.

i ; hence its name g
l e;tnl]):;s&idag;iat;‘?; be quite a mythical tale, and the former the true version. The fort
Bfu(t)]fa;m and the temple were built by Rattan Singh, by caste a Khichi, and in Sammat 1518
ol

AP o 1178 (Hiiri), Ambaji and Khundiji, by caste Inglia Maharattas, built the
(vwrsnrlﬂélh:])ugrrpucca SvelJls,),girded Jthe town with a fortified wall, and built a bazar. At
SR e the stronghold and apparently the head-quarters of the Chouhan

this period Gagron was :
}Il):m:h;: II)(clrlllihl chiefs; one of them, Dharaji or his father, founded Gugor at the base of a
1ill oo the banks of the Parbati in Sammat 1343 (V.); he here took up his residence, set

wide a plot of ground called Char-bag for the purposes of cremation, and from some alliter-
ation peculiar to their language called this place Gugor after Gagron ; he subsequently annexed
anumber of parganas, and among them Chapra came under his rule. In Sammat 1.615 (V.)
Raja Chattarsal Khichi founded Chattargurh to the east of Gugor, on one of the islands of
(he Parkati ; he utilized the wood of the trees he had cut down in clearing the jungle to build
his palace and houses with, ~Since then the river has considerably encroached on the southern
Jands and now washes the hase of the hill on which the fort of Gugor stands. In this locality
itused to discharge its waters over a very high fall, the sound was so great that all the men and
attle began to grow deaf ! On this account the Raja left the place and re-entered his old town.

The building of Chattargarh dates back to about Sammat 1712 (V.) or 1072 (H.), because
Chattarsal’s wile’s satti (tomb) still bears the above date engraved onit. Chattargarh itself is
pow in complete ruins, the habitation of birds and wild beasts. The site of the waterfall is called
Bharka, and the sheet of deep water below Raindeh from the circumstance of one of the
Raja’s queens having been drowned in it. Here are also situated oo a knoll hard by, the site
probably where the queens bathed, some stones on which are spots of a whitish color, and when
the band is rubbed over them it retains an odour similar to that of certain ingredients which
the natives of this country use for the hair in their ablutions ; it is accordingly supposed that
1t was on these stones that the queens had the paste prepared. The Amil of Chapra narrates
that he has come. across the same species of stone in Ulwar, and to have his tobacco scented,
be used to have it pounded on one of them. Although I have not seen this product of nature
mysell, yet from the earnest maoner in which I was assured of its existence, I am inclined
t;ll]hmk it is no delusion, for when one reads of the musical-sound-emitting sand which Dr.

eke(;v wme across whilst in his mission to Seistan, the existence of a pleasant-odour-emitting

;och does tot strike one as an improbability nor yet as an impossibility. This gentleman,
h;lsl :sitf:{usls:gnﬂ A‘}imll of Chapr'a, also told me that in Hammerpur (Ulwar State) there is on a
yiel(is p WleH, uring the rams,.produces a most wonderful ear of grass called Khosha; it
s 9udr ilerent kinds of grain, makka, bajra, mot, and jawar. This Khosha is used by

enindars as an omen ; for accordingly as the number of seeds of the one preponderates

:evaesrontl;%sacn ztrhz]:: !?thers, so will that species of corn yield grain more prolifically during the

the towns of Chap

an ?:;::(i;l;nlltr:he ";l‘]ddle of the reign of the Khichis, who were themsclves a turbulent
trages, The);'ormi?h derl()e were two tribes, _Bheels and .D'undhs, who committed all sorts of
sitousded by junglo aﬂd (l]ult for themselves in wild localities two forts, the one at Kotra
i very good conditéiron bnt leep ravines ; .the other on the hill of Megnath ; the former is still
Peces. At Pali, Dai] dll the latter is in a howling wilderness, and has all erumbled to
holds ; these a]so‘are a]lo » and some other villages the Rahotors had erected their strong-
strength, and made ] “0}‘1" In rains.  Gradually the Dundhs began to acquire a formidable
Tevenie of the comty lefw ole district desolate. It now only contained a few villages; and the
2 sufficiency (o H‘m)’ rom all sources amounted to Rs. 25,000, the zemindars saving just
2 Common spiri, ﬁ_eebo&"vn consumption, subsisting on the produce of their cattle and with
tn the order of {hin '"g-E In fact, ,the greatest anarchy under this rule appears to have
ilstine spirt pGI'Vadegds.th very man’s hand was against his neighbour, and the essence of a
a0 imperia] ukase bo; e whole country. At last matters reached such a crisis as to lead
Gugar, wih instruct; eing issued from the Court of Delhi to Dharoji Khichi, a resident of
1515 (V) that he r‘e°"§ to summarily punish these desperate Dundhs. It was in Sammat
fin Sampgt 1545) th CEl;red his orders, but it was not till a long series of thirty years after
allied tribe, the Sar'latq e succeedefl 10 reducing the strength of the Dundhs and another
alter g l"“gastru(r;]n“s’ to two villages, Phul-Barod and Gorakpur, where he completely,
¢ Parganas, He T, 3’ overcame them. For these services he was constituted lord of forty-
the fort, nogy extant 3 ad two sons, Senduji and Gokalji. The latter in Sammat 1555 (V.) built
”k“l-Ambaji) ﬂdde:i still in good repair (it has ever since been known by the name of
’ a kot or fortification round the city, and around all he had a moat dug,
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which he had arranged to be filled with the waters of the Parbati. S
swayed their power, wherever the kings and their family happened to die,
with their queens to commit Satti in Gugor, whilst the corpse of the
conveyed thither, There were in all eight Khichis who were the legal rulers of G

In Sammat 1515 (V.) or 915 (H.), whilst Sikandar Shah Lodi was emperor at Dellj o~
them, whose name I have not been able to ascertain, died ; in 1675. (V.) or 1085 (H.) S'alonlf o
died ; in 1712 (V) or 1072 (H.), Chattar Sal; in 1724 (V.) or 1084 (H.), Karansahi; in 17am
(V.) or 1110 (H.), Bakht Singh; in 1754 (V.) or 1121 (H.), Lal Singh; in 1771‘orll.'151[J
Kok Singh ; in 1774 or 1141, Kalian Singh died. '

0 long as the Khichig
it was always o rule
delunct king wag algp

In Sammat 1661 (V.) Raja Lal Singh went out on a shooting excursion to the Ragy B
Hills ; he was enchanted with the locality, aund forthwith issued orders for a fort pu]:zegj"d
accommodation for his retainers to be erected. At this time Ragogarh was in t;he Bal::bdn
Pargana, of which the Nandbansi Ahirs were sole masters, There is no mention made of :m
straggle between these two powers ere Ragogarh was occupied by Lal Singh, nor stilljs 1h3ry
any record of negotiations Laving been entered into by them by which Raja Lal Singh W:
allowed to set up his household gods in this place of his choice—the simple and abrupt fact i:
stated that as soon as the fort and palace were ready, he transferred himself and all his lelagp.
ings to them. Gugor still continued to be the head-quarters of his army, whilst all the revenu%s
were collected at Chapra and regularly sent on to Ragogarh, When Raja Lal Singh died, s
younger son Vicramajith usurped his father’s sceptre, and drove his brother Ganj Siug'h 8
fugitive to the Court of the Rana of UdeypGr. He died there in 1800 (V.). His son, Tudar
Singh, having reached the state of manhood, contended for hig father’s share of the Ragagar)
crown, and forthwith began beating about for an alliance by which he could effect his desies,
Just then he, together with the Rana, visited the shrine of Nathdwara, where they met Chattar
Sal, King of Kotah. After a conference he gave his cordial assent to assist the young
claimant, and promptly dispatched an army of 25,000 men to invest Gugor. He was coufronte]
by the Killedar of that place, and at the same time there came up to his support from
Ragogarh a force of 27,000 men under the command of the Bakshi Pirthi Singh. For si
months the opposing forces were continually engaged, and when neither side could establish
a decided advantage, the usurper Vicramajith came in person himself with another subsidiary
army. '

When the Kotah commanders found this out, they held a consultation, and as their orders
were to establish Indar Singh on the Ragogarh throne, and as the fort there was now empty,
they resolved to make all haste and speed to capture the deserted capital. Immediately
this move of theirs was discovered, they were followed by the army from Gugor, which
entrenched itself on the banks of a nala near the village of Shani Mirgwas, about 20 milks
south-east of Chapra in the Kamarj Pargana of Gwalior territory. The Kotah soldiers coning
up, a fierce and bloody battle was fought, and here it was that Indar Singh was killed. There
was no object in continuing the struggle, a truce was called, and the invading army retired from
the scene of action. Indar Singh died without issue, in fact, in very bad ecircumstances, il [
may be allowed to so judge from the fact of his widowed queens having had bestowed o
them in perpetuity, in 1845 (V.), a jagir of 10,000 Rupees, which to this day is held
by members of their family. From the date of the battle in which Indar Singh fell, Chattar
Singh enjoyed full and undisputed possession of the throne, which was handed down in
succession to the heirs of his line,

In Semmat 1846 (V.) or 1206 (H.), the reizning Maharaja of Gwalior demanded from
Balwant Singh, the prince regnant at Ragogarh, a tribute of six annas in the rapee with the
alternative in case of his refusing of having his fort stormed and his Jands wrenched from hiu.
As he could not contest the question with a power so superior as that of Sindiah, he yielded and
ceded the pargana of Arown in lieu of the annual tribute. The wily Holkar, who appesr
to have bequeathed to all his descendants his cunning proclivities, no sooner beard of pont
Balwant Singh’s acquiescence to Gwalior in the matter of the tribute, than he made a similar
derand on him, and commissioned one Dadha Ragoji to convey his requisition to the
unfortunate prince, who forthwith presented him with the district of Chapra. Ambaji Khundiji
was appointed soubah or governor, whilst Mirbaz Khan was appointed Killedar of Gugor.

Alter a certain time, Balaron Toglia requisitioned of the Killedar a certain grant of
money, (for what purpose is not quite clearly stated,) but the fact is mentioned that he was asort
of go-between between Holkar and Sindiah, and accordingly a most unreliable character. On
this grant of money being refused, he left Gugor with the ostensible purpose of bringing 1
reinforcements, as an attack from the Tonk Nawab was imminent. Nawab Amlr-llld-do“'.lah
Bahadur was encamped with an invading force at the citadel of Shergarh, and the time being
opportune to do so, he despatched his general Mahammad Munawar Khan alias Munna Mia
with an army, accompanied by two regiments from the Kotah Principality, w1th_ instruction:
to seize the fort of Gugor. Here we find the first mention made of the dynasty which now hlls
Chapra under its regimé. The struggle lasted for six months; and Balaron, who, as l"’f"'f
stated, had gone on the pretence of bringing up help, heing honest, the men in Gugor, who !"'d_"“
money nor provisions, began o see starvation staring them in the face. A gencral demoralizati-n
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o capitulate, and did so immediately they were called on
Tonk supremacy was now established, and our government
rtion to the others of his territory. Mahgnﬁmﬁd
are its SPPFO i the first Amil, and began to administer the country with the
§;|1v|falwm Kban Waida%pglztzgmﬂﬂei hles made ’every endeavour to make the people happy and
ability ?jf ahzlengrE;l;: tlﬁem takavi advances, and succeeded in raising the revenues of the
conlented,
counlrys . been 1 . i
ir-ud-doulah succeeded Amir Khan, but he had not been long in pos
In Snmnﬂ;]t 18e9 %re‘:laazrlll{. 1}:lotsogegan to thicken around hi;n. A relation of his Sa]:'ub Zada,
? tl l;;otnd with Munawar Kban to seize Chapra, and make themselves_ despo?nc rulel:s
st n levying their forces, but Vazir-ud-doll:lah, c}llscovermg their
ot d peral Mukhtara Doulah, in hot haste with an adequate army to
maChm}?mni‘tigesp::iﬂ;sh ls:ygethis time had become q\;ite open. After a few days’ fighting he
wel fl o wr{gbing the forts of Chapraand Gugor from the insurgents. At once Ahmid
s“c,ce;lg mms appointed Amil, and Gulam Haidar Killedar, in Sammat 1897. They were
Mlil ue?][tll ;ttncked by the rebel Prince Shah Jada Abdul Karun Khan, who had not yet
" chrlemdyall hope of gaining a footing and creating an_independent principality. The
imiclnwas treacherously murdered, but the Killedar Gulam Haidar routed the prince, and 80
fu?[‘ mde his master’s power to be felt, that since that day no one has dared to oppose it.
! to have been formerly a Hindu, for we find mention made of his brother

j9 Haidar appears 4 :
’lN‘]n":pnt aSlil;l;h pl?uildiug‘ a temple in the fort. Under Haidar, peace smiled on the country,
ommeree was encouraged, and there was an increase to the revenue year by year.

In Chapra there are one hundred and sixty villages, and the revenue now stands over a
kb and eighty thousand. In Sammat 1865 (V.) it was about Rs. 70,000, and in 1872 (V.)
arksolow as Rs. 28,000, and then till 1886 (V.) we have a constant fluctuation between
fs. 84,000 and Rs. 1,04,000. After that year there has been a comsiderable rise, and now it
draws the very decent amount of Rs. 1,83,000. The district yields 600 maunds of opium,
from which alone the revenue is considerable ; the soilis black and fertile—all kinds of fruit,
vegetables and grain are sown with advantage. The pargana is divided into two sections
alled Agwara and Pichwara, The soil in the latter is pronounced to be inferior to and less pro-
duetive than that of the former, The reason assigned is that the villages here situated are in
the jungles, where continued raids are made on them, cattle-lifting is rife, and although the
strictest preventive measures are adopted, and heavy fines and punishments inflicted, the sober
treth is that the zemindars prefer that code of morals which draws no distinction between
meum and tuum ; so they only cultivate the land to an extent which yields them enough for
their wante.  The area of this division is estimated at about 400,000 beegahs (acres), and it
nay fairly be portioned off into three sections, one hilly, one jungly, and one cultivated. The
population numbers 35,074 persons, of which 11,625 are men, 10,591 women, 12,858 children.
In this district there is nothing which calls for especial comment beyond this, that the saddlers
ud goldsmiths are pronounced to be very expert. There is also a free called angol, the oil of
which Jugglers use in their avocations, and this oil is pronounced to make them more deft
W their juggling arts, The peculiar stone on the Parbati I have already alluded to.

. The following is a list of the nawabs of Tonk to the present day:—Amir Khan, (Shamsher
vﬂng ]hie had been prior to his assuming the title of nawab), a Pindari chief in Holkar’s pay ;
Sonuzl"th ljan, Amu-ud-doulah., Nasrath Jang ; Imin-ud-daulah, Mahammad Ali Khan Bahadur,
falhar’ Jang, the present exiled nawab of Tonk ; Amin-ud-doulah, prince regnant, bears his

erstitles as above. Tt will be remembered that the father of the present nawab was

dethroned and exiled b ici ‘ ' !
Uil and mgedy): our Government under 2 suspicion of his having had something to do

und they resolved ¢

seiled them, ar Khan. A
to surrender b{allf;:ﬁ:]_\]ﬂwab adding this po

ession of th

Khan plotte
gm Clandestinely they bega

Edlract ;
Hract from the Narrative Beport of F. B. Girrestone, Esq., in Charge, No. 2, Topographical
Survey, Khandesh and Bombay Native States.

This triangulation is based on the side Argaon to Jellalabad, a side on the eastern flank
of the Khanpisura series, Great Trigonometrical Survey. It
consists of 7 symmetrical single triangles, with sides averag-
it area of 2,090 ., 10g 194 miles in length, and ~ supplies Trigonometrical points
®eondary °"e5‘withsq'l:1me miles. These 7 large triangles are again broken up into 104
Werage one T sides of 6 to 10 miles in length., This triangulation supplies on an
Table, which | gonometrical Station for every 6'b square miles, or 50 points for each Plane
9 8 ratio more than ample as a basis for all topographical purposes.

This tr :
. Tangulation emanates from Gumanpur to Mograba, a side of the Mograba Polygon
o and ohiect, of the Vyudhia of the Khanpisura series of the Great Trigonometrical Sur-
gles, vey, and is intended to run along the Nerbudda Valley as far

Basis and oy
e of mm;llg:cb of the Sathpura

4TI of {rigy,

Tables Noq cast as the Ni Bound lyi ints for Pl
1 : imar Boundary, supplying points for Plane
312,11, 10, and 1. It is necessary also as a check on the intricate net-work

of ‘ﬁﬂngulati ]

on H . . ‘ .
to the Weridian 3??60(1 on during the previous season. It is proposed to coatinue this series up
that g » and eventually to connect it with the Sathpura series of triangles, so

iy CTe tay be g .
f_,;'w and longy_' sf;‘ net-worlt of large triangles over the whole block of country between lat.
IETRY
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Mr. Belletty has submilted the following notes on tho new aren triangmlateq by b
3 I

. ¢ The series rung generally parallel to the Vyndhi
s on the country trinngulated . \ e dhia :
b;hi‘\llnr[:rll;elletty. Surveygr, lstgg‘:udc. the Grent Tl'lgo.ﬂometneal. S\lrvey Statiou};: of gs;l;hmu,
. Mograba, and Singarchaori being situated on the par,
Bawangaz, another Great Trigonometrical Station, is on the highest part of o north"ﬂ, while
projecting range of the Sathpuras, The two ranges approach one another so ¢losel at-Westerly
called Haran Phal, Wher(:d the Nerbudda flows between them, that there is g {eoen?l Ptllﬁ
a deer, when hotly pursued by some Bheels, out hunting, managed to gend, thy
river, and hence the name. s ° escape by leaping

“The chief rivers are the Nerbudda, flowing enst and west the Khuj, Man

Uri and Gandarwi. Those last named havé a rrel'x
from north to south, rising in the Vyndhiasb a
into the Nerbudda. The Mahi rises near the village of Mendha,
the Vyndbias, ond flows into the Chumbal,

Mandaod;,
eral courg
nd  fowipe
on the northern face of

Rivers.

Thero are few villages of any mote in the tract triangulated ; many of those met wif,

Villages. consisted of only afew straggling Bheel huts. The folloy.

ing are the principal ones falling within the work: Gand

wani, Tands, Talwara, Lawani, aud Nalcha. The last two were places of note when Mundo(;
was flourishing, but since its decay have become mere villages. The local traditions regardi

Mandoo are numerous, and among others, that the trade carried on in it, was so extensive o]

lucrative that one bazar extended from the present city of Dhar to Mandoo, a distance of

about 17 miles, and that a foot passenger could travel the entire distance sheltered from the

sun by the canopies extending from one side of the road to the other.

“The tract triangnlated is very similor in soil and climate to that of season 1871.7%, of
which a report was submitted at the time; the produets, animal and vegetable, are ilo
identical. On the Vyndhia plateau much opium is grown, and this forms the main stay
of the cultivator. Wheat also of excellent quality and known as ¢ Daodigahun’ is extensively
cultivated and exported to the Deccan,

«Near the village of Nimkbera in the Vyndhias in lolitude 2225 ¢ho following minerals

longitude 75°1¢
are found : sandstone, red and grey. The grey is caleareons,
and is used for making lime. Both deseriptions are sent loyg
distances for building purposes; also slate of fine quality is obtainable in large slabs at
Parbatpura, Limestone near the villages of Ukala and Chirakhan, and honestone a
Kachaoda.”

Minorals.

The area finally mapped during the last field season lies between latitude 2°% ud

28°

longitude ;.g:_g to the north of the Sathpuras. It compriws
HR{:ﬁ,’;":,‘l‘;;‘g‘,,f,‘;:{,‘fs’{e:,“i;;’;f‘l‘,’m_ the entire pergunnahs of Amtala, Kasraod, Dhargaon, Mardu,
Burwani. and Sonawad, with portions of Jellalabad, Nagalwari, Khargoon,

Barur, Un, Mahomedpur, Balakwara, Sangwi, Diula, Mahesir,
Barwai, Cheinpur, Bhikangaon, Bhamnala, Sendwa, and Bamangaon in Holkar’s territory; als
the entire pergunnabs of Bhalkar and Dharampuri and portions of Tikri in the Dhar territory;
also portions of Rajpur, Burwani, Pati and Anjer pergunnahs in Burwani State ; also a porton
of Bakanir pergunnah in Sindiah’s territory, and a portion of Beriaon pergunnah within British
Nimar.

The block of country may be described as a series of undulating plateaux, with 3 distine

Hilte falls or ledges between the Sathpuras and the Nerbudda

’ which forms the northern boundary of the work, Thus the

northernmost ridge of the Sathpuras, which is 15 miles to southward and outside of the

above srea, extends from Mahadeo H. 8. in jutitide 20 12" and 2,146 feet above sea level,ina
TS

west north-westerly direction to Abapuri H. S. in J;;;W/T‘b‘:—"z,";’#_ and 1,927 feet above s

level. Midway on this ridge are the higher plateaux of Huri and Jellalabad, 3,073 and 2,608
fect, respectively above sea level. The above ridge keeps near the parallel of 21 80, The
fall from it to the plains, or first plateau immediately to its north, ranges from 600 fect under-
neath Mahndeo to 1,200 feet under Abapuri. The next distinct fall extends along the
parnllel of 21° 46’ from Agassia H. 8. in latitude 2°4 % gnd 1,114 above sea Jevel to
Rakpiabari H. 8. in %ﬁ‘%%’%’% and 1,178 feet above sca level. This level takes 2
more northerly direction as it cxtends westwards. The actual drop from it to the country

immediately to its north avernges 200 feet. Between latitude ;;:L:,izmd longitude;%_';there

is n confused mass of flat-topped bills covered with undersized jungle, the highest of which

averages 960 feet above sea level ; from the northern edge of this broad belt is a third disl:ill'-‘:2
%roli: 35 160 to 200 feet, and the ground from thence gardually slopes down 10
Nerbudda.
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; ido of this river thereis a strip of tolerably flat ground, but even
Withiﬂ“few{“ﬂ;ﬁg e:fnlzlsl hills, rising 100 to 120 feet above it and about 650 above
i this are 1008 tl‘f o exception of this strip and others along the Beda and Kundi valleys
L i 1gethere is hardly any level ground in the block of detail work. It consists

P Mo 18 au;lf undulating plains, with a constant fall towards the north to the Nerbudda.
2 P. T. 21 was the highest, falling actually within the area of the
highest part, which is about six miles to south-west of Rajpur,
This range is exceedingly precipitous on the north-eastern face,
by a succession of long gradual spurs to the Goi river, which
1d and totally deserted tract of country. The jungle and
d proved great obstacles to the proper delineation of the

¢ Abapuri range 10 =
detailT |hvork. I)’l‘he temple on its
9 1,927 feeb shove sea level.
bt Bl on the soutb-west side, by
fhere runs through an exceedingly wi
gussin that portion are very dense an
ground, _
season’s work in P. T. 14, at a height of about 495 feet above
T Nabudla enters the sea level, and leaves it at westernbedge of P. T. 16 at about
Rerbuddariver. 418 feet. Thus there is a fall of about 77 feet in 46 miles, or
This aceounts for the great rapidity of the stream, and together with the
for the very small traffic in boats along it. In February, when no
inhod fallen, there was eight feet in the deepest and two feet in the shallowest part opposite
Vahesar, The mver within the above limits averages 1,030 yards in width between the
banke, but contracts to 633 yards near Mahesar.
Good and commodious ferries are kept up by Holkar and the Dhar States for the convey-
, ance of men and cattle at the following places: In P.T. 16
Peres eros Nerbuddoe from Chichli to Kotra, Bamangaon to Surgaon, Kathora to
Dharampuri, In P. T. 15 Akbarpur to Morgam, Dalkhera to Jalkuti, Naoratori to Mahesar,

Markarkler to Mandlesar, Garhi to Jalud.

16 fect per mile. T
yumerous rocky barriers,

TaP.T. 14 Bhatian to Gogaon, Thelia to Sulgaon, Mardana to Baigaon, Bakawa to Pitamli,
Bitoagar to Kapastar, or about cvery 4 miles along the river. The charges made average
1 pies per man; § anma for cattle and 4 annas for a cart, There is also a ford near Chichli
and a bridge-of-hoats at Khal Ghat in P. T. 16. The banks of the Nerbudda vary from 20 to
100 feet in height above the river bed. There is a large fishing business carried on all along
the river, there being a great demand for this article at the Mahesar and Kasraod weekly

bazars,

The Beda or Yeda where it joins the Nerbudda opposite Mandlesar in P. T\ 15, is a stream

Beda River. of 300 yards in width. It rises pear Asirgarh fortress in

) P. T. 4, and flows from thence in a north-westerly direction ;

dlong its valley are the large and important villages of Bamnala and Gogaon. Throughout
the Tast 25 miles of its course, this river runs through a highly cultivated and populous tract.

The Kundi River rises near Lanka Hill in P. T. 23, and is a stream of 150 yards iu

Euadi River, width, when it joins the Beda River near Sirptan in P, T.
18. It runs under the walls of Khargun and drains a very
large tract of the Sathpuras,

ofP.’I'I?gg 3{‘:} ‘ﬂfo th? smaller rivers called the Deb and_the Goi, into which all the drainage
Bt tl;ese l.ios of P. T, 21 falls, and which eventually themselves flow into the Nerbudda.
panse of rock an";m ?:il'e merely mountain torrents, and present little more than a large
Limagine, too reats:;m ibanks during the cold and hot seasons. The fall in most of them is,
masonry ones i'E the Eadh“’ of the water being stored by bunds, though I noticed ruins of old
Dhargaon village The 2 2 miles north of Gogaon village, and also in a smaller stream near
and the wateraﬁo;n Wh-eﬁ“.h"vators are chxeﬂyldependeut on wells, which are very numerous,
f the water being vo 10] is drawn by the ordinary bucket and bullock apparatus. The level
wdrances appears o l'Y ow, these wells are very costly., But little inducement in the way of

e made by any of the Native States to their ryots to open out new ones.

Ther
Ty ﬂkpur:i?]rgln]ll:e;ge"y large tanks, each covering 200 to 300 acres, at Choli in P.T. 14,
00 Whenco the \\;ate, and at a spot in the hills, 2 miles to south-west of Beriaon, in P. T. 14,
3 protected by stmnr 1s conveyed by a masonry aqueduct to that village. These tanks are
enls for outlet gnd icmasonry dams, The sites are singularly well chosen, and the arrange-
“stricted by natiyes ape of surplus waters very ingenious. They were all designed and
Khargup 1, Mitude 210 49 ggn
' B e o - Height above sea level 898 feet. Number of houses 1,997.
i Tomy, Khargua, Number of inhabitants 10,887. This town, situated on the east
1 Holkgypg territo bank of the Kundi River, is the largest and most important one
% 32 Kamasdars r{, s{?l}th of the Nerbudda; it is the head-quarters of the Soubah, under whom
¥ Investd by t e,Dacb n c]mrge of one of the 32 pergunnahs. Though each of these officers
minal, ar "eferredu: ar with small magisterial powers, all important cases, both civil and
"N i surroypd glfhe Soubsh, At Khargun there is a katchery, jail, and dispensary.
¢4 by o mud wall, and therc are the ruims of a fort at the south-wets
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corner. There are 5 schools, viz., a Mahratta one with 85, a Hindoo one with 60
’

one with 12, a Sanscrit one with 24, and a Mahomedan one with 35 scholars Aun E.“ghslh
of cholera in June 1872 swept off many hundreds of the population, and th.is nlfPldemlc
counts for the present dilapidated and miserable appearance of the pla::e. There 1p L
trade, however, between Khargun and Khandwa, besides a large local one in erain i_n t)hn

forest produce. There is also a great deal of native saddlery, manufactured a, ]ﬁhmt % aud
an extensive business done in cloth-dyeing with the root of 2 small shrub called #3] o

Mahesar, pronounced by the pundits Mah in §f
Maheswar. in Lab. 22°10'14%, 0 ST o it

Long. 75° 87" 45,

Height above sea level v BYT  feet,
Number of houses ... e 2,815
Number of inhabitants «o 10,090

The town is beautifully situated on the northern bank of the Nerbudda, and surrounded

all other sides by extensive gardens and topes of mango and tamarind trees. It ig 3 ”
important place, from the fact of its being the summer residence of H. H. Holkar, and Zf
owing to a small temple of Mahadeo, situated on a rocky bank in midstream, to which th::é
is a daily and constant stream of pilgrims from all parts of India. The Raja’s palace
temples attached thereto occupy a great length of the river frontage. The former is a hayg.
some stone building about 80 years old, with immense courts and verandas, right round, ep.
ported by sculptured pillars, and baving paved floors. There is a fine flight of terraces m?d
steps down to the water’s edge; to the north-east of this place is a partially built fort,
one-third of the walls bave still to be built (where it faces the river) it is not of much e
as it stands at present. There is a very large straggling town to the north of these buildiags,
where the chief manufactures are those of copper vessels, also “dhoties,” and silk “saries”
as worn by Brahmins, the weavers of which are ‘ Guzeratis,” and more strict in their liv'a
even than their customers. The town has a busy and thriving appearance, and from the
number of temples, large pucca buildings, and well dressed people in the streets, there must
be considerable wealth in the place. There are jails, police, lines, schools and a katchery: a
squadron of Holkar’s cavalry is also stationed there. Looking from the southern or right
bank of the river, of an evening, when there are numerous bathers on the shore, and along
the steps of the palace, and many boats, flitting about filled with pilgrims, making their
rounds to the various temples, from which gongs and all kinds of musical intruments are
constantly sending forth strange and curious sounds, the scene i3 most picturesque. The fie
sheet of water with well-wooded banks, stretching between this and Mandlesar, seems to be
much appreciated by the travellers, for crowds of them in all sorts of colored and mast
picturesque garments are always to be seen in the large flab river boats which are constantly
plying up and down the same.

Kasroad, situated in %ﬁ% at a height above sea level of 713 feet, is another lug

village on the south side of the Nerbudda River, with 3,?34
inhabitants. This, and the pergunnah of which it is the capitd,
formerly belonged to the British Government, but were exchanged some 15 years ago fo
territory then belonging to Holkar within Nimar. The village stands just underneath
the third ridge of hills as described before, and in the midst of a well-wooded and highly
cultivated tract—

Kasraed,

Mandlesar, Mandlesar in—
Latitude e e 22° 1o 27,
Longitude ... . 76° 4R 13°,
Height above sea level ... 604 feet, with a
Population of... ve 2,486  souls

has greatly decreased in importance, since it was given up as a British Cantonment. As it s
now again however to be the head-quarters of the Soubah, instead of Khargun, it will proba-
bly soon regain its original size ; at present the town consists of a long straggling pumber of
houses on the north Lank of the Nerbudda—

Dharawpuri. In Latitude . 22° 8’ 54",
Longitude ... 75° 28 7.
Height above sea level 445 feet,

is a rising village of 2,195 inhabitants, situated on the north bank of the Nerbudda ﬂkl:i
the head-quorters of a sub-division of Dhar, consisting of the four pergunnahs of b
Dharampauri, Balkhar, and Gujri, in charge of a Kamasdar, who generally resides at Dhamm.
puri. The Nerhudda is here split into two streams by a large jungle-covered island, ‘?‘l‘f“t
ding from Dharampuri 2 miles to the east. The country to the north and orth-east 133 8 e
of grain cultivation, undulating and beautifully wooded.

Rejpur. The last large village in the season’s work is Rajpur 1t
Latitude w20 56 23”.
Longitude W 75° 100 39

Height above sea ... 705 fect.
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2 inhabitants. It is situated at the northern and outer
t contains 624 ?Oﬁisle]: ﬁ:,gef ,:1?32 Abapuri Range, in exceedingly rich soil on the west
arveof 8 hors shoe oPalm]ia stream. The Rajah of Burwani has lived here since his country
pank of t?e g"‘}: ;doel;- British administration. There are schools, a dispensary, and a cutchery
been plnce
iﬁhin ths village.
i i ra and Bombay one, which enters the work at
The nly metlld bridged r%(llxdllinth\e/iﬁfge in P. T. {5, and leaves it at Jamli Village
Rouds. in P.T. 21. Thereis a branch of this road also metalled
ol from Jalwani to Rajpur. The trunk road crosses the Nerbudda at Khalghat
i bridge I r(t) and well managed bridge-of-boats. The leading fair weather ro'adds _are
by o excel(?ilumlwa vid Bhikangaon and Mahomedpur to Khargun, and thence on vid Likhi
thoc fromd G]inaon to Rajpur. From Sendwa vid Nagalwari to Un and on to Khargun.
borar ‘}n des]hovia‘ Newali and the Limsarwar Pass to Rajpur and Khalghat. There is
from Kmnf k of the same road vid the Chatropani Pass over the Abapuri Range to Rajpur.
shosnethe 18 Khargun vid Kasraod to Mahesar and from thence to Chol and
esar vid Dhargaon to Kherighat on the Nerbudda. The country is,
g:::‘ie?Iszorir;{:tell\;:iﬁglrsected by 1'ou§h _katcha and fair weather cart traqks. Except where
uleycro;s black cotton soil, these are quite good emough for all the ordinary country cart

{raffc,

There ate also fair roads from

i i o he jungles and large villages, and salt from

Mo tfl chify consite Of(;J:::aEe;i‘;ezlii:ajp&r ;Ddates, gur, End sugar from Khandesh ;

Trfc piece goods and iron from Khandwa vid Kherighat ; timber

from the Sathpuras within Barwnqi, from whence it is floated up the Nerbudda to Khalghat.
The exports are ghee, opium, and til seed. :

The erops mostly cultivated are cotton, wheat, rahar or tur, gram, kulti, sugarcane,
al ( small shrub, the roots of which produce a fine red dye),
Craps. til, jowari, and poppy (opium).

There are police stations kept up by the different States, at Balakwara, Mahesar, Kasraod,
Mandlesar, Dhargaon, Mardana, Barur, Khargun, Balak-
wara, Un, Mabomedpur, Bamnala, Segaon, and Lonara in
Holkae’s territory ; at Dharampuri, Balkbar, and Khalghat in Dhar; at Rajpur in Burwani;
and Kanapur and Beriaon in British Nimar.

DPolice Station.

Bazars are held weekly at Kasraod, Tembha, Balsamand, Mahesar, Un, Segaon, Lonara,
Bozare Mandlesar, Moti, Thibgaon, Gogaon, Khargun, Dhargaon,

' Amlata, Mardana, Kanapur, Rajpur, and Beriaon.

Owing to the constant raids made by Bhima, the Bhil Naik, in 1858, large portions of

the Jelalabad, Cheinpur, Sendwa, and Nagalwari Pergunnahs

. ) of Holkar’s territory are totally deserted. Every inducement

E l?lfered to ryots to again take up land in these parts, but malaria and wild beasts appear to

¢ off both men and eattle just as quickly as the fresh emigrants settle down.

Deserted trneta.

At Un are the ruins of what must have been four magnificent temples dedicated to

Un Tewmples. the worship of Mahadeo, Mabaluxmi, Parasnath, and Goalesh-

i the il i war. Tl.]e.y are prominent objects in the landscape for miles

st shar “n(:, :‘m are well worth a visit from travellers, Much of the sculpture on them

y ar; slqi[(‘l atn l)c e?r. There are_many local legends conncctefl with the.se splenc_hd ruins.

o bo‘ l0 ¢ ol great antiquity, but on the spot I could gain no real information what-
about them, though T met several intelligent pundits.

Ofgarae, nilghai, pigs, hyenas, and hare are most numerous. The two former roam
Oame, ﬂbolu(tjoall over the country in large herds of ten to twenty,

Panthe and G0 to 100 respectively, and do great damage to the crops.
Iver) ':;:?&ﬂl:g:;ngazeue, wolves, wild dogs, bears, sambar, porcupine and otters (in the (I%)oi
erare, but iy the %'} seen by myself as well as by every other member of the party. Tigers
Amba River Vallo 3 Of?on River Valley, 4 miles to east of Tikriin P.T. 16, also in the
eand of regular] );: thlm es to north of Chondi Village in P. T. 14, one or two pairs seem to he
: ¥ 8s the hot season approaches. These places afford plenty of game and water.

¢ jingle ne ; . e8¢
Tage heasts, ar them is very thick, and the locality is in every way suited as a residence for

Black
and brow ; .
0 partridge, blue and green pigeons, of several sorts, pea fowl, snipe, quail,
Game Lirg, Wl_ld geese, kulang, saras, bustard, and florican, were all met
with, the seven first named being very numerous,

K
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Exztract from the Narrative Report of CoroneL G, H. Saxrtow, in charge of No,

3 T :
Survey, Central Provinces and Vizagapatam dgency. opographie,]

The country triangulated in advance includes the unsurveyed portion on

. f the Rajahmundry District, chi the nor
Country triangulnted. ° jahr y Distriet, chiefly the R "

‘ (:Aun ry triangulate extremely wild mass of juuély hills inhabi:;g}’l I':;lu(g,lnn
until quite recently, a very troublesome and rebellious lot. In sheets 27 and ﬁy it

are very high, rising to nearly 5,000 feet, the highest are entirely without juﬁgg\znh:}::

summits, but further south the fall is gradual (though the hills are ruse .

except by one or two routes taken by Brinjaries) int% the valley of theg(}b:(;]a::;-d ?lﬁﬂssnhle
hills entirely cease, at some distance above the town of Rajabhmundry where that rive);' ent;re e
cultivated plain after passing through a great gorge through the hills. The countr to 18 the
west shown in sheets 52 and 50 is only 200 or 300 feet above sea level, with de&cha';o}ﬂb
abundant everywhere. The considerable tributary of the Godavery River, named the K || :)s
which has from its source to this part been a chief feature in the maps of this pact fOO:,lh'
last several years, in sheet 52 enters the Rakhapili Talug of the old Hydrabaz{ surr :
(since ceded by the Nizam to our Government) and a few miles lower falls into the God«.vvey
‘When encamped on the bank of the Kolab just at the extremity of my unsurveyed field ‘I ‘:vry-
told that one of the river steamers had during a time of flood come np as far as that poin;;. ¢

In sheet 26, now being sent in, is aremarkably fine piece of country ; it extends fron

north-east to south-west for some 8 or 10 miles, with a widih
of a couple of miles or so, with several large villages at ay
elevation of very nearly 4,000 feet never visited by any European, except the officers of this
survey. The low portions of this tract (very little below the village sites) are cultivated with
rice, &c., the higher portions being clear undulating waste land, very little higher than the
village sites. The surrounding hills on all sides rise to about 5,000 feet, and are without much
jungle, except in the ravine slopes, and hold an abundant supply of water. The Machiera
bas its source in the south hills and runs through this beautiful country in a northerly di.
rection, and is the same river alluded to in paragraplt 12 of this report under the name
Sileru. At the beginning of April this stream has considerable flow of water, where close
to its source it enters the valley now alluded to, and it reccives constant streams from all sides.
This fine country extends into sheet 24, where there are still larger villages, and greater extent
of wet cultivation, but at a gradually decreasing elevation. With my experience and personal
kuowledge of every portion of the hill countries on the eastern side of the peninsula, I e
affirm that nowhere is there anything approaching in extent, elevation, and other sanitary
recommendations, to this Arula Mootah of Madgul. It is, though never visited, readily acos
sible from the coast being just 50 miles west north-west from Vizagapatam, with a well
made level road nearly to the foot of the gh&t, up which the difficulties are just as nature lef
them.

* Arula” a mootah of hill Madgul.

Ertract from the Narrative Report of Masor G. C. DEPREE, in ckarge of No. 4 Topographical
Survey, North-Eastern Division, Central Provinces.

The country comprised in sheets Nos. 11 and 16 is exceedingly wild, mountainous, and
thinly populated. For instance, in sheet No. 16, covering
an area of 549 square miles, there are only 1,116 huts, which
represent about 5,000 inhabitants, or ten to the square mile,
and these will be found to be congregated in one particular part of the ground, leaving other
great tracts absolutely devoid of inhabitants. Mr. Barker especially met with great difficullies
1 finding men, who could tell him the name of rivers and other features, and who could
assist Dim as junyle-cutters; and the difficulty of procuring supplies was also much (elt;
Sub-Surveyor Dutt met with ditficulties of nearly equal magnitude.

Maodla, Belaspur, and Sobngpur of
Rewsh. Difficult natare of the country.

The surveyors of the porth detachment met with a more varied country, valleys
fairly inhabited, being associated with difficult rocky hills
Messrs. James Wilson and McGill especially encountered some
formidable ground, where the Johilla River cuts its way deep into the Mekal platean, and
escapes into the plain of Singwara below the ghat.

North detachment.

The physical features of the conntry were described in my report No. 31 of st October 1472
at paragraphs 36 to 39. That remarkable hill, the Amarkaotsk
plateau, has now been fully surveyed; it is found that the
Rivers Nerbudda, Jobhilla, and the tributary of the Mahaouddy,
all rise in the same plateau within a few bundred yards of one another. These rivers
flowing as they do to the Bay of Bengal on one side, and to the Indian Ocesn on the othen,
may be called the arteries, while Amarkantak may be likened to the beart of the peninguls
of Iodia.

The Nerbudda and Johilla hoth cut their way from off the high level of the Melal
plateau by abrupt gorges ond rocky chasms, of hundreds of feet in perpendicular depth, 8o
all the smaller streams partake of a like rugged character,

Physical featares of the country
surveyed,
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ere are a few Hindu inhabitants, who are fair cultivators, but
I enerally they are wretchedly poor, and beavily taxed and
o d since the country has been transferred to the Maha-

- ots and cultivation. oppresse Rt . . :
Tbaitnt the Mekal Pll?teau there are none, but aboriginal tribes, who cultivate in

y the Sohagpur Valley th

mjoh of Rewah. Ol:ml There is so much spare ground that the same area is 'covered with
the ""lf“fmanze;g twg’ easons, and is then allowed to be fallow, other ground being taken up.
crops only for on o ]
PTh (ollowing estntes have been surveyed and the statistics of totals are given :—
e 1o -3
; i fl Areni
Districl or Terri- Eslales. |,Y]:yﬂﬁc;] L‘:‘eﬂfg . “Em:)s?;.o squ\‘:reen l:l‘illc. Rauanzs.
torr.
I
I
[ Churi . 13; ig 1-|I63 gggg The total numbers o]f élo-l'lfes of
Kenda y k those estates marke can.
4 Korbe, 284 45 + gggg not be given, as small portions
Baibpore 3 | Lafa 72 lg -276 5426 of them were surveyed by the
[ Mnlhtin - 2%3 ? Wl 4153 | 7718 Ganjam and Orissa Survey.
E‘;",-JZ . 45 36| 384 | 4514
Rewah | Sobagpur 929 219 | 19,399 | 24577

The area of Sohagpur District was calculated by Captain R. Wroughton in 1842, but
Area of Sohagpur calculnted by this includes Singwara which contains 279,504 acres, equal
poin Wrooghton, 1842, nud by No.  to square miles 436'7. The Pargana of Sohagpur, as calcu-
4party, 1673. lated by No. 4 party, does mot include Sivgwara, which
Iss not yet been re-surveyed completely. The totals are very accordant however, for—

By Wroughton—

Area of Sobagpur square miles .. - 2895842
w  Singwara ... - [ 4367
" 24591
By No. 4 Topographical Party—
Area of Sobagpur ... e 24577
Difference 1;

Nofes by Mn. G. A, McGni, Surteyor, %ud Grade, attached to No. 4 Topographical Party, for
JSield season 1872-73.

A desription of these aborigines was given in my last report in season 1870-71. T had
then no opportunities of collecting any information regarding
their religion or private manners. As well as I could ascer-
\ tain, they have no idea of a Supreme Being, nor of a life
ereaftﬁr, they compare themselves to the animals, and pride themselves in the name of “ ban-
330“5, ormen of the woods. They fear demons and imagine that the woods are full of
em, and to propitiate them, whom they imagine to have disturbed by hewing timber and

tearine ; ) . . . .
ol i:'grz,l::l:gzl set up long slabs of stones on which offerings of a few grains of rice

Religions end other ceremonies
among the Baigas,

m“']];l:e:ilrll;arer\.agefcererpony 18 very simple, The bride, as arule, is always selected from
Tt g ngnd, a dew gifts, such as grain, honey, &c., are carried to the house of the parents
ocine £ 'i} ay 18 named, when a few friends gather together. A loud tom-toming
< ovet the ’mga world that some o_f their brotherhood is to be married. By evening all
e iy oe young husb:}nd leads his blushing, or I might more truly say, sorrowing

) 0 80es erying to his hut in some sequestered spot close to his fields. If the young

BA0'S parents are ip good circumsta; .
2owha liquor, of which they all partlzlti(e:.’ ey ead o thecosr Gond Vil ond gt rome

Ofllthe strange sights I saw during this season, was the Gond dance performed at
A Gond dance, the ]:(lll“a%e of Saria on the occasion of the first setting up of a
dandar. weekly bazar. The performers came in pairs, preceded b
i the mmh“; }};e :‘tandm:ds most fancifully decorated with peacock’s tails and orownegl,
nd the dane 5o ste lt:mest.xc cock, On the planting of the standard, a conchshell is sounded
Performance mr'“cht, up to the beating of brass “ thalies,” and blowing on shells, The
almogt t4 every one ég well be compared tq a war-dance of the American Indians, familiar
Ten sre mon, fnucifullmtf] M“y’.‘e Reid’s descriptions. The resemblance to it is striking, a8 the
10 a0 peaenck thy I'(IEEBP-d In strips of cloth of all colours, and plumed with feathers of the
om head, t’ €y also carry shields and swords in their bands. One of the dancers was
0 loot with feaves and creepers, and hooted and bounced about much to
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our amusement, A ‘bukshish” quite delighted the poor fellows, which :
in the purchase of mohwa liquor, the effects of which set them éﬁ' in rio‘msgssdc";ﬁf.nl“‘t“ ouh
the dance was kept up till late in the evening. b st d

The morning march had to be put off, started in the afternoon and crossed over ;
N Nerbudda Valley. This valley is a most striki to the
erbudda Valley. cal feature in the countr it for oo eogtiph
) . > Y, as it forms a most magnif
plateau, its average height from the source of the river to some 20 miles is about 2b300 fe "
above sea level, and it enjoys a most beautiful temperature, perfectly free from hot winds eet
A strange peculiarity in it is, that it is quite devoid of trees, this is owing to the le
hoar frost that falls here during the months of January and February. It is, in fact, ap mavy
sive prairie and makes o rich pasture ground for cattle. The uniform width of the valiee,q.
from 6 to 8 miles, and on either side are pretty ranges of hills thickly wooded. Tﬁe:s
are numerous small Gond hamlets spotting it, together with flat fort-like mounds anel
of a morning, just as the sun is rising, a most beautiful panorama is presented to the tr::ve.ller
as he descends into it from over the hills already referred to by me. Here and there the
Nerbudda—* mai” or mother, as the natives call this sacred stream, is seen sparkling out, jis
waters lit up by the rising sun. Gond hamlets can be distinguished by the curlir?g Sr;loke
rising like incense in the early morning. Nature too is alive, the musical lowing of the cattle
the sweet song of the lark, the clear metallic ring of the partridge and the sharp shriek of thé
pea fowl, all make themselves heard, but the sun’s rays, soon make themselves felt, as there are
no trees whose cool shade one might go and partake of: so that by 10 o’clock all become stj]
and the wide extensive plain bright with the rich golden beams of the sun reflected on the
variegated coloured pass becomes quite still, and remains so till the declining course of the sup
in the west makes life once more spring up. Antelope are met with in numbers, but they are
difficult to get at, as the sportman has no cover, and must only trust to his steady band and
trusty rifle.

While surveying section latitude 2°_Y longitude #° I¥, a very strange deflection of the

magnetic needle toolt place; these variations were carefully
measured by me and were found to be irregular. At times
the needle would be attracted to the right, and at others to the left, and very often these attrac.
tions differed at short distances of half a mile and a mile. At a place called Suriadand on the
banks of the Johilla River, the needle was drawn 65 degrees to the right of true north, and at
Dongrigar to the east of this place, the needle was attracted 15 degrees left of true north.
There was no visible cause for this, certainly it could not have been put down to local attraction
caused by iron ore, for, although the ore does exist, it is not so plentiful as in other places, when
the needle remained almost unaffected by it. The greatest attraction 1 observed was found to
exist where the ground was most broken up, and this was close to the Johilla River. The baks
of the river are precipitous, at times, several hundred feet high, and its confluents before they can
empty themselves into it take some extraordinary bends so uulike anything I have ever st
that I feel myself quite unable to describe the chaotio appearance of the ground. It wasm
these particular parts that the most attraction was met with,

Deflection of the magnetic needle.

It was in such another place as the one above referred to, that I had a fine opportunity of

The “kaia” or wild seeing the wild dog called by the natives “kaia or bun-

¢ ThaiaTor wild dogs. kuthra.” This animal is about the size of a sefter, but bears
resemblance more to a wolf than a domestic dog from close, although from far, one is apt to
take them for dogs. Tt has a beautiful glossy coat of a rich burnt umber colour, with a rather
long tail. They go about in large packs and hunt down sambar and spotted deer. These that
I had the opportunity of seeing, had just brought down a sambar, and although the aniral
was still alive, they had torn its stomach open and were devouring it. The sight of me and my
coolies [rightened them all away, when we went up and put the poor animal out of pain;my
men bore away the carcass to camp and had a fine feed on it. The patives say that they have
never been known to molest man, and that the appearance of a single man is sufficient to put

to flight a whole pack of ¢ Kaias,” and that, occasionally, tigers even are attacked and killed by
them.

In the south-west portion of section latitude 22° 47’ longitude 81° 4 and about 1+
Al miles east of the well known village of. Ramghar, one seesd
egend. fine elevated range of plateau shaped hills, and distinguish-
able from all the others round-about is one well known as Athariadadar. A strange legrend i
given in connection with it, and like all legends, whether European or Indian, it dates bn,Ck tﬁ
the good old times, beyond the memory of man. Many, many years ago, I really can t te
you how many, there werc ** Bhooths,” giants, living iu all these parts, and among then was oné
Atharia; he had, however, earned for himself so bad a name, that the other dhootks to support
their own respectability banished him from their society. Atharia driven from his home ab
country, came and settled down ou this mountain. A large cave is pointed out where Atharia
is said to have lived, and on the south face of the hill in a narrow valley there is a natural lﬂkct
formed by a ledge of rocks damming up the conrse of a stream. The natives declare tha
Atharia built this dam, and that he used to cultivate the slopes of the hills on either side.
large grove of mangoe trees is all that remains of Atharia’s garden.
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nrralive Report of Caprav R, V. RIDDELL, R. E., ¢n charge of No. 5 Topogra-
{1}

Eetracl from the N phical Survey, Bhopal and Malwa.
i isti 3 ior territory
was in the northern half consisting mostly of _Gwahor : ,
The country plane tabled chiefly well cultivated open country, section 20 being the
§ Scindhia's territorg. exception ; the southern four sections were mostly Bhopil
Call:]::rl)v‘;hﬂe"""'e“' territory, and the greater proportion of this was hilly and
) : ’s outturn—
gith jungle; of the season . '
el 70 56 square miles were in Bhopil territory, of which 4‘98'8 were cultivated.
”9;‘360 “ ditto Gwalior ditto 5279 ditto.
my it Tonk ditto 24 ditto.
e dito Kurwai ditto 120 ditto.
W0 dito British ditto 20 ditto.
4160 square miles were overlaps into work of No. 1 party, 8:0 ditto.

390  ditto  were disputed territory.

ortion of 46 per cent. of the whole as cultivated ground; this
last season which was 60 per cent. The chief difference was
the rich heavily cultivated tract in the valley of the Nerbudda

tich shows & general prop
,‘Jvrolpor!ian is less than that of
{zund in the Bhopél territory,
being this year out of the work.

rn of 221487 square miles on the standard scale of one _mile = one inch

is lessTlt]}em?t::u‘:\lll,t%lut then, it mustqbe remembered, that the survey of the city and environs

of Bhopél on the scale of 12 inches = one mile occupied as much time as the survey of 545

uare miles on the standard scale ; were this area added to that completed, the outturn would
Jave been 2,760 square miles, which I should have considered a full season’s outturn.

The area of the city of Bhopél surveyed on the scale .of 12 inches = one mile was 18'5
yquare miles.  Some parts of the city and suburbs are most iutricate, and the detail was worked
up very closely.

The Vyndhia range crosses this season’s work, at about the parallel of 23° 15' north latitude,

but there is no well defined crest to mark the chief watershed.

_This watershed, on the east side of this year’s work, lies over
the bill (height 1,952) immediately south of the village of
Kbandera, sheet 14, thence over the hill, north-west of Chilwa, but between these two
hills there isa pass some 400 or 500 feet lower than their crests. Thence for about two
miles the watershed runs in a southerly direction until it reaches the ridge south of Surei
H 8§, then along through sheet 16 past the villages of Banni, Manpur, and Chandpur
iva valley 400 and 500 feet below the crests of the surrounding hills; from Chandpur the
waterched passes over the crest of a hill 1,963 feet in height, and down its south-western
slope to the village of Barbatpur near Chiklod. Thence across the hills south-east of Kaliakeri,
aud out of this year's work, but it runs, I think, not far south of the parallel of 23° north
Ltitude for the next 15 miles,

Description of country surveyed.
Hill

The run of the ridges or spurs forming the msin range is very irregular, and the ridges
themselves in many places have almost the appearance of separate groups of hille very slightly
wmected together. This is more especially moticed in sheet 14, then in sheet 12, except-
lﬂbgoln lf;he south-west portion where there are a few groups of hills rising up to 300 feet
:0 V:ht ¢ surounding country ; there are little more than one or two isolated hills. In sheet
cor’em; cfi&tel:'_lh half is devoid of any mass of hills, but the western half is almost entirely
e hill‘s“ri ills formmg no regular ranges or ridges, nor of any similarity in shape or size;
aty whis:huP tola.helght of about 8350 feet above the average level of the surrounding
: Behr’"'unale is lj)u tivated to a small degree, but is chiefly covered with thick ¢ Khair” and
e 0Jr 2} H l‘lvall'dg the north these 1sol'atqd hills are nearer to each other, and about the
Dperance, dorth latitude they lose their isolated character and assume a more massive
eylzlui};::t a}l‘t lEthe eastern portion) the ridges present a much more uniform character,
i€ et b ave a gentle rise to the_ west of about 1 in 10 to 15, and'present to
Restern porion th“’Pt_ slope sometimes terminating in a precipice at the summit. In the
te direction of theﬂ’-.:]s 8 great deal of this formation in the hills, but it is not so marked,
et prominent h{:nr ldges is less regular, and the westerly slopes much less inclined. The

it the prigg; lals in this sheet are that immediately north of the village of Ander on
W the top of wh'ph station Ander Great Are Meridional Series is situated; Raisen Hill,
; ich 18 the fort of the same name; Bangama Hill, a peak south of the village

o Sur, ; h
Narwa, aYln t“g:;:h the station of Surei is situated, and the hill south of Khandera near
0o 509 feet ab nee to bet}veen 1,950 and 2,000 feet above the sea level, and from
Wpear, th”hlracteo'vsi' the plams._ In gheet 16, the wildest and most irregular formations
o the Intes) alo esnf ic of each individual hill is chiefly that of a triangular pyramid, two
% gre m“@dpis of which are steep and precipitous, the third a gentle incline, but the way

the Precipitous gl m(;st irregular; in the northern portion of the eastern half of the sheet,
Creats of the mmpea ace the north, and in the southern portion they face the south. The
Or more prominent, points rise to about 2,000 feet above the sea, and from
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two masses or ranges of about 10 miles in length the gentle slo i

and between which the Banna and its tributmgr feeder% take thgiis r?sfe.Wh'i‘chlL f;l;?steﬂch other,
peaks are Khamaria H. 8., 4 wiles north of Chandpura, which rises to g hei ],tp et
680 feet above the plain in which Chandpura is situated ; the pealt west of Km-;: h i tho
rises to a height of 700 feet above the Banna. Katao H. S., north of the villug Mfe whigy
which rises to ahexght. of 2,027 feet, this is the most prominent hill jn the sl;;t.o. Kasi
H. 8., 2,008 feet ; and in the south-east corner of the sheet, the ridee immediatel '.;hHardal
Jamner on which Dantko H. 8. is situated, rises to 2,021 feet, ° ¥ northof thy

The principal river met with in this season’s work was the Betwa, which sprin

miles west of the south-west corner of standard sl:eetgs 12 e
winds northwards through all the four standard sheets, o
the exception of the south-eastern portion of sheet 16, the whole country surveyed in déta‘Tt'h
droined iuto the Betwa. The first feeder of any consequence is the Kaliasof which g oy
amongst the hills south of Bhop4l, and winding in & south-easterly direction towards the soutllxj-rmgi
joins the Betwa about 10 or 12 miles from its source, about half a mile above Bho?asn
or Bhojnagar, and 2 miles below the junction of the Betwa and the Gogra: neither str{:l;m
is here more than 30 or 40 yards in width, The Kaliasot was said by the inhabitantsto s rinl:
from the Bhopil Lake. I could not believe this, as the drainage from the lake lay in an opll))osife
direction to that taken by the Kaliasot, but after tracing up this stream I found that the
was a connection between the west end of the lnke and the Kaliasot, but on enquiry at Bhoy]
I was informed that this had been made artificially ; it is an excellent escape for the waters of tphe
lake, directly they rise beyond a certain point during the rains; during the dry months or from
March to June, I should think that a considerable portion of the channel connecting the lake
with the Kaliasot must be dry.

Rivers.

The next feeder of any note which joins the Betwa is the Hatali or Bes, which meets
the Betwa about a mile and a half north of Bhelsa in sheet 12, and springs from sheets
15 and 17, which will come into the work of the following season, and winds over a course of
about 33 miles in this year’s work. Then the Neon which takes its rise near the Rajghati Pas
in sheet 5, in which sheet about 12 miles of this stream were laid down, and about the same length
appears in sheet 12 where the junction with the Betwa ig effected west of the village of Sumer.
For some miles before it joins the Betwa, the Neonis a river of 120 yards in width, more
or less, running between banks from 30 to 40 feet sbove the water very little broken by ravines.

The next tributary of any size is the Baha, which enters sheet 12 near the north-west
corner, and winds along, sometimes in that sheet, sometimes in sheet 10, until it eventually fali
into the Betwa just below the Satalara ford, between the villages of Kanari and Noogain,

The Baba where it meets the Betwa and for some miles higher up,is a stream sbout
160 yards in width. When it enters sheet 12, it is not more than 30 or 40 yards in width, Tn
the western portion of sheet 12, its banks are broken up by ravines, amongst these the shub
jungle is in places heavy, and mixed with it, but farmore conspicuous, are quantities of date
trees; the date trees are characteristic of almost every stream in the open tracts of this partofthe
country ; from any slight eminence the water-courses can be marked out by the date trees. Then
the Sagar enters the west side of shect 10, near a small village called Kalna and rn
from there in a general dircction, a little south of easterly, until it fallsintothe Betws, about a
mile above the Barighat ford west of Ganj Basoda. The Sagar when it mectsthe Betwa
is a stream of about 120 yards in width, The Sagar for the greater part of its course rus
through broken ground, the banks are chiefly steep, the bed of the river rocky, and the adjoining
ground is mostly covered with grass and Khair jungle.

There are other streams which have nares, feeders to the above, but they are insiguificant
water-courses not known beyond their own immediate courses. The Betwa itself, nlthough
only about 210 yards in width, where it leaves this season’s work, is in many places nearer its
source nearly double that width.

Very nearly the whole of the eastern half of sheet No. 16 is drained into the Nerbudds
by the Jamner and the Banne which rise within a quarter of a mile from each other neat
the village of Bandarchua, but before they mect, they run in comrses nearly 10 miles apart;
the Banne goes over a course of 24 miles in eheet 16, making its course altogether 57
miles in length.

The country triangulated during the past season embraced an area of 22641 3‘1“‘1“%

Bhopdl and Rajgurh 1Inli{es, of ‘l\lrhich 65&'8 were done by &ny;e&l{'llg g;f;:: :ni?;

. o ; at the south-western corner, an 20 i

Country triangulated. partly in degree sheet IIT and I‘mrt]y in the_north—enstelfﬂ

quarter of degrec sheet IV, were done by Captain Wilmer. The ground triangulated by
myself presented scarcely any diffictlties except at the junction line between degree sheets v

and V, or near the parallel of 23° north latitude, where the southern edge of the high tt} o

land, on which the cities of Bhopél and Sehore are situated, is approached. The slope :T

the edge northwards is very slight, and the ground being in that part cO.Ve"ed. with tb(l)C'e

foreat jungle, and being moreover eingularly wanting in peaks or emall hills_rising & '
the general run of the crest of the watershed forming the Vyndhia Range; a sufficient ot
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¢ of observation will not be found without a great deal of trouble

‘ance. It was for this reason that I was obliged to give up (for the
ful reontB iden of connecting the Khanpisura and Great Arc Meridional Series by
" it necessary to carry on the triangulation from

pent b 007 100 BV T may find
a hain of PrmClPﬂl tiangles with pgrhnps a junction here and there. The whole of the

independently, . . .
porth and'souﬂl n tes from the Great Arc Meridional Series. The triangu-
angulaion of EBTe% shect ITToment eported by Chaptain Wilmer to be

0B, ot IV was carried on over ground repo:

hiop Yt degreet:liﬁsﬁg but troublesome for triangulation; in an area of about 1,200 square
&']y ffﬂegn;zre but seven or eight hills, the general character of the ground being a
piles

spurs running from south to morth, These spurs are almost all of

, bg?;dtli:“s,am% latitude, %o that, it was generally impossible to obtain a platform
lick could be seen from the next spur, but one to the east or west, and if the

ma ‘l:ad been built on each successive spur, the triangles would have been so small that
datins ways would have ensued. Then, too, the whole of this kind of ground is

in oth
l;:z}-):; \lvl}tl?thiegrh crops, until about the middle of December, and the trees, &c., around the
villages enbance the difficulties for triangulation.

onnected station

quceession 0
the same heigh

Hoorandun on the Forls of Raisen, Bhopdl, and Blelsa, by Mr. F. Hauen, Adssistant
Surveyor.

The fort of Raisen is situated on the most prominent hill within an area of 200 square

miles. Its summit stands about 500 feet above the sur-

Raisen Fort. rounding plain, and is about ths of a mile in length from

south-west to north-east, and jrd of a mile from north-west

to south-east at its greatest width, with a precipitous ledge more or less all round the

b, anda wall varying from 20 to 30 feet in height, built above the perpendicular sides

of thehill. The highest wall is at the western end of the fort (which there stands con-

siderably lower than the north-east end), and at which end the slopes of the hill are less
sleep, and access more easy than at the northern side.

There are only two roads up the hill, one by the south face of the hill, and the other
by the north, with three gate-ways on each road. The lowest gate-ways are about half way
up the hill ; they are connected with the precipitous sides of the rock by walls, so that the
lower gates or wall being foreed, would only be the first step towards gaining an entrance
lo thefort, The gate-ways on both roads are about 50 yards apart; they rise ahout 15 feet
above the wall which is built, connecting the precipice with the lowest gate-way. Between
the lower ;md upper gate-ways, the roads therefore pass through enclosures. Each gate-way
hmmasswg wqoden door with iron spikes, and now hasa guard of three men. The way
up on both sides is very steep, but broad and practicable for horses. There are 14 guns on
”‘"3 walls, but all I a very rusty and unserviceable state. I have been told that as many
35 10,000 men occupied the hill under Aurungzebe (by whom the ramparts and buildings on
the bill were built) for twelve years,

north?rb the southern end of the fort, from the southern gate-way to nearly abreast of the
enme]" E;J"W&Wﬂy, there is g second wall about 15 feet in height, but this wall does not
i YC[P off the northern end of the fort from the southern, for there isa disconnected
portion of about 150 yards near the northern gate.

o thg]::;e::e :a‘;c{‘ tgmks on the hill with very good water, which never dry up. The water

ld s éﬁk o as a wu!e-spread repute, apd I bave Dbeen told that the Nawabs of Bhopfl

s, T by ourun}nl\grs simply fo.r the. carriage of this water to Bhopél, a distance of 24

sl beyond t,he s Whlch the fort is built, extends in a south-westerly direction for about

ay of nomas - outh-west, corner of the fort. 'This portion of the hill is comparatively
i guns could be brought up to the summit of the ridge without much difficulty.

This hi .
and from ll;;“hg;{;,f l:ﬂssnt; a very picturesque appearance, especially from the northern side,
e much dGCrea;ed b plomtlol_l 18 capable of offering a stout defence. This would, however,
lage of Biloyr o ytht he existence of a ridge, to which access is tolerably casy from the
which the Raigen Fort ; ebﬂ?l‘th-west: side. This ridge is parallel to the run of the hill on
trest s it is alouy, 200 11‘5 t;lllt: and is not further than 1,400 or 1,500 yards from it, crest to
would depend op the eel lower than the summit of the fort. Its value, as an availing point,
comparative value of the arms of the attacking and defending forces.

BuoriL Font.

The fort of B
o hopil ; :
of 300 yarls from Orrl)g}-t]ls about 320 yards in length from cast to west, with a mean width
‘lv(nll, ‘having one pate b to south, It is divided into two portions separated hy a thick
s, ang the Jar, -way through it, the upper or western end being known as ‘“Bala
e ger and eastern portion as Fattehgarh.” °
Qntmncc .
the Westerp g % the fort iy from the eastern wall of the ‘“Fattehgarh’’ portion, adjoining

ide of 4 i sthi -
the city within the city wall. There is another exit [rom the fort near
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the south-east corner facing the lake, probably made to allow the i

lake without being obliged to go through th’; city. Nine of the bfsi;;fsono,tot et at the
guns mounted on them ; those on the northern face admit of the heaviest batter “l'l’i‘ets bave
walls are about 80 feet high, and are continued round s large portion of the Jclnt he e
city wall there are seven turret gates; the fort overlooks the city, and in oldeny*:. In thiy
have been an useful stronghold ; and the city (within the walls) might have been he
strong resistance to an invader ; but considering the near neighbourhood of hills on t@hﬂpablle o
of the city, and that all these hills are easy of access, the place can be looked oree side
posing in appearance from a picturesque point of view only. D ag ip.

The survey of this city and fort, with a considerable extent of the surroundine count
having been made by this party on the scale of 12 inches to the mile, and as all the builc'l]' o
of any note are specified on the plan, and also a very good idea of comparative levelsm
be obtained from an inspection of the plan, I do not think that any further deseri tioumf
this place is necessary here. plion o

BuELsa Fort.

At Bhelsa there is a fort, or what the natives call one, at the western side of e
town, but joined to it. This fort is more strictly speaking merely a walled city of abou
14 mile in circumference, the walls being 25 to 80 feet in height., Inside the walls the‘
Bhelsa Tehsil and Thana buildings are located, with the troops belonging to the estab.
lishment. The only hill close to Bhelsa is that of Lohangi, to which there is bu o
ascent from the southern side; this ascent is up a succession of steps, and Ppasses through s
tolerably massive gate-way at the crest of the hill. The Lobangi Hill touches the eastern
end of the town, and overlooks the town and so-called fort completely ; its summit being
about 150 feet above them ; there are hills 2 miles away from the western edge of the fot
between the Betwa aund the Bes, !

Eatract from the Narrative Report of CAPTAIN G. STRAHAN, R. B., i1 charge of No. T Topogn.
phical Survey, Rajpootana,

Within the season’s work falls the well known lake at Kankraoli on the eastern fack
of the Arabulla Range, celebrated for the immense size and
numbers of its fish, This lake is about 34 miles long, and
1} broad, and is artificially formed by a marble bund on the southern side. This bundis
nearly 200 yards long and about 70 thick, and exquisitely decorated with marble arches
and temples. Itis, I Lelieve, a comparatively modern work, but I was unable to obtain any
authentic history of it. i

Rajpootana, Udeypur, and Jodhpur.

These hills are almost uninhabited, and great difficulty was found in obtaining supplies
Arabulla Range or suitable encamping ground. An important pass (or Nal
ge: in the language of the district) passes through here, clled
the Ganerao Nal, but so frequent are the dacoities committed in it, that twice a weekthe
Jodhpur and Udeypur authorities send a strong guard to escort traders and travellers through
it, and at all other times it is practically closed. The Bheels infesting this pass appear to have
no fire-arms, but attack travellers simply with stones in the narrowest places on the road, and
generally succeed in plundering them, Mr. Tapsell reports, that wild custard apples flourish
here in considerable abundance. The chief trees are the Salar and Katila. Wild animols
do not seem to abound, a few bears are met with, deer of different sorts, and wild dogs ; tigers
are very rare.

REPORT OF THE SURVEY OF THE EASTERN FRONTIER OF BENGAL
BETWEEN CHITTAGONG AND CACHAR, EMBRACING PORTIONS OF
HILL TIPPERAH, AND THE LUSHAI AND NORTH CHITTAGONG HILLS,
SEASON 1872-73.

From Covoner H. L. THUILLIER, c. . 1., Surveyor General of India, fo the Secretary bo the
Government of India, Department of Agricullure, Revenue and Commerce,—No. 4084,
dated 15th July 1873,

With reference to the orders of the Government of India, cogveyed tl% me 1;0;128
correspondence received under cover of your ofiice encor:

Yot 8 e o recing.the comploin of %
exploration and survey of the eastern frontier of DBeongs!

between Chittagong and Cachar, and embracing portions of Hill Tipperah and the Lusl;ﬂ‘
and North Chittagong Hills, I have the honor to submit, l;"

CaNtc:inlg?l’d ‘{:t"“ 17th Moy 1873, by the information of the Government India, copies of the
No. 864, dated 37th June 1873, by T€POTLS, as per margin, by Captain W. F. Badgley, Ofﬁc":i“?g
G. H. Cooke, Esq. Deputy Superintendent, Topographical Survey, emﬁloye ke
the Tipperah and Lushai Hills, and by Gordon H. Cooke,

'lli‘lsquire, Assistant Superintendent, Revenue Survey, employed in the North Chittagong Hil
racts.
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i . A. Chennell, Assistant Surveyor, after some de-
aSSlSt:,(-iraEZerI:\ll;nts for an expedition of such a peculiar character,
¥ on the 19th of December, vlvir‘h the olbjecé g)f

interi he Rajah of Tipperali’s territory, left unexzplored by
ing dow & muc.l; °fut,‘,}§eeinttilewf££ tMr. d]'Donell, :?spcould be effected, together with the
the old suVe) pafl t,};]e Chittagong Hill District, down as far as Dem4giri southwards, and
yorth-east corner 0 between Hill Tipperah to the west, Peak Z to the east, a well known
ibe Lushai countzy d determined, and the completed surveys of the pre-

o Wil previously fixed an Ty
and consPlcuoushl"]nloft:lfvals:iwszutl:fwith the special view of a correct _deﬁmtlon and dqmar-
vious ﬁt‘n&tg tl-[?ll Tipperah and the Lushai country, by the exploration of the Jampui and
g:cohl:k ranges of low hills. . ] ] . tedov’
3. By the programme sketched out and sufficiently detailed in Captain Badgley's

i i tion was carried across the abovenamed ranges of hills down to
v th?nttr;ﬂ%l:}at\:roel:lty miles north of Demégiri on the Kurnafulee River in the
S".the‘ an Poﬂi]]s previously well determined, and from thence the return Toute was made
CholstsmfﬁegLushai Hills to Peak Z, Jaloacharra, and the Chaturchura Hill in south
o

(achar.

4, In this manner,

jain Badgley, v

2 ino the necessar; 4
m;]r:rt; ﬁliltln&“li{};;gerah from the Sylbet side
en

9. Cap

and under the instructions given for the conduct of the operations
(moded on the experience of the former seasons in similar ground, an area of about 2,432
square wiles of triangulation, and 3,587 square miles of reconnaissance with the plane table,
}s been accomplished on a scale of 4 miles to the inch, exclusive of necessary overlap survey
o the work of the previous season, amounting to about 500 square miles.

5. This area, explored and mapped, fills a large blank extending from the Atermura
Range in Hill Tipperah (longitude 91° 48) to the Chal Fil Range (longitude 93°),5mc_1‘ from
Sirthe, & depdt station in latitude 23° 12" to the Chaturchura Hill, latitude 24° 15 It
contains the head waters of the Dolai, Menu, Deo, Lungai, Pakwa, Gutar and Sonai
sireams, which flow northwards into the district of Sylhet and Cachar, the Gumti stream
which flowing westwards passes into the plains near the station of Comillah, and of several
feeders of the Kurnafulee River draining southwards into the Chittagong district.

6. By the combined operations of the north and south column parties of the past
season, and the work now executed by Captain Badgley, we have the means of checking
ceriain places which were doubtful on the maps previously published, The position of
Bepari Bazar, on the Dellesar River, west of, and just below the well known Peak Z.
which bas for & long time been the cause of considerable doubt and embarrassment in recon-
cling cooflicling authorities, has now been well determined, and is sufficiently proved that
Le value assigned to it by Major Macdonald, marked on the map  approximate,” is consi-
derably out of its proper place, because he did mot visit it from his southern exploration, and
merely fired it by approsimation derived from information, whereas Captain Badgley having
visited the spot and sufficiently proved his route by careful enmparisons and observations,
which are wanting in Major Macdonald’s results, I have no further doubt whatever of the
value now assigned to it on the present compilation map.

7. The elevations of the principal ranges crossed by Captain Badgley will be furnished
0‘1;]}115 final map, and after the completion of the computations for his season’s triangulation,
which must take time to work out. The present report is merely preliminary.

8. Captain Badgley was well supported throughout by Mr. Chennell, Assistant Surveyor,

#ho performed the share of worl allotted to hi i i al i
gt 2] and sugposs allotted to him, both triangulation and topography, with

norlhgb hﬂi{r.qGor(ﬁp Cooke's party started from Demégiri on the Kurnafulee River in the
o Saicha?bﬁng ills on thg 8rd December, and worked southwards along the Oheepoom
alleagt of tal:lges_ to the hill of Keokradong on the Arracan frontier, about ten miles
by :r . o flOFltler guard station of Polytai. He was quite unassisted, as the native
o] r)i,sk re‘;zi%:gilt:d xl'th fbxm was found unfit for the arduous nature of the duties and
having to be 1o behindnat"]seuzg,g;ei_l, and he was able to accomplish little or nothing,

ad }(?l:msThe area triangulated and mapped by Mr. Cooke covers about 1,500 square miles,
s wilh lhea lg(;)od connection with both Captain Badgley's work of the present season, as well
5ith the surov Sll;l'vey of the north Chittagoug Hill District by the late Mr. O’Donell, and

ong and Tehy Y Major Macdonald of the previous season. It is drained by the Tui-
g and Oheeega Khal streamn. The former (Tui-Chong) flowing between the Kansa.
below the hillpm?l}- Ranges, the head waters or source being in_latitude 22° immediately

a) fowing bot, Keokradong (north), where the ranges unite; and the latter (Thega
o0ng-tong ) etween the thepoom_and Saichal Ranges, having its source near the Wey-
Raﬂge. station, at which point the Oheepoom Range commects with the Saichal

1, 1 .
fo\'ersabo}lltl%%(g;b"‘)ed area mapped by Captain Badgley, Mr. Chennell, and Mr. Cooke
and (rom the 4, tl square miles, and the secondary triangulation carried on from the north
st tl yy il | In previous seasons has been satisfactorily connected, so as to give a good
; ole of the topography laid down. The whole of this country was a perfect

Tre g : N
®gmita hitherto ; fully three-fourths of the area visited by Captain Badgley and
M
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Mr. Chencell in Hill Tipperah, and on the western border of the Lushai Hills :
uninhabited, and the same may be said of all the ground visited by lﬁlrlcgﬂles.' 19 altogethe

12. Very interesting and full descriptions of the country and its elj .
notes on the most suitable positions for frontier posts, are given in Ca;,:g:’ g)agcf t]her, Vi
Mr. Cooke's reports, to which attention is invited. 8€Y'S nd

13. Both the survey parties have had to penetrate through very dense juno|
to cut their way step by step, and on several og:asions suffereg seve‘rely R%}]:nﬁ?l;: ﬂdforfteu
and water when they failed to reach the depbts of food placed at certain points ato oo
derable expense and with great difficulty by the civil authorities ; and it is due sole] tCODSl.
energy and fertility of resource displayed by Captain Badgley in his more difficult tyasko the
by Mr. Cooke in bis comparatively easier sphere, that the season’s operations on the frq, and
have terminated so successfully and happily. From Captain Badgley’s report it s nliey
that Sukpilal’'s guides did all in their power to mislead the party when they could an}-‘:}peﬁm
Chief, although passive, was not deemed very friendly at any time. ’ e

14. The Commissioners of the Dacca and Chittagong Divisions rendered all possiy
aid to the respective surveys, and this department is much indebted to those ofﬁcerspf(;r the
prompt measures adopted to provide for the wants of the survey establishments and for thz
courtesy and promptitude with which information relating to the progress of Captain
Badgley and Mr. Cooke, when they were beyond the reach of postal communbication, w
rendered to this office. *

15. Captain Badgley was accompanied by Mr. Power, the Political Agent, Hill Tipperah
and I am mauch indebted to this officer for the valuable assistance he rendered, and whie
Captain Badgley fully acknowledges. Mr. Cooke also received ready and cordial aid fron
Captain Lewin, Deputy Commissioner of the Chittagong Hill Tracts, from Mr. A. V. Knyveyt
Superintendent of Police, Rungamuttea, and from Lieutenant Gordon, Assistant Comuis.
sioner, Sungoo Sub-division, and for which my best thanks are tendered.

16. But the main success of the whole expedition must be attributed to the admirable
measures taken by the Government of Bengal and to the energetic action insisted on by His
Honor the Lieutepant-Governor, and so ably carried out in every emergency which arose
during the conduct of these survey operations on the Eastern Frontier, and I have gratefully
to express my sense of the very efficient and thorough manner in which I have been sup-
ported in securing aid and co-operation from local officials for these survey parties under
very exceptional circumstances by the Bengal Gouvernment. The personal interest evinced
by His Honor the Lieutenant-Governor in the success of the survey operations was most
cheering to all concerned, and 1 trust the results obtained will be found fully satisfactory
both to the Government of India and the Government of Bengal.

17. During the past two seasons, 1871-72 and 1872-73, the whole Eastern Frontier
extending from Cachar on the north, or from latitude 25° to the frontier of British Burmsb
in latitude 22°, n direct distance of 206 miles, and representing a total area of 11,587 squure
miles, of the mrost difficult and inhospitable hilly country, has been geographically mapped
on the scale of 4 miles to the inch, based on triangulation depending on the operationsof
the great triangulation of India, These materials will now enable me, I hope, to complts
an entirely new map of the whole froktier, on which my establishment is actively engaged it
present. This compilation will soon be available for the Government to decide on the actual
lice of boundary which it may be pleased to adopt on this frontier between Munnipur and
Arracan,

18. In conclusion, I beg to bring prominently to the notice of Government that thisis
the second year during which Captain Badgley and Mr. G. H. Cooke have rendered excelleat
. v service* on these difficult frontier exploratory surveys,and
Vide No. F_ dated 220d June they have both had to undergo exposure and hardships of
1872 pnm.7::§ lo. no ordinary kind. They have suffered greatly from the
' incessant fatigue and exposure which they have bad to
undergo in traversing such inhospitable and hitherto untrodden ground, their labors well de-
serve therefore recognition on the part of the Government of India; they are both officers
of koown ability, conspicuous for their zeal, energy, and professional attainments, and what
has been achieved will, I am satisfied, uphold the character and prestige of the Survey
Department in whatever operations they undertake, or in whatever description of country
they are employed.

19, The following maps are attached to illustrate this report :— L

(1) Captain Badgley’s “preliminary map of the Tipperah and Lushai Hills.
Scale, 4 miles=1 inch

(2) Mr. Cooke’s preliminary map of a portion of the hill tracts. Scale, +
miles=1 inch.

(3.) Compilation of a portion of the Fastern Frontier of Bengal to _illuslrale‘he.
combined results of the survey operations and esplorations in the Lushat
and Tipperah Hills, South Cachar, North Chittagong Hills, and Mu"ﬂ.'l“{]'
Frontier, during seasons 1871-72 and 1872.73. Scale, 8 miles=! 10ch-
Colored, to show the area accomplished each season.

(4) Ditto ditto uncolored.
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t the reports of these explorations and'successful attai'n-
Ibegto recom:::-:gh?gzl materi:ls of a highly interesting and important frontier
uirely 2¢% BT India, be published in the supplement to the Government

e :
et tish possessions 10

of the Bri
Gt y of the entire voport has been furnished for the information of His Honor
2, A

the Liculenant-Governor of Bengal.
i{

77 REPORT OF THE HILL TIPPERAH, NORTH CHITTAGONG AND LUSHAI HILLS,
VRIS S OGRAPHICAL SURVEY FOR THE FIELD SEASON OF 1872.73.

cLEY, Officiating Deputy Superintendent, 3rd Grade, No, 6, Topographical
W BAPDarIy,—Nﬂai.c 199, dated Skillong, the 17th May 1873.

' to submit a report of the operations of the small party under my
mrgleha;:t::lheec{“f’?oor; No. 6 patty for the survey of parts of the Hill Tipperah, North
charge,

Clittagovg and the Lushai Hills.

By Cal)(ail

Slrength of Party. 2. The party was as follows :—

wolain W. F. Badgley, B. 5. ¢, Deputy Superintendent in charge ; Mr. A. W. Chennell,
Assis?;ftgzrveyor, 1st Grade ; Moung Hay, Sub-Surveyor, 3rd Gra,d%.

; rk proposed to be dome by the party was the survey of as much as they
3. The work prop could ﬁn)i’sh of ptheyunsurveyed interior of Hill Tipperah,
Plan of operations, the north-east corner of Chittagoag to near Demégiri
southwards, and Lushai country between Hill Tipperah to
the west, Peak Z to the east,and the finished surveys of the previous field season to the
north azd south ; and besides, with a view to a correct demarcation of the boundary between
Hill Tipperah and the Lushai country, to furnish a special report on the Jampui and Hachik
Ranges. In consultation with Mr. Abercrombie, the Commissioner of Dacea, a plan of opera-
tions was drawn up, which met with approval both by yourself and His Honor the Lieute-
naut-Governor of Bengal, by which the work was distributed as follows :—Mr. Chennell to fiil
in the gap in Hill Tipperah, clearing stations and plane-tabling southwards, from South
Sylbet to North Chittagong, and then to return triangulating. Captain Badgley to visit the
Jampui and Hachik Ranges, carrying the triangulation across them, to work southwards to
Sirthe, twenty miles north of Demé4giri, and then from thence to cross the Lushai Hills to
Peak Zaud Jaloacharra in South Cachar. In this way it was hoped to sketch in the whole
gap of unsurveyed country above detailed, and also to cover it with a series of trigonometri-
al points for the after-verification of the sketch maps, in doing both of which the party has
b sery successful. Depéts for the storing of provisions for the party were to be formed
on the Deo River at Sardeng, at Sirthe, and at Bepari Bazar.

4 The party left Shillong on the 16th of November, and marching by Sylhet to
Pt benk Koilashur on the frontier of Hill Tipperah, after some
ly brenking ground. little delay, on account of provisions and coolies to carry

Badgly o0 the 19t} of December, them, began work, Mr. Chennell on the 5th, and Captain

5 From the side Batchia to Komanatah of the Great Trigonometrical Survey, eastern
- ' frontier series, the triangulation was to be extended
of trinngulation, ?outh and south-eastwards to meet the triangulation of

hierv ormer surveys in Chittagong, tertiary points bein
lﬁ;‘:]g:gtti‘;sscérideast\vngd as could be from the )],'lachik Range% beyond which t}ll)e secondarg
 thero o not be carried, for which fortunately there was no a.bso]u_te necessity,
several correctly fixed and prominent points in and round this part which

ere quit, :
the ql}lﬁ sufficient for plane-table work, with the addition of those to be observed from
achik stations,

6. .
After finishing the arrangements for the equipment of the several detached parties
Bittions of Meny, into which No. 6 was broken up, that is, to the Naga
ers of the Party, Hills, Garo Hills, and his own detachment to the Lushai
Austen og the 12th N Hills, and after making over the office to Major Godwin
3, and ey ovember, Captain Badgley marched to Sylhet to meet the Commissioner
"85 Waking aeranonr s Koilashur, arriving on the 3rd December. Here Mr. Power
B s00n 49 3 Wﬂgen;]ents for storing a godown in the interior on the Ieo River, and
Bﬂdgley’g ty ons' tt ought there would be sufficient stores at that depdt for Captain
And markeq with M8 arrival, he weot to the Komanatch and Sipir Hills, which he cleared
Hachiy Ranges th“'g“alﬂ. and from the latter through the Deo depbt to the Jampui and
Marked fiyo sta,tio ¢ wholo length of each of which he marched over, and on them cleared and
" During” this time stores were being carried further up to Deo, and no
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to the southern end of the Jampui Range, from which, when sufficient ha
the southern march with Mr. Power, he left for the Chittagong depbt
after a few day’s rest, he crossed to the Hachik Range, and then on to Bepari Bazar ang pr:
Z, and thence vid Jalnacharra to the Chaturchura Ridge, having finished which heﬂn Pea
into Cachar on the 10th April, and arrived at recess quarters at Shillong on the 19;Earchgd
Captain Badgley cleared seven and observed at five stations, and com plered about 807 Ay
miles of triangulation and 2,574 miles of topography. Squate

d been colleoty
at Sirthe. 'i'h;ln?;

, 7. l&lr. Chennﬁll left Koilashar on the 5th December for Komul
delayed about a week engaging coolies and taking in supplies for his trip to ¢ >
range ; he cleared and marked the peaks Batchia, Simpgasia, and Feing Puih-ere%::l;z}il?m’;
the ridge southwards to its termination, and returned to Koilashar on the 28th. He left ;;
following day for the Sakkan Klang Range, selected and cleared two stations, and marchs
westwards to Sardeng, cleared a station there, and en roufe the intermediate points Kohoi:'b
X and South Lonktharai. At Sardeng Mr. Chennell having got fresh supplies starteq fl»
the Dolajeri ridge, on which he put up a mark and returned, observing to South Sylhet o.:
the 1st April, and arrived at recess quarters, Shillong, on the 9th April. Mr. Chenpe
cleared ten and observed at thirteen stations, and completed ahout 2,117 square miles of
triangulation and 1,513 square miles of topography.

poor, where he gy

8. Moung Hay, Sub-Surveyor, a very promising young fellow, accompanied Caplain
Badgley to study surveying practically and to keep the ration accounts, for which purpose
also the Jemadar of the party went with Mr, Chenpell.

9. Mr. Power, the Political Agent at Hill Tipperah, accompanied Captain Badgley
takiog charge of the commissariat for the party and its carriage ; and the depa.rtmentowe;
him much for his active assistance and thorough management, without which the under.
taking could not have been carried through. It was by his exertions that a sufficient number
of the Kuki coolies who were employed to carry provisions for the party through thes
uninhabited or unfriendly tracts were kept to their work, and he had the storing of (he
depbdts on the Deo, which formed the basis of the provisioning arrangements. The depits
on the Deo were supplied from Sylhet and Dacca, and others at Sardeng and Sirthe stored
from Chittagoog, and that at Bepgri Bazar from Cachar ; in these provisions were collected
for the party for the season, an expensive arrangement, necessitated by the desolateness of

the greater part of the country, and because the Lushais in the inhabited part could not be
depended on for supplies,

10. The bhills running in parallel ridges, it was easy to lay down a plan of triangula-
tion, and but little difficulty was found in selecling

Remarks on the country triangulated. peaks on the ridges which answered the plan. Three
points, Komanatah, Sipir, and Jampui, were cleared or

nearly cleared for us by Kukis sent in advance, all other points by the Surveyors, parties
(Captain Badgley and Mr. Chennell having each twelve khalasees and thirty Kbais
coolies) and as many Kukis as happened to be in camp at the time. On the Chittagng
side, poles were put up for us at Kuchet, Koteer, and Gopasuri ; but these did not come
into the triangulation. Mr. Chennell found no points cleared for him in his part of the
work, except those already mentioned, but he met a party who had travelled down the
Lonktharai Ridge, after he himself had cleared what points he wanted, who had at short
intervals along it fastened slips of wood, about ten inches by two, with the word ' mark” on
them, to the tops of the most convenient trees for climbing up. Till January the weather
was favorable for triangulation ; it afterwards became so misty that no heliotropes could be

employed as to make the accurate intersection of the signals,—a matter of difficulty, and very
trying to the eyes of the observer.

11. The party left Shillong on the 16th November
and returned ou the 9th, and 19th April.

12. Tbe cost of the party for the field season from November to April is about
Rs. 14,940 ; this, however, does pot include expenses 00
account of provisions angd their carriage. The country 0
which the work lay being uninhabited, or iohabited by Lushais on whom we could not de-
pend for assistance of any sort, our provisions and those for our military guards had to l:;
carried with us throughout, thereby necessitating the employment of a large number of Kuki
coolies at a great but unavoidable expense. These, with the guards, military and police.

boatmen, overseers, provisions and other incidental expenses, will amount at a guess to about
Rs. 25,000

Duration of the field season.

Cost.

13. The triangulation amounts to 2,432 square milleﬂr
and the topography to about 8,587, exclusive of oversp
which is 500 square miles. )

Total area surveyed.

14, Though two men died of jungle fever, the health of the party was generally g0
during the season, but unfortunately just at the close cho efa

Health of the Party. had begun to show itself in the plains, and I am sorry to sb‘“-‘r
tbat the Kbasias, who appear to be peculiarly liable to this disease, lost six of their pun! ¢
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it hi d sent them unladen from Jalnacharra, carrying
resched thers hlnséd {hl:n against eating certain things and drinking too
s did oot avail, seven were taken, and one only recovered ; most of the
o The Europeans of the party all suffered from disagreeable
leas, like Delhi boils, which broke out after the first rains, which set in about
vlems. thF \I‘jﬁ:(;ll and were probably caused by impurities in the water, the products
hemildle ng:relﬂtio,n washed into the streams by the rain,
o derayté o the computations and mapping of the surveys in the field have been
lg. Assoon @2 fivished, an accurate report of the areas and other points which
Supplementary Reports are approximately entered or omitted in this report will be
1 have thought it better to make this report as fyll as can be, sending it, as you
t of the regular course, which would deta_m it till _October next, as much of it
hich Government would probably wish to decide on at once.

he day they
f;:'e tbné’sage by boat, and had wara
ti

ch; but preett
;‘:es were fatal in three hours.

furished.
desire, 00
relers Lo matters ¥ )
16, The country surveyed is crossed.by pa_ra”el ridges running north and south, wh}ch
' increase in height from west to east, gradually parrowing
Desciption of the Lushui eountry. — ¢ho yylleys between them, till from a broad flat swamp of
o miles wide between Atarmura and Batchia the ends of the spur ranges from cliffs
¢ Dallesar under Durklang, the peak Z ridge. These ranges also increase
in heiaht southwards from the plains of Sylhet, a.n'd north\vard_s from the.Chlttagong District,
ull lh;y reach their highest near the water-sbed line of the rivers, runn:ng,nort,h anod _s’outh,
2 line which west of the Ainkung makes an irregular zigzag between 23°30" and 123°45', not
marked by any east and west cross-line _range, but merely by the level of the valleys, like
ihe level of the ridges, being a little higher than to north and south. The ranges do not
join to make continuous lines from one district to the other, but lose themselves at the
waler-shed, the ends of the northern ranges coming in between the ends of those from the
«uth. The hills are narrow ridges, sometimes so narrow at top as to be only knife-edged
rocks dangerous to walk along, covered with forest, thinner along the edges of the ridges
and spurs, and close and tangled, and often impenetrable in the ravines and the valleys,
which from the hills appear as undulating plains, into which the sides of the ranges dip
abraplly, and puzzlivg net-works of ridges of vety little height, the main lines of which
rwo in lbe same north and south direction as the high hills, and which are joined like
them, where they do join, by low saddles not to be distinguished from these little valleys
between.  These tilas are higher, steeper, and more irregularly disposed near the water-
sheds, becoming low, long vidges as they recede from it, and disappearing—that is, those
to the north—in  the swamps of South Sylhet.

17 The western rivers I will leave to Mr. Chennell to describe. The Deo is navigable
for ten-maund boats all through the year to latitude24c.
The Lungai, a clear stream with a sandy bed and good
curenl, where I crossed it at the same latitude, had an average depth of 18 inches, and
vould therelore hardly be navigable so far. This stream runs directly northwards through
Sylhet to the Kuseara. The other streams to the east of the Hachik Range pass through
Cachar to th% B:}ml.:. The first of these is the Pakwa; this is probably navigable for
If)am;)es to 23° 53 till December.. Some Lusbais sent out to meet me on the Hachik, came
Rya_ km;(tl from Cachar to nearly this latitude. The next, the * Gutar,” where I saw it under
navlgo.b]anfg' bad a rocky hed, and was quite a small stream at that season, but I am told is
" ﬁa f]'kor ecsllghf., miles from its mouth, Both the streams run north, the first between
Da"mrc 'Tl“!‘ ]Amkung. and the other between the Ainkung acd Rulpui, and fall into the
ora bl:s argehstream, which comes from the south in the Howlong country, runs
e G n:lwf"aell: the Rulpui and Darklang Ranges, bends slightly to the west to receive
l Dnviuablc: pl \]v]a, and then passing througl.l South Cachar falls into the Barak. It is
bitso o o muﬁ babove Bepari Buazar (latitude 22° 52') on account of falls and rapids,
. smad lonts of 10 maunds throughout the year. About Bepari Bazar it is
i othor sid,e-a? tl? oW, running through dark pools with high rocks or steep banks
el s l;ollt:r er down, the hills receding further from the river, it gains in
ourse are stee anzlm ESI sandy, and. the banks are more open, but throughout its
which or abo€e wl {Joh els]s than thtrtx feet high, (as is the case with all these rivers) to
idable n o luc f e stream’ rises during the rains, while in the dryer months it is
am lold, nﬂ\'i"ﬂ}};]epg:('::[::ioﬂg l'ts_eatlre course. The So?a_l, Iwhich I h:«we vot seen, is not, I
maps the S%\i?nk, falls}inl;o thl:! lli\(l i at, about latitude 2 55", The Tulenpui, culled in late
“hete the Yiar full o o e alnn,fyle_c above Demagiri, and is navigable probably to
which colloejy) 9 nto ]b’ atitude 23 1-’)'; all these streams are much obstructed by snags,
Impossible | g cause banks and rapids, which make the navigation difficult by day and

Tapids near )I‘\uncll%l,?: The Dallesar, again, is almost spoiled for traffic in the dry mouths by

come 9evel
on the sides of th

Rivers.

18, The following is M.

Chennell’s report of the country he visited, which
e, Chennelr

8 notes, lay  between the Jampui and Atarmura Ranges and
latitudes 23° 25" and 24° 10" :—

“bamlig, inngle, with % is quite uninhabited and densely covered with high forest and
“which it i ﬁ“I;OSSibl entanglements of thorny scrub, canes, creepers, and nettie, through
e to force & passage without much cutting and clearing, e¥cepting along

N

"Thg whole of the are
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“ the regularly used tracks of wild elephants, which are numerous and afford great facijis:
« for moving about the country, which otherwise would be almost impenetrable, el
I have met with many sites of old villages on the higher positions angd s
Village sites “of the ridges indicated by broken pieces of
" “rough slates erect and prostrate, which ]
‘“suppose that the country was once fairly populated; these sites are now ove
“high grass, bamboo, and forest trees, among which a few mango and lemon are s

mmnifs
Pottery apg
eads ope ,

TIrown with

tlu to bE see
“The principal hill ranges beginning from the east are the Jampui, Sakkauklanul
Hill ranges. ¢ Lonk-tharai, and Atarmura, presenting remarkably Slrnighg(-:

“lines north of latitude 23° 40'; while south o
are, generally speaking, more broken and irregular; these ranges, without ex
“tinue from Chittagong in the south, running in a northerly direction, almost aralle]
“into the plains of Sylhet, where they gradually disappear. Numerous peaksp Stail
“out above the general level, the most conspicuous being the Jampui, Sakk:
“ Kohoisib, and Klang-bong-sib; the three former have been selected as stations of obsel:'
“ vation, and command an extensive view of the country. From Kohoisib, the mo*;
“southerly, the plains of Sylhet and peaks far away into Lushai are distinetly visible o ba
“clear day. Klang-bong is said by the Kukis to be the abode of the Great Bong, the e
‘“spirit of the forest, whose displeasure the ancient inhabitants had incurred, and \\7ere turned
“by him into wild animals, thus accounting for their numbers in the forest. The norther
“portions of the valleys between these ranges are for the most part flat, swarpy, and covere]
“with rank vegetation, while to the south they are of a wild and broken character, intemected
“by an infinity of deep-cut ravines and low, intricate, narrow-topped ridges.

“The drainage of the morthern half of the country is effected through the Many ad
“its tributaries, the Deo and Dolai. The Manu takes it
“rise from the Kohoisib peak of the Sakkan-Klang rang,
“and for some distance passes through various narrow gorges with escarpments of naked
“rocl rising often 100 feet and more, and cutting into deep and clear pools swarming will
“fish ; as it descends into the more level country, it becomes a broad sluggish stream,
“with a tortuous course, sandy bed, and low banks, covered with high coarse grass, clustered
“here and there with wild plantaios and dwarf palins, which furnishes a very pleasing sight;
“r its course is north, until it reaches the Sylhet plains, when it changes to north west.

“The Deo has its rise on the Jampui Range, 12 miles south of the Betleing Sib Peak;it
*“continues on a northerly course for nearly 30 miles, makes a detour to the west, cuts
“through the Sakkan-Klang range of hills, and joins the Manu 10 miles north-west of the
“@G. T. station of Kowanatah. The Dolai has its rise on the Dolajeri Ridge, from which itis
“named, runs due north for nearly 50 miles, and joins the Manu near the village of Kudum-
“hata in the plains of Sylhet. These rivers are all navigable up to latitude 24° 0' for small
“boats carrying about ten maunds (2 couple of feet of water being sufficient to float them)
“ and are also utilised by the people of Sylhet during the rains, when they become roarisg
“ torrents for floating down bamboos, thatching grass, and timber for boat-building purpses.
“The country to the south is drained by the Keslong and its affluent, the Miani, which fov
“southwards to Chittagong, and the Gumti, so called after the junction of its bwo maw
“ feeders, the Sima and the Rima, the former taking its rise on the Atarmura, and the Jatter
“on the Lonktharai Range. The Gumti flows in a south-westerly direction for 20 miles, and
“ then swerves round due west, cutting through the Atarmura Range of hills, where it pases
“ over a succession of rapids and falls, the most noteworthy being those at Doomra, thesite ol
““ the ancient capital of Tipperah ; here it becomes a considerable stream with a large volume
“of water, and navigable for boats of a large size.

“The rainfall here must be very great, as during March it rained almost every day,
“ while out of the Lelt of hill and forest in the plains 0Of
 8ylhet, where the average for the district is given at 120
““ inches, there were but a few occasional showers. The climate was very p!ea.sum, through-
“out, a couple of blankets being very acceptable at nights. As a rule, it is much colt?eg
“in the valleys than on the high ridges, owing, I fancy, to the dense foliage, through \Vh]Ch
“the sun seldom penetrates, and heavy fogs which settle down after nightfall, from whic
“the ridges are quite free. I found a marked change on returning to the open plains v
“ April, there being, I should say, a difference of at least 10 degrees in temperature.

« Water, which is to be bhad in abundance in the valleys, is very scarce on the
Water.

f it they
ception, cqp.

Rivera.

Rainfal] and climate.

“ridges. One occasionally meets with a clear spring POZ‘I‘Ig
“out of the side of the hill, but, generally speaking, 18 o0’y
“ to be found in small stagnant pools choked with decayed vegetation. ol
“There are several saline springs in the valleys, round which are spaces %l‘alllllru‘;
Salt spri “down and kept clear of vegetation by wild elep ers
Sulh springs. “bison, and deer, which frequent them in great num
“ 1o drink the water.

“ Of the wild animals, elephants and bison are the most numerous; tigers, bears, S:ltn:\?ﬁl,

ey “and hog-deer are also to be found, and I have me e
Wild enimals. “frequent traces of rhinoceros, but never camé acll(‘osﬂ e

“Of the monkey tribe, therc are the huluk, or black tailless howling wmonkeY,
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Of the lesser animals, a black squirrel with long

key. . 3
ey a0 common brown mon yforty inches from nose to tip of tail, hedgehogs, and

: gring more than
wvelvelty hair, meas -] ize.
/-1‘:113 tu";tles, some of enormous siz X t Lo .
i od and green pigeon,

i ere are the argus and _kalldge pheasant, wood an i .

“Of ggme birds th “and juncéle fowl, in abundance. Three distinct species of
game aud other birds, « the horn-bill are to be‘met with, as also a variety of singing

« birds, and birds of beautiful plumage.

oest measuring 18 feet, were killed and eaten by the

«Four huge pythors, the ‘l'olzcukis. Mosquitoes, ticks, leeches, and a large fly, (_:a,lled
o the das, are the curse of the forest, making it almost

few showers of rain. The coolies from want of proper clothing
¢ only too glad, when the work was completed,

Serpents and inscetes
4
ayptosable after the firs
nﬂ?ﬂ'el-ed considerably fron'x them, and wer:
1o geb out of the country.

except where cultivated by Lushais, is covered with forests of
timber and bamboos, with undergrowth of canes and thorny
Botanical. plants, which tangle into impassable belts in low and swampy
lace, which are the favorite cover of the larger game during the winter, when they desert
ie lills for want of water, to return when the rains have well set in. Of timber trees and
paboos, there are many varieties, of which it is useless attempting to give a list, as
Joubtliss the district officers of Sylhet and Cachar could furnish much better ones.
Nearly all the hills west of the Ainkung and Hachik ranges are below the limit
J bamboos, but there are one or two points above the line, and the tops of all the
raages to the east are so, where my men were often put to shifts to carry their
water for want of bamboo “choongas” the best substitute being a water-proof _sh.eet
tied like a bag. The timber floated down during the rains is mostly used for boat-building,
for which it is excellent. On deserted village sites we found lemons, with abundance of
Jruit of a lnrge size, one which I measured being 5} inches long by 13 round. In the low
ground there isa harmless looking plant with large green leaves, the edges of which give a
hurning nettle-like sting, which lasts for two days, and is felt even on the fourth, if the part
I rubbed. Water makes it worse, and nothing tried alleviated it. There are several roots
for edible purposes to be found in the jungles, and the shoots of a species of cane and a small
plu; the inside of the plantain flowers are good for food ; it was on these that the Kuki
coolies subsisted when they deserted. Mr. Power has written of our difficulties with these
people, whom it was impossible to keep if they would not stay. Money was no inducement,
audhuo al;noll:ub of vigilance could keep men who brought nothing with them but the cloth
on their backs.

%, Although there are elephant tracks along every ridge, both large and small,
still travelling is most difficult, even in the easiest, the
north and south directions, till once the path has been well
dewred and marked, when it becomes a mere matter of muscle and daylight, 1t
fook me three marching days from Jalnacharra to a point between the Chaturchura,
and Hm;h_lk Hills, n distance in straight lines of about fourteen miles ; but having seen the path
apd avmd}ng our blunders in going out, we returned in one day ; this, however, was a most
dificalt bit among the low *tilas” between the two ranges. Six miles, as the crow flies, is
the average Wh.lch can be done on any unexplored line, and in the most favorable places that
fl:?sﬂlorg the ridges. In marching from the southern end of the Jampui to Sirthe, we took
. tl\l:: elto calculatle the length of our Journey, and havin,c.,r some heavy cle.aring to do in one
fred inI’ualces, we dldf less. We had only seven days’ provisions and no guides, as no one had
i couls CEUntry or more thlnn & generation, and I had to pioneer the party across, No
g il 5 e gﬂot av.lthout, clearing or climbing ; every spur had its misleading path ; the
he Zelec‘t,ed wﬁ-zauge lm nany places in a very confusing way, and a site for the camp had to
i G i erever there seemed a chance of finding water while daylight lasted to search
there, the cougtmormng the provisions were finished, we reached Sirthe, and found nothing
wd Sirths anéy.\tv:m arlumble of low bills between the ends of the two ranges, Lungsir
d reeesionts crl bt?o two days of blundering along blind-paths, searching for marks,
darving the wh?la ) fe orﬁ we found the depdt, which was not five miles off, the camp
stock, what, were :l’ or though we got what game we could and distributed it with our live-
tink thag [ o rilegt' _two‘ goats and a dozen_blrd's among two hundred empty stomachs. I
the Kulkis iDVarinb‘llg ml'tdcll(mﬁ the task of direction on myself, but 1 found it a great strain ;
that Mr. Chegpel] ¥ Lep leﬁ— We know nothing” to any question about the road, and I hear
et making g 1or wtho abd 1t trusted to them, gave them up, in favor of a pocket compass,
only seveq f{]i]es frogm h",ee ays’ march under their guidance, and finding himself at the end

W oecsion, ot o tlls starting point. We were never again so hard-pushed for food as on
BERL morning thirstin I;nes my camp went to bed starving for want of water, and bad to march
10 try for th; conr;ect'g obse“l"ch for 1t. _In crossing from one range to another, one has either
T0Rles, oy 4o push st~l'0[;1 etween the “ tilas” or wad_e along the stream, both very crooked

he wading alone St‘fllg t across over everything, which, though barder work, takes less time.

uar yudey Rail?k-Kleam 18 most fatiguing ; our shortest ar_:d most difficult march was on the

lang, where we only managed three miles in the day.

19. The entire country,

Marching.
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21. Throughout the uninhabited part of the country there may be said to be

as the jungle obstructs the view entirely be ?;
. .g'.n.rds, ?nd from such hills as were ¢l yon
was a mere monotonous repetition of unpicturesque, unbroken ri P
ed and higher ranges thers were many goints \ehence the nvi:vgsg es‘.’verlen the inhabi
though the most extensive, that westwards from Hachik, which withm‘ﬁmhmm‘
south, rises like a gigantic wall to bound the Chittagong District, was ¢ Moge
extent, not at all so; it was most tame ; from this greater ﬁeight the hills in Clgitteicept o
even in Hill Tipperah looked insignificaut, the valleys seemed level, and the rivers ey ind
hidden in the jungle, the view conveying no idea of how difficult a country it wasw:re o
over. In the valleys on the streams there were some lovely bits of scenery, especiall " math
Dallesar. During the cold weather, and until the rains set in, in March, the climatz o e
pleasant; the temperature is Jowest about the middle of January. Duri,ng the dr wls :}ell
there is a marked difference between the temperature of the hills and valleys beiﬁa iea }elr
valleys colder at night and warmer during the day than on the hills, the COl('i beinh :11 fre
heavy fogs which fill them from 10 at night to 10 in the morning. After the first gain:e .
in about the 15th March, the valleys are clear at night, and are then hotter than the hgﬁt
both by day and night, that is, in the shade, the sun in open places on the hills bein ﬁerlc :
than in opens in the valleys. From a few observations 1 found a difference of 29° ietwe:;
the maxima in sun and shade on the hills, but only of 23° between like observations in the
valleys. The following maxima and minima are from such observations as I was able to take:
minima were tnken every night, but maxima could seldom be taken except during halts of
camp.
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Sconcry and climate.

ON TRE MILLS. IN TaB vacrmm,

Mox. Min. MNMar, Min,

From 22nd to 31st December | 726 594 800 | 488
During Jannary . e | 691 544 766 | 469
«  Februnry | 779 594 | ... 541
From 1st to 14th March w | 850 600 852 | 520
» 16th to 31st , ‘s e . [ 682 | ... 610

»  lst to 6th April 860 685 | ...

The greatest cold we experienced in the valleys was 41°, and on the hills 48°,

22. Theridge of which Hutchet (Kuchet of the last map) isa peak, is the tme
Sorphuel ridge, and Sorphuel hill is at its northern end. The
Kukis have transferred the names of all the ranges
range westwards, and having no names, but these traditional names which they haw
given to the wrong hills, it is somewhat difficult to know what to call them. This Sorphud
19 the Sorphuel of Mr. Baker’s expedition. He encamped on the site of the village
“ Arta” on aspur of Raiek, the people of which turned out to attack him, hs
camp being then oo the Gutar, just below the village. His force had to return for wentof
provisions, but unfortunately ieft their cooking pots behind, which, with the intrenching o,
were taken by the Lushais, who considered them a magnificent prize, valuing, as they do, iron
more than anything ; and Sukpuildl, to whose tribe the men belonged, and to punish whom the
expedition was sent, having been after this let alone and made much of, has naturally been -
solent ever since. His treatment of us was very differeat from that of Von-Kunga and the
Howlongs (Von-Kunga, by the way, is not a Howlongs, but a Savalongs ; the tribes to the east
are Howlongs, those on the Chittagong border Savalongs). Von-Kunga made much of us and
took us into his house. Sukpuilal surrounded us with armed men to see that we did not come
near him. Single policemen can go where they like among the Howlongs, while with s
smaller gnard than the thirty men we took with us, I doubt not we might have been robbed by
Sukpuildl's people. However, as he is going to move his villages. Captain Lewio, on the
borders of whose district the new village is to be, will have an opportunity of putting his
thumb on him. Sukpuilal did what he could to mislead us throughout. The men sevt by him
to us as guides invariably tried to misguide us, and it was only by taking routes which seemed
to us the best, and not those recommended by them, that 1 managed to lead the parly to
Pepari Bazar before the provisions gave out. Fortunately they had pointed out to me, wblle[
on the Hachik, the position which they said Sukpuildl's village occupied, many miles _r.\ort.ht1
where it really was, and finding out this deceit soon after, 1 was always prepa_red to dlsbelle\el
them. Mr. Baker’s route can now be clearly traced from the corrected position of Sorphuel
The place chosen for our gadown, first set up on the Deo, was also the site of his godown. h
23, The hlls are of sandstone. overlying a saliferous arenacious shale.  The dip in the
X strata of the hills north of the Chittagong and S)'I_h“
Qeologicnl. water-shed lime is to the east; south of that line,
where the o rection of the ridges changes somewhat from direct north and south, it 18
inelined 4 itle north of east, and throughout varies from 30° to 60.° There are se‘fi‘mp
«alt sp nes in different places; someo of them warm. Oun either side of thebolt-lh it
betweer. K+ andtah and Sipir there rises a stream ; both are called Nuncharra, and .
their sa. . sre salt and slightly warm; at the southern end of the JAmpul range tbereal-l_l
alt spi (1 t. 29 41') which has a temperature of 72°; at lat. 23° 28' and lat. 2‘3 'u;t
from th. Lungten tange, there flow two salt springs, both cold ; and about lat. 23° 37 J

Mr. Baker’s routa.
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14, there is another. That at the south of the Lungten an
yoder the true Sorphuj]'hl at,rll:eti)(ukis. Sukpuilél and the more northerly Howlongs use the
re ¢ l:sen H};wlongs (or Savalongs) the other. The salt is manufactured by
wecond, and the westert. cone-shaped earthen pots, made on the spot with a mixture of earth,
l n tbe weler g, arranged in rows over a low flat fire-place of stones

boling dow the spring, .
al;:{ th ¢l -W‘ﬁ::c;: zz I:,,ydulel gl:ey color, and from the shape of its crystals appears to have
b 13

ud ; 1
::daﬂ]m"re o ater it h hi buffal ber, scrow, kakar, bear
l . Elephants, rhinoceros, buffale, samber, s 3
31, Game ond fiah abound tige‘:, leopard, and pigs, among four-footed game ; and
Oame, - for birds, kalij and polyplectron pheasants, jungle fowl,

. ; ur or more varieties, and imperial and blue pigeons. There
hillpﬂrfﬂdge’!%rz?nhg;%%m oigg two of land tortoise,—allFI believe, good eating; and
3"’,”’“’9 s;l){ec;e—the python’ a cobra, and the bamboo snake, and iguana, and two sorts of
Desides sn Frrek orcupinéS. and field rats, all eaten by the Kukis. There are four
dhes; red l(Jone long-tailed, and ove with a naked stump about 1% inch long), a
mnkegs lw(;)the howling monkey. Honey is occasionally to be found in hollows in trees,
luogoor, atns hung on bushes, the bees who build the latter being about the size of a
" mﬂnesﬂnd stigngless. The fish are all, so far as I have seen, varieties of carp;
m”fr y&e & on the Deo in three days, working for a few hours each day, 360 tbs.
ﬂ; ﬁelhe we?e caught with one small cast-net, all the fish of fair size, the largest 381bs.
Sveif;ht., There are many lovely Lirds and many lovely butterflies, and a_superfluity of
insecls of other sorts ; some of these and leeches are distracting nuisances. Not in the cold
weather, but about March, there appear five varieties of horse-fly, which are almost as
sumerobs as the mosquitoes, which also come out a.bqut the same month ; one is bitten by
(he brst all day, and stung by the other all night. Ticks attack one the season through;
onss-soed and cobwebs also trouble one, and in wading in the streams a species fo scabies

aliack the legs. For drinking, the water should either be boiled or filtered, to rid it of the

larvee of intestinal worms.

25, There are no inhabitants in the western half of the country mapped; beyond
the edges there are small scattered Kuki viilages. These
Kukis are not different from the other tribes, unless in
leing smaller, weaker, and diseased—degenerate in fact. They keep their villages clean,
Wt are dirty themselves, wear very little clothing, or none, while in their houses,
beep pigs and fowls, but no metna or other cattle. All the children I saw (and compared
with the crowds of youngsters in a Lushai village, there were very few) were covered
vith sores, some so wretchedly so as to be scarcely able to move; all were so, from
these al the breast to those of seven or eight. This comes, I dare say, from the bad position
of their villages, which are on low #:/as hardly above the line, to which the rivers must rise
uring the rains, and usually surrounded with swamp and approached by bamboo causeways.
We had men [rom three tribes with us as coolies, Tipperahs, Hélams, and those we call Kukis,
each speaking their own dialect, as do the other tribes (the Howlongs differing from the
Lishais, and these from the Manipuris, and so on). Though they have degenerated, they
dill lowever, retain their hardy habits, and can sleep on a hill-side on the coldest nights
sith & few leaves under them and a single sheet, the sheet which is their only clothing by day
o cover them, and they are wonderful hands at cutting bamboo jungle, which falls before
their little dhows like wheat before the reaper. They work well with bamboos in many ways;
8 dozen wnll' build a roomy hut, raised from the ground, floored, and thatched, in a dav; and
M oneoccasion two of thern, with halfa dozen of my men to help, built a make-shift bridge across

:'h“:s‘:‘;me: feet deep and 60 wide in forty minutes. The Haldms are the finest among

Inhabitants,

%. At the bazars in the Lushaj country, Bepari Bazar and Lushai Hat, a trade is
Trading, carried on in India-rubber and wax from the Lusbais
Pt conk o _for cornelian and glass-beads, cloth, brass, and iron-
. &coo BthEl.I' pigs fgod in (they will not use them for their own), axe-heads,
fOrly\}'muc. Depari Bazar is a much larger place than we supposed; there must be
iy fa"ises mﬂ‘n, and the trade must bp profitable, though the shop-keepers col_nplain that
rived his“ﬁi off, and that the Lushais are getting too sharp for them. Sukpuilél has also
ekl uecnl of black-mail. This summer he wanted a thousand rupees to buy an amber
2t by 'tou emanded twenty-five rupees from each house ; the shop-keepers remonstrated,
Brenin s weptll(y up, as he th'reateuegi to burn and plunder the place, unless the money was
rotably ¢ “e - Lushai Hat is, I believe, a much smaller bazar. They will, both of them,
7 1all off s00n, a3 the rubber trees are being rapidly destroyed.

2. The J=lmpul runs directly north and south upon longitude 92° 19, between ihe
The Fnhip g . rivers Deo and Lungai, and, begioning at latitude 23° 40’
Mol g, 0 JOPPUE ranges; o at latitude 2%“’ 10", It§ higb:st point, Betleing-
. Bib (Sorphuel of the old maps), is about 3,200 feet above
stal ilag it ‘ thence it decrensgs in height both ways. To the north it is joined by
ange of Chiua ow rld'g‘e which runs into Sylhet, and to the south with the Lungtein
Wl Pakyy, |, agong. The Hachik, on longitude 92° 25', between the rivers Lungai
» %%gIns ab latitude 23° 40, and ends at latitude 24° 5°. Its highest

o

the sep by barometer H
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point, opposite Betleing-Sib, is almost 3,000 feet. Tt is joined Ly low hill
Chaturchura ridge, the boundary between Sylhet and Cachar, and to the ;
phuel ravge, which runs on longitude 92° 28, and is the eastern boun
The ridges are precipitous to the west, and steep to the east, generally narrow at to 0

5 to 50 feet broad), expanding a little in one or two places, where, especially if thep (o
the foot of a peak, there is usually some stagnant water. I found three such placez Ny
Hachik—(latitude 23° 51° 07, 23° 56" 30, 24" 0’ 30")—and one on the Jampui (latit.u(c)ln [hi
56" 80”). Usually water cannot be found nearer than half a mile from the top, “ndelh?{!
more certainly to the east side ; in some places the springs do not show til] half-'wa d o
the slope. But for the scarcity of water, stockaded posts, easy of defence, might b}e, [;"'v|n
on uny part of the ranges. Elephant tracks run along both ranges and connect then \;lxlttt
the others north and south of them. Water can be found sufficiently near the top to suppl
a camp at Chaturchura Peak, and in two places between it and the present police po!:Poﬂ
that range, and also at its south end; but there is nooe on the Sorphuel range, except at jts
north and south ends. Water is also scarce about the middle of the Lungten Raoge. Al
these ranges are thickly wooded.

S o (hy
south joins the Sore.

dary of Chittagong.

28. If a line of outposts was placed on the Hachik, and if the men holding them couly
be depended on to do their duty, patrolling daily to meet patrols from the posts on either side
some good would doubtless be done, as the best route to the South-Western Cachar tea par.
dens would be closed to raiding parties of Lushais, and Sylhet guarded ; but as patrolliny
would not be kept up, and as the forest is so heavy thal armies might encamp in the valley;
(burning fires night and day), or pass close to a post without being seen, such a cordon would
be of little use, except as keeping men near at hand to make reprisals, and the expense for
carriage of provisions alone would be enormous, besides, such a system (for native officers can.
not be trusted, as I found by experience at Chaturchura) would be as bad as could be devised
as regards maintenance of discipline and efficiency of the men, to say nothing of expasing
them and their arms to considerable and perhaps useless risk. There is a plan, if I'might
be allowed to give an opinion, whereby that part of the frontier would be protected, whit,
whatever objection there might be to it, would at least be economical. There has been aud
is still going on a movement westwards among the Lushai Kukis. Sukpuildl intends moving
his village next autumn to the borders of Chitiagong; Lallei has left Vanvong for Senvong;
Poiboi has occupied Vanvong and part of Chalfil; Lal Bur and his relations are on the ranges
south of Chalfil, and the whole country through which the expedition from Cachar passed st
year is deserted, except Lal Bur's village of Lungvel, which is occupied by his enemies, the
Sukties. All these families are now c¢rowding on to the hills south of Cachar;aund as Joom
cultivation must soon exhaust these bLills, they must soon again move on elsewhere, If one
clan was invited to occupy Hachik and Chaturchura, and obliged, as a return for such pernis-
sion, to feed a police guard on each range, I imagine that raids westwards of these rangs
would be impossible, and that news of intended attacks on South Cachar would be obtained
in time to prevent them. A still more effective plan, however, would be to keep a guardal
Bepari Bazar. 1t is near the larger villages, and a strong party under an officer might e sent
there at once to protect our shop-keepers; this, with another at Sukpuildl's new villag,
would entirely stop any aggressive acts on the part of the inhabitants.

29. Tf either of the ranges is chosen as the boundary between Hill Tipperah and the
independent tribes, and should eventually be inhabited by the latter, there would certainly be
disputes as to the ownership of the western slopes, which could nob occur if a river was taken
as the boundary, as the valleys would not be inhabited, nor cultivated, for many years o
come ; the present race of Kukis using the ridges and their spurs only, a road .along either
range would not be used by native merchants as long as they are now uninbabited, on
account of the distance for which goods and provisions must be carried by land only. From
our depét on the Deo, which is alimost as far as boats can go on that river along the Lunglen
and Jampui Ranges, to the river south of Pukzing (the Sajjak River of last map) 1s 8
miles, and from Jalnacharra (the Pakwa is practicably unnavigable), along the Chaturchura,
Hachik, and Sorphuel ranges, to the same point is 75 miles, both measured as the crow flies
the marching distances being almost double.

This country (that surveyed during the season) was not so interesting as that we saw
in 1871-72. The hills were lower, the jungle too desse
and there was nothing new to see in the way of peoPl‘i;
for even in the part inhabited they were too suspicious to allow us even to pass throug
their villages, except at peak Z, where there are the villages of Sukormur and Mmmnghs-
At the former they were very friendly when I first came up, allowed me to go into l;
village, and gave me a place to encamp on inside their stockade, but they thf['l?
suspicious when some of my men came up late with provisions, and surrounded us wle
some two hundred men, armed with Hintlocks, through the night. I had noov
to talk to them, as both my interpreters had gone to drink in the villages, and Y
unfortunate camp-followers and guard, only fifteen sepoys, neither ate nor slept till 1 mO:’Pst
to my next camp next day. Should you desire a preliminary map of the survey, 1 l"~“]‘t be
the favor of your telegraphing to me to that eflect, when I will send one, though it mus

& rough one, as our best draughtsmen are still in the field.

Concluding remarks,
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OF SURVEY OPERATIONS TO THE SOUTH OF DEMAGIRI,

EPORT
NARRATITE ! CHITTA GONG HILL TRACTS, 1872-73.

3, 0. H. CooKE, Esq., desistant Superintendent,—(No. 86 4, dated 27¢h June 1873).
y & B P

to submit for your information a brief report of the results of the
Eastern Frontier, south of Demégiri.

from the Superintendent of Revenue Surveys,.Lc.)wer Circle,

ol of October, to proceed to join Captain Lewin, the Deputy Commissioner of the
o fe et a0d Chittagong, at Rungamuttee, with as little delay as possible, for the purpose
fil Tmca\:binﬂ the boSn(l;ry on the Eastern Frontier, the notice being very short, I rnade all
ord;mar ctlir?g tozether the necessary instrumental equipment and native establishment,
s;e clanrtid by the frst out-going steamer, reaching Rungamuttee, the Deputy Commission-
m’ hsemd-quart'ers, on 9th November. Here I found that no preparations of any kind had
;::“ made for a Surveyor to accompany the Political Officer, and was in consequence delayed
qne bwo ot three weeks on account of the Deputy Commissioner being unable to §u’pply me
with provisions and necessary carriage fo:: the wholg of my party. Captain Lewin’s locum
jare informed me that he had not received sufficient notice, and t‘hat. he had ouly heard a
sort time previously that a survey party was to accompany Captain Lewin in the gxplora-
ian of the country for the purpose of establishing & boundary line between British and
foreign territory to the south of Demdgiri.

3. The Deputy Commissioner being away from Rungamuttee at the time of my arrival
there, I procceded up the Kurnafulee River and met him at Burkal on 13th November, and
fon what passsed between us I saw that no preparations had been made for my party, and
(hat it would not be possible or safe for the present to take even the small nuraber of men
who were told off to accompany me into a country where no provisions of any kind were
oblainable. I decided therefore on pushing on myself with as few men as possible, leaving a
Sub-Surreyor and the remainder at Rungamuttee. These were placed at the disposal of
Y. A. V. Knyvett, Assistant Commissioner, for the survey of some village lands for the
rseitlement of the revenue. They were engaged at this work until the middle of December,
when they were Jrdered to join me at Demégiri, but did not reach that  place until the
beginving of January.

4. The actual field operations commenced on the 8rd December, when Captain Lewin
ad myself with & hundred men, all told, including survey party, police guard, coolies
ad bllowers, started from Demdgiri on our southward course, commencing from Major
}lacdona!d's triangulation of last year. The field work continued (with the exception of two
interraptions from want of carriage) until the end of April, when heavy rain set in for
svenil days continuously, making the mountain torrents impassable and cutting off our party
from all communication.

I have the honor
surcey opcmtiuns on our

5. Having received orders

5. As the country over which the survey had to pass was precisely similar to that
traversed by the right column of the Lushai expeditionary
. force, where the triangulation and plane-tabling have to keep
pee with one another, and be carried on at one and the same time, I adopted the method
plmclllsed by the survey party under Major Macdonald in the late Lushai expedition, of
Erﬂdllf:n‘g the points s soon as observed hy working out their values by rectangular co-
o 12 es on the meridian pf the nearest Great Trigonometrical Statign—a most .speedy and
|0n£ludwsay' BCOmE&_Ired with thaig of computing points by deductions of latitudes and
pm?ride Ien lfy tl:s means, starting from a given .base and azimuth, I was enabled to
tking 1 );‘;]e dwtlt'l a suﬂic;ent number of plotted points on my Loard for mterpolation, and
‘"'ﬂ'l;uhptiuue e :E and dra.mage of tl_)e country by plane-table at the same time that the
] :oir;u ovewﬁ eing carried on, saving me an immense deal of time, labor, hard marching,
e # r the same ground twice. No method could be better adapted for a small scale
€y of such a wild and difficult country.

6. Acting on your letter of instructions, No. 1601, dated Caleutta, 25th November 1872
Traingulation, (to every clause of which I adhered as strictly as possible
_ throughout the field season, and which was of constant

¢ county 0: atl‘?ference_m all cases of difficulty), I based the whole of the topography of
ool ﬂ_muyin of 1 Tlangula'honl; starting from the given base between Oheepoom No. 2 and
£ W0 ranges arStO.VPilrS tl‘langulatlpn, I extended it for about 90 miles due south along
ol’Bhnlti.tong ang L he.epoom and Saichul, and closed on the Great Trigonometrical base
Yy fair valye | llll'am.tong' covering an area of 1,500 or 1,600 square miles, and giving a
thereby Dovin tl?r the common side connected from the northern to the southern base,

8 the accuracy of the work both of this and last year.

T. Observatj )
Iriangleg a;:[rvxlons were made fr_om 23 different stations, giving about 48 second-class
Position gnd l;ei?r‘l“ 20 minor triangles, observed merely for the purpose of fixing the
euatry, ghts of distant hill peaks to the enst in the North Arracan and Sheadoo

System of survey.

sil’vice to me g
I
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8. The height of 20 points were determined by two or more obsery
station. The common value of two deduction
point is very fair, considering the size of
used and the impossibility of clearing thoroughly the immense forest jungle t
vast mountain ranges. The average discrepancy between two observations to the same b
is b feet. In many case gaps merely were cut in the direction of the stations to ‘:},'lu
observations had to be made, the clearing of the whole hill of trees, 12 and 14 feet in cire 2
ference, being quite an impossibility with the means at my disposal. The heights of vallum.
rivers, and saddles, were carefully recorded by a compensated aneroid barometer. o
true heights, and these are shown on the map. '

ations to ey
S to the Sumg

the instrumey
hat covers the,

Heighta.

glVng very

9. The country over which the survey extends comprises the three hill ranges of

Saichul, Oheepoom, and Kansa-tong, with the two ‘large
rivers of Thegakhal and Tuichong, flowing northwards and
draining the whole of that part of the country up to the borders of the Arracan district and
eventually emptying themselves into the Kurnafulee River. The two ranges of Kausa tong
and Oheepoom run almost parallel with the Saichul range, gradually approaching each ofher
towards the south, until they both connect and become spurs of the Saichul Range, which is
the backbone or main ridge, extending south far down the Arracan border and in those parls
known by another name. The Saichul has a more gentle slope to the westward, the
opposite face being very precipitous and descending several hundred feet perpendiculatly,
this feature extends many many miles further south. The Oheepoom range, on the other
hand, is generally precipitous to the west, with a more gentle slope on the eastern face, as is
also the case with the Kansa-tong range.

Description of country.

10. The formation of the hill ranges of this part of the country consists of saudstone
and schistous clay; not a hard rock of any kind is ever met with. The Kansa-tong and
distant ranges to the east are composed of a harder rock, of a dark-brown color, and evidently
of an igneous formation. The valleys of the Tui Chong aud Thega-khal rivers consist of
a rich alluvial soil covered with immense timber. The “ gurjun,” several varieties of the
ash, the oak, and the lance-wood, abound on these ranges ; several specimens of the sandal-
wood tree were also met with. The most useful and the one most valued by the hill menis
the “gurjun” tree, from which a kind of black wood oil is extracted, and it is also extensively
used by the Chukmas and hill men, on account of its close grain and oily nature, which
enables it to withstand the heat of the sun, for making their country boats or canoes. 1met
several parties of the Chukma wood-cutters on the Thega-khal engaged at their trade; they
all appeared to be in mortal fear of being carried off by the much-dreaded Kukis, who are
said to be in the habit of coming over into these valleys for the purpose of taking caplives
and many a tale they told me of how their friends had been surrounded and carried off into
captivity whilst engaged at their trade of boat-making.

11. The actual ground mapped and triangulated covers an area of fifteen hundred
(1,600) square miles, including the portion, to the sorih
of Demigiri, of the valley of the Bur-Hurin-khal, shich
I surveyed at Captain Badgley’s request. The difficulties of this country, almost desitute
of inhabitants, are too well known for me to enlarge on them; and yet few people know
the real extent of the hardships a Surveyor working in this country has to suffer from
hunger, thirst, and weary marching, having to cut every inch of his way through the
densest of forest jungle; and, perhaps, coming to the end of his « tether,” miles away from
his nearest goal, he finds himself and his party reduced to the shortest commons and on the
brink of starvation for days together,

Qutturn of work.

12. The road along the Oheepoom Range, starting from Dem4giri and commencing ab
. an elevation of 1,200 feet, continues at about the same Jevel
Routen f5°"‘ Dembgiri to the south-  with 5 very slight incline as far as Rutton Poyas Village,
et which is 1,300 feet and about four hou.rs' march from
Demégiri. The road from here to No. 2 Oheepoom rises by a steady incline and ao 93;‘?’
path to a little over 2,000 feet, again gradually descending to 1,100, and, lezwmgbi e
ridge about a mile to the east, crosses a small stream where a provision godown has beed
erected, and is about one and a half or two days’ march from Demégiri. The road, now "llgﬂ'“
mounting the ridge by a rather stiff ascent, from this point becomes more hilly, the inclio®s
sharper and shorter, but more difficult, and the general features of the country Precn;l{lw?:l:_
ascending and descending some 200 or 300 feet, until it reaches an clevation ol oY
2,400 feet. :

13. At this point, a survey station, called on the map Oheepoom No. 4, bas beeo fﬁ:ﬁg
and cleared on a very sharp and prominent peak, commanding a view of the whole o h
two valleys on cither side and the distant hills for miles to the south. A beacon fire or ‘h-el ":
of a heliotrope from this station can plainly be seen from either Wey-boong-tong, K‘{“k'"é.‘:_ccgt'
or Polytai Guard, although the distance between the hills is not less than 50 miles in & ll‘C
line, the distance from Dem4giri not being more than three or three and & half days ngiri:
This station is also plainly visible from all the points on Sirte and to the north of Dem s
A constant through communication could therefore be kept up by means of the heliotrop
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t of the Arracan frontier (viz., Keokradong) to Sirte No. 1.

onh%rgmzsttﬁ:tpgzge suddenly dips, and .1{ mile to the south of that

From oheepoomt.‘n Jecreases to 1,200 feet, and from this point I would recommend the

slation the, elev; lt?he valley of the Thega-khal in a south-westerly direction towards a high
o ero

1 bill feature called on the map Saichul No. 2.

rv is a good deal broken and inclined to be precipitous at this
14 Altho-l]ghat‘];idczﬁalllatl]z{nt tra%k which leads off the ridge, I found thg descent to the
point by follo:\ilﬂcgross to the Saichul Range anything but difficult for laden coolies. From No. 4
Thege-kt ?,n ﬂoom 2 distance of some & miles as the crow flies, the road is good and water
o No. 9 Oleglt)iful c'm the hill sides, but the elevation not more than 1,600 feet, and gradually
muderately perds the south, From this point, which has also been cleared for a survey
beerhe t];O“K:(md bocomes intricate, crossing and re-crossing small streams with high and
e lies and almost impracticable for elephants, continuing at an

fres from the B

station, A

T C00
ep -banokfs’m:if,lfac;]eb l{]‘;n 1,200 or 1,300 feet. This low country is completely commaunded
ele,;mv)(:lrlooked on either side by the two ranges—on the east the Kansa-tong, lying on the
ando‘s of the Shendoo country, and on the west by the precipitous face of the Saichul
lblnarn:; at this point over 2,000 feet high. - Several other stations have been cleared fuyther
lo i7e south on this same range, but there being nothing further of note to be mentioned
shaut the remaining portion of the Oheepoom Range, except that the ridge becomes intricate
and Lorlous, and almost entirely disappears, and is lost to the eye in long low level spurs,
chooting cut for seversl miles in all directions (in utter confusion), and covergd. with
immcns.]a primeval forest jungle and impassable undergrowth, and the whole of this inter-

weted by a complete net-work of tracks of elephants and wild beasts of every kind.

15. This description of country continues until the Oheepoom range, narrowing towards
the Saichul as the watershed of the Thega-khal is reached, disappears altogether and be-
comes connected Ly a low saddle with the Saichul Range, about 3 miles due east of Wey-
boong-tong. The Saichul Range is easiest reached from Burkur, by going along the old
yad made during the Lushai expedition, until reaching a small stream called the Aibur-
suma, which. has to be waded about 2 miles up stream, when a Bunjoogee village, named
sfier the stream, is reached ; from here the path ascends by some sharp inclines until it mounts
the ridge at about 1,200 feet, and becomes comparatively level until it reaches Saichul No. 1
(e map). Still south, for about 2} miles, the path leads off the ridge, descends 300 or
400 fect, and erosses a small stream running south-west; then again re-ascends about the
sme height in a south-easterly direction, on to a flat ridge for about 3 miles, when the
palh, taking & turn to the westward again and lowering the elevation to 800 feet, crosses
2 boseshoe formed by the junction of three small streams, all tending away to the west ;
this being crossed, the path ascends a spur shooting out due north from a high and prominent
bill alled Saichul No. 2, which is about 23 days’ march from Burkul.

16. From this station the features of the range become changed, the eastern face of
{be Lill becoming very precipitous, and in most parts impassable for laden coolies, the slope
ou Lhe western face. of the ridge being more gradual. Saichul No, 2, over 2,000 feet, a cleared
sl;rvey station, is situated on a round hill, the highest and most prominently marked feature
i\ thekrllorthern part of the Saichul Range; and it is at this point that I before mentioned
Sa::l(m):l Rrecommend the boundary to cross the Thega-khal from the Oheepoom to the
ot nmﬁge. fW:Lter is to be found on the ridge at the foot of this hill, a short distance
t Forr h v;] the station, and a small encamping ground was cleared on the spot by my
K lI)J’e 8mom erehthe path gradually desr.:ends for 2 or 3 miles, and runs along the ledge
ally i ]eP,t_?n] the eastern face, overlooking the valley of the Thega-khal. Water gene-
i hEs : Wful, and invariably to be found in the ravines on the castern face of the bill,
il U easy gradient, From No. 2 to No. 3, a distance of about 8 miles, the path

wewhat rougher and more broken.,

{hat, 1071;e E:O?“vthlip?mt the road continues about 8. 8. E, with little change, excepting
dephants the ‘°h51 arp ascents are met with, but quite practicable for laden coolies or even
of aboyt 20001}’ ‘ze way from Burkul. The ridge from here still continues at an elevation
N, lon 92?3'6"]%‘1 it reaches a hill two miles N. E. of Wey-boong-tong in lat, 22°
Polytai Guagr.d th » about eight marches from Burkul, and it is between this point and
i experienced i]:asternmo.?t police outpost of the Sungoo Sub-division, where any difficulty
¥ild, 0d ghe n IEPOULe. The country about here becomes exceedingly precipitous and
marches from Wey-boong-tong H. S. to Polytai Guard Station, crossing the

flley of the Ryyy Kh Y . -
Praclicable only)f'org hill Zgglgi:esz,“e very trying, and the ground in some parts dangerous and

18. This pore;

ealion wilth:ll;psm‘oﬂ of the road, which must necessarily be crossed to make the communi-
iltle Tabor, g ‘:"3300 Sub-division complete, is of no great distance, and might, with a
oF the Saichy] Rery much Improved. From Wey-boong-tong No. 1, which is a continuation
dislance of & mil ange, the road still follows the ridge due south, descending 1,200 feet in a
dong nge witﬁ and o half to a low saddle which connects the northern end of the Keokra-
tlevation of 2,300 rthe WEY'bOOI}g-tong hill. From this point the road again ascends to an
EB grndu“"y‘ risesetet,, and keeping along the ridge and following a broad flat elephant
38 beep cleared sahelgh': ﬂbovt? sea-level of over 8,000 feet, where a survey station
e road gi)) 7 and o prominent single tree left standing as a mark ; keeping to the ridge,
faverses along the eastern ledge of the scarp with a comparatively gentle



( 66 )

slope to the west, increasing the height to over 3,500 feet until Keokradon
To the east of this hill the Karama Kheong takes its rise, and flowing in

direction, joins the Kola Khal, which again joins the “ Koladyne”
“ Tulukmai.” The difficulty of opening a line of communication fro
Kurama-kheong above-mentioned to the Keokradong hill would not b
lishing a post at Keokradong the line of communication betweeu Dem
the Sungoo valley, would be complete.

8 bill is reachy
8 30Uth-eqg(e).
and ﬂqws down o
m the junction of the
e great, and by ey,
Agiri, Tulukmui, ang

19. With regard to the qualiﬁpation of the different hill peaks on the Oheepaon gng
Saichul Ranges as to water, commauding position, nalunl

Outposts. features _of phe country, and facilities for telegmphic
communication, I would recommend the following —
Principal Posts. Dlrecbgli:;;?fﬁ from Approximate distanco by the rosg,
1 Olcepoom .. w No. 2 8 miles I 14 miles .. |)
2 Ohecepoom .., - o 4] 213 34
3 Sniclh“ll » 2 30 " 50 ,,
4 Snichu " w o 3 373 62 .
§ Ryungtong® - WU e L D) moy I [ Chittagong
6 Weyhoongtong T - 92 Istrict.
7 Keoltrndong . 65 " lo7
Kurama river }Arracnn 16 ,,
Tulukmai 26 20 )
TotaL 91 143

20. The wild and trackless country between the north-east and south-east of Polylai
Guard has, no doubt, been the * rendezvous” of all the raiders of the Sungeo valley, andit
is at this point that the strongest and closest outpost would be required, both ou accomt
of the difficulty of that part of the country, and on account of its being the nearest
approach to some of the most prosperous villages on the Sungoo river.

21. The two principal rivers are the Thega Khal and the Tui Chong ; the former,
flowing northward between the Saichul and Oheepoom
Rivers. ranges, drains the whole of that valley, an area of some
300 square miles, and empties itself into the Kurnafule,
8 miles south of Demdgiri. This river is navigable for the smallest kind of boats for abaut
30 miles from the junction, and should outposts be established on Oheepoom, might be
utilised for the carriage of provisions at least as far as station No. 4, where the boundr
should cross the valley of the “ Thega Khal” The Tui Chong is another large river flowing
towards the north, and carrying off the drainage of a valley of some 400 square mils
between the Oheepoom and” Kansa Tong ranges, and joining the Kurnafulee a fewnils
north of Demfgiri. This river has many rapids, and the smallest kind of boats cannet be
taken more than two days’ journey up its source. Elephants, rhinoceros, deer, plgs,an(‘l'
other games abound in these valleys. There is also another large river called the  Phyrog,
flowing between the Lungman and Lung-Sin ranges, and from its size appears to drain &
considerable area of country, but its source has not been explored nor is it navigable.

22. 'The following documents and maps will be submitted with the report :—

Preliminary map, showing the routes marked and outposts.

Fair map of the country, adapted for photography, for final record.
Chart of triangulation. '

Angle book.

Computation of triangles and deduction of latitude and longitude.
Computation of heights.

i ok i

23. The coolie carriage I was able to obtain was exceedingly limited, and Ifaﬂ

safely say that my area would have been at least 500

Carriage. square miles more, had I obtained sufficient l“ll“ coolies to
enable me to extend my tours to a greater distance.

The difficulty of obtaining free coolie labor in the Chittagong hill tracts is immenst,
and unless men are pressed they refuse to serve as coolies. For any future survey operations
that may have to be carried on in these parts, I would strongly recommend the oﬂicil‘)fo‘“
charge, if possible, to import his coolies from another district, and not rely on the local labor.

| Elephant carriage in these hills, except on made-roads and at the base of operations, *
useless.

24, In conclusion, I must gratefully acknowledge the kind and cordial a&ili(stﬂncs_:
received from Captain Lewin at Demégiri and from his focum tenens, Mr. A. V. ny:l’it
at Ruogamuttee. I had necessarily to rely on the local authorities for everything, & )

® Ryungtong station is situated abont a mile to the weat of the road, but there is 8 cleared
three milea to the south of it, which would perhaps be better adapted for an outpost, as it is 8i
mandiog position,

4 Survey Station abe!
tnated on & more %
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fus o the rendy assent they gave to Ty mumerous requisitions that the survey

’ i?nll:gls vlllere go successfully carried on.
ope < T must ls0 especially bring to your potice the willing help_
. 2. th;rdon the Assistant Commissioner of the Sungoo Sub- i
L.lclﬁ?zno persam:l inconvenience in his zeal to forward the wishes o

rh:nn;rd to the survey operations.
-3

that T received from
vision, who spared
f Government with

P
REPORT ON SURVEY OPERATIONS IN THE GARO HILLS DURING FIELD SEASON 1872-73.
THORPE, R. L., Assistant Superintendent, Topographkical

r R. G. Woop
By Lusoiziar Survey, on special duty.

[ liave the honor to forward wy report on the operations connected with the survey of

he Garo Hills.

in this report to enter into any historical account of the causes
ohich led to the sanction by the Indian Government of a small expedition against the lately
independent Garos ; suffice it that such sanction was given in August 1872, and ovders

were in consequence received by the Officer in charge of No. 6 Topographical Survey Party

to tell off a detachment to aecompany the police, and, taking advantage of their protec-
fion, to penetrate into the hitberto unexplored portions of the Garo Hills and fill up the

ngly gap esisting i all the maps of the North-Eastern Frontier.

5. The party told off for this work was composed of the officers and surveyors men-
tioned in the margin, with 2 small establishment of Hindu-

stani kalassis.

9. It is unnecessary

Lienteoant R. G. Woodthorpe, R. B,

Jaistant Superintendent in charge. .
Mr, W. Robert, Assistant Surveyor, 4, To relieve Captain Williamson, whose resources

f)‘.’ﬁ‘l“f“i“""“’ Sub-Surveyor. would he taxed to the utmost to provide carriage for the
dio, ditto, . . . 0 (=]

. o police, &ec., I was directed to provide a sufficient number of
wlies from the Khasi Hills for the carriage of the baggage and supplies of the whole
ply, which I accordingly did, and we were ready for a start by the 23rd October.

5. Just before leaving Shillong, T received a letter from the Deputy Commissioner
of tbe Garo Hills, giving a sketch of the proposed movements of the police. This force
was to be divided into three columns—one, under Captain Davis, to proceed into the hills
fiom the north, starting from Goalparah and entering the hills at a place called Nibani,
inmediately south of which the independent territory commenced, and working south and
;)ullh-easb toa village on the Semsang river called Rongrongiri; the second, under Mr.
“aﬁy,tﬂt'artmg. from Shooshung Doorgapoor, in Mymensing district, was to be employed
e rtusss“:i pas:lmghup supplies to Rongrongiri, where it was proposed to form a central depdt
columnuu' 4:111 (\)v ere all t}xr_ee columos also were to effect a junction ; the third or main
o e:s:r laptaln Williamson, was to start from Tura, and, working slightly north-
veyorshould,baso make for Ror_lgrongu:l. Captain Williamson recommended that a sur-
K ﬂrsta,dve senb with Capta_m Davis from Goalparah, a2nd though he supposed that
e cold b aqc?i, 4. ¢, till the junction was effected, but little more than route survey-
thrious asheav:neldogl' yet the advantages of sending a surveyor with this column were
b bl e {nll( ! e able to give me an idea of that part of the country, and find out
olfof anp hal 0l el g’ tﬁ prove suitable for triangulation, and at the same time avail him-
Rt to ncuons l;c ef}:1 to use his plane-table when practicable; I therefore deputed Mr.
Rorder that 1 nEg?]yt :n:kgoalptt;]ratl}ll force, intending to go myself with Captain Williamson,
e proscution of our km at officer, in person, all the necessary arrangements for
rady fnal work. The Shooshung column, working at first through country

¥ surveyed, did not require a surveyor with it. °

6. Th :
fiod boats t: &1‘:5;5'9% Shillong on the 23rd October for Gowhatty, where I expected to
mmissioner jn accord!;nat once. A certain number had been collected by the Deputy
e of them ha dny cedwn,h a request I had sent to that officer, but before our arrival
Lor traasport, of hy mPeb, others had been bored by their boatmen to render them un-
Wt very large, and no?vt?th eings. Few boats comparatively go up to Gowhatty, and these
wber, However, a ste Sta.ndmg_our' efforts we were unable to get together a sufficient
By down in her :md 3n;e, coming in on the 3rd November, I determined to take the
e Learnt that B we left Gowhatty on the 5th, arriving at Goalparah the next day.
would thus be enab] d‘ ptamn Davm was not expected for some time; so that Mr. Robert
abli, and Gorkh;r © 1‘.’°h visit at least two, if mot three, of the G. T. 8., viz,, Ajaghar,
o the Garg Hlllq,q‘:;(ljlc hi_ll'e situated in the Goalparah district, along the northern boundary
Rapard. M I.{vo(bertw ich it would be safe to visit with only two or three policemen
STangements for g gtart was detained in Goalparah for a few days making the necessary
I signals g, g0 tl’.nrel » and then in the next fortnight he succeeded in visiting and erect-
'eTwards proveq vﬂe poiuts, at the same time fixing several points within the hills which
Fih the ndyapge of 1{9“99{01. and enabled him to carry on bis plane-tabling simultancously
[fl'!am Davis, and he column, He. had to wait some time at Nibari before the arrival of
19 the loy Lills § hemm.oyed this interval in getting in as much of the country around
* 10 the neighhourhood as he could without risk to himself or party.
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7. In the meantime I continued my journey down the river to Sine

station on the right bank of the Brahmaputra, \zhere we arrived on ﬁ:zu:’lf:;:zaa “leane
7th November, and the next day, procuring boats, we started for Mankarchar a O‘I’F‘OT the
nah on the banks of the Kalu, a tributary of the Brahmaputra, which rise:s Eogl'fe thap.
Ture in the Garo Hills. Owing to the large number of sand-banks, called churs B fion
river, the course taken by boats proceeding to Mankarchar from Singmaree and 4 o e
is very circuitous, and we did not reach the former place till midday on the 9th v;';];md
Goalparah I heard from Dr. Briscoe, the officer charged with the medical arm{,.,em lé“
the expedition, that cholera had broken out among the Nepalese coolies assembl:d “te]’]l‘ of
and I was unwilling to take my large camp up there till I had communicated with Ca ut;_a,
Williamson, especially as sickness had appeared among my Khasias owing to the, to t,])1 i
unaccustomed heat of the plains and confinement on the steamer, aggrasated P’,Dbubl eEJ,
the temptations of the bazar, which they were not able to resist during the unavoidyably
delay in Gowhatty. I therefore despatched a messenger to Captain Williamson immediatele
on landing, and fixed my camp at Mankarchar to await his reply. While waiting hery
I went with Nasirudin to the old H. S. of Rambola Tari, about five miles away. I ise;
very low tila, but we were able to identify from it many of the points given us, such s
Rangira, Durama, &c., previously fired by triangulation, and also to determine the cop

variation. During the interval I also made a route survey of part of the road to Tura,

8. Early on the morning of the 13th Captain Williamson arrived from Tara, hayjg
ridden in a distance by road of about thirty-three miles, and he then detailed his meoseﬁ
plan of operations, and we discussed the best means of furthering the objects of the surve
during the first part of the season, subservient as they then must needs be to polilical
or military exigencies, He also assured me that cholera had left Tura, and that I mieh
safely proceed there, and then went on to Roohoomari, a place on the left bank of the
Brahmaputra, about six miles north-west of Mankarchar, to catch the Government steamer
taking up Captain Davis’s police, and to go in her to Goalparah. On the 14th I started for
Tura, leaving behind Daliludin and a few men who were unable to march, and arrived (b
first night at Putimari, one of the great hits or market-places which encircle the Garo Hills
at their foot.

9. The next day I made a short march to Harigaon, intending to visit Rangira H.§.
I sent for the Lukma (headman) of Buripara, the village nearest to the mark, but hearing
from him that the pathway had been choked up and the old clearing overgrown with low
jungle, I determined to continue the march to Tura, and reached that place on the aften
noon of the 16th. Here I found Mr. Cawley, Deputy Superintendent of Police, who at
once sent off instructions to the Lukma of Buripara to clear Rangira, and erect asignl
over the old mark without delay. The 17th was devoted to office work and on the I8ih
1 visited Durama H. 8., but found that it would be of very little, if any, use for the
triangulation, owing to the long level spurs and high knolls, all densely covered sith
large forest trees, which surrounded and even rose above it on three sides; the fourth being
that looking towards the plains. Long rays of a mile each would probably have tobe cut
through these trees to make the station visible from the north. I erected a high plalm
on the old spot, but even this was of no avail, '

10. As Cnptain Williamson did not meditate a start from Tura before the first week in
December, I determined, if possible, to visit the hill stations of Nokrek and Mimaoram, and
left Tura for that purpose on the 19th. We crossed over a very high spur from
Durama, & point which (afterwards called Duragiri H. S.) at once presented itself a8
favourable spot, from which, and also from Rangira, I should be able to fix a few prominent
fentures of a hill range running east and west, which for convenience’ sake may be called tho
Watrigiri Range, no special name being given to it by the Garos, This range ran parallel to,
and north of, the proposed live of march. T would also fix points on the Arbela tange from
the same two stations ; this was a high range we should have to cross. The first night we
stopped at a village called Macholgiri, situated on the Kalu rtiver not far from itssourct,
but which owing to the many rivulets which flow into it from the steep spurs of the Tura
range. is here a considerable stream flowing noisily over rocky boulders. Most of the mals
inhabitants turned out on our arrival and cleared a large space on the bank for the camp,
bringing firewoad, &c., with ready cheerfulness; and the next day Bollunga, the Luskur,
accompnnied us to Ramphagiri, o village on the west bank of the Semsang, about lh"?s
hours" march from Macholgiri. The path wound about considerably through .tlnck ap!
high grass jungle and along the beds of small water-courses, a favourite pathway with 0?1!0?
coming out occasionally on to patches of cultivation on small rounded hills, on each of wh'cl
I was able to fix myself and do some work. I found, to my surprise, that my fixings of Mac ",‘;
giri and Ramphagiri were each more than six miles north of the positions assigned to thcﬂll “
the published reconnoissance map of the Garo Hills; and hearing that the indepent ml]h
villages were on the Arbela Range, thinking also that perhaps I might have got further nor
owing to tho error in the maps than had been anticipated when 1 started from uhmr;l
hesitated, in the face of the expedition, to precipitate matters and risk a collision (thOUg_t h{
guard would have been quite strong enough) by ascending the Arbela hill which was d“” 0
easy reach (rom Ramphagiri, and remained in that village, proceeding the next a%ro'm
Mandalgiri. The path, rising suddenly above Ramphagiri, ruos along a high spur,

which I was able to get several fixings, and also from a favourable patch of cultivation 0eAf
Mandalgiri.
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ad taken, being so different from what it appeared

at the outo # ]}Jan I had exg[‘)ected ; also, that Mimanrani ?nd
the mAPr L i neira and Duragiri, and that the rest of my time before
:‘)Jikre W?“.]d be 'ntﬂ;l‘t;?u{:lorlge%;bg employed in gﬁlﬁiing as many points as possible from
start? No path exists by which Nokrek may be approached from the
f Durama, and for the same reasons, it was useless for my trian-
aorl, 80 "The next day therefore, starting from Mandalgiri early in the morning, we crossed
lion. he TR surce, and ascending a very steep spur, our path followed up the ridge
fhe Semsang 0eAT ! ran e' This path the Luskur of Rampbagiri, Toza, who was our
oadipi lhedTm;awas f road much used by the Garos proceeding to the hits in the plains ;
guide, ml.O.l'ﬂ;e'tqmwa through a maze of mighty trunks and tangled creepers, and covered
bt |hread"11u :;es itywas almost imperceptible to me, and even Toza himself hesitated
"'lh.rﬂll‘iln ;: to its direction. The gloom of the forest was very great, and it was oot till
“‘“S.IO:; yafternoon when we crossed the range and began to descend its southern face,
hte i,[ a glimp;e of anything more than sky. We did mnot arrive at a favourable
st "veag lace Lill Jate; we were marching pearly the whole day without meeting any
Mmpn-lnth}e, heat was very great, and the coolies rather distressed in consequence. The next
:'vater;t noon, we reached Tura, and I saw that the signal had been put up on Rangira.
‘]‘lﬂI};'pla',form fad also been erected on Durama, and on the 24th I visited the latter with the
sault already mentioned. On the 25th I sent heliotropers and coolies, with a blanket and
qne provisions, down to Mankarchar, and went out myself to Duragiri and erected a signal
hore: 20d the following day, Captain Williamson (who had returned to Tura on the 23rd)
haviné kindly laid a dik for me, I rode down to Mankarchar, and the next morning, going out

arly to Rambola Tari, I tried {0 observe at Raogira and Duragiri.

12, Unflortunately clouds hung over the hills all day, preventing the heliotropers
working, aod the distances were too great to make out the signals with the small theodolite.
I'would not spare wnore than a day at this place, and in the evening rode back to Harigaon,
shere I found my camp, and very glad I was, for owing to the carelessness of a kalassi at
Vankarchar, the rats during the night had eaten up what should have been my breakfast
ad (iBo. On the 28th I observed at Rangira, and returned to Tura on the 29th. The
olumn could not start from there till Captain Williamson had received intimation that Mr.
Daly had got well on with the stores towards Rongrongiri. This intimation arrived about
3d or 4th December, I think, and a start on the 7th was decided on. In the mean-
lime I was employed in observing at Duragiri, Tura, and N, W, Tree, and in improv-
ingand extending my plane-tabling in the neighbourhood of Tura; also in arranging for
guards, &¢,, for Nasirudio, and starting him on his half-inch scale work.

d th €
! ”;‘:dfozﬁcupied more time t

WO
Ibese s in the case 0

13, Tleft Tura with my party on the 6th December, preceding the police as far as
Selblgiri, working along the road. Captain Williamson, with Mr. Cawley and the police,
artived on the 7th, and the 8th was spent in visiting certain independent villages within reach
from Selbalgiri, aud the whole camp moved forward on the 9th to Kiragiri, passing through
Alogiri and Gondengiri, two villages which submitted on our approach. In the latter we
sere old that the Garos were ahead in force intending to oppose our progress. We, however,
amived at Klragll"l without seeing anything more formidable than some fine peafowl, several
o ]whorn died a violent death. On “the 10th we proceeded to Tougbolgiri, and arriving
ttly 3‘0 explored the country south and east towards the valley of the Semsang. The
:’l”‘ hﬂ}' e reached Dilmagiri (dilma, “big or principal " giri, “village”), the great
;urgﬂwghgld 'Ot.f the independents, which was supposed to have given the signal for all the raids,
o arel w}z;.s expected the Garos would make a desperate stand, Not a Garo was visible
ated ];E)lf?zc bhowever, and our entrance was peaceably effected. The village is prettily
ke s 3 tﬁnks of the Rongrete, an affluent of the Semsang, wooded hills rising up on
ocknde d’e?nd de:l:louses scattered up and down most picturesquely among the trees. No
atrangs ho:;]e ed the approaches, and they were but slightly “panjied.” At the principal
keen Cou'sultedver’t Was a remarkable erection of symbols, by means of which oracles had
wight make XS (I)lthe success which should attend any attempt at opposition the Garos
e o ither .t(;a. forked post bore a decapitated goat crucified tail upwards; below this,
life-sizeq § ure stl' e of the path, stood two bLamboo machans, on each of which reposed a
town of b%mb ol'a man, made of brushwood enclosed in bamboo basket-worlk, with a small
o the humag f::: mk:lqd the. forehead. The figures were well constructed, the different parts
Girelety of hamb:)n eing fairly represented. Many large sharp-pointed stones, baving small
Sumber of bambog Tound the tops, stood upright in the ground close by. An immense
In default of mor :H@ars, mteuded_ongmally for defence, were planted round the symbols.
the symbols, eqn ¢ clnmndable enemies, the Garo constables and tame Garos with us cut up

» &spectally the figures, with great fury.

14,
nediate “;?gli]ltl;u(:{; 011:10 day was made at Dilmagiri in order to explore the fields in its im-
% he expogteq 4o moot, b Captain Williamson was anxious not to delay too long on the way,
“Msidored (hag aft.eee oth Captain Davis and Mr. Daly at Rongrongiri about the 17th, and
Alion ooyl e deci:.i ad_]unct.lon had been effected and o consultation held, a better course of

© wero Ty ed on than by each column moving about independently of the others.
, Who w Taging about among the Dilmagiri fields we suddenly came upon a body

€t¢ 80 astonished at our unexpected s ppearsnce that they retreated precipi-

e w
o Gargg

Q
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tately with hardly any show of resistance. A few ¢ joom” houses were burnt, and th
of grain destroyed as a warning, a certain amount of rice being carried -
number of pigs were caught by constables and coolies.

i slory
oway ; and large

15. A large consumption of pork took place that evening with
as cholera broke out among two coolies wh}:) had gorged thegmselvest:r?tlfnigmhresmu'
flesh ; two of the friendly Garos, of whom about 150 were with Captain Wil]inmes al[".”“’
among the victims. This had a dispiriting effect on the rest, many of whom tzn, bei
their villages. Fortunately the outbreak did not last long, and few men were loste b
13th we reached 2 place called “ Sarramphang Hil, a level piece of ground on the § Ou
where a large market is annually held under the trees called by the Garos * Sarrg
hence the name, “ the hat under the Sarram trees.” It was reported in the evepj
the rear guard had come in, that a Goorkha cooly having found some Garo 1
village, Ronghakgiri, on the road, which had evidently only been deserted that me
having succeeded in concealing himself in_the long grass jungle which bordered the
path on either side, had been left behind. It was no use to send back for him that l?gﬁw
and no doubt was entertained as to his fate, which we afterwards learnt was this H;: ;
separated himself from his comrades, and allowed the whole line to pass him, he ;;ppareu]ﬂv
had some idea of proceeding towards Tura, or probably in any direction rather thay lha{
taken by us; but overcome with drink he lay down in an open place. Here he wos fond
by some Garos, who at first imagined it was some trap on our part, and, suspecting o
ambush, ran away ; again they came back, again retiring, till at length, satisfying themselve;
that all the other invaders had passed on, they rushed on him as he was resuming his jourge
and despatched him with a blow of a ““ dao.” His skull was brought in to Rongrongiri ; whey,{
the Dilmagiri men submitted it to Captain Williamson, and it bore the mark of a severe
cut inflicted from behind. Other coolies tried to run away at various times (none of my
Khﬁ;sia‘s‘u I am happy to say), some succeeding in returning to Tura ; but no others met wity
similar fate.

CMgang,
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16. To return, however, to the camp. During the evening several elephants attempled
to enter it, the place being apparently a favorite resort of theirs ; and several shots were fired
before they could be induced to retire. On the l4th I accompanied Captain Willismson
to Rongrongiri, which proved to be about three miles from our camp. Here we foud
Mr. Daly encamped in an open cullivation commanding the river; a rough stockade sur.
rounded the huts and russud godowns. His column had reached Rongrongiri on the 9th,
and found the village deserted. The next night the Garos burnt it, but made no demor-
strations against the camp till the 12th, when at midday, after great shoutings, intended to
instil fear into the minds of the police, they rushed from out the cover of the forest towards
the camp ; the police received them with a volley which knocked over three of them, md
they retired behind some breastworks of wild plantains they had erected, but which hardl
proved bullet-proof. They made one more assault, which was, of course, equally unsuces-
ful, and retired across the river, threatening to bring reinforcements ; they did not relm
however. We returned to Sarramphang Hat in the afternoon, and there the camp remaioed
till the 17th, to allow of a good path being opened to Rongrongiri, and to give timefra
space to be cleared for us adjoining Mr. Daly’s camp.

17. When we arrived at the latter place, we expected to get tidings of Captain Davig
or to see him there. 1 was very anxious to hear of Mr. Robert, of whom I had no vew
since I left him in Goalparah. No tidings, however, had been received by any one, ad
the independent Garos, who came daily, knew nothing sbout the movements of the Niba
column. Soon the 19th I accompanied Captain Williamson to Samshangiri, which be
wished to visit vid Bongongiri, About 12 noon, just as we were leaving the latter village
a violent earthquake, which must have lasted quite half a minute, occurred, the severest 1
have ever felt, and second only in violence, as every one declared, to the shocks of the great
eartBquakes of 1869. I managed to get some work on the road, and on the 20th, getling
some “ dugouts” from the village, we explored the river southwards, returning by river the
third day to Robgrongiri. I found that Daliludin had arrived from Tura, where he had been
Jeft when the force started ob account of continued illness, We learnt that the guard takiog
the dik into Tura had been attacked passing through Dilmagiri, but had beaten off the
Garos. At the entrance to this village the unfortunate Goorkha coolie before menhom;g
had been sacrificed, and the guard saw hanging up on a pole the lower jaw of the wretch
man aod also his scalp.

18. Captain Willismson was meanwhile employed in receiving the submission of the
chiefs of the surrounding villages, and huts, godowns, &c., surrounded by a ‘shght stocka_d&
were erected on the site of the burnt village of Rougrongiri, a most ad.m_lmble defensl;e
position on the top of a rocky mound overlooking the view, with a precipitous fall onl ;
waterside and descending steeply on the other three sides, which were cleared of jungle so
thickly “panjied,” rendering sudden assault impossible, and in the remarkable absence amond
thefG:lr:)ls of any missile weapona beyond stones or bamboo spears, no other danger wast0

e feared,

19. On the 1st January, receiving tidings of an attack by Garos on_the russud deptz
at Bengal Katta, a post on the extreme morth-west of the Garo Hills, in which it was T
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ut up, Captain Williamson despatched Mr. Daly in .that

rted the [‘Olicf’ gu ,ﬁihagil::;ﬁi? Wag;igirs Baljekgiri, &c., and I detained Daliludin to

direetion ”d-dezﬁect’u signal on the hill above Watrigir, and fill up as much as he
accompany’ bim tto till he came into the moonshi’s w'ork, when he was to rejoin me at Tur‘a.
could of the cout ryn Davis and Mr. Robert came 1n. The latter had managed to get in
p e 20d Capmi]es of country in spite of many difficulties, Captain Davis had also
aboul 400 square I ome twenty-five or thirty villages. In the course

i duction of s r . ;
Joge very g00d Worlljel nht:f rl&)aeeunc twice attacked, once at night when encamped in a village
o hh' I‘]V“Egiegr;figs Having failed to induce the villagers to go in during the day, he sent out
called Du '

g ade prisoners of several women, The Garos, resenting this
the poliee :Z:;z,lﬁl‘:ingt ?:?gh:n and a]ztacked the camp by throwing in stones; some of them

pceediog he sentries and others under shadow of the houses, with the view of
red wthcergffioi%,tl?utt tliey were detected and made prisovers. Among them was the
culting

headman who alterwards submitted.

ing the villagers were dispersed, the police capturing two small cast-
, 2. Sﬂ;ﬁzﬁg nlli?t?emtéhings, th%a bore being .about 12 inphgs long a._nd say $-inch
iron guo *ach furnished with a long iron tail and sharp end. Thisis stuck in the ground
diometer, e'red sngle and the gun fired off. These are only used at festivities, not being
at thfir;qll;s indeed they are utberly unsuited, for offensive purposes. Again, on leaving
inedets the Garos suddenly attacked the coolies, but a volley or two dispersed

j ing . ; :
lsl;n,;l on(‘;nmt)lrllilsl 3::casion Mr. Robert had a narrow escape, as ht.a remained behind work_mg
inelh;evillage, to which the police bad set fire, and into which they were also firing.

Hr. Robert thus found himself in a critical position, cut off from the column by the burn-
ino houses and shots of his friends, and surrounded !)y the Gar’os; he, .however, m.anaged to
rjoin tbe former by creeping cautiously through the jungles which encircled the village.

¢l 1t is privcipally owing to delay in the early part of the season that the survey
arly did not reburn to Shillong early in May, instead of the middle of June, by which
aldilional expense waa incurred to the Government. The 2nd, 3rd, and 4th Ja,nuary were
gent in inspecting Mr. Robert's work and in making the necessary arrangements, in con-
mllation with Captain Williamson, for carrying on the work. Captain Williamson also
wote oub some instructions concerning the survey for Captain Davis’s guidance, as that officer
tld us that when be first saw Mr. Robert at Nibari he wondered who he was, never having
reeived any instructions about him, a statement which took us all by surprise.

22 The future plan of operations decided on was as follows, Captain Davis was to pro-
wed leisurely towards Gahal, another russud depdt north-east of Rongrongiri, allowing Mr.
Robert time to erect sigmals at Moungrhi aand Sokadam, as he had said on arrival that he
bad trelve days’ supplies with him. On the 4th, however, Captain Davis said he had no
nsod whatever, and that he should be obliged to go into Gahal at once. He allowed Mr.
Bobert a guard to po to Moungrhi, but directed him to join his column at Nokrek on a cer-
tain day, which did not allow time for him to superintend all the clearing himself which he
Ieft o the Garos to complete, and thereby necessitated two visits for me later on.

3. Mr. Robert having managed to get about 90 square miles of country in, rejoined
Cipin Davis on the 10th, and was informed that scarcity of russud would necessitate a
baly march to Gahal; and he was not allowed a day’s halt vor an independent guard in
et bo aseend Sokadam Hill, from which he could have intersected points already scen from
lhoungrhl in the direction of Gahal ; the consequence was that the march to that place lying
R'gugh low ground, and the high range of Sokadam shutting out all previous points, Mr.
ot was obliged to close work as soon as he left Nokrek, instead of getting in alout 250
‘Tqi[l]l:::an(]ll'les by the way. It took the column five days to reach Gahal, the last march, not-
mVelre d“ﬂ‘"g ‘ghe necessity for haste, being only two miles; and on arrival there it was dis-
i ]?té ere were still three days’ provisions for the whole force. Had Mr, Robert had
4 Encmnli' ¥ed in advance, he would therefore have had ample time for sketching country
e oﬁi: m.g:_ ];Jlace. A good ten days’ work was thus lost. Through My. Secanlan, the
e 'Ier wit Captalq Davis, Mr. Robert got detached for eleven days, and did about 160
miles in the divection of Gahal, Jeera, and Moungthrim, clearing and erecting a signal

& this latter hill, which i i ' .
atter hill, roved ad ' Ahion. Here for .
oo ler bl Robm.t? admirable point for the triangulation. Here for the present

Il - Oﬂnr:':]e. ﬁt}f‘ Jﬂn‘}ary. having seen Mr. Robert in a fair way for starting to Moungrhi,
sbont g lff’lileig}‘l:l or Mimanram with Captain Williamson and Mr. Cawley, and encamped
1t bad g0 e 0;n_the old H. 8., to which no path existed ; fortunately the Garo interpre-
v bried 4 c;nn 1ts whereabouts, and the next morning, sending on the camp to TFarran-
e, g it e our way up to the mark. Tall trees shut out all view of anything beyond
™ longth 4 mag n?xt till after three hours of dispiriting tramping about steep hill sides that
ther hour's c{nt‘tv' o had been sent up a tree, discovered some signs of the old signal, and
boss, bronghy ing through a most tangled mass of creepers, long glass, and very small
tten ang b&mghoo “ts to the point. The signal had fallen down and the old poles were too
"anted {y he ins 00 far to thiok of erecting another there, and as mone of points 1
¥bited Emgpgirg ner hills ‘had been cleared, we descended to Farrangiri. The next day I
gt with Captain Williamson, who wished to have a route survey from that
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place through to Rongrongiri, this being part of the intended road to be carri

shung Doorgapoor, through the Garo Hills sid Sokadam, and Thapa to Goalpar:}(ll, from S

25. I found a very satisfactory way of conducting route surveys wh .
a line of march. It was as follows. Just before startingo I comparedy the ?i?rizi?:;pa}lmg
shadow with several bearings of a prismatic compass, and on startin o

took th ;
tion of the road with a compass, and also all great changes which a%terwardseocgceun:-::jI dd".“'
the march, as well as rays to any known pointa. All minor changes I obtained by Watzli;ﬁ
g

my own shadow when the sun was behind me, and that of the man in front when t}
was before me, and whenever a halt was made, I checked the direction of my shadow e sup
to find the variation due to the sun’s motion at different periods throughout the da a
little practice soon renders one almost independent of the compass, and i would «en};}alfi
guess a bearing within 2° or 3°. This difference in short distances when plotted on a smajyl
scale, say one inch — one mile, is of no importance. Of course for long distances, for ingls
anything over 200 or 250 yards (which, however, seldom occurs in jungly country), com e
bearings should he taken to ensure accuracy. To find the distances, I noted the timep:zs(
traversing each by a watch with a second’s hand, occasionally pacing 100 yards to find the
rate of going, all halts or checks of course being noted also.

26. By thissystem a frequent stoppage of the whole line in rear in a parrow path, from
which it is perhaps impossible to step aside while takiog compass bearings, is avoided, T,
compass is much affected often by the proximity of riflesand bayonets; this difficulty is also gt
rid of. The changes in the direction of a jungle path are very frequent, and ohservatiors
of shadows enable one to determine whether the direction of a path really changes or oly
alters for a few yards, resuming the old course again. Accurate measurements by pacing
can only be obtained by keeping up a continuous steady walk, which it is impossible to &
on a line of march; but I found by repeated trials that the rate of a column does not vary
nearly so greatly as the pace of any one individual in it, A good deal of practice is neces
sary to get accuracy in steep ground, but in tolerably easy country, I found 1 could obtains
very fair amount of accuracy without much difficulty, That this method cannot be practisd
when the day is cloudy, is not a serious objection, as during the cold season sunny days are

in the majority, and jungle is seldom so thick as to prevent all indications of omes
shadow.

27. This is, however, a long digression, and I return to Farrangiri, which we again let
on the 8th, and visiting Mimanram on the way to point out to a Garo from a neighbouring
village the position and kind of mark which Captain Williamson had ordered the Garos lo
erect for me, we reached Rongrongiri that evening. Here we heard that Colonel Haughloo
was very ill at Tura, and wished to see Captain Willhamson as soon as possible ; also, thal
there was no truth in the report concerning the Bengal Katta raid, no unfriendly Garo haviyg
been scen near the place. It seems to have originated in the Doobree Bazar, and comirg o
the ears of the native assistant commissioner, ho at once, without any inquiry, apparerlly
telegraphed to Colonel Haughton that the raid had actually been committed. —Caplain
Williamson left next day for Tura, and Istarted the day after to explore the valleyf the

Semsang, and to clear and erect a signal on Arbella, and thence to Tura, where I arrived o
the 13th January.

28. The next few days were devoted to office work, and visiting Rangira again, &
Daliludin had erected the signal at Watrigiri ; and on the 23rd Captain Williamson started
for Goalparah, and I left Tura with him, taking with me Daliludin, in order to visit and
clear Tingrith, Dalmung, and Jeera points. All these were ready by the 6th February, bat
unfortunately, with the exception of the day I was on Dalmung, the weather was so hay
that I could not observe a single angle, and as maoy other points still remained to be
cleared, I could not then afford to wait anywhere for a chance of clear days.. A great dis-
advantage in putting up stations in that weather was the uncertainty of the signal being put
up in the best position with regard to the other points, some of which might be obscured by
an intervening tall tree. Captain Williamson wrote to me at Nibari on the lst Februaty
“that while he was at Damra, where he had been inspecting schools, Captain Davis had rlddes
in to see him from Chima, and hearing that no mark had been put up at Sokadam, he Tl‘
directed that officer with his column to proceed to Rongrongiri »id Sokadam, to eqable Tt-
Robert to erect the signal and fivish off a little bit unsurveyed near Nokrek, proposing that
he and I should meet Captain Davis and Mr. Robert at Sokadam on the 9th, whena?
independent guard would be given to the latter to go wherever he wished, the former mhl:g
his column to Tura previous to leaving the hills. ~I was very glad to receive tidings of .ri
Robert once more, as I had not heard from him for a month ; he had written to me twict !
appeared, but through some mismanagement the letters which had becn sent to Rongl'oﬂ;
giri to be forwarded, had been returned from that place to Captain Davis, who then sen
them to Goalparah to be posted. 1 left Jeera With Captain Williamson on the 7tb, nrnvtllﬂﬁ
at Sokadam in two days, Instead of finding Captain Davis there, the Garos told us he ﬂt
gone straight on and that no signal had been put up; we therefore went up ourselves l;,?xh
day, taking coolies and Garos with us, and fortunately, finding an excell.ent point WS‘:
would require but little clearing while the coolies were collecting and preparing bambOOf‘vl. c.!.
I got a goodly number of angles. The afternoon being very clear by 6 P. M, and a brillia®
moon favouring us, we got the signal up before returning to camp.
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rrived at Rongrongiri, where we saw Captain Davis
a hurry to get to Tura he llmfd ?ot 'ia‘]lowed t}l;e
i the same old tale! but Captain Davis left for Tura on the

to put l\lx’%llngn:;%ng};ve Mr. Robert a guard to go whither he would. Unfor-
11th, and Captétt came a little late, as the weather was henceforth very hazy, and in March
ugately this br?""th er impeded his progress, sO that it was not till the mu_idle of May that
the "’Omﬁ.md‘:;e ortion of hills assigned to him. Mr. Robert’s reputation asa surveyor
b bod ﬁms'i'ehed nrud you have yourself acknowledged his services on several occasions;
;idwe” :S;::rl:here'fore that you will attribute to any waat of zeal or energy on his part the
0 00!

delay in completing bis work.
30, At Rongrongiri Cap

day, the 10th, we arri
d:!g R’{t‘ll:rlt]e “'I'h?former sni,d, being 1o

tain Williamson received orders to proc&gﬂ as ls:qnn as possible
. f the boundary between the Khasi and Gfu‘o ills, taking a surveyor
with I(]I]e seg:mce;:;tldouot go beforeythe beginning of March himself, and 1 Lioped to bave
i Im&d deal of the triangulation done by that time, as I was the only surveyor who
bad 1,67 illiamson on the boundary, both Mr. Robert and Nasirudin

Captain W \
;“”[.‘zfzc:[;%ac%yas Bley could do of their own work., I agreed to be in Tura towards
l]:evznod of February, to make arrangements there for proceeding to Shooshung Doorgapoor,

glere it was proposed we should meet Colonel Bivar, Deputy Commissioner, Khasi Hills.

31 1had intended that Daliludin should have plane-tabled all the Tura range south of
the Semsang river, but he was seized with a fresh attack on the 11th February, and was
uable to do any more work, and I sent him away on sick leave on my return to Tura.
On the 12th February I left Rongrongiri for Moungrhi. Unfortunately the weather, which
had been very clear for a few days, again became hazy, and I did not get all I wanted ; .the
{ukma of Dawa bad not cleared as much as was necessary moreover, so leaving instructious
sith him as to the necessary clearing, I left for Mimanram vid Semsanggivi and Bowigiri,
thne-tabling by the way. 1 found a very excellent signal on Mimanram, but the breeze
was too great [or e to get any angles. I managed to get some country done, and returned
o Rongrongiri on the 16th. Taking in supplies there, I proceeded to Dilmagiri and Watri-
gin, correcting (now that I had the well-defined points of Sokadam, Moungrhi, &e., to go by)
adimproving the reconnoissance made during our first march in December.

82. The weather still continued bad, and 1 failed in obtaining angles either at Watrigiri
or Atbela, notwithstanding that helintropers were at Mimanram, Sokadam, and Moungrhi.
Itried alto to observe by night. I directed the heliotropers to light fires over the mark,
the bamboo signal above being protected from the flames by a machan of bamboo mat-
ling covered with damp earth. 1 repeated the experiment several times, but without
sieess, The telescope of the 6-inch theodolite is not powerful enough to make out
these fres without a strong reflector behind them at greater distances than six or eight miles.
Lpto that distance fires were thoroughly successful, but unfortunately objects were generally
vsible by day, also at the sme distance even in the haziest weather.

Aboataé Lencamped in Ramphagiri rather disheartened on the night of the 2Lst February.
lentu A-h;-. a stroug breeze blowing through my water-proof sheet, which was pitched as
Ieav.;::ous?t me, :iind directly after a heavy shower, lasting for some time, came pattering down,
e lel'(ﬁsl pl?sse off, & clear and beautiful starlit sky. My spirits rose, for from past experi-
e ;1:‘; lthﬂi\lge next day would be clear, and I thought I should probably be able to
uysy “eso thela and Watrigiri in thesame day. In case of any delay oceurring, as
guardpspend'w:ﬁ ruaning short, I determined to take only a few coolies with me and a small
hasoun " l?t,bw he ll'fest of the camp at once into Tura, taking all the russud I could with me.
®lntry wag dist‘?s “lght. I ascended Arbels, and found, as I had expected, that the whole
“lecamp on tomV\cI { Y'?lPle even to the snowy _pea.ks of the Himalayas. I at once sent my
that place myself aA”é";h and by 11 A.M., having completed my observations, I started for
dout § by yandlt k.uot ﬁr heavy shower came down by the way, but I reached the village
10 the mark Aﬂ]mg the theodolite, &c., from my tired men, made some Garos carry them
te next day duri "‘ea‘l’_}’ cloud obscured the view to the north, but I got some angles, and
leevening o og afew clear intervals, I managed to get all angles Iwanted, and in
§ went on to Rengigiri, and into Tura on the 24th.

34 i .

© you th'rlt‘allJthng:gtu!atlon.“',as much less advanced than I had hoped, and I telegraphed
rvey had bogp cou[: ﬂlm ;N\Ilmmson concerning its postponement till after the Loundary
1o have i work c,)p e;e » the reply being that the Bengal Government were very anxious
feply came aboyt thml') ?ted then, and that the triangulation might be postponed. This
Caprain Williamsol,ezt'[]' March, and business conuected with the expedition detained
Tequired for the boun(;a ure till the 9th. I employed the interval in transferring points
8 oIk o he }-inch Y, lrevnsltmg stations near Tura, &c. Meah Nasirudiu had finished
s, but wighing 1 i scale a9 far as the supposed boundary between Goalparah and Garo
® could of the )gw til:amlne the ollrl revenue survey maps, I sent him to do as much as
*%¢ Al the villageg 4 50‘.‘"%}' _ outside this boundary. Captain Williamson was anxious to
* Surhamkar with I\? o his Jurisdiction which lie without this boundary shown, and sent
%hich time Nasirud asirndin to point them out. They left about the 12th March, up to
! mile. ¥ Hind !4 Was employed in making a plan of Tura on the scale of 24 inches —

stani kalassis had proved, with one or two exceptions, a most useless set

R
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of men, never being able to keep up with me on the most level gro .

something, and requiring coolies for their baggage and food. As itg wz: i'e:;;vs:{s forg"!h“
ing the lateness of the season and the amount of work still Temaining, that I shgﬁlsoﬁmd“'
to move about rapidly and carry as many days’ supplies as possible, I determined not te el
any but Khasias with me, and discharged ten of the most incapable Hindustanis Mo fake
perience of these men is that they are unfit for work in the hills, which seem to th y
much ; Goorkhas are better, but those I had with me did not come up in strength {)r e[’-’ koo
to the Khasins. aclivity

35. 1left Tura with Captain Williamson on the 9th, aud arrived at Shooshung Dogr,
poor on the 12th, carrying on a route survey the whole way. Tn passing from Daloo to Doga-
gapoor, where the boundary between the Garo Hills and Mymensing has already been l:rd
down, T noticed that it was only occasionally that we saw the boundary pillars, the othel
being placed in the jungle which covers the low hills, forming the southern boundary of tlE
Garo district. In continuing the boundary, which it is proposed to do next year, I'beliey,
by the revenue survey, I venture to suggest that it would be better to keep the whols of th
pillars out in the open. I should not imagine that there wonld be any difficulty in thig
and the boundary line would be much more easily found at aoy time. At Shooshung Doy.
gapoor we found Colonel Bivar waiting for us, with the Khasia  Siems,” whose int.ere:lbs were
affected by the Loundary about to be laid down. On our arrival these men were called yp
and stated their claims.

36. The “ Sism” of Nongstoin laid claim to all the country east of the Damreng river o
the north and of the Semsang on the south; and the * Siem” of Ramrye also laid claim to
many villages, to which clearly they had no right, neither possessed any local knowledge of (he
places they claimed, and as they did not seem inclined to abate any of their claims, i
became evident to the Commissioners that the only thing to boe dobe wasto lay downam
authoritative boundary, starting from the Moheshkali river, which Colonel Haughton had
declared to be the west boundary of Nongstoin’s territory, and taking, as far as practicable,
natural features for the line of demarcation. As the Moheshkali was well known aud had
been surveyed already, it was not necessary to explore that river; and the hills were enlered
by the valley of the Mahadeo river, a much easier route, on the 15th, encamping near the
old survey station of Balpukram, a fine open elevated rocky plateau. The path up to it led
through and over masses of sharp limestone rocks, which, by the action of water, had assumed
the most fautastic shapes—now like the ruined and moss-grown battlements of some huge
keep, now standing up in clusters of long sharp pionacles among the trees, or again presenl-
ing the appearance of fallen columus. From the summit of Balpukram a long well-defined
spur runniog down to the Umram river was chosen as a good line for the boundary to take
to that river, whose course as far as Semsang it was afterwards intended to follow, ad
thence up the Semsang to Nongsram, at which place the inquiries previously made by
Captain Peet, who officiated for Captain Williamson during the latter's absence oo furlog,
bad ceased. This much was decided on at starting, and we proceeded to Nongsram tii
Nongmeng (where a halt of one day was made to enable me to get in the surrounding coutry
and source of the Umram), Rengdini, Sudugiri, and Swangiri.

37. Tle country here is very intricate, densely wooded, and much cut up by small
streaws, and it was with great difficulty that I was able to get any fixings. At Nongsram
we learnt from the Garos that Mr. Robert was at work close by, and I at once despatched »
messenger to request him to join us, which he did the same afternoon. It was very fortunate
that we fell in with him, as I found he had surveyed most of the country through which the
boundary was to be carried; and an inspeotion of his plane-table materially assisted the
Commissioners in deciding on the line. Captain Peet hug recommended that the Rungdi
should be taken, but Mr. Robert showed us that the Rungdi ran in too easterly a direction
into the Khasi Hills, but that its largest tributary, the Ronga, was admirably adapted for 8
houndary, and it was finally chosen. Another advantage from seeing Mr. Robert was thl
he gave me the positions of several points he had prepared for triangulation, which lay close
tv our course, and which I was able to visit by the way. On the 22nd, leaving Nongsra®,
we marched to a small village, Mansung, on the right bank of the Ronga, nearl half way b
Parmiap. We arrived about 11 A. M., and after a slight halt, I went with Captato Wlllmms;lln
to Hashlong and obseived there. The afternoon was too hazy to get all the points, so L':
next dav Colonel Bivar preceded us with the camp to Parmiap, whi!e we ret'urned to H;S "
long and finished the observations, going on in the afternoon to Parmiap, a village which 1
situated near the source of the Rooga.

38. The next day we visited Nongbak ; the weather was unpropitious, and Joom ﬁﬁs
lighted in all directions still farther cﬁ)scured the hills ; and T returned there again th? tcl'n;
lowing day, while the Comnmissioners were employed in camp conducting examinations 0 of
surrounding villages. They determined to carry on the boundary by means of the Rad‘mc.m
Ildek river (called also in the plains Dopsilo), a small tributary of which, the Ul'nP‘*l,rle .
near Parmiap, and oo the 26th we followed up the Parmiap stream to its source, WLI;“C i
short line connected it with the source of the Umpai, and the next day started for H aoegm-
Here it was discovered that if the Radiac were taken from this point as the lmundm'y,_!ié'il,lq
Garo villages paying revenue to Captain Williamson would be included io the Khasi ’
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) ) S h
re necessary to fud apother line. After a careful examination on the 28t

i herefo f
and l-h':'zsblgundnries of Hadaogri were taken.
the villag

is part o

49, This part 0}
dlreals, thron_lgh Wl]fl
{he olherwise lmpassa;
lermiuation,_nnd on the

is most dificult to get about in, swamps and muddy
f {‘,hew‘;mi\lr]:;{d knee-deep, affording the only means of passage through
e jungles ; but the line of boundary was here brought toa satlsfacto!'y
99th the Commissioners separated, Colonel _Blvar returning to Shil-
Williamson proceeding to Goalparah. I accompanied the latter for two days
Captarp lbl‘ Oa the 29th, at noon, we reached a village, Madung, abqqt two miles
il ve reached Dabl. cal Survey, which I was thus enabled to visit the same
from Gorkhar, Jall my angles. Ifound that the joom fires had reached as high as the
day, aod Scdc‘"f aed it,y 1 ;ut up a pole and brush after observiug, and a few days later
sigoal and des trc:ly un.ot,har signal. On the 30th I went oun to Dabli, and .thence saw that
(e villagers pR‘:n'unp had also Leen burped. It was necessary to re-erect it before I could
fesigonl o D}I;bligso the next day 1 went there, and us, in consequence of heavy rain
derte rr(;1md bad 'for several days, the weather was very clear, I was. fortunate enough to
ey n: les early, and having sent for the villagers, made them put up a new signal
glal rthlfﬁl The 'following day, sending my camp across to Nibari, I returned to Dabli,
beforebmgvio there, proceeded afterwards to Nibari, where I arrived at 64 P.M., after along
mdnhsefr32 ?niles ir'1 the Goalparah plains under a very hot sun. The Khasias, with the
:l[]:?doloi(e &c, arrived about an hour later than 1 dld.. Not one of the Hindustanis, and
very few o‘f the Goorkhas, could have d(')ne the distance m.le.ss than a day and a half. The
wo Garo policemen who were with me did not reach Nibari till noon the next day.

Jong,
Great Trigonometrl

40. A simple diary of my marches and observations would be neither intere'sting nor
instiuctive, and 1t is enough to say that Ly the 12th April 1 had, by dint of marching about
% miles duily, with the exception of a three days’ detention on Ajaghar, succeeded in ob-
wving at Ajaghar, Pandpar, Tingrith, Dalmung. 1 was fortunate in other weather, for
thougﬁ we were visited by heavy storms each night, they generally passed off before dawn,
lving the days tolerably bright and clear. Returning to Nibari, I laid in fresh supplies
ad started on the 13th for the eastern triangulation, and observed at Moungthrim, Megam,
Duragiri (where 1| was detained one day putting up the signal which had been blown down),
Sokadam, Mimanram, and Moungrhi, returning to Rongrongiri oo the 31st April. Ob the
I+t May, sending off to Tura all my sick men (of whom I had then a daily increasing num-
her) owing to the unhealthiness of the jungles and daily drenchings we got during the lat-
ter hall'of April, I left myself to finish off the Tura range, which was to have been done by
Inliludin, and also & small piece of country near Delkrangiri and Alogiri, and arrived in
Tura on the 8th May.

#. 1 remained there one day for office work, and then set out on the 10th to observe
at Bangari, Borchi, Dadok, and Shikarpara, returning to Tura for the last time on the 16th.
Nesirudin had arrived and Mr. Robert joined me on the 20th, and after settling up all rus-
sl accounts, &, with Captain Williamson, Mr. Robert and the camp left for Roohoomari,
shere Captain Williamson had established a convalescent depot, and whither he had pre-
viously sent _all my sick on elephants, I followed a few days after, riding straight through
i one day with Caplain Williamson, and after waiting a few days, we were picked up on
the 31st by the Steamer Rajmehal and conveyed to Gowhatty. Here another delay of a
few days “occurred in procuring coolies and baggage ponies to supplement my sick men,
ad the camp left, on the 7th June. Unfortunately cholera broke out on the road, and
?’ll?“hor the men and _baggage were detained in “ quarantine,” about 15 miles from Shillong
Il the 30th June. In consequence of my office and angle-books being also detsined, I was
much bindered in commencing the work of the recess,

2. Individual ezertions of assistants.—This Assistant Surveyor has sustaived his re-
putation for zeal and energy, completing 1,380 square
miles of topography on the }-inch scale, and cleating
with great, fud . several points for triangulation, which he selec_ted himself
HBiene MJ grent. A practical knowledge of the theodolite would greatly increase his
o) hayve ball assistant in the field. Had lie possessed this knowledge, the triangulation
ontend been completed much sooner. 1 have already noticed the difficulties he had to
10 bgainst, and need not again refer to them,

n:: W. Robert, Angistant Surveyor, 8rd

8. Thia Sub-Surveyor has done good and reliable work. Wherever I had oppor-
Stah Nagirngin, SubSurvegor, 1at grade, ~ bUDIties of testing it I found it very accurate. He erected
Soguiation, ppd several signals over the old marks of Mr. Dorao’s tri-

. §'i00h‘scale 0<me.leted 139 square miles of topography on the }-inch scale, and 651 on
Dissoner, 1o’ esides making a large plan of the station of Tura for the Deputy Com-
workigg ;. e suffered 8 good deal from fever during the last six weeks, but continued

g 1n the field notwnthsmnding.

44, i . .
Dulies: This SUb'su”e}'Of was ill nearly the whole season from the date of leaviug Gow-
ldie, 8ub-Burveyor, 34 hatty to the 1st March, when he went on sick leave, with
the exception of a few days, when he accompanied Mr

grade,
Dl] a . .
T sodgot in 70 ®quare miles of topography on the }-inch scale. His work was satis-
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factory so far as it went; it was but & drop in the ocean though, and hig il]
great deal of topography ou to my hands at a time when I should ,ha.ve beeul t‘:?:;gtl};:ma
g

45. Area surveyed, and triangulation.—~The total area surveyed is 2,579 s

including 138 on the }-inch scale and 170 square miles of overlap. The area gfua{ﬁe 'tni.l"s-
gulation is 1,940 square miles. The stations were observed at, and about, 40 points d;lli':

mined from them. It was impossible to fix more tertiary point
were very jungly, all very similar in appearance, and of the sam
erecting conspicuous marks, for which there was no time; it was impossible frequently {
recognize the same hill from two stations. I had hoped to have connected on to the Kl{ o
series on the east, but the delay at Roogrongiri, and the interruption to the trianoula:im
caused by the boundary survey, prevented this, as the station of Ladomai was invisible fro;
any point to the west, and another would bave had to be chosen, This part of the eounty
was very difficult, and though Mr. Robert attempted to erect a signal for me near Swangin
he found it impossible, even when mounted on a machan 80 feet high, to see any dist,uu.;é

across the level and wooded hills. The triangulation, however, starts from three good bages
of the Great Trigonometrical Survey.

s in the lower hills, whieg
e general level, and withgy

46. The cost of the party in the Garo Hills up to the end of September 1873 i
have been about Rs. 21,164, or about Rs. 8-3-0 per square mile.

47. Health of the party.— About ten per cent. of the party were sick with fever ot
diarrhcea almost from the commencement of the season. Several men died at various tines
from jungle fever, cholera, or dysentery, but the general health of the party was pretty good
till towards the end of March, when a great many, both Khasias and Hindustanis, were
attacked with bad ulcers (some of the sores being 3 inches in diameter), which broke outm
their legs and feet, utterly iocapacitating them ; the constables and Gorkhali coolies also
suffered much io this way. In the sad outbreak of cholera, which occurred on the road up

from Gowhatty, eleven coolies at the end of a long and trying season died almost within
sight of their homes.

48. With one or two exceptions, the native doctors with the expedition were almost
useless, The one with the Tura column treated a coolie of mine for cholera, wheo, I fimly
believe now, he had jungle fever, a disease I had not seen before. I adopted a saline treat-
ment after the doctor’s had failed, and the man rallied for a day or two, but eventually
died. The Khasias had no faith whatever in the native doctors, and if I could not treat
them, preferred going without medicines. They said, “ Men die at once under the uatire
doctor, but you keep us alive at least three days longer.” The native doctors were certainly
not well supplied with medicines ; I could very seldom get even necessary articles fom
them ; and but for my receiviog a good assortment of medicines from the Medical Depal-
ment, Calcutta, in January, I should probably have lost the services of many of my coolies
Native doctors, especially the younger ones, scem to me to be worthless, unless they e
under the superintendence of a European doctor ; and this does not seem to be my opivion
only, as a European Medical Officer has lately been appointed to take charge of Tura,cr
tainly not before such an appointment was necessary.

49. Physical aspect of the country, §c.—The Garo Hills, the westernmost of the gt
of hills forming the southern boundary of the valley of Assam, are also the lowest descending
ranges to the plains on three sides. The highest range in the Garo Hills is the Tura range
ruoning east and west, the highest point of which does not exceed 4,700. This range descends
precipitously on the south for nearly 3,000 feet, thence sending out long and very gradua.lly
descending spurs down to the Brahmaputra on the east and into the plains of Mymensiog
on the south, these spurs being separated by deep ravines through which numberles
streams thread their course. The southern face of this rauge presents an almost _unbl‘oke“
mass of fine dark-green foliage of huge forest trees ; from this the yellow pateh, which marks
the position of Tura, stands out in bold relief. To the north the range sends out & seneslof
long, lofty, and almost parallel spurs, the steep and well-wooded sides of which fegd, with
many streams aund rivulets, the principal river of these hills, which cuts throug'h thl‘? range
to the east between Dorengo and Kylas, and is called by the Garos “ Semsang” or Shem-
shang,” and by the inhabitants of Mymensing the *Sumasery.” The lo“fer slopes of thcst:
spurs are well cultivated, and dotted over with a tolerable npumber of villages. The "Ext
rapges in height and importance are the Arbela and Watrigiri, which possess somewbd
similar features, being steep and well marked on one side, and fading away on the otherin
long spurs and a succession of rounded knolls.

50. The Sokadam and Moungrhi are the next most clearly marked, the remmnderlof
the Garo country being a confused mass of low hills (gradually rising in general level 0r
wards the Khasi Hills) and narrow valieys watered by numerous small streams. Out :
this mass a few detached hills stand up prominently, such as Tingrith, Dalmung, Moung-
thrim, &c. The level of all these lower hills being so nearly the same, and the absence oe
any well-defined watersheds showing clearly the course of the various large mvers, ]‘jv‘”e
among our principal difficulties, necessitating much closer working than is u’sually, Tbe levl\i
adopted in this small scale ; and I am of opinion that a survey on the }-inch scale cou
easily have been wmade in the same time and with the same amount of labour.
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R the map will sh(nghO\v is many caglt‘esktwr; ri\.re;z;;:;-
31 Rieers= © ke an entirely different direction. ake, for in ,
itbin balf aln)mle :i:ar"i]:e:;l:e;;}:&h rise close yto each other in the Arbela Hill, t!le.
e Jengial and f‘r!"th: latter at Tongbolgiri. At the northernmost of the' Bolda_mgx}'l
forer near Km-l.gf”{ kes a bend as if it would join the Damreng, and there is nothing in
yillsges the Jen’gI';] l"‘;w country to prove from a little distance that it does not, yet it goes
the b0 lw‘inile the Damreng flows out into the Goalparah plains by Jeera. [t was
u; Beng’l’; E;tt:c‘tually following the rivers themselves that their courses could be deter-
oflen on

mined. . .
;2. The Semsang is a very rocky stream, a succession of falls and rapids, ay far as

% flows gently onwards by Doorgapoor; it is navigable for small
elow K};!nfs.r Zliii,cergalg: betieen yRongrongiri and Shongmagiri. The rivers on the west,
: dvyﬁul‘;hr; principal ones on the north—the Jinjeram, the Damreng,.and the Mand@—
ad i for the first few miles of their course, when they become sluggish streams ﬂowx'ng
?{:wrl;co{er candy beds. The eastern tributaries of the Semsang are generally rocky, with

piher a rapid flow.

5. Cultivation —The Garo Hills, as will be seen, are very thickly populated, and
(he sumerous patches of cultivation pleasingly break the monotony of the dense tree and
long grass jungle which covers the remainder. The principal object of cultivation is, fmd
bas long been, cotton. Indeed, even under the M9gul rule, the Garos were large suppliers
Jthedemand for cotton. The soil is a stiff red soil, and in the same field, cotton, summer
fice,  kind of willet, with various other crops, as chillies, squashes, sweet potatoes, &c., allt
farish togetber. Cotton can only be grown the first year, rice for two years, and then the
iid is allowed to lie fallow for a few years (five I think), during which it becomes overgrown
sill long grass and a tall weed with a lilac flower vesembling heliotrope. When the five
rrs are up, all this is burned and cultivation resumed. The' burning never commences
[l lhey are sure of rain, the action of the rain on the ashes being necessary to perfect the
sil. The felds in the flat valley towards Nibari are ploughed roughly and yield heavy crops

o rice. .

An inspection of

5. Inevery field are two or three joom houses constructed of bambco, with grass-
{hatched roof, in which the erops are first stored, and in which live the men who lock after
them. These are raised to a great height, sometimes as much as 50 or 60 feet from the
gind, as a protection against wild beasts, and also answer as watch-bouses. They are
built among the branches of strong trees, the trunk forming the principal upright; the floor
is alditiovally supported by long bamboos either planted in the ground or secured at their
lower ends to the trunk of the tree. Oue I saw, of which the outer ends of the floor were
spported only by cane ropes from the top of the tree—a suspension house. Long frail
llders of bamboo give access to these houses, which, nestling in the foliage of the trees,
wl often covered by some large vine, have a very pleasing and picturesque appearance.

5. The scenery in the Garo Hills is not striking as a rule, but some of the most
beantiful effacts of eolour and light and shade are to be seen there at sunrise or sunset from
fhe top of some high point overlooking the low hills; and to those who can admire the
smallgrworks from the Great Master's hand, the “Semsang” and its affluents present, in
fﬂﬂll}matlons of wood, rock, aud waterfall, many most exquisite little pictures which linger
igin the memory. Here the strong rapids carry the angler’s bait spinning away down
Eiot;l;le deep green and purple pools, flecked here “and there with sunlight, where beneath
e ],g";)' rocks, made glorious with orange lichens and ferns, and crowned by graceful

3 lie the big fish, who yield themselves ready victims to the tempter.

. Tura itself, so called from the high range rising above it to the north, was first

:‘;{;?l‘:le‘:d aistz: station by szptain Williamson in 1867 on his appointment as Deputy Com-
g Liown fllas an elevation of about 1,300 feet, and is situated on a long forked spur
felow. spurs tlol:: on%of the western .peaks of the range, and commands a fine view over
bn fangasil Ob he dlavhmapqtra, visible some 30 miles off, where steamers going up and
nlicous fe]){in: nf)‘a e out with binoculars. The station itself is rather bare, owing to
1 Hows in Tl o tl(‘;aes by Captain Williamson’s locum tenens. Good water is plentiful
i the slope eC"“l“e.UCtS_ past the sepoys’ huts, which are ranged in long parallel lines
and ha ﬂlreﬂd' f;ptam Wllhgmmson was exerting himself to improve the place when I left,
4bove Turg, g vgr&cﬁ“eved considerable success. On a fine morning the view from a point
1P by the rising S{m "‘:’i-t] The tops of the low spurs and the high hill of Rangira are lighted
still Boating s va“eylsr.nany delicate tints, blended and harmonized by the soft grey mists
o Rzz The Brahmaputra

. ore
d'“"‘“tﬁainsfmr(il Cooch Bet

0ge close the

glitters golden in the morning haze, and, beyond the low country
sing sh har, 13 faint!y visible, while above the brown obscurity of the
sceg s ‘EP and clear in the far off horizon, the rosy peaks of the Suowy
Fakram, looking g 5' 4t by far the most striking of any is the view obtained from Bul-
! ® early moiy, u '11‘ down the valley of the Mahadeo, as we saw it on the 15th March in
andengry 1)) 8 To the left o long, jagged ridge sending down large spurs ; beyond, the
Phich rigeg g |j Precipitous to the north, extending southwards—a long level hill behind

81 conical peak ; to the right, a series of steep, rocky spurs, crowoed by a

s
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wide level platean ; between this and Pandengru, in front, stretching away in .

the valley of the Mahedeo, affording a distant view of the plains of Sylhet ; the ];lersgedwe,
valley immediately before us, a semi-circular precipice of some 800 or 900 feet, S'a 10 e
strata of limestone, coal, and igneous rocks, the black, orange, and brown colours lsfp ayin
contrast beautifully with the dark-green trees and clumps of cactus, The sup risino bwh.”h
Pandengru, casts ita foliage-covered sides and ravines into deep shadow, which ex!,egn d ek'“d
way up the opposite side of the valley, in which, through the mist, we get faint lims alf.
the stream, and lights up the upper half of the right hand slopes with most gloiolmpus d
and golden tints, and far away 10 the distance the twinkling plains delude us into the %:T_en
that we are gazing upon “ the countless smilings of the ocean wave.” o

58. The Garo Hills consist principally of granite and highly taleose rocks, | th
fields immense quantities of talc are to be found, some of the flakes being of very érea:' X
In many instances, the silvery scales glistening in the sun on the red soil of the ﬁelds%'
the latter the appearance of being frosted. At Mering, a large mass of granite, standiy g;ve
parently about 150 feet above the level of the surrounding country, is a landmark for many rgil !
I was obliged, much to my regret, to give up the idea of inspectine it, as it would haye takes,
me too far out of my way, but I imagine it must be another exhibition of the geologieal fa?t
thus mentioced by Dr. Oldham, viz., ““ the occurrence of those huge blocks of rock i':nbedded
in, and of a similar character to, the mass, though much more highly indurated,” aud, it
the Kullong rock in the Khasi Hills, though 1n a smaller scale, “no human hands hav:s o
posed the Mering stone, but the action of natural causes, continued for ages, has laid it by

59. From a distance it appears to be a huge conical mass, but Mr. Robert, who visiel
it, states that, like the Kullong, it is accessible from one side, though not easily so, by
perpendicular on the other, overhanging a cave. This rock is supposed by the Lengams'(the
men who inhabit the border country between the pure Garus on one side and pure Khagias
on the other) to be the abode of a very powerful and malicious demon, and the men who
were with Mr, Robert deserted in the night when they heard he was going there the ey
day. At one place on the Arbela Range, near Makragiri, I noticed large masses of grnile
lying in the small furrows between the tilas and on the hill sides, as if thrown down fn
@ height above—just as is the case at Nongkrem and elsewhere in the Khasi Hills.

60. The southern face of the hills at Pandengru, Balpukram, &c., seems to be a e
tinuation of the limestone beds of the south Khasi Hills, Limestone and chalkstones are
also found near Tura and in the Rangira Hills, and, as before mentioned, well-marked beds
of good coal are found at the head of the Mahadeo valley. Another large bed of coal is
said to exist in a hill near Gare Gittom. Unfortunately Mr. Robert was unable to visit tis
bill. Iron exists in very large quantities in these hills, as evidenced in the streawms bothto
the taste and vision, especially in those south of the Tura Range. Mr. Eliot, who visited lbe
hills in 1788-89, describes a mode the natives of the Mabadeo valley employed for extracling
oil from the coal, which they applied as an ointment for cutaneous diseases. A large earlhen
vessel (ghurra) was filled with coal, and the mouth stopped with grass; this was phe,
inverted, in a shallow pan, the neck protruding through a hole in the bottom of it ; thispa
was supported at a sufficient height from the ground by bricks, to allow of a receiver being
placed beneath the neck of the ghurra. Cowdung fuel being placed in the pan aod lighted,

the oil from the coal distilled through the grass into the receiver; the oil was extracted v
the course of an hour.

61. Natural History.—Elephants abound in those hills, and very profitable khedds
operations might be established there, Tigers are also found in the lower hills. Leopards
barking deer, and sambur have their home here, and I believe, though I never saw them,
that there are many wild dogs in the inner hills. Of birds, there are an immense number
of peafowl, Kalej pheasants, jungle fowl, a few partridges, and several varieties of green
pigeons. Of small birds there are over one hundred varieties. Mr. Robert succeeded io
obtaining two varieties of thrush and cuckoo, which are supposed to be quite unkuown. The
Hoolook monkey is heard nearly all over the hills. Captain Williamson, when out in the

districts during the rains last year, discovered two entirely new tortoises, which are nown
the museum at Calcutta, I believe.

62. Climate—The climate of the Garo Hills is very fine from November to Jaoutry
and of a very pleasant temperature, though rather warm in the middle of the day. The
lower valleys are, however, generally visited at night by heavy mists, from which the “Plﬁ'
ranges are entirely free. In January, in the valley of the Semsang, the houses were generdly
covered in the early morning with thick hoarfrost, and ice was found in our Cﬂ"”’”fﬂt"'i
From the middle of October to the middle of January the atmosphere is singularly clear and
favorable to triangulation ; later it gets hazy, and the smoke of field fires covers the coll;:“vye
as with a veil during the last half of March and begioning of April, when the rains 'ﬂl‘
generally commenced, and triangulation is then a work of great anxiety and unceriai ye'
The weather also becomes very hot.  In the lower hills and plains of Goul_parah the'_a‘:er‘?fn
maximum height of the thermometer in the shade was 88°, seldlom sinking below T ebm
after sundown. Mosquitoes, midges, and leeches abouund in almost incredible number
from the beginning of April.
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-out across the Brahmaputra, is above
theea;?w:::tc?ag:ibﬁ ?tocl:l:%alr?lzla{rgl?:r or Rochoomari, Ip ha,vé not seen
the oightly fog% and':: the l{i]ls to which it would be advisable, in my opinion, to move
anoher sie rther lument that it should be more centrally situated is of little weight
te dation The :Breg uty Commissioner remains in charge, as paths have been opened out
wiile the presenf:t gnd the ideas of the Garos with respect to the distances and inacces-
ol over ‘hehcf).u:i]li{:res from Tura bave undergone a great change, and they now attribute
siblhtJ; fn;r:tl;d po\:ers of speed and endurance to Captain Williamson.

- ﬂ“m Garos themselves.—Colonel Dalton divides the Garos into three tribes. The

B Lengams, the mame we heard on the boundary) are the most easterly, the
Hungas (o ing the central hills, and the Habengs the western portion of the country.
i Occ]ut)tyergdiﬂ'er in nothing except physique, the Garos in the inner hills being finer
e e aade men than those living near the plains ; they are also better looking. Like
- be]i;]e]r(mihes the Garos do not, as a rule, attain any great stature, but are geuerally of
0y e heigh ive, and muscular, with a tendency to obesity in middle and old age.

63 Tura enjoys,

i ight, acti
'ljl'Le m;ﬂ:?:l}::;gd fates, with high cheek bones, and rather flat noses, almond-shaped eyes
" Their hair is tied in a koot at the back, and frizzed up above the small

el I l . - .« -
ilextrb;lr]nhg?eﬁ)lvlet of cloth, which they almost invariably wear round the forehead; this latter

HleL s often ornamented with a band of brass foil and rows of white beads. Their dress
is very simple, consisting solely of a long strip of cloth about 6 inches wide. This is passed
fightly round the waist and tied in a knot at the back ; the long end, being passed between
tbe thighs and drawn up under the waistband, falls in a flap of about a foot in length:
tiis fap is decorated very often with rows of white cylindrical beads. They are very fond
o small brass rings, which they wear in the lobe of the ear, to the number of eighteen or
renty in each ear, from the upper portion of which hangs also a small string of coloured
heads; large strings of beads and rude steel ornaments adorn their necks and chests.

¢5. The women are decidedly wanting in personal attractions, with the exception of
afew younger ones whose appearance was certainly pleasing, though pone could be called
leautiful, scarcely even pretty. They wear their hair braided and tied in a knot at the back ;
fbe jounger women frequently bind a fillet of cloth round the forehead. They also load their
ans with brass rings 4 1nches in diameter, and twenty or thirty in each ear: these stretch
the lobe (o a great extent, and would inevitably tear it, but that part of the weight is taken
byaslring passing over the head and through all the rings on each side: this string is
removed on state occasions. These rings give them a very stiff carriage of the head, which
dos away with all idea of grace. They wear a large numoer of bead or steel necklaces; the
latter are formed of several strings of small bill-shaped steel ornaments, fastened at the ends
behind the back of the neck, and in front the lowest string hangs down to the waist, the
uppermost just below the collar bones, the whole forming a sort of crescent-snaped breast-
plate, and weighing about eight or nine pounds. A small strip of cloth, about a foot broad,
wd just loog enough to meet round the hips, and fastened by the upper corners only to the
right side, completes the female attire, the more fastidious weight the lower hem of this small
petticoat with four or five rows of white beads. They carry their babies in a small cloth tied
overone shoulder. Their waist cloths, both men’s and women's, are home-made, of a coarse
totion, striped matoon, purple, and white ; they manufacture their dyes themselves.

66. The Lengams are a mixed race, possessing some characteristics both of the Garos
and..l\l_msms; lhelr.dress is a compromise between that of the Garos and that of the Khasias,
:ﬁ“’[‘?""g of L!le waistband of l.he former, but worn broader, and ornamented at the end with
=hierlrm'§‘;,’ which forms a conspicuous part of a Khasia’s dress, and also of the Khasia fringe_d
ol Cole W?I'rlljenl are more decently clothed, adding a large cloth to the scant Garo petti-
e ';}[:ie d': ton says the Khasias are superior to the Garos in_carriage and natural
e {he alms tl uot strike me as being the case, at any rate with the independent Garos,
el ost ulter absence of clothing rendered their movements singularly easy and

lmﬂn(i,"lh: gf‘y pelr)haps be allowed here to explain the system of government introduced
aring lhemd'r:sf y Captain Williamson, or rather revived by that officer, David Scott
anish each ce.“ of first proposing it. As the police force at Tura could never detect and
Winities, are nmj 1o the h_l“S, the Garos themselves, through the heads of v1l!nges apd com-
the Lukppg 0:‘% ekrespon.snble for the preservation of order. The head of a village is called
order in it ,to,- uma, ]“S duties being to collect the revenues of his village, to maintain
bead o z\'circle?pogt all crimes to the Luskur, and arrest the offenders. The Luskur is the
Temils it 1o 11 B Villages, ten or {welve; he receives the revenue from the Lukma, and
‘i"fisdiclionh " eF}"‘")’ Commlssloner; he disposes of all petty cases occurring w1§hm his
eputy COm{;nr;;sinc ayet, appeals from which, as well as all grave cases, are heard "Ly the

nce of a foree g, %ﬂer' Great success has attended the adoption of this system ; the pre-
ura giving great moral support to the Luskurs in carrying out their duties.

68. .
ang slomg&’ﬁnros are singularly wanting in any missile wenpons beyond bamboo spears
WIES, apring; pear and sword are their only weapons with which they lie in wait for their
ks lang ang "g on them suddenly from ambush. The blade of the sword is about twenty

4 two broad, {wo-edged, with a hilt about 8 inches long. The blade and hiit
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are formed from one piece of iron, a cross piece, ornamented with t
let into the latter near the blade. They carry shields made of th
covered on each side with fine cane-work, oblong in shape, aud also o
corners with tufts of goat-hair,

ufts of goat-hajr being
In pieces of soft y,
roamented at the upper'

69. In consequence of possessing no missile weapons, not even b
Garos are obliged to resort to traps for securing every kind of game.
dug by the side of the paths, and the bottoms filled with sharp bam
fall elephants, tigers, deer, &c., Another contrivance for killing an
a short spear fized in a small inverted basket to steady it in its desce
stones, is suspended from the thick bough of a tree; the elephant is
speatr by panjying the ground all about, leaving only a narrow path.
spear and cuts the ties at the moment of the animal’s passing beneath. They have an ingen;
deer-trap which they coustruct in their fields at the gaps in the surrounding jung]egw}l;?“;
marks the deer’s path. A long flexible pole is fixed at its butt end between two stout ;tc
the line joining the centres of which is not at right angles to the axis of the pole, to whl::hs'
spring action is thus imparted when pulled out of its normal position of rest to the thin ens
of the pole, and at right angles to it is fixed a long bamboo spear. The trap is set by dray.
ing back this spear to a post in the hedge, where it is held by a simple trigger, to whish s
attached a thin creeper passing across the gap; the deer coming from the jungle does not ge
the creeper, and pushing against the latter, releases the trigger and is traosfired in the sige
by the spear.

ows and &ITows, the
Large_ Square pitg gpe
boo spikes; into these
elephant is ag folloy,.
nt, and weighted wity
forced to pass under e

A Garo sits up by th,

70. An unfortunate kalassi of mine at Rongrongiri, returning to camp with an arnfi)
of bamboos, pushing his way sideways through the jungle, came across one of these, and v
pierced in the stomach, dying within nine hours. Large bamboo traps for peafow] ap
constructed on the principle of the sieve trap at bome, and a somewhat similar one to the
figure of 4 trap is adopted for smaller birds.

71. The Garos eat almost anything, but I believe the tafe of their mode of cooking
puppies by making them first eat as much rice as they can, and then roasting them aliv,
1s an exaggeration, as the Garos whom I questioned about it denied it, and Captain Willisn-
son tells me he has never seen this method of cooking practised anywhere. They are very
fond of blood, which they boil till it assumes a green colour and then drink it; but milk
they abhor, considering it an unclean excretion.

72. An intoxicating liquor¥* is made from rice and millet pounded and pressed ito
cakes, with some pounded vegetables. These cakes are broken and put into earthen vessels,
a small well being kept free in the centre by a basket-work cylinder. Water being poured
over the rice from time to time, drains through into the well, and when it has acquird
sufficient strength, is removed to other jars, and either drunk through a reed or from a sml!
long-necked gourd.

73. The Garos build large substantial houses, very similar to those of the Lushais;the
framework and principal posts are of sl (which valuable tree flourishes abundanfyin
some parts of the hills), the walls and floor of bamboos, and the roof thatched with grso
palm leaves. The houses are sometimes raised entirely from the ground, but generally o
end, which is left unfloored, rests on the ground, the other supported on long posts. As the
houses are often over 100 feet in length, and sites are seldom levelled on a steep hill side,
the outer end of the house will be 25 feet or more from the ground. The hearth is frequently
bnilt in the unfloored portion, but if built in the inner part of the house, is formed of large
flat stone and mud. The enves are very wide, and the roof projects to forman open veran:
dah. Sometimes the bouse is divided off into several little rooms. A portion of the spa
helow is enclosed to form a fowl and pig-house. Raised platforms at one end or side of the
house euable occupants to sit out and see what is passing around. The women also sit here
to weave, pick cotton, &c. Where there are small children, these platforms are railed.

74. The villages, unlike the Lushais, are scldom built on elevated sites, but down 03
the banks of streams, and in all there is one large house (in big villages two or three) calle
the “nokphante,” or bachelor’s liouse, in which all the unmarried men sleep, and where
strangers are put up. It is entirely raised from the ground, the front forming a large par-
tislly enelosed verandah and the back part a long room, round the sides of which are ,s(;]ms:
times ranged raised bamboo slecping places like the berths of a steamer. The Garos E‘n
ding is made from the bark of a tree, of an open fibre resembling the texture of a very 't] :e
native blanket ; it is sewn together in several thicknesses and forms the mattress. .I" t -C:n
nokphantes are seen hanging up the drums and other musical instruments of the v1llﬂg§ 'Im
sorme were triangular slabs of stone about 2 inches thick, which, when suspended from a bea
and struck with other stones, gave forth musical notes like those of a sweet-toned gl"“g'
These rocks are found in the bed of the Semsang and its affluents. The drums are 'Es
wooden cylinders, varying from 2 to 4 feet in length and about 1in dlameter;.deer :icsl
being stretched over the ends. Bamboo flutes and buffalo horns are among t,h”e1r m“:ons
instruments, and, instead of gongs, they have howls of bell metal called “rangs Or'v}?ncan
kinds, the names of which are known only to Garos, and the differences between whic i
only be appreciated by them. These are used as objects of barter, and are gupposed to £

immensely in value with age. —_—

® Called chs, compare ju, the Lushai name for the same beverage.
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: rounded by any defences ; thqse that are, are enclosed ina

7. Fewlrli'aiii:éeb?:;boo mattil}nyg, the princlpai qp_rlght webs forming long spears;

fiff doublé wall however, thickly panjied, At Gokulgiri a watch-house was.bullt': in a tree

he BPP’°["['°I:§S asrt?ck ] after the manuner of a Machicouli gallery,
it outside the

d overlooking the gate ) ]
s could ]{;g et};lrnowxolvoen the afsailants. ’ A long ladder from the interior of the
ce spear
:tﬂzll;]ade commun:

; ithit. The western villages near the plains, buried in groves of

reséit;dv‘::;hplizturesque appearance. Water is brought into villages, which

mango brees }:i tance from stream, by long aqueduct of bamboos from some point above the

mmmﬂe lIsmmboos are notched on the top at intervals to provide for any sudden increase

slage T.esesmm pool is formed under the end of the aqueduct. The Garos, men and

e o i]a under the streawn, removing their cloth most dexterously as they squat,
omen, e they rise without any exposure whatever.

sigping i 00 0gein 45 ith d 4 swirite. 1
P le every place in their imagination with demons an Spll‘l!}S! whom
T The Garos Pl \ly e);er;ting an influence for evil over them if not propitiated by

be continua! [
.lbe’-';;gposf‘otrothis reason litéle propitiatory erections of bamboos, smeared with blood and
bl r egg shells, are seen in their fields, paths, streets of their villages,

ith feathers o | S t 2
foanled 91 the river side. At the time of commencing agricultural operations,

orb
;gs:h;;ﬁ?)" crucyi,ﬁed at the entrance to each field. At Sarramphang B4t a boy belong-
20 to Sibehurn, the interpreter, fell ill and was dying. Slbqhurn, with another boy of hI.S,
st down to the river's edgre, carrying with them a fowl, arrived at the place where a rapid
nade s melancholy murmuring over the water-worn stones ; they fixed two forked uprights
i the ground, placing across them a stick carrying a basket-work cylinder. Sibchurn then
ook a grass brush, and dipping it in the water, spnqkled the fowl, the basket, and its sup-
prls, exorcising any evil spirit in them, and muttering rapidly a long formula. This finish-
¢l, the bird's throat was cut, and holding it by the neck and legs, the man smeared its blood
orer each component of the structure, small handfuls of feathers being plucked out and stuck
(rthe blood spots, another incantation being muttered meanwhile; some cooked rice in a
plantaia leaf was then placed in the cylinder as an offering to the demon who had smitten

{te boy, but the fow] was taken back and eaten.

7. At Tura in May this man’s daughter died early one morning. Invitations were at
ance sent out to friends to attend the funeral ceremonies that day. All day rangs were
beaten in froat of the house, and in the afternoon a bull fight took place. Two bulls were
bought out, a Garo holding each in a strong rope, and endeavours were made to excite the
bulls to combat by pulling their heads together. As soon as they exhibited the slightest
inclination to fight, the Garos took a round turn of the rope on a strong post and held on,
b prevnt hostilities being carried among the audience. After two or three hours of tug-
giog and false alarmos the 1dea of a fight was abandoned, the bulls being evidently of a very
lqenqu disposition towards each other. We were told that the body wasto be burned at
niduight, but about 9 P. 3. we heard that the pile had been lighted some time, and when
*earrived on the spot but little remained of the body, a very fierce fire being kept up. My
IKI:]“I;I: sirdar was much shocked at the way the body had been placed on the pile, saying it
:] ﬂen_put there perfectly naked, instead of being decently covered up after Khasia fashion.
Mmﬂ;oic}:rcle of Garos sat round the fire at a little distance beating rangs and drums and
marc]l:]ebd orr.s(.l When the body was quite burned these men rose, and forming & procession,
ol brol{n the fire, each, as he arrived at a certain point, tossing into it the stick he had
oL 1o beating the rang or drum ; they then retired to the interpreter’s house to spend the
uight in eating and drinking.

Oflhgsh'ou;l‘ehe rﬁxt morning the ashes were collected and buried with some rupees in front
el in fh te ashes are usually buried where the body has been burnt, but as this heath
orered by o be § la;.tlon, the pile was erected some little distance off. The burial place was
s at, tge(c 8mboo structure about six feet long, three high, and four broad ; from four
hervesel g:pers several canopies of white and violet cloth were suspended ; gourds and
Binld with blm‘i’ nlfﬁxed also to them; grotesque carvings in wood of horned animals,
% phaced wi‘:ﬁ ' rown, aud white designs, decorated the structure, in which a live fowl
riiced and he %Otil to last for two months; at the end of this time it was to be
Prevent it oxcit w ge structure burneq. A large wine jar was one of the offerings, and to
e bottom, O‘Fé.é e cupidity of any light-fingered Garo, it had a small hole broken in
Minted o g rel itho dpor of the house, in the verandah, a post rudely carvgd and
Hingy lurbanp 83" the diseased, was planted in the ground, decorated with ber

. +80d cloths, a bunch of white cocktail feathers being stuck in the head.

Post cl ; . Al
damaged.Ose by carried the horas of the acimal slain in her honor and a couple of rangs also

0. ;

These moﬂNl::;lnyt every house in a Garo village has 2 monument similar to the above in front,
o the beregyoq 1":‘)’]; however, greatly in shape or size, according to the tasto and fancy
satony g iﬂh,abil:a tt.se t;‘ne described may be taken as a type of general form. At certain
e esting ) thn of a village, with their neighbours, assemble together, and amid
NG guery nekeq ess monuments are burned ; the villages are thus prevented from be-
*importancy. 6 o and are free to start afresh after each clearance. In the case of persons
bonses, (g o 3 ;S to represent the departed are always placed in the verandah of their
gy of a Luskur being frequently clothed in an old red uniform coat. I was

T
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surprised at the number of effigies collected in some of the verandahs of the eastery ill
often there must have been at least a dozen. In some descriptions of the Gar VII ey,
stated that they keep their corpses four days ; I fancy this is a mistake, The Gmoosl seeit
about it told me that they were invariably burned on the evening of the day on wsh. h“k"d
died, Passing through one village, while talking to the Luskur, ssuddenlyamosltcf the
noise broke out from one of the houses ; at first it sounded like the hysterical lau hte e?rful
or three women, but soon men’s and children’s voices swelled the din, which now 1‘eiemk:lodtw°
cries of jackals, occasionally dying away, only to be renewed with greater vigour ase'[?ﬁe
people were inciting each other to grief. I heard that the cause of this noise was thatal .
who had been ill some time bad that moment died ; and asking when he would be hu;mn;
the answer was, ¢ that night.” On another occasion, passing through a village just m“e,
man had died, his funeral pyre was being built, and again they told me he would be bllrne‘d :]:?
night ; and we have seen that Sibchurn’s daughter was only kept one day. Awmong the I.ez
gams the monuments differ very slightly from those of the Garos; but pear )
saw the Khasia element in two sets of monumental stomes arranged in the
manner, but on a small scale.

Parrniup we
usual Khagia

80. Among the Garos property does not'descend from father to son, but the son-iguy.
if the latter’s wife dies before her father, though he has no claim to it unless he marries th,
““deceased wife's sister”—a state of society worthy of the notice of the common sergeant, §;
T. Chambers. Thus, the day after the funeral ceremonies had been performed for Sibehurg’s
daughter, her husband, a cobstable, showed me a little girl of about seven, his late wfs
sister, whom he had adopted and would eventually marry. He also explained to me that s
soon as a little girl has been betrothed her hair 1s allowed to grow, but unless she b, itis
kept cut close except one little tuft, till she is 13 or 14, when it is allowed to grow in either
case.

81. Wedding ceremonies I did not witness, so to describe them would be merely (o
do so second hand ; but on my first visit to Mandalgiri I was fortunate to arrive in the midst
of some festivities and witnessed their dancing, which is peculiar. The women were more
dressed than usual, wearing their gaudy Bengali shawls over their shoulders, and tale
crowns made of broad stripes of cloth entirely covered with white beads, while plumes of
white cocktail feathers sprung from their back knots of hair. Some carried in their hads
emall brass cymbals with which they assisted the music of the drums and flutes. The deneing
consists in simple jerky motions of the knees and elbows, with an occasional walks round, i
which three or four women follow each other in a certain direction, with curious little bos
for a few bars of the music, when the last one, lifting a finger, taps the one in front, and the
signal being passed op, the whole jump round and hop gravely back again. The me)
dancing is similar, but they hold on to each others waist and belts. Dancing went o fil
about 12 noon or 1 P. M., when the women resumed their household garb and duties, and ite
men went in procession from house to house, remaining about an hour to feast in eachom,
and keeping it up till a late hour, by which time few (if any) had a spark of sobriety

82. Schools have been established by the missionaries along the foot of the northembill:
they are presided over by Native Christian school-masters. The pupils are taught resding
and writing in Bengali at present; but, in my humble opinion, it would be better pl_'lmanly
to establish industrial schools, by which the Garos would learn some useful arts and improve
their condition, before learning reading and writing, which cannot be of much use.tothemy
and cause them probably to become discontented with their surroundings, so that instead of
trying to improve their own homes and people, their sole idea will be to better thgmselves by
going away and getting employment elsewhere. The desire to learn Bengaliat present,
evinced by these border villagers, is probably due to the fact that they transact busnes
largely with Bengali-speaking tradesmen at the weekly hits,

83. The Garos possess many curious traits : they are slow to move, but when once they
have committed themselves to a promise, they, as a rule, fulfil it to the letter; but if it 82
work to which they are disinclined, before binding themselves they wxl} make use of evergs
misrepresentation or excuse to get off. At first I almost believed their tales about l;? f‘;‘*m
existing between certain villages or to certain hills, &c., &c., and sometimes felt m'c;nebenl
give up a project I had formed, but I soon found that when they saw I was certaloly "
upon it they yielded, and then were anxious to do their best for me, and, like some P%“P"‘
meet in more civilized society, they only require pressing to do what 18 required of t el::'ber
have said that the Rongrongiri men burned their village on Mr. Daly’s approach in Def:; and
nevertheless a fortnight after, when they had submitted, they assisted to clear the site,
erect on it godowns, barracks, stockade, &c., with the utmost cheerfulness.

84 When a Garo is killed by a tiger, his father, mother, brothers, and B;;g'tse;sa;l:
change their names ; a man who has been attacked by a tiger, but escaped, changes llw went
to prevent the tiger knowing him sgain. A Garo constable, Rungsen by name, ¥ firo at
with me as guide and interpreter, and used to perform war dances, &c., by the ca(;]][:in the
night, became widely known among the Garos, and was hailed as we pass thg,m which he
day by men, women, and children. I said, *“you know a great many people, ;0 name 0
replied, “I don’t know them, but they know me somehow. I must throw away the

Garo
II‘“"S-‘O" and take another. I don’t care to be recognised and shouted at by every sala
meet.”



(78 )

is account of the Garos than by giving Colonel Dalton’s sum-

8. I“,"‘"wt begeriﬁkzxigmwith this exception, that I did not find their love of truth

ary of (heir chirde ;’x erience,of them enables me most cordially to agree. Writing in

very couSP‘C“O“ﬁO;nZuySE «The Garos are lively, good natured, hospitable” (I was generally
1847 C"l.""d ba in the lately independent villages, and when I visited any a second time, I
wel eeived iv‘?;th 2 smiling welcome), “and honest in their dealings, till contaminated by
wasalvays ¢ o with Bengalis, and they possess that pearl of great price so rare among east-
teir ll]-mcomslove of truth. They do not readily make engagements, because when they
o lmtlons'|r"l'utencl to keep them. They are affectionate fathers, kind husbands, and their
dothey ¥4 {r(;q women is generally marked by consideration and respect ; very industrious.
nduc tow‘noé,\vithstanding their lavish exposure of the person, are chaste, and make good
Tie m!e"; sharing all the toils and enjoyments of the husband. They appear to me to be
sy ‘meb' kindness, and that they are susceptible of emotions of gratitude, is shown by
aily Wo:ﬁo),; and respect they pay to the memory of David Scott. That the same feelings
[hel:lel;: oain encendered in them by kindness, attention to their habits, and perseverance,
Iro (l:,“y ﬂnda?irmly Feliove.” The truth of this last sentence has been proved, 1 think, by the

aceess which has attended Captain Williamson's administration,

8. In concluding this report, I must mention that the thanks of the Survey Depart-
pent are due in a very special manner to Capt.am Williamson for the va,}ua_ble assistance he
endered the party under my orders on all occasions. Thoroughly'apprecmtmg the w{a!ue of
aur work, and possessing some knowledge of our modus operandi, l.1e frequently anticipated
wr wants, and to him I owe many valuable suggestions for carrying on the work, while
bis personal kindness to every member of my party never failed. Thanks are also due to
Mr. Cawley for the ready help be iuvariably afforded me when I required it, especially
dung Captain Williamson's absence from Tura at the very commencement of our season’s

work,

87 Tmust also record the obligations I am under to Mr. M. T. Ogle of this party
fir the great trouble he gave himself before 1 left Shillong in October in hunting up and
applying me with all the information which his knowledge of the work already dome in
tte Garo Hills and his experience in the Department suggested to him as likely to Lelp me.
Tmay add that nooe of this information proved superfluous.

FrmC. J. Lvavr, EsQ, Under Secretary to the Government of India, Department of Agriculture, Revenue
and Commerce, o the Surveyor General of India,~No. 756, dated Simlathe 7th November 1873.

Tam directed to acknowledge receipt of your letter No. _F-, dated the 15th July last,
abnilling reports by Captain W. F. Badgley of the Topographical Survey, and Mr. Q. H.
Cogkep of the Revenue Survey, on the survey work done by them during the season of
lStl}(il in the Tipperab and Lushai Hills and the Northern Chittagong Hill Tracts res-
peclively.

k2. 1 am to request that you will convey to Captain Badgley and Mr. Cooke the
uknovledgments of His Honor the President in Council for the excellent and efficient
Beaver in which they have carried out the difficult work allotted to them,

Ertraot Srom a letter from C. U. A
. U. Arrcatson, Esq., c. 8. 1., Secretary to_the Gorernment of India, Forei
DP}Mrlmcnl, fo the Somrer y ) ary \ ndia, Foreign
Wotam th 2"4' Ja"c"’r; r::/”iys ;1 'tke Government of Bengal, Political Department,—No. 7 P., dated Fort

P 1 1p acknowledging receipt of the several letters from the Bengal Government

"" ;322 :}:::g 1;13: Ri\:ly 13713.73 marginally noted, relative to the defence of the Eastern
» 3150, dated 1911y Augsjt 1373' Frontier, I am instructed to convey the cordial acknow-
" g:sag dated 19th August 1673, ledgments of the Government of India to Captain Badgley,
" ::lﬁ 11103' Scptember 1873, M. Power, and the other officers whose services in con-

h October 1873. hection with the recent survey operations on the frontier

» 4112, dated 92nd 0
e October 1873, have been specially brought to notice by His Honor the

Lieutenant-Governor,

3. : .

August lgg nreiiL {’zmt for consideration is that discussed in your letter No. 3149, dated 19th

opted for it dofe : deﬁ"{tlon of the eastern boundary of Tipperah and the measures to be
thonsiorn bo\mdnce. His Excellency in Couneil approves generally of the eastern and
$10g4i river bet\VecM{hOf Hill Tipperah as proposed by the Lieutenant-Governor, viz., the
Pk, and theg 1 uﬂ [ Haqluk and Jampui ranges to its source, then across to the Dalajeri
should ok ¥ the recognised southern boundary to the Fenuy, The Survey Department
out the details at convenience.



Endorsed by the Government of Bengal, No. 341, dated 24th January 1874

Forwarded to the Surveyor General, with reference to his letter No
15th July 1873, with arequest that he will be so good as to make the nece's
for working out the details of the eastern boundary of Hill Tippersh ne
he will communicate to Captain Badgley the approval expressed by the
Council of his work last season.

409 F., dateq the
Sary Arrangeney,
X4 season, ang that
Governor Genera] jy

REPORT ON THE SURVEY OPERATIONS IN ;THE NAGA HILLS AND MUNIPUR DURIN
THE FIELD SEASON 1872.73. 6

From CoroNer H. L. THOUILLIER, B. 4., C. 8. L, Surveyor General of India, to the S
ment of Fadiay—No. 313, dated Simla, the 27th Juno 1879 "3 10 the Gane.

Adverting to my letters as per margin, relative to Major Godwin-Austen’s application

permission to resign his appointment in this Department, as well as for six monthg’ leave 1,

Burope, with one montl’s subsidary leave to

Mo, B4F., th L K 50 porb of ep.

;N:. géfp_,dgﬁiﬂdlgsmhg‘l‘,’,'m_ barkation, I have the honor to submit, for thepinfomfm:i[:u
of the Government of India, the narrative report on {}

survey operations in the Naga Hills and Munipur Boundary executed by that officer duy X

the past field season, together with a copy of the map of the ground surveyed, showip lgnh

Munipur Boundary. g the

2. The Deputy Superintendent’s reportis very full and complete, giving a sucing
history of bis proceedings in company with the Boundary Commissioners. It also contais
much valuable information on the physical aspect, geology, scenery, climate, races, tribes, &
of that portion of the extreme North-Eastern Frontier. ’ t

8. The survey results are extremely satisfactory, and, when put into proper shape, ¥l
no doubt, prove highly interesting ; the professional details will take time to work out, and it
more properly be noticed in the annual administration report. They are very creditable to (f
energy, skill, and perseverance of Major Godwin-Austey
and his excellent Assistant Surveyors specified in  the mar-
gin, whose labors form an entirely new and valuable addition to our geographical knowledge of
that frontier.

Messrs. Ogle and McCay.

4. In consequence of an urgent requisition®* from the Foreign Department, through the

® Foreizn Department, to Beagal Govera- Government of" Bengal, for thg sub.m_ission pf this report af

ment, Ngol.llOS%P., ated 29th_gMay \s7a. 4D early date, it is forwarded in quglnal, directly as receir-

ed, to the Government of India, in consequence of Majr

Godwin-Austen’s existing unusual position, with a recommendation that it may be printed, o

such portions of it as may be deemed necessary, and supplied to the Foreign Department as el
as to the Bengal Government with all practicable expedition.

b. The return of the report, together with the map, to this office is particularly soliitel
The map, although only a copy, is valuable, and should be carefully preserved.

From Masor H. H. GoDWIN-AUSTEN, F. B. 6. 8., §'c., Deputy Superintendent, T;pographical Survey, to the
Surveyor General of India,—No. 424., dated Shillong, the 14th June 1873.

I have the honor to forward report on the operations connected with the Munipur ad
Naga Hills Boundary Survey.

9. T left Calcutta on the 20th November, and proceeded to Khiistia and thence by
steamer up the Bréhméptitra to Dunsiri Mikh, where I found Mr. Ogle and Mr. McCay, with
establishment told off for the Naga Hills, awaiting my arrival ; they had preceded me [rom
Gowhatty a day or two by another steamer. Leaving Mr. McCay to proceed to bhis ground
in the Mikir Hills elose by, I took the remainder of the party on the Nuigri Ting, arnvig
there on the 10th December. Golaghat was reached on the 12th, delayed there five days while
35 coolies were being collected, and marched on the 18th for Sémiguting. Captain Butler
met me that day at the Namba hot-spring, and rode back the same evening to Borpathar after
we bad discussed our plans for the season’s survey.

3. Shméigiting was reached on the 24th, and everything was ready for a ﬂnn} start into
the hills on the 27th, when I left with Mr. Ogle to take up the preliminary .trlﬂﬂg“l“t“’“'
Captain Butler started the same day (27th December) for Kenoms or Poplongmai, to meet the
Political Agent of Munipur, aud we were all to meet again at Kohima. On the 28th .\'mtfd
the trigonometrical station of Kadiuba with Mr. Ogle to fix the plane-tables and build the
mark, and commenced work selecting trigonometrical statious, &e.  As, prior to a0 advn_r;)tie
eastwards, it was very necessary to extend the triangulation, and fix as many points ag possi ;
on the distant ranges, the plan of operations was as follows. Mr. Ogle was to viait_an
observe at the stations of Rékromah, Nidzikrd, and back to Kadiuba, and at the same Um‘i‘ to
sketch in as much of the country he passed over as possible on the §-inch scale, and thus filltm

: ; ! C 25 o
sheety 12t250t0 30 portions of which he bad already done in a previous season. 1 ws t
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nt on the Burrail, clear it, and cogncct with the old

diuba, observe ancles to Mr. Ogle’s new _statlons, then go on to
stos 1 Pﬂor(l]a a([l'l:l:’,(l]' ﬁIx(iz;g)fun fow points on the disputed houndary line near the Sopvomah
Tl Pwk‘d:l ut; take up, in unison with the Polilical Agents, the survey of such houndary
be s ,Vee upon on,a larger scale, and thus complete that portion of the work the Go-
0 m[;xious should he completed before any further advance was made.

ain Butler met with on march near J otsomah, the Political
1 the 8rd January 1873, bui(;l thefintcrvening ti;]ne t‘}v;as tgelll

; i bline the country avound. The same day (3 ), after arranging that the whole
Slwt, "1]] Puli’:ﬁe?c{ﬁlzz;usbgl the vi}lllage of Kidimah in about 14 days’ time, Mr. Ogle marched
Pﬂrt}%’i;ﬁmh with a guard of 15 constables of the Naga Hill Police, and, accompanied by an-
rolr] cm lIlcft for Kigwémabh, situated under the Burrail, and whence the ascent of Japvo
Msﬂ,gcbi{;ble. On the 4th, leaving tents and heavy baggage below, we made the ascent,
;{:,tlin:, 460 4. i, and reaching the summit at about 4 p. 3., a most laborious climb through
f.;lmst,?hc path requiring to be cleared in many parts. Camp had to be.formed 1,000 fect De-
jow the peak, as the last portion of the way led over rocks where men with heavy loads coul({
pol welt make their way ; water would have been also too far off; it was already a two bours
weent distant, The weather was very unpropitious ; for four days driving cloud hid everything.
The cold ab this elevation, just under 10,000 feet, was very great all day, falling to 22° at night.
During this time the clearing' was in progress, and some 40 Nagas of Kigw&mah came up and

took a share in it with the Khési coolies.

roceed to Japro Penk, the highest po
)

apoup, h
fhy wight a5
yernment were 9

4, Owingtod bad fglll Capt'
Aounts did not reach Kohima unti
D

5. After a heavy fall of sleet and snow on the night of the 9th January, there was a
ign of a break in the weather, and it was clearing fast, when early next morning I reached
lesammit. By working very hard, the Khdsis and Goorkha Kalasis cleared the way to
Paona through Che forest, and that station could be well seen by the evening. Mr. Ogle’s
purks were also up.  The fine peak we had just seen the apex of from Kadiuba H. 8. came
intg view the last thing about sunset, then a fine snow-capped cone (since found to be 12,600
fiet high), the highest yet observed south of the Brhmépitra. It was too late that day to
wmmence qbserving, but much work was done on plane-table. On the 10th January, all the
agles, vertical and horizontal, were observed ; it was punishing work, for the wind blew very
oll, and at times my hands were powerless to clamp or unclamp the instrament. During the
previous bad weather, the moisture-laden clouds meeting the cold air of the ridge, precipitated
their moislure in hoar frost on the trees, which were covered with ice spicules two inches in
lmgth having a beautiful effect, when a gleam of sunshine broke out, and as the clouds now and
{hen deared, the whole range appeared as if covered with snow. True flakes of snow seldom
{eh, but beavy falls of sleet occurred several times, leaving the ground quite white.

6. The view from Japvo was superb, one of the finest I have ever seen. On the
n?:tl;], over the valley of the Brahmépitra, covered with a pall of white sea-like fog, out of
:;wlc adt 1?10 miles distant rose the snowy peaks of the Western Bhitan Him4l4y4. East, over
“0%5.1 m’\l ]y‘ asqenl:lg]g main_range, beautifully broken into well-marked peaks, all over
plz‘in 0“\# main ri\l ges trending to the north, and ending in the low intricate hills, upon the
Vi t;f‘trl‘: neall]' azirah. To the south, a low depression in the mass of the hills allowed
Ko e \2:)1 et){lof Mounipur to be seen with the higher hills beyond in the Kambow
sy |)010“’)'4- 000nf ta south-east, the peak of Japvo falls almost perpendicularly into the
e lnge Mo 00 eet, and the eye follows this lateral valley to its junction with the Zillo,
o fhe gm‘;’l.lﬂgea showing c]ear.op all the commanding points of the many spurs thrown
the survey on on:l'l b n the 12th I Joined the Political Agents at Kidimah, and commenced
Vares the lin of inch-to-mile scale of tlie line of houndary they had determined on. This

¢ ol main watershed of the Peak of Khdnho, takes a sweep round to the north,

d 2900 rejoins th i ivi
groupbof vill'.lmg s I ﬁ\’[ Tr::]ti(;:j]:_ed at the Pealk of Tellizo, thus giving over the Sopvomah or Mao

This, T ; . .
dYery dangel::)?; ;en?oa:lk t,; nz; 1:;]_fell ‘}Ddel‘. my immediate observation very frequently, has caused
themselyes, like Kohim]ho 2 '55€1tlsfa'ctlol] among the inhabitants, who always considered
t the Tnding Governm:ntan soulfﬂ‘ Vll]_ages to the north, if under any rule, to be subservient
" eorrespondence about 1'835 uch T believe to be the case, confirmed after reading through the
fhee of the Political Apent in time of Captains Pemberton and Gordon in the Munipur
foneidered the nort‘hemg[‘::)1 1, (‘]Vhere the la@ter officer g]em‘]y states that in time the Barak was
which they never then ass;r:egrgn;faﬁ];?rli);;’ alludiog o the Anghami Naga. side, across

T. Tecannot 1 i ;
MRlter in fayor of t‘iltenc({:?ice th?t in all the past correspondence relative to this boundary all
lorward, ehit much llavinms of Munipur appears to have been very carefully extracted and put
 Tlainer thag what ig stut{i; |COntra!‘y tendency has escaped notice. Nothing can be stronger
;fllm worthern houy, F ];z c(lla_pta.mf (li;rdon, and no question simpler than the settlement
lely op ) . laims o unipur on the Mao vill ‘
Aruding expeditions, like that of thel present year. vilioges she bas mow. got, rest

hlle workl 4 . .
onld neithey coﬁ:g; ::1 th;? part, Munipuris under Major Romah Sing were in our eamp. They
pplies in the Mao or Sopvomal group, or even in villages like Sikham

U
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on the watershed, yet Captain Butler could obtain any amount; this wag
doubt, to the fact that the Munipuris never pay for any supplies they obtain
termination on the part of the villagers to show they were not in any wa,
authority, although they were repcatedly told they were to be in future un,

partly owipe,

» partly to the n?:
y under Munipy;
der that State, .
8. IfI may be allowed to express an opinion, I consider that Governm,

owed r enb hav
to make a grave error in giving up villages north of the watershed. e been g

Boundary pillars were set up to mark the new line at both its exbremitics, and acrog th
spur between the Zullo and Sijjo rivers; three of these are trigonometrical stations, On the
17th, Major Romah Sing (the Raja not being satisfied with this new line) announced bjs; :
tention of knocking them all down ; this would have at ouce brought matters to 3 erigis ,::(i
completely stopped the progress of the triangulation and survey of the line. Howeer O,Wiuw
to the firm attitude assumed by Captain Butler, the Munipuris did not carry out their’desio;
and the survey of this part of the ground, 30 square miles on the inch scale, was completa].
and the original submitted to your office on the 24th January. The Major then, by orders to
the guard and coolies supplied to Colonel Mowbray Thomson by the Raja, tried to Drevent
that officer moving with us to the extreme point of this new line of boundary, but eventually
they were allowed to go as far as Kezakenomi just below Telizo; the reason for this agtio
was soon apparent, The day we arrived in that village, news from the other side of the hish
range was brought in that a Munipuris force of 400 sepoys, Kukis, &ec., was encamped b
the Lanier, and were threatening certain villages on that side; this news was confirmed o
our return to Kezakenomi a few days afterwards. The anxiety of the Munipuris and attempt
to prevent our moving in this direction was now apparent, but this act of Munipur was (b
more glaring from the fact of the Raja having lately declared in lester his inability to provite
a proper escort for the survey of the watershed line, owing, as he stuted, to financial difficultie
brought about by the late Lushai expedition.

9. As neither guard nor coolies with Colonel Thomson would go any further, it became
necessary to return to Sikbami, give the Munipur Major another chance, or arrange in some
way for that officer’s advance Tth us. Before leaving, the village of Kezakenomi promised
to send up and clear the Kopamedza Peak, and 1 left two Goorlthas with them to assist and show
how to build the mark. This was up by the 26th, and that day Thizami must have been
burnt. Gaziphimi had been destrayed on or about the 23rd. The.trigonometrical mark over
Razami showed the raiding force we were close by, and they retired without making attemyt
to take it, as they had intended. The return to Sikhami was of no avail, and we only lut
three good days by doing so. Neither Komah Sing, guard, nor coolies would proceed with the
Political Agent, and that officer then decided to leave everything behind and go on witht,
and by reducing, we were enabled to supply the coolies. We returned to Kezakenomi on lhe
25th, crossed the Kopamedza Range on the 28th to Razami, and found that all the Nagain
formation regarding the Munipuri force was correct.

10. The next day nscended to the peak which had been cleared by the men of bih
Kezakenomi and Razami, and observed all the angles, assisted by Mr. Ogle, who was sketch-
ing this part on the }-inch scale; the weather was extremely fine, and the distant ranges al
in view. On the 30th we marched through the site of Thizami to,Gaziphimi, where the pecple
were living in hurriedly-constructed huts of boughs and the few mats they had saved, The
stockaded camp of the Munipuri force wag seen on the banks of the Lanier below the village;
we heard all the details of the attack, and it appeared they had pever visited these villages
before. It was a trial expedition to see whether they could bring these villages to pay W
their demands, and, had it succeeded, it would have been brought forward to eotablish ther
claim of long occupation and attachment.

11. On the 31st, Mr. Ogle and myself proceeded to the east, P]ane-tabling‘, and °"lt.l'e
1st February marched towards the wastward along the ridge, intending to encamp at Ship-
vomi. Mr. Ogle and myself remained behind, plane-tabling as we came along, &0 that !tl“m
not until 3 p. . that we got to the stream at the bottom of the valley below the Vll'aﬁ
where breakfast had been prepared. Captain Butler and Colonel Thomson having finishe
theirs, were waiting for us; the latter did not wait long, but started on to look after the ?3“3;
Captain Butler remained with us until breakfast was nearly over, but started a fow ni:n“te&
in advance. T had not got up the hill side more than 200 yards, when Captain Batlor s ouﬂt
out to come on quickly, ag there was a row in front. We pushed on as hard as the ateep Pa .
would let us (the sscent from valley to village was about 1,500 feet), and it seemedl a .,%e
before we came up with the advance guard, and heariug shots fired far up the slope on Yo?fn
the time appear the longer and the path the steeper, struggling, as we believed we Wcrei'nU o
time. On getting to the front therc was naturally a little confusion among the co]n lt,el:'sidw
it soon subsided, and the rear guard having come up with us, line was extended on bo he
of the path, and we slowly advanced through the jungle up the spur towards the village. nts
Nagas, who we could hear in front, retired, and as we entered the village defence at t“{Ocl'JO ; '
only a few showed themselves on the highest part, and they bolted on, a few shots bcmbn he
Two of their number had already been hit when they charged down on Thomsﬂﬁ ?j come
advance guard ; another was now hit and carried off. It appearcd that that officer l"‘,“ with
up with the advance guard just in time ; some fifty or more were aggembled up the ];nrg '
spears and shields ; alter a parley, and failing to make Thomson leave the path, they el
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i 1 immediate retreat. Just after darl they came in and
it a volley {rom tteenﬁoggetitui?ﬁaZe. We had, however, selected a strong position near a
fired the 5°‘.'thie?; Jouse on the highest part, and, by pulling down and firing the houses in
fne l?r!r;']cit;}l l:,’fdesmckading the north side, made our position very secure.
pur $1C1 )
. 2vv bo cxpectation, we were not annoyed by the Nagas during the
o H'O‘Ivive:nllc?l]lt‘l::tlzl}),htwatcrl,l in tul‘il; to the buruing houses in the village we pro-
ro of e mf”'l ot for they lit up the whole place as bright as day. Villagers of Yemai,
bably owed this qUICS, st, came in unekt day and tendered their submission, and promised

illage on the ea I .

the 'I',m :I:Iiutl’d we procced their way ; these men were detected about noon flring the few
. - L . " - . 0 .

sy left standing, and were much to their surprise immediately putin charge of

bouses ?:lﬂ wglehowcvcr, let them go back to their village late in the evening. The second
the guah ’Nw,,;g were heard about, and some seen passing to the side we had come in by ;
“'ght. tlz W;;Ddﬂrk but by keeping up large fires in advance of the sentries the ground could
the g l[‘ol- some distance. They began surrounding our position about 8 a. 3r,, numbers of
er;fccl:,minm up the spur from the south-east, fully armed, many helmeted in their peculiar
wy. Theyuwcre not allowed to come mear, and a shot was fired now and then, on which

(hey got under cover Dehind trees and rocks at about 400 to 500 yards.

13 Captaio Butler with the interpreters went out towards the other end of the villa.ge,
ol shouted to them to come in without their arms, and after about an hour, two of the chicfs
fidso. The first parley did not end in anything satisfactory being done; they were told if
they wanted to fight to do so, but if they wanted to make peace we were willing to leave the
ace. They left saying they would confer with the other men of the vlllage. After the lapse
o0 hour they returned ready to make peace, and this was duly ratified by the sacrifice of a
jsl. We marched out as they came in, and began colleeting the remains of their burnt pro-
petty, and bad it not been for their old enemies, the men of Yemai, a great many more houses
would have been left standing, and much more of their grain would have escaped destruction,
fir these men. even fired the pits in which it was stored. We took the road to Yemai, and
halted there one day to sketch the country towards the head of the Lanier, and I was able to
fir the position of the village where the Munipuris had located themselves, Mezimah of the
Nagas, the Prowi thauna of the Munipuris, as we afterwards discovered.

14. The next day we crossed the watershed into the Iril valley and vid Unromai over
the high south extension of the Kopamedza ridge to Mehulmai, and thence back to Sikh&mi.
The wildest ramours had been circulated about the country, with the addition that we had all
bencut up; this led the Nagas of Sikh&mi to actually make a demonstration against the
sall Munipur guard left there with Colonel Thomson’s baggage, whom they surrounded
na threatening way, and were only kept at a distance by being fired at, and not a man in
amp sept that night. Romah Sing joined this camp the next day, and the news came in
the interim that Shipvomi had been burnt. This affair only showed how small a spark would
tindle a rising, and bad we, by any possibility, suffered a reverse, commencing in a general
sampede of the coolies, and Toot of the baggage, I think it not improbable Simagiting
m'%’;“ have been threatened, where but very few men had been left. I therefore consider it
:Lol:d berq wise precaution, when such expeditions are ou foot, which denude the Head-Quarter
~|M0!l Odlts best men, that a reserve of the Native Infantry be moved up to some convenment
‘I]‘] 0{ l‘cffll ¥ asa reserve 1n case of accidents, yet more to show the hill people we have plenty of

w to fall back on, and that any falseness on their part would be followed by retribution.

handlle?l' It must not be forgotten_that, although the larger Naga villages have been severely
J'ODD"SterZ ushon qﬁe or two occasions, yet this is only remembered by the old men; all the
e l.:le m;dW Ol:”l' have 1t soon their own way, _apd have it in some villages, scarcely belicve
"ﬂdollbt'edl [:1"‘ ¢ ‘gh'.: of it. Arq:s and ammunition they ave greedily anxious to obtain, and,
st shou{('l {J)SC;{ every year despite all precautions we may tale to prevent it. A very close
skl to gt :id e];t. on the side of Munipur; they will soon have a large number of old
ooy, P:Fckq . ofm some way or other, the only incentive being the turning of them into
wd i on g IS of cartridges made in Munipur we saw in the hands of Nagas, the paper
t case being some journal on photography.

16. i . .

Watersh d,l?: I«.{}ul-le::g b;f!n]aseprtamed without doubt that the Muuipuris had erossed the main
s bl o e dlso bedience to the orders of the Government of India, and that the
% inability to gid th apmlf_"'fl‘ldlng force beyond it, while at the same time he was stating

Mitieal Offcons resole dotltlcal' Officers and survey in making a map of the country, the
isin Butlor hopa] tXxe 0 o into Mum.pur itself, and sce the Raja in person, after which

his noth.-coa, froult' ﬂ-'i‘:‘ he would enter into our plans, and give the required assistance on

for, baving discover]ee({.t[ bis arrangement did not interfere with my own particular worlk,
ey by got nts ot hat the sources of _the Lanicer lay so far to the south-east, it was quite
¢ Naga Jj)| district ‘_1(“]‘31"391‘ from the side of Munipur, up one of the main valleys, as from

5 done lid e 0] S(i ¢. Morcover, it was very questionable what the Munipuris would

tthe attack madpus red on into the Tangkol Naga country by ourselves. Even with regard

Ramal, Sing’s C'tn(: on Ius at Shipvomi, suspicion was not altogether removed from Major
4 that hag g ]l’t’ ;‘tho‘-‘g]l we were willing to attribute the action of that village to the

" of Mekriham, i‘ ely attended Gaziphimi, &c. This the villagers of Thiwa did say, that

ahad come over the ridge, sent by the Munipuris, to tell the men of Ship-
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vomi to put their spears into us, should we attempt to pass that way;
road to Prowi, where the thanna had been established ; and to prevent
to Prowi was the point they had all along endeavoured to gain. Before
phy of that part of the country, the Munipuris always stated Prowi t
side of the watershed.

this Was on the diry

our seemng or gy,
we learned the geovrf-
o be on the Muu?pm

17. It then being decided that it was politic to go to Munipur,
vey had to be formed, and I decided on a secondary scries of triaugulation cxtending |
the base Khinho to Tellizo, due south, as far as we could earry it into the Munipur v;l:lll’ fon
to carry on asketch of the country on the }-inch scale. Asthe regular marches were m:ldey an,d
hecame very heavy work, and for the four days we were marching into the valley neither o
nor Mr. Ogle got into camp until between 9 and 10 o’clock. Very fortunately we had fiye oy
light nights, thus a good survey of this route was made and hills were selected and maioon.
up. Major Romah Sing at once objected, and the villagers were warned not to assist-s’tshe't
did not, however, prevent the plane-tabling.  After arrival at the Residency at Tmph |l|s
and meeting the Raja in Durbar, who refused most distinetly to give any assistance, 1 degie:ej
from all survey work. Tt was very apparent that the Raja, by putting off the sur:rey as lop
as he could, hoped the season would get so advanced we should perhaps be unable or g 135
unwilling to proceed with it, and more time would be gained. Hints were often throm al
by the Tangal Major “ of the increasing heat of the weather,” * the approaching rains” ¢
and they were not without hopes in a change of the Political Agentship before the ;une"
could be accomplished. However, after ten days of inactivity (but during which intervl ]
marched south as far as the Logtak Lake to look at the country), a change seeming to lave
come over the officials, 1 sent a letter through the Political Agent to the Raja, asking [y
purwanas on the villages in the valley, and that I desired to visit certain hill-tops. Afters
delay of two days the permission was accorded, but nearly all the hills mentioned were barre
as being the abode of certain deities. However, this matter was adjusted with Tangal Mnjor:
and men were sent off at once to pole up the selected points. Mr. Ogle proceeded to e
north-west and myself to the north-east, working back east to south.

new plans for the

18. We were soon engaged at the triangulation and sketching of the valley; in the
last we were much aided by the points I had fixed in 1868-69, and by Mur. Ogle in 1860.7
from stations on the Burrail, near Ossalee. All the clearing and mark-building was dme
by our Khdsi coolies, and 1 am sorry to add that several of these marks, which took hous
to collect materials for and build, were wantonly cut down, and the mark-stones dug w;
as they were not touched for many days, and the villagers were certainly not inimical, and
that they were cut down about the same day, I have reason to suspect that some order mas
issued. However, all the triangles were finished in neighbourhood of the capifal by the
time the peremptory orders of Government came up from Calcutta, and before all was arranged
for final start up the Iril valley. Mr. Ogle and myself started ahead, and the fome
surveyor eventually went off by himself to the north-west to carry on the triangulation, s
1, after observing at one other station—Laisen—marched on with the Political Agents upthe
Thobal valley, in the direction of Prowi, sketching all the country ex route to the sure.
Here we crossed the main watershed, and were again in sight of the above place. Beforegosg
there we proceeded to the south-east to Shirdi and the peak above Shiruifdrar, whenee I gts
magnificent view of all that side of Munipur, and erected a trigonometrical mark onit, We
reached Prowi on the 31st March. The Munipuris burnt their stockade on the lst A_pn}, and
all their store of rice laid in at the expense of the villagers, to whom they gave the signifiet
warning,— The Sahibs are here ¢o-day, but we are here always.” As it was now late in the
season, and the triangulation still to be comnected, we left Prowi the next day to finishthe
intermediate piece of watershed on the west, near Kachai and Thiwa, crossed the Iril below
Gnamchow, and the Kopamedza Range above that village, and again descended on the Bank
river at Maithaiphum,

19, Mr. Ogle had made great progress, had not been impeded, and joined us on the §th
April. 'We remained there to observe at the last stations in the neighbourhood ; only Tellizo
and Khinho now remained to be visited. Mr. Ogle procecded to the first, Colonel Mowbny
Thomson returned to Munipur, and Captain Butler and self left for Sopvomah below Khulll.h“‘
On the ascent to this peak T met with what might have been a very nasty accident by fallmg
into a concealed pitfall in middle of the path; fortunately the pit was not spiked, so that 05;
caped with a severe shaking and a bad cut on joint of forefinger, which has caused a permllll:;o
still joint, but. I was able to go on fortunately and finish the angles, and closed the work for ’
season. Halted two days at Sopvomal, as the fall had left me so stilf and bruised. "
reached Sémégiting vid Jotsomah on the 16th April, and left again on the 21st. At Dl[l:mlf)ld
we waited a day for Caplain Butler to come up. I took the opportunity of exploring t ed
ruined temple there, which is very curious and interesting ; we made a plan of the place,lﬂ:
was able to make several drawings of the pillars and the sculptured stones. Reached GOJ’ID "
on the 26th, and thence we came on by boat down the Dunsiri to the Mukh on the BL‘\H;
pitra, and by steamer to Gowhatty, arriving at recess quarters here (Shillong) on the 8th May

20. This surveyor has worked with his usual zeal, and seconded me in every Wway: ]It'ilolvi

mainly to his efforts that the conpection of the triangi-3 )

Individual excrtions of Aesistants. Mr. commenced in Munipur was carried successfully and co‘;l
M. T. Ogle, Surveyor, 4th grade. on the base of the first work at Khiinho and Tellizo- d‘t r‘.
Ogle also filled in the topogTaphy at same time between the base of the Koupru range 8o¢ I

at
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is Assistant’s services to your potice in February, and you were good

T brought tht once to the rank of surveyor; he completed 295 square miles on }

Rie Il ote him a
gnoﬁﬁﬁﬁﬂuare miles on & inch.
" o out very well 670 square miles on the 4-inch scale of a portion of the
g1, Bas tum Mikir and Rengma Naga Hills, working the whole time
i J, ey, Assistaot Sarveyor, 41 jn most difficult grm:md, covered, I may say t};ge' whole of
i it, with dense forest jungle. This is a great addition to our
" 1y on the Assam side. The extra points supplied by the Great Trigonometrical Survey
topogrﬂ[} W, Beverley proved most valuable in getting an accurate map of this little-known
wder M. © in being able to report so favorably of this young Assistant.

rct, ] have much pleasure 1n
: ta] area surveyed is 8,006 square miles, of which, including the 30 square
B 'I'hetoa. . Y miles of boundary survey on the l-inch scale, 172 is re-
rasorvyed and trioogulation. survey and overlap, giving a total of fresh topographical
ilail 2,893 square miles. The area of triangulation 1s 3,850 square miles. Twenty-four
:[;tious "vere observed at, and about 105 points will have been laid down from them on comple-

{icn from the computations.
The cost of the detached party on the Naga Hills side was Rs, 23,643 up to the end of May,
ot about Bs. 7-14-0 per square mile.
93, The Khésis, who marched early in scason from Gowhatty to Golaghat, suffered many
of them from fever, and two died, but they soon threw 1t
Helth of party. off in the fine climate of the Naga Hills, and returned to
Simigdting in capital health, as well as the rest of the native establishment. From Dunsiri
Mikh 1 brought them out to Gowhatty by steamer, and thus they arrived in the same good
halth in Shillong. The welfare of the Khdsis is important; they have done excellent service
w coalics for years with this party, but they would naturally be chary of proceeding into more
rmote parts of the frontier if they found many of their number lost their health and lives in
the espedition.

%, Procecding from Golaghat towards Siméagidting, crossing by the ferry to the left

) bavk of the Dunsiri, the road keeps close to its winding
Jhwial sepeck of theeountry, geology,  courses the whole distance. At five miles from Golaghat
o . the forestis entered, and this is continuous to the foot of
the bill for o distance of 44 miles. Only one open piece of ground occurs, called Borpa-
ther, whieh is under  rice cultivation, and is the site of a village inhabited by Assamese and
Aitonizs, descendants of Shan Burmese by Assamese women ; this open bit is not more than
Yilslong by 1 mile broad. This valley of the Dunsiri stretching from the base of the
h[lknr ﬂnlls on the west to the base of the Lhota Naga on the east, with a breadth of some 15
miles,is a dead level, only just raised above the inundation level of the strcams. The Doyong
foms through the eastern side to join the Dunsiri just above Golaghat. On the Golaghat side
:101 the N;unba stream, which comes in on the left bank, the road rises and passes over a low
orftf;:e I‘(I) D]]‘Jler‘r“l,{el: coqglqmerate, a remnant left abutting against the low hills. In the bed
e Wl%:m attl\oc [ sl i3 seen thin-bedded sandstones nearly horizontal, which abut against
. oer:l? h e river falls suddenly from a higher level of this rock. One of the highest
i ho[‘l“:e eri 15 a fossiliferous limestone, which has been burnt for lime in small quantities;
W Bvﬁ‘,(ﬂ? E;Jre fenough to be used for white-washing, though making 2 good mortar.
ad ml;siéemethlco s okthe Geological Survey, reports on this section in his ¢ Coal of Assam,”
bt Nopn ess ?c s of .cretaceou_s age. Coal has been found by Captain Butler higher
ol »and the specimen which I have from that officer is similar to the cretaceous

Wshsz;d ;I;.h]gig]?du ]f""'e]dPorhon of the Dunsiri valley comes to an end 2 few miles to the
s ove 1 broag r; at): at a very short distance towards Saméigiting the surface gradually
lke the Diphipgni c°T“hg Of;nemfce deposits swept down out of the gorges of mountain streams
inta nonh-east o el vst line of hills rises abruptly to 2,000 feet, with 2 strike with the
the crest, the dip i, south-west, dipping south-east, towards the main range at about 30° on
mobably makin Pa ereasing rapidly northwards until nearly perpendicular at the very base,
bedded “in the E egrl'eat meridional bend in the vocks. These cosist of sandstones, very thick
indurated, light Eglo pg"tl‘OD of red and oc]nrey color, interstratified with thmner beds of an
¢ ol sandstones reI clay, nodules of which are very numerous and conspicuous in some of

e dosely faqlted i- d.“ exposed Sceh()n_s, such as that near the new tank, the strata are seen to
0 dircetion of the strike, the upthrow never exceeding a few feet. These

s T should o ;
!eneiglnbollrh:)c:(ell: to the Siwalik series; no mammalian remains have as yet been found in

2, :
alley Oftlﬂ OWEE;}{]S a better and more comprehensive view obtained of the broad alluvial
ark (orost strct,chesl an‘d 1ts great forest than from Simfigéting; mile beyond mile of this
"l in (he gqy) away, and is lost in the distant haze. During the cold weather this is
" up from (he Byrﬁ;}nm;m“g covered with a deuse woolly fog; this about 10 o’clock begins to
‘,“"_lﬁgtiting and )] 1;']mlpﬁtru against the_ northern slope of the Burrail, and ofllsen hangs over
ipates it,  Thig 11: outer belt of hills late into the afternoon, when the increasing cold
Mmakes Sumagutmg even in the eold weather such an undesirable residence.

v
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27. The sandstone ridge on which Simégiting is situated runs parallel with
at a distance of 15 to 16 miles, measuring from cvest to crest, respectively. The
very suddenly on its northern face, and the intervening country for a breadth of §
low, forming 8 miniature ¢ Dhin;” this intermediate depression continues westwar f,
miles, the outer range marked by the hills of Phegi H. S. and Laikek H. S, It tey iy
the eastward on the Kadiuba, spur thrown off from the high north-east extremity of l‘,hml]l;nt%.‘0
and this spur coincides with the great eust upthrows of the Sub-Himalayan rocks com ?3 o
bighest parts of that range, and this, I believe, is a great north-north-wesb—south-l:os':]hg t
dislocation in the mountain mass, marked by the course and the gorge of the Zubza Th? d‘mt
cation is, I think, intimately connected with the change in direction of the main axig Iof elesv tl'SIo'
which has thrown the line of main watershed away to the south-east from its norms] : Ito[l:'
west—north-east direction which it assumes at Asalu. The dip of these tertiary rocks 3}‘1},'
Burrail is steadily to the south-eastward throughout the whole distance, but it gradually chap, :
round to due west, the beds on the highest part, Japvo, turning up at an angle of 35° west beges
fine slightly-micaceous ochre-grey sandstones, very massive and weathering pinkish grey. 'F,mg
this the elevated outerop of these sandstones trends to the south, and is continued south of f[:n
Barak in that direction right away into Munipur, conforming with the change in the strike oef
all the ridges, the parallelism of which is such a conspicuous feature of the physical geograph
To the north-north-west the great change in this mountain system is marked by the brea rz.'
entering arm of the Dunsiri, and the sudden appearance of the granitic series in foree iy the
Mikir and Rengma Naga Hills, seen in the bed of the Namba, and which becomes the principl
feature eastwards as far as the Garo Hills. Extensive and thick-bedded deposits of clay
conglomerate are seen in the Simfgiting Dhin, forming broad plateau-topped spurs, iy
no time to examine these closely ; they appeared to be nearly horizontal, and may belong to he
highest beds of the Siwalik formation, or the remains of deposits formed prior to the cutliny
through of the Diphipéini gorge. Analogous deposits to the last occur in the Dluins of tie
North-West and Punjab Himalaya.

the B“mal
Burrail iy,
miles jg v,

28. At the base of the Burrail, proceeding Lo the depression at the sources of the Zully
and Sijjo, the Sub-Himalayan rocks pass downwards into thin-bedded sandy shales, with the
steady westerly underlie. W hether the lowest beds represent nummulitic or even cretaceous rocks
it is impossible to say; the thickness is very great, at least 3,000 feet; they rest on an olds
series of rocks, with a totally different lithological aspect. There is unconformability et
always apparent, for they partake of a general westerly dip. The strong-bedded younger rocks
are but little disturbed, and on the east of the Sijjo come in again at Tellizo, nearly horizntd,
with a slight dip to east on main ridge towards Kopamedza, making an anticlinal axis; their
horizon is, however, lower. The older beds, on the contrary, are much crushed, and chang
their dip and strike very frequently, the result of prior disturbance. They are composedof
clay slates and very dark blue friable shales alternating with others of pale ochrey tint; lhy
are saliferous, and veins of milky quartz oceasionally occur. Several salt springs occurnar
the bottom of the Zullo valley under Visvemah, where the Nagas evaporate the waler o
obtain it; a2 warm migeral spring also occurs here.

29. The natives of the country have no general term to express a range, and onlydi-
tinguish by name certain of the peaks. In writing o
their run and physical features, a nomenclature must k
supplied. I have adopted the name of the highest peak, or best-known peak on a range,1v
discriminate onc from the other. The Burrail is a well-established name for the mousta
range up to 94°10° longitude, its highest part at Japvo and Tennepd, where 1t terminates
1t 1s quite unsuited to the main range east of this, and I shall designate the whole mountai
mass cast of the Doyong and ils tributaries up to the neighbourhood of the Patkai pas
the ““eastern Naga range,” in contradistinction to the western Naga or Burrail; beyond the
above pass it is already well known on our maps as the “ Patkai’? up to the sources of the
Dihing on longitude 97° east. A glance at the map will show that east of the Burrail the
hill region is a component of many parallel ridges alternating high and low, with a g?nt‘l‘ﬂI
north-cast south-east strike, given off from a watershed considerably lower than these ndges
having a more or less north-east—south-east run,

Nomenclature of the different range, &e.

30. The first of these ridges, commencing on the west under the Burrail scarp, I al
the Sopvomalh, from the group of villages situated near where it is given off (rom the mun
watershed. It separates the Zullo and Sijjo, and runs north north-east for 24 miles,
the two streams there uniting to from the Doyong. Orographically this ridge, still s SUb“rci
dinate one, is continued south of the Barak by the Khiba ridge to Yanghalang Khong “T
the Langol Fila close to Munipur; the high Kodpru ridge rises above it on the west. The
next ridges or rather range on the east is of considerable elevation, some 8,000 fect, and 0
principal feature in the landseape, shutting out the view of all the country to the enstWﬂ]f:
and scparates completely the Naga tribes of the respective sides. This [ name the “KOP*“"W.fI
ridge,” from the name of a high point and trigonometrical station. It commences w:-a
the gradual rise to Tellizo peak, and continues to the north north-east into the Lhota N"'nn
country for 45 miles, and to the south-east for 3 miles to the junction of Ihang and Iril. ;
its western face are the main sources of the Barak or Kwedzd, and on it are the peaks ¢
Chinghi, Laisom, and Kbamjom, the two last Leing trigonometrical stations.
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i tershed occurs just under and to the east of this range
31, The IO“’ESF ,]}g::;i oig Lt;ltl.e ﬂzv;”_, and the sxourceJ of the Iril; it is here only 5,000 feet
d o the vxllag;‘:)m this poi;gwﬂg:emliue of main watershed has a dirgction due north an_d
shove the sea- iles to the source of the Ihang, 2 second low depression in the range. This
«uth for 10 “:h Jine is continued by a ridge between the Thang and Iril, which, from being
ot and 604 denly to the hill of Laisen, about 5,000 feet; it ends on the sharp bend of
vorp low, FSS Stl{] strike of elevation is taken up again south by the Mungching ridge. At
the [hang; blll]ﬁ fethe Thang depression, the Padhai ridge is given off south south-west, and
Kachal, souil; tz the valley of the Thobal for 86 miles north north.cast, by the village
i he Lanier 10 miles, and can be traced by the subordinate features on west face
of Hum) to't'f] The main waJtershed, again, takes a southerly direction for three miles
of the S‘Y;ml rlf gl‘ec;roikﬁchu turns sharp to the east under that peak, and is connected by
 fe ]r \ g:a;dle of 5,500 feet, with the Rapfo ridge, another line of elevation remarkably
zlurg?hﬁi z:t through };y the Lanier on the north and Thobal on (11;he (sloutl}. ]{f;‘;om tlhe peag
dmg e contipuous north 15° east by Swemi peak and ridge for miles, an
d tfﬂl%rgw:atst,lsvi;mﬁ;mlang, to the Maphitel gdge, the eastern boundary of the Munipur
ff:']]]e for 28 miles. The main watershed follows the Rapfo ridge 'southwa.rd for five
;”esy tuping sharp east again and heading the sources of the Lanier near Ukrul, and
lhenc'e fo the peak of Shirnifdrar. The ridge, which I name after this peak, continues north
{or 35 miles, the river Nongtum washing its eastern base ; south it extgnds for a long .dlstance
sith a easterly inclination, the valley of the Tuyungba on one side and the Jatrik valley

on the other.

99, A minor ridge of 15 miles extends north from the watershed at three miles east of
Shirinfrar and at seven miles the main watershed, having attended a height of about 10,000
fiet, turns north north-east towards Sdrfmethi; this high portion I shall name the “eastern
Mam rauge.” Turning to the lines of lowest depression, and the lowest points on main
mtershed and ridges, it is interesting to note how exceedingly straight such lines are, and
bow, eastward, they regularly change direction a few degrees. A slight shift of these lines
i the eastward takes place om a line north-west south-east drawn through the peak of Kaba-
loog parallel also to the mean direction of the watershed, and upon this line we find the courses
of all the rivers to take 2 sudden change of direction, and break through what would otherwise
b continuous ridges from northward to southward. At this break we also find a change of
ahout 10° in the strike of the valleys and spurs, conformable to that of the rock masses.
These fentures are not accidental, but it is a beautiful example of how present geographical
fiatures are subservient to a system of dislocations, due to forces of upheaval and compression,
inapast state of the earth’s crust. On all the ridges abovementioned the newer deposits,
all sandstone, dip to the west at moderate angle, and strike with the ridge, while the stratified
neks at the base do not always follow the same strilte, and are often scen with a north-west
nlh-east one, and dip at high angles. Only at Yemai did I find any fossils in a transported
blck from the high range, and at Liisen carbonaceous shales occurred, both in favor of the cre-
taeeons rocks being represented. In the above shales indistinet fern remains were noticed, but
lhere was no time with so much triangulation to get through to search for good specimens.

3. On the 1:idge to Rapfo coarse erystalline sandstone caps it, and altered sandstones
) occurred associated with a bed of pure limestone at Phunggum.* Here it was interest-
";Ehto find just below the village to the south a larger boss of injected trap projecting out
rhetafteSl(clle of the spur, its western face perpendicular and perfectly flat. It accounted for
d hardrcth'smlfe of some of the rocks. In the bottom of the Lainer valley, a great thickness
o in- edded shaly rocks dipped 75° high to east south-east. The boulders in bed of
e t;fn:v:l“'i nemly all of dark green trap, a few of clay slate veined with quartz, and
Kenkonory ;l ¢ quartz. These last were the stones good for striking a light, which the
it sid:“ lcnen had mentioned when describing the Lainer, good quartz being very rare
iy th: oarse, pale and blq1sh' sandstones, so like the base of the cretaceous, are seen
e st OfS]élLl_ as an outlier dlﬁppmg west 30%, and resting on the older series, which in
b the wy irni village are 80° south south-east, sharp up against the trap, of which I
owposed. of l0 ¢ mass of the Peak of Shirinfdrar to be for 2,500 feet. Much of this trap is
fiving ibnverarélre and small nodular lumps of harder greenstones in a full-green matrix,
isi\v:ry i t}_' t,zwa-llkc appearance, and the color of the harder rolled boulders in the streams

e main gy "‘f of green. It appears to be the base of all the rocks, and I expect will form
; aus of the high range, probably associated with granite towards Saraméthi. It is

ighly mg : ] " . .
§pl};r::'l§lrgi’zlc, the compass being deflected about 10° so that I found it uscless in setting

3

tome iil wir{,‘ll:ctr]?ecm;- !i? 1o doubt but that the highly-inclined shales (age unknown) that first

o Tlasin Mun; an ic mal axis east of the Burrail are the same as t'hose out of whlch. the

el contginin Ell(li iave been formed, and subsequently silted round with the valley alluvium,

Nucleog, Drubal}:l: odular concretions are very characteristic, the nodules having a crystalline

I the alloy e({; °l'l‘,_‘€1.nully N organic matter. Veins of quartz are, however, very common

the hedgiye east, barticularly so in the south towards the Logtak, generally running across~

o l““m:auli l““d west; these veins are often very crystalline, and pure isolated crystals
leh or two i1n length are seen in these lowest rocks all round the valley.

—
* Whicly w, R
ich ws Ugniu scen at Prowi in greuter quantity, extendivg along the spur from Rapfo,
g q s 4 1 1 P!
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Sandstones showing signs of metamorphism dip at about 30° on the Tila of N
probably cretaceous. In unaltered state, sandstone caps the hill of Mungching, whig, :
the same axis as Laisen, and dip in same direction. The highest beds on Nong,mniclﬁ' o
appear to belong to this series. The Koupru range bounds the valley on the westmg'nlm
mean height ncar peak of that name of 8,000 feet; this is gradually reduced on the ey
the strata have a uniform dip to the westward. The Maphitel ridges on opposite side of o
separates the Munipur drainage from that of the Kubbu valley, the strata dipping ally
apparently the younger sandstones leaving out minor kinds in the rocks, Th:]?/[m'-ﬂ’-‘
valley lies along a great anticlinal curve first noticed between the Burrail and Tellizo, i

gol, Langthaha| Tiles

“ngshignm‘

35. About the very centre of the valley, as at Chingamukka, Lan
and those in the south, the lower shales are formed tilted at angles near the perpendicy
and shew an apparent great thickness; but on the east extremity of the Langol Hill shy loladr'
ing is apparent; they are also very closely jointed generally i planes at right angles tI;di
and on the Langol ridge this sructure has broken up the harder indurated shaleg into 10.?;
pencil-shaped pieces. Interstratified with these clay shales are thicker beds of very hard darg,
green and grey altered sandstones, quite quartzitic in appearance. Between the fopmogt bed;
of the Burrail and the lowermost shales it is not impossible, both the nummulitic and cretamy;
are represented, but the actual lines of separation will be difficult to fix, as is the case in the
scarp at Cherra. The limestone seen at Prowi is very likely to be nummulitic rocks, so v
similar to the lowest cretaceous occurring on the flank of Shirinfarar, We have evidence in th
mountain area of very old (geologically) original elevation and compression acting on a oy,
west south-east bearing, which took place prior to a later elevation of the mass into its Dresil
horizon, producing the north north-east—south south-west features, and that this last change
was accompanied by local trap intrusion, altering the cretaceous rocks, as at Phunggum, and o
a still greater scale at Shillong in the section presented at the falls of the Umshirpi, where muh
altered conglomerates and sandstone abut up against a great development of trap rock,

86. Evidence of past glacial action is very marked on the north-east side of the Burmi,

01d lacial action where its elevation is close under 10,000 feet. Small

&" ’ moraines project beyond the gorges of the lateral valles.

These moraines originally consisted of much earthy matter due to the soft sandstones out of
which they were derived ; this and long surface weathering has led to the surface being wel
cultivated and terraced, but the original lines of larger angular blocks are still appareat.
Through these moraines the present stream has cut its channel down to the solid rock, leaving
the slopes at an angle of 453, out of which project great masses of the sub-angular sandstons
The thickness of the moraine at Kigwema is quite 300 feet at the terminal slope, and the
length of the former glacier 4 miles to the west of range at Japvo. At the head of e
Zullo traces of this former state of things are shown by the even height at which by

transported blocks of the tertz sandstones lie up against the sides of the ravine, resting o
patches of rubble.

37. No part of the Burrail is more beautiful than that hetween Kigwema and Soprmab,
looking up the lateral glacial gorges with their fromig,
Physical aspeet, sconery, &e. stcep sides, running up to the crest of the Bumi,
which is for the greater part a wall of grey rock md
precipice. Dense forest covers the slopes, but from their steepness many parts are bare,
breaking the usual monotony of the dark-colored mountain scenery. Where the steep nst
in the slope commences, the spurs are at once more level, and are terraced for rice cultive-
tion ; not a square yard of available land has been left, and the system of irrigation canals
is well laid out. I have never even in the better-cultivated parts of th.e.!'llmalayas seen
terrace cultivation carried to such perfection, and it gives a peculiarly cwlllzcd.a'ppearancﬁ
to the country. The rice raised is exceedingly fine and very nourishing, containing na\lic
sugar and gluten ; it appears coarse when compared with the table rice of Assam and ‘1];
nipur, but we always preferred it to the latter, and it can be cleaned to bpll_ quite W lbll
‘While on the subject of rice, I may mention that the kind grown by the Kukis is rgmarkuky
fine and nutritious, no doubt due to their system of joom cultivation, the crop being ta 9‘:’
year after year off virgin soil. The Naga rvice owes its fincness to the natural rlchqiﬁsnd
the decomposed clay shales, but they also manure at the time of breaking up the soldﬂLIL
before the first water is let in upon the fields. The rice is sown In nurseries and plante oun
just before the rains. In April these nurseries were just up, and the water was belng l“.
into the terraces. A great deal of other cultivation is carried on upon the hill slopcS;t' eP°y
dent on the natural rain-fall, and jooming is also adopted ; this is the sole method practisc
the Nagas living on the outermost slopes upon the north.

38. Leaving the valleys of Zullo and Sijjo, and erossing into the upper Barak, %E;)e‘:i
change takes place in the appearance of the country. The opposite range (Kopume‘ uite
above forest-clad to about half way down, thence all the slopes falling to the rlverhal't;] -
lare, and covered with grass, much of it spear grass. This 1s also the state of all ¢ oszfpt o
that are thrown off from the low part of the watershed on the right bank. A few pines i
Khasi hill species arc scattered here and there. The river Barak flows with a Vel‘ydsc'{)ﬁe vil-
course through a broad alluvial helt, 500 to 700 yards broad ; this commences unl or b e
age of Gnéuni.  Here extensive development of water-worn material, which above closes
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narrow terraces on either side here and there

g, eomes | and up into the larger lateral valleys, quite into the narrow gorge of the Barak.
Jown the vn“e)"c‘l as 120 feet thick. It points to a time of former lake conditions here, and
Itis often 26 mu] with the glacial period on this southern latitude. The level round on

rice cultivation, but near Maithaiphum, which has

uobnb',V is Fofl:'a river is mostly under
ither side of the 1i village, hundreds of acres of fine land have been given up.

dnindled down to & very sma ' |
1. The gorge o e Barak commences where it takes a great bend in a loop of seven
long round the patrow spur of Ttahmi, and thence away througha great and deeper
s long lley on the road to Munipur from the Naga Hills district

»s fo an end, and it is continuous 1n

mile

lsToewemah. The next va : [
50:'?'2 ;\?:,v;-r(;:i, or Koimaru, broad and open ; here again thick-bedded gravel and boulders are
coml and at somewhat higher level than the last of these accumula-

e flanks of the valley ; . :
seen on the Baral’;, and gave rather the idea of a change in surface-level since

tions seen in the gorge of B : :
fheic deposition. On crossing the low pass at head of this valley, the drainage area of the
Jmwaddy is entered, and §he rpad passes through an old lake bed about fqur miles long by
4 little more than 2 mile wide, its edge well marked on the west. It was evidently formed by
{he detritus brought down by the stream from the Koupru peak, extending right across the
valley and damming it up. With the present conditions the Koupru stream now washes this
emace of detrita] matter, and combined with the main stream has cut a chaonel through it on
the cast side of the valley. The road runs over the plateau, and thence at the base of the spurs
from the Koupru range through very pretty wooded scenery, leading out into the valley above
Sengmat, which is well out into the alluvial flat of the Munipur valley. These Munipuri
villages have a very great resemblance to those in Cachar, and seen from a distance stand out
Jike o black patches against the ochre coloring of the dried-up grass and rice-fields.

40, The valley of Munipur was no doubt at one time to a great extent under water, and
bas gradually §i1ted up, apd.is even now, by the annual overflowing of the rivers, heavily laden
with mud; (his gradual silting up is well shown in the small patches of water and marsh
{bat juvariably oceur under the lea of the low spurs, given off from the parallel ridges north of
(he valley, and in the re-entering angles of such spurs, where the gradual flow of the sediment
wull is arrested, and can only enter in smaller quantity. The piece of open water and swamp
o Lamphel, under Langol, and under Phunan, towards Thobal, are the best illustrations of
this aclion. Down in the south end of the valley the lake Loglak must have long existed, and
1o doubt estended much further to the north, gradually but very gradually silting up et this
alirely depends on the width and depth of the exit channel belo“cr‘, and not so r?]uch’ ):m th
amount of silt brought down and yearly deposited in an equal way over all the inundated ponf
llll]ori og il;;%;n]}ey. But the ex.tent of t‘his lake ha?, been, I fancy, altered by earthquakes; even

it o (January 10th) produced in a short time great changes, and the fishermen say it
has never recovered its former state. The water then retired off a large area, showing the %sh
::]&h:obgtt%m, and returning swept immense numbers up high and dry. Such earthquakes.,
oubt many worse, have occurred at longer and shorter periods of past time over this

i{ca,l ::.ud would as often tend to increase a lake of this sort as to drain it. In fact, the ori-
LTe]E:y tocr'132t1roelzs;)ofntbu-:rl‘rlz;ouu‘tiz.un valley, 2,509 feet above the_sea, may be due to a present ten-
s ke I:)n-ms o ey ee ge Tl?ientl?ry deposit extend away in broad belts up the northern
by the very et depth tl? %1‘5_11 ula). y narrowing. The limit of deposit is shown to be attained
anitis 30 (oo belo“I: e 1)e i{l a gv.e Imphal has cut down below the surface ; in the cold sea-
10 the vallen b ank, and its present course is much straighter. . On looking down

ey here an older and more winding course can be just made out.

4L There is no reason for supposin i its i ‘ j
nons g that the alluvial deposits in the valley are of im-
Sloncer;lzl[:ﬂzci\sn-s‘t'ated by Pemberton, nor can they possibly rest on limestone roﬁk, no lime-
e tufalmlgt anywhere round and in the valley. All lime is made from a travertine
o do; ained near the banks of streams, often showing casts of leaves, &c. It

ead of the Loimakhong valley and in some other spots under the Maphitel ridge.

4. i ; :

lrough itIfrEFl;ﬂ(llizzq?dun?}‘ir 1s a straggling large place extending along the rivers that flow
0 arangoment oi: ltcle Oh ve miles with 2 mean breadth of about one and a half mile. There
gy lod o, ) dqe ouses nto strects or bazars; the mainroads, however, have been
arket placo nea 't heea llltg‘ away into the comntry from the Raja’s residence and the great
5 low mud wall toung 0;11 rance gateway, The houses ave situated in small compounds having
dumps, Liding. comolot 1lem, by the side of which bamboo is planted, and grows into luxuriant
wal knd in 3, owerPBe ely the houses in the place. These bamboo clumps, fruit trees of the
hi!ls the appearance ofenga.l, pepul, &c., give the place at a distance and from the surrounding
s vavigabl sy aﬁ extensive wood. Thobal has also the same character. The river
" the marsh upd, maL canoes up as far as Kaibikunas, and a canal, fed partly by water
Streaing (ho Logtak Leli( angoltila, passes along the western side of the place, and by both
ket this jo largel atte ((Elan be reached. The great institution of the place is the daily mar-
ol Lreak wp “"my :ste; ed by buyers and sellers, the latter nearly all women, and it does

Wese, Cachagie Pand SI:I.I M'.;. There every tribe from the surrounding hills is represented.
Make wy g busy, l'n,ost [>ictf1 l';:qlt?:,sizgz. the tall Sikh, a few of whom are in the Raja’s service,

8. This port
ort, - : e s PP
" p rtion of the north-enst frontier hills is extremely rich in its avi fauna; we
vl History, lave a great mingling in this direction of the Indian with
Iudo-Chinese forms, Many birds, extremely rare in collections,

w
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and only represented by a few solitary examples described by Hodgson and Bl
&c., were obtained here again, and a large number have yet to be either identifieq or

with specimens from other distant quarters. To enumerate them is not in the seq el
report (already too long) ; some 280 species were collected. Other families of Naturfle }([uf thi
are equally rich, none more so than the insects; and interesting forms of land m‘ str
numerous. The great forest of Dunsiri swarms with insect life, the lepidoptera cons
their numbers and colouration. Leaving this, and ascending the spurs of Burraj
changing flora, new forms are constantly appearing, and I could point to few are
naturalist can find more rare objects for his search than the slopes of this range,
wild animals are those common to Assam in general, and to enumerate the more commgy -
only repeating the usual report formula, ¢ Elephant, rhinoceros, &e., &c.” 1t may he wnnl}:
mention that the latter animal is not now found in the Munipur valley, not even onot]
Logtak. Driven out by the presence of man and the extensive fires, he is annually th, mlc
of* The Hulook (Hylobates) is found as high as 8,000 feet in January, showing that the -mse
stand very considerable changes of temperature, Yo

44. The climate of the Naga and Munipur Hillsis almost perfect during the cold weathg
Climate The minimum temperatu re during January in the viei i
3 . o o yof
. the high range was 32° to 37°. In the valley of Koiman j
camp Maiyangkang it fell as low as 25° from 12th to 14th February. Rising early before sunsig
as we did to be off to work, the heavy frost on the ground gave the whole country a winlry looL-'
one seldom sees in this part of India. Munipur was very hot and dry in March, the masimig
in shade being about 74° mean, of minimum 47°. The climate of the northern base of the i
is, on the contrary, very unpleasant and unhealthy, owing to the fog that so often hangs ora
it. When clear, Sdmégiiting is hot and dry, but succeeded 1n 2 few minutes by cold damp wind
and driving mist ; these changes cause much sickness among the natives, and Goorkhas caonst
be prevailed on to stay there. Fine sites for a station at 5,000 or 6,000 feet are to be fiunj
on the Nidzukru ridge, between that and the peak of Thebzuthu close over Sonurigam and
miles {direct as crow flies) from Golaghat. An examination of the country here woull, !
think, lead to the discovery of a shorter line of road to Golaghat, avoiding the long unhealiby
valley of the Dunsiri, while the station would be in the immediate neighbourhood of the Lhotsh
Nagas, keeping them effectively under control. A road along the ridge south leads dircet ints
Kohima and the very heart of the laxgest Anghdmi villages, and is a far easier line than thit
at present in use from SimAgating, which leads up and over every lateral spur from the Burnil,
and a large stream like the Diphupani cutting off all communication during the rains.

45, The Naga race is broken up into many large and small communities, some consistig
of many large villages, others of no more thantwo or three;
the best term in speaking of them is that of tribe. The
villages are again sub-divided into clans, which are not always living on terms of amily,
although within the same defences. This collection of different clans is no doubt the resultof ik
lawless state they have for ever lived in, but it tends to prevent the utter extermination o acan
when worsted by a superior enemy ; they would then join some other community. The Sipo-
mah tribe has heen the subject of official correspondence and report for some years, so sl
not allude to them.

46. To the cast of the Sijjo and under the Kopamedza ridge are the Kézémis, inhabiling
the seven villages of—1, Kéz Kenome; 2, Chéromi ; 3, Téphimi-jdmi ; 4, Nizani; 5, Kilivi;
6, Nekromi; and 7, Tekhunubémi; they are very like the Anghfmi, use the same form of
spear, long, narrow, ornamented shield, and showy ornaments of har, but, like the men of Sop-
vomah, wear more constantly the fine cane-plaited short leggings. Here we saw shingle-rooled
houses for the first time, the shingles cut into oblong form. This tribe is a large and powatful
one, and at feud with Kidima across the Sijjo on one side and with Megwimi on the Munipur
sidle. To the east of the Kopamedza we have another tribe, the Zami Nagas, consisting 0
five villages.—

yth from Nipal

ollusee ap,
picuous b

1, with the
a8 Where 5
The larger

Races and tribes.

Called by themselves. By the Nagas on the west.
1. Ziomi 1. Rfzfimi
2. Zallomi 2. Thizfmi
3. Tilomi 3. Thetcholumi
4. Vaphomi 4. Gaziphimi
6. Zemi 5. Khiphimi

of which numbers 2, 4, and b were burnt by the Munipuris for refusing to pay revenuc. These
Nagas differ somewhat from the last deseribed ; they carry very long spears, 10 feet long, an
oblong short leather shield, and are not so smart in their dress.

47. Rézami is a fine village of some 300 houses, many of which were very old nndf ]:lrg‘::.
the front portion covered with the Leads of animals killed at feasts. Gaziphimi was © eqhe
size, and cxtended some way along the ridge. Just before entering the village, we l,""slgc cach
place where heads taken in their constant fights were set up on poles about ten fect h‘lli.} 1 Sere
skull fixed on the top by a pointed peg of hard wood driven through the centre. T c:iced o
fifty-two of these, skulls were lying on the ground, others still in position ; hands w;:l'e eats,
small sticks stuck up at the base of the posts ; much might be said and writéen on these ilc; .
and why cannot the custom be stopped? It is widespread. In villages within twelve m m\uny
Imphal skulls and scalps are to be seen stuck on spikes near the villages; and how are

® Sic in original
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; L placed in hands of Munipur by arms the In(!ian

ocured ! only by the :;I:]]Srﬁsg go:'tl:z[\]rigr?g iE improved form. Munipur does no good [or the trihes

hﬂvegwen&l th'ce ghe i8 so desirous to rule; her expeditions are mere forays made

le rules la.l-] (fi\laaas of the valley, aided by well-armed sepoys, are able to collect

for phders when lt(l:,i‘,!sv;illl;nges The heads we saw. Munipur thus, in fact, fosters the system
T could best be checked. . N

s Cf;] villages Munipur attacked on the north, and those again the expedition went

4. e Jatick valley, hiad given no provocation, certainly no information of such was
gganet iuto thl? ; al Agent, aild the former certainly was despatched without his knowledge.
gien [0 the PolmcaMu;ipu,r acted towards the Ramhows? the seizure of the chief was a most
Io st ¥0f msd v t this is a Native State to whom a late Political Agent recommended that
fracherous ach, AN T4 hould give a present of field-pieces; a Native State with an army
le I-Ddiﬂn Goven(]]memiiie?ln 'mnd not particu]arly respectful to European officers, is no source of
ol :mdh‘un lsflgf the,f‘rontier should we ever be involved again with Burma; officered
srngth ﬁnbt * ];:‘a reduced form, it might be of some use, and its movements would always
anfid;:fﬁ '}]‘huesleasb we can do is through our Political Agent prevent Munipur advancing her
pl:unl:iary and attacking tribes without a full knowledge of the circumstances examined into by
ibe Political Agent on the spot.

49, To return to the tribes. There is one custom of the Zami Nagas thatz must not he
is, smoking of pipes made on same plan as those used by the Kiki women ; the
wierin the bowl through which the smoke passes being: put by in small bamboo vessels and
flerwards sipped, the liquor being held in the mouth for some time and then rejected.  Neither
ite Sopvomals nor Tengimah nor any of the western Nagas smoke these pipes. I have already

fioned their very different armament to the tribes on the west.

50, The nest tribe we came across was a section of the Tangkdl Nagas, a very distinct
uee from those oy the north ; this section has been discriminated by Colonel McCulloch.as the
Labipoh (from  Lahup,” a héit in Munipur), from the large helmet they wear; there is cer-
waly much that is different in their appearance, especially the way of cutting the hair. The
Tnghul nearer Munipur shaves all except a narrow high ridge extending from the sinciput to
wipt, and teyminating in a little tail tied in a knot. The men of Shipvomi, Swemi, Yemai,
ad Aphomai trim the hair down to about 1% to 2 inches all over the head, and by shaving all
1and over the ears, leave it somewhat like an inverted basin-shape cut. Many wear large cir-
alar ear-rings of brass-wire and a circular neck-piece of cane stained red and ornamented with
wnries; from the fastening at the back hang long cotton tassels ; these are sometimes of hair.
This omament I noticed is worn by the Tangkdls as far into Munipur as Laisén.

51 The changes that take place in the different tribes are very gradual one into the other,
bt 4t lust these accumulating one finds the Anghfmi and the Tanglkdl differing most widely ;
ane of these differences one cau hardly describe on paper, for the eye alome can detect the
fightest difference in cut of hair, manner of putting on their dress, and particularly expression.
Thus the Gaziphimi men, although Lelonging to the Zami community, had an affinity to those
) Sllnpvoml, and these again with Yemai, and so on into the Tangkil of the south. Customs
eautiar to the Anghsmi would now and then re-appear, such as the building of platforms over
snves and mode of decorating them. All Nagas wear the cane rings round the leg, just below
the knees, and the more they ean get on the better style it is with them. The Nagas of the
Df'ﬂh always dye theirs b}ack, while to the south, commencing with the Mar4ms, they are
?Dhmlly uncolored.  Certain Tangkdls wear a plaited kind, dyed yellow and red, in keeping

- a narrow flat fillet of same coloring round the head, and the spear handle also ornamented
wilh phited eane work lnid over it.

werlooked, that

e

smn"5§-n 'ﬁlsebgl'cat.dlstmgmshmg social custom of the Tangkil, however, is the wearing of a
I d“r%n" 0 OUIf, 1vory, or wood, into which the foreskin is drawn. When employed in their
kg thEs (:e eab of .the day, they ave generally stark nnked, and hundreds were to be seen
6 thory Dfatlﬁew line of road the Raja was construeting. The women, however, dress
Be ody to ;V:r toh el:.t“b%, the petticoat usually in broad alternate stripes of black and white,
gkl s of 1o ¢ breast wrapped round with a white cloth. The chudder or cloth of the
Wb narton | me manufacture, and very stout and strong, in stripes of a maroon red and indigo,
ines of white, the red predominating ; and these colors blend most harmoniously.

5. o .
warseaconl‘:lu]l(eczap%-kul villages, visited east of the Laimakhong valley, the women wear a
ind 1 the knof, of };e' 0 the head, Wll’lch is folded and brought back and tied with string be-
11 very short, bay]. dﬂll- These Tanglkils differ by their using the bow and arrow ; the arrows
south to K(m'ui;k . »{‘nd poisoned. The helmet is worn by all the Tangkils from Shipvomi
ok, and on egely snaln < If:ialsen; 1t 18 strongly made of plaited cane, rather conical in form in
fencentri circleg of (?1 l'ste xed securely one or two (generally two) round _dlscs, ornamented with
A melal or Lggg “ﬂnﬂ and red beads ; between this hangs loosely a circular polished disc of
ent ; rising fron; th : ¥ conical in the centre, and which fashes in the sun with every move-
e from e oy ‘]c op of the helmet is gencrally a long white plume of feathers, and hang-
side dises a hroad band, covered with red seeds, and from which and from the

ade Othamey tg .
ks mogt, |\Jl't]11;(‘:ll:ﬁi_a quantity of black hair; with this on, his long spear, shield, and ddo, he
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54, The Tangkils of the villages of Mézimeh or Prowi, Phunge ..
characteristics which link them on to tribes who tattoo on the eglst, al;n&téug?;uu?d Shirgj have
of these villages ave all tattooed in a pattern of three paralle] lines extendine fr- The Womey
lip to chin, down centre of neck and bosom to the navel, from the shoulders dgwu ‘;mtl‘]‘llder (b
and again down to outside of the arm and oceasionally on the back. They areo nl:breastt,
particular in covering the upper part of their body than the other women we saw chr 1aps g
A broad semi-circular collar or neck-piece of brass is very frequently worn by en af woy,
no doubt worn as a piece of armour against a dfo cut. It is very evident that
in Colonel McCulloch’s time, were not under Munipur, for he distinguishes
Lfhdpahs, vide page 68 in his *account of the valley of Munipur.” « The Lihapay ;
far north being more warlike, are much feared by those south of them. The wo[:nl m[ te
former are tattooed, &ec.,” and again read the paragraph commencing at foot of page GQ(I; of

the men, gy
these Lﬁhﬁpahi
them (rom g(hey

55. The Marams are located on the Barak and its sources, and searcely differ fry
Anghimi, wearing like them the shorf kilt ; they are not so fine a race of men; iy buil(;n e
carry away the palm from the men of the large villages like Kohimal, Mozan'.\dh &e. u%:e
Léhfpah, although so highly praised for his superior stature by Colonel McCulloch L ¢
notice, was particularly tall. The rooling of houses with shingles is mainly depend;nt o ?l?t
proximity of pine woods, and is not a custom peculiar to the Tangkdl or Léhipal, Thedo:
of the Lihdpah is, as Colonel MeCulloch justly remarks, a very fine animal, quite a difimy
breed ; when young they have long thick soft hair, but they lose this to a great extent s fe
become adult. !

56, The Kilki colonies in Munipur are gradually moving away north to the Bumail, anf
will many of them settle there eventually. '

Those in the northern valleys are Thados, or, as they are called in Munipur, “EKhongjsis”
The most flourishing colony I saw was at Aimulkin, west of the Koimérd valley, aud clog: ty
the Baral ; it is also the most northerly.

57. 1 was much interested to find, on entering the Anghémi country, that they and ofler
Nagas also erect monolithic monuments like the Khésis,
and that the custom was still in force. The finest shbs e
to be seen near Sopvomah and Togwema ; they are quite equal in size to those in the Khds Hilk,
Large stones are also set up on three or more supports in dolmen form. These on the
Sopvomah ridge were all of sandstone, which must, at the cost of very great labor, have ben
dragged up out of the bed of the Zullo, the ridge being of friable shales. They move
stones on wooden sledges constructed for the purpose, dragged by ropes, and rollers nel
where necessary. The Tangkdls do not greet these larger monuments, but in the vl
of Prowi and Phunggum I noticed long lines of small stones, generally the white wetherl
lime-stone, sunk nearly flush with the surface, and extending for many yards along the sifs
of the paths leading from the village; and rows of small stones, two or three fect high wer
here and there noticed.

Stono monuments.

58, Among the Anghamis they are set up by individvals during their life lime to
perpetuate their own memory and that of the feast given at the time; after a day ortm
of feasting the men assembled, all go in a body and drag in the stones, which aresctupa
the side of the principal road near the village or on a conspicuous knoll. The number sl up
is apparently unlimited, and they are arranged differently to the Khési stones, the larget
and highest on the right, the others in gradation of size. I have seen as many as twdwh
filteen in a row, but one to three is the most usual number.

59. East of Tellizo the villages on the main watershed are 1, Yemi or Yemai; 5
Aphomai; 3, K4chai or Achfimi; 4, Humi; 5, Taki; 4,
On the line of boundary, &e. Langthang; and 7, Siarhi. North of and near the water
shed we have 1, Rizdmi; 2, Thizimi; 3, Khiphimi; 4
Shipvomi; 5, Raimeh; 6, Thiwa; 7, Phunggum ; 8, Hwining; 9, Ukral; and 10, Nuagsat
Of these I am of opinion Munipur has had for some years a certain kind of intcrcoursle_ﬂllLl
influence; they are 1, Yemi; 2, Aphomai; 8, Kéchai; 4, Humi; 5, Taloi; 6, Hwimog;
7, Phunggum ; 8, Ukrul; 9, Langthang; and 10, Sirubi. On Gaziphimi a raid was made
by the Munipuris some years back, and that village bought its safety by @ paymert
of cloths and other things, but this village and certainly Rézémi amd the others com|10§ll1l%
the Z4mi group have never heen under Munipur or paid annual tribute. This year certanly
Swemi and Mezimeh assisted Munipur at the destruction of Gaziphimi, but this was solfy‘
due to the existence of old blood feuds. Shipvomi had not paid tribute. It is not many
years since Munipur has established any kind of influence over Yemi; it was formerly aver
large village; the refusal to pay tribute had led to its being burnt, and a number qf the mcl;
were killed ; the village yet shows this in the badly-built houses and partly burnt hmbﬂ: ll‘“i
into them. Raimech and Thiwa openly declared their independence in our eamp at Kicbay
and I do not believe pay tribute yet.

60. After the establishment of the Thanna at Prowi late last autumn, the Mun ver
penetrated down tlic river cast of Swemi, and over the next ridge to the Nohg_,rtll"l-ttrl1 d
up to the villages of Vumé or Thusum, and Lé&phumch or Wahong; they know bt b ; of
the villages of Chullo and Kulsom; all their information is supplicd by the headma

I\lll‘is
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al Major to the top of Shiruiftirar; but the Munipuris were quite
amnd:g]g';?)zgvil]nggs on that side, and their map had evidently been put to-
oone f this man in Munipur. The line of main watershed would, 1 think,
leaving to Munipur all villages situated on it, who would contibue
h sides as usual, but would give the Munipuris no excuse for crossing
To throw in

Ukrul, who
ia the dark
lher by the aid ol
be the best boundarl))r,t

the T .
i cu“wmo:tm;bat point, or interfering in any way with other villages.

e bty Ukrul a very simple modification can be made.

Hwiging and
gl By following the main watershed east of Toloi, to where the road turns north to

],{;hereaTrigonomctrical Station has been built, thence down the very marked

il o -
ﬂ:rrfz gllhe Lanier and junction of the Shirni stream up to the peak, where it would follow
:ze nain watershed 8gain by the peaks known in our triangulation as Far Blue Range,

Noo 4,5, % and 1. To more than the villages such boundary would give Munipur has no

Juims in the strict sense of the term.

62. It might have been expedient to have made other modifications, but this, if I may
be permitted to _express an opinion, would now be most impolitic, after the manner in which
ihe officers deputed by Government to settle this line of frontier were thwarted, and even
opposed by servants of the Raja like Major Romah Sing, and the double-dealing game the
Munipur durbar was playing up to the middle of March, which very nearly caused the
failore of the expedition ; nor was the bearing of the Raja towards the Political Agent of
the Naga Hills of the nature it should have been, plainly shown by the long interval of 26
daysd|]vhic_h.\tvere allllqwed to elapse before any notice was taken or a return made of our
frendly visit upon him.

63. Icannot close this report without recording the truly zealous aid afforded to the

survey operations by Captain J. Butler, Officiating Political

Awatance of Political Agents, Agent, Naga Hills. Having a knowledge of survey work,
h ¢ veath 1w he well understands its requirements, and can allow for the
ii gngs o] dwea ferhan unforeseen difficulties that so often entail delay and retard work.
w.:k :\L: ‘seo t elpegple, energy, and physical powers make him just the man for such
lheas:istanceel:e em;z{oyt:i on.  To Colonel Mowbray Thomson my thanks are also due for
e sitane we:lin' e;(le uslon the Munipur side, ﬁr_st, in obtaining the Raja’s sanction to
' TT]'P ork in the valley, and secondly, the aid afforded to Mr. Ogle when working
the. This officer, I may mention, is very anxious that this su ty should take uj
the remaining unsurveyed part of Muni D e P
2 e be o tg’ P rt of unipur, and that, should he remain in political charge,
vy, and alsopvisit thepsglc]ee “;ll:}l him and lay down the eastern boundary in the Kubbu
wtasly should b fod y of Jatrik, lately invaded by the Munipuris, a question that
Bun n hat cparten 1nto, or difficult questions may arise regarding the boundary of



Report of progress in the Duawine, Grograrurcat Comrruing, axd Enanaving Branmy
Surve: or-General’s Office, Calcutta, during the year st January to 314t December 137; “
J. O. N. Jaues, Esq., dssistant Surveyor General. Y

The usual tabular statements of work completed and in progress in the drawine
graphical compiling, and engraving branches during the year 1873 are herewith sy o

bmi
2. Under the Surveyor General's instructions, my attention has been chiefly directt:led.
the compilation of geographical materials from the results of final survey for the sﬁ .
of the Indian Atlas, as it was found on the transfer of the engraving to Indis in 1868“6%;
that heavy arrears representing the completed surveys of at least eight years had accun;
lated, while the combined outturn of the topographical and revenue surveys of neal]l.
40,000 square miles anonally was being added to these arrears. .

3. Great efforts have, therefore, been made during the past five years to complete fiiy
drawings for new sheets and to fill large blanks on the old ones, so that the engraving m; bt
be pushed on, and the publication of the sheets of the Great Indian Atlas be ke?)lm%re
closely up to the date of surveys completed and in progress than has hitherto been usu|

4, All that has been done from 1869 to 1872 to further this very desirable objeet, bas
been fully described in the printed Annual Administration Reports of previous seasons, ang

I shall now report only on the progress during the year 1873.
n

5, No less than 115,000 square miles of topography have been reduced from the s
of 1 inch to } inch to the mile and fair drawn for various sheets of the Atlas, as detailed,
the statement attached.  This large area covers 7,188 square inches- of paper, and represens
the contents up to margin of thirty and a half quarter sheets of the atlas, but as much of
it went to fill blanks on the old full size plates and on several incomplete quarter plates
it is distributed over 47 plates, and embraces portions of various British districts in Deng)
the Central Provinces, Oudh and Sindh, and in the Native States within the Indore aud
Rajputana Agencies, and in the Vizagapatam Agency of the Madras Presidency.

6. In addition to the above the } inch district maps of Darjeeling, Hazara, and Chind-
wara, have been compiled, and the drawing (outlines and names) of District Darjeeling b
been completed. Considerable additions have also been made to the standard 32 miles=I
inch map of India, to the smaller map on 64 miles =1 inch, to the standard 16 miles=I
inch map of Bengal, and to various other general maps (vide statement).

7. A map of the Bombay Presidency, scale 32 miles = 1 inch, to illustrate the A

ministration Report, has been compiled. Additions have been made to the map of Qudh, It
miles=1 inch.

8. Of the 1inch =1 mile sheets of the early portions of the Ganjam and Oiw
Chota Nagpore Division, Rewah, and Khasia, and Garo Hills Topographical Survep, }
were taken in hand and 12 sheets have been completed ; of the remaining 22 sheets hehil
drawing is in progress. Of the first portion of the Orissa tributary state's topographio!
survey, O sheets on the scale of 2 miles to the inch (actual scale of field survey) arein band.

9. A map showing the country around Kirwee and Kalinger, in the Banda District, xale
1 mile=1 inch, and one of the country round Roorkee and Hurdwar, scale 2 miles=l
inch, were compiled for the military camps of exercise.

10. A preliminary map, to illustrate the Surveyor General's report to Governmenton the
anrvey operations on the eastern frontier of Bengal, in the Lushai, Tipperah, North Chitta-
goog, and South Cachar Hills, was fair drawn for reproduction on half scale by photozine-
graphy. The final compilation map of the Eastern Frontier, scale 4 miles=1 inch, has bein
well advanced. A final map of the Garo Hills, scale 2 miles=1 inch, for reduction toib:
} inch scale is in progress.

11. A map of Sindh, scale 16 miles=1 inch, and several district and division map? for
local and imperial gazetteers on small scales have either been completed or are 1n varion
stages of progress. Of miscellaneous work, such as transcripts of portions of AP
charts, plans, &c., details are given in the statement attached.

12. Of proof sheets of engraved, lithographed, and PbOtO_zi“c"nghed m".ps’ﬂ:"
were exarained, 24,569 sheet maps were colored, and various additions and corrections Y
hand were made on 213 sheet maps.

13. To Goveroment officials 25,817 maps were issued on service, 5,090 maps wert

forwarded to the India Office, Geographical Department, and 5,384 maps were despatehel
to local agents for sale.

14. In the ahove paragraphs I have endeavoured to describe briefly the WOT‘; “'ir:‘v
pleted and in progress, but the details connected with each description of wo.rk, 12, Ted uic g
compiling, fair drawing, copying, &c., are very numerous and could pot possibly be descr
without the limits of a professional report.

ne
15. I have much pleasure in stating that the greater portion of the arrears of d"{‘:a'i'l";
connected with the progress of the Tudian Atlas sheets have bLeen cleared, and what re
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i ion of many
; i t detriment to the advancement and qompletlon 0
o essly be dealt ::ithge:grlzucompilations, which shall have due attention now.
uefl ditrie mﬂpS; it was arranged that this office should undertake the corppilatxon on
J6. Since '86” the results of the revenue surveys. The upual geographical maps ?f
the } inch seale otf:"e completed here now for publication. The_} inch maps of each season’s
disintets a:le lhere:heet%‘ which were formerly rendered to this oﬂilce by 1t]he topc})}graphlcal
ork, or 4egree ot i seasons been discontinued, and these chaoges have very
5‘:‘"’” partes havedfotlhewt!rvloor‘l](s of this office. But for the good aid rendered by photo-
cnsiderably mcreajﬁced silver prints, blue prints to scale, &c., it would bave been impossible
gphy, such axehﬂve kept pace with the demand for fair drawings for atlas sheets, now
o his amceh in India and England, or to have completed one-half the fair mapping of
vn;lfﬂ"'“gdbm- Eir:mq that have been finished during the year; and I am greatly indebted to
dmet:?i::t,]es\cﬁ?a.l:erhc;use, Assistant Surveyor General in charge of the Photographic Branch,
[%:Pthe reﬂ;jy help he renders me at all times, ' dered b
bring to your favorable notice. the excellent’ services rendere y

?}7'FIB:§§sstosur$eygor an?i chief draftsman, His zeal and ability are well known to
‘?[r' 'He.is devo(",ed to his work and seconds my efforts at al! times th.h great prompti-
"0;' and skil. Mr. A, Chamarett, surveyor and g_eographlcal compiler, ha_s worked
ui"e and steadily. He is a skilful compiler, very qlllf:k al}d accurate, and his p.rofes-
:rlmal knowledge and experience are of great value in this office. Mr. D. Atkinson,
:ur\'e)'nr and officiating 1st draftsman, continues to render good aid at all times; hlS' services
Jave already been specially brought to the Surveyor General’s notice in conuection with
ﬂ;e completé revised set of tables for the projection of the sheets of the Indian Atlas,
Vi, T. W. Babonau, record and store keeper, is very attentive to his duties, and after much
libar has succeeded in arranging systematically all the publications of this office.

18. ENoRavING BRANCH.—In the engraving branch, 14 quarter-plates and nearly
me-third of an old full plate (double elephant size) have been completed and published 23
qurter-plates are in hand in various stages of progress, and additions and corrections have
lien made in 9 of the old full-size plates. Several of the new sheets await the completion

of the hills,

19. The map of India, 64 miles=1 inch (in four sheets), has been well advanced in
itline maps of the Presidency and Burdwan divisions, scale 16 miles=1 inch ; and a map of
Baugal avd Assam, 64 miles=1 inch, has been completed in outline for the imperial gazetteer.
tasiderable additions and corrections have been made to the copper plates of Simm’s plan
of Caleatta, but much more is yet needed to render this plan a fine representation of the
present state of the capital of India and its suburbs.

*. Various other jobs have been executed, which are detailed in the statement attached ;
ll,‘-SOSimpressions in all (including proofs and transfers for stone) bave been taken during
e year,

21 With the limited amount of trained European agency at our disposal, aided by
jartially trained natives, a very good return of work has been completed. Better progress
weld have been made with the sheets of the Indian Atlas, if the engraving establishiment
lid been stronger in European hill etchers. By the succession of Mr. J. F. Walsh the
visblishment, has been still further weakened in this most necessary element ; but the
Supenmendgnt, Mr. C. W. Coard, has devoted much careful attention to training some
K(ﬂl:s\'eict:( this description of work, and two of them are now employed it hill etching on

sheets, -
mlh??-h All the native engravers and apprentices engaged in 1869 are now fully employed
ot sheets of the Indian Atlas and other small maps ; but they are still greatly dependent
on the European engravers for constant help. °
Umt‘-’&ﬂ ?:ITHC(;flrd's labors and exertions cannot be too highly com mended. He poseesses
ot " ! dealing with and tralning natives, and his watchful supervision over all the

Progress is very apparent in the finish of every sheet or map executed under his

Management,
J. 0. N. JAMES,
Assistant Surveyor General,
In charge, Cartographic and Engraving Branches,
Surveyor General’s Office.



COMPILING, DRAWING AND GEOGRAPHICAL EXAMINING BRANCH,
SURVEYOR GENERAL'S OFFICE. '

Statement showing the nature of the work performed, and the progress made,
3lst December 1873.

Jrom 1a¢ Jammry A

Mavs, &o.

PROGRESS AND RauMaRks.

INp1a—Standard Map, in 6 sheets ...

Inv1aA—No. 3, reduced from the

above, 4 sheets.

Inpia—For a General Map of the
World.

BeNaAL—Standard Map in outline,
4 sheets, provinces under
the Lieutenant.Governor
of Bengal.

BenoaL—North.Eastern Frontier of,
3 sheeta.

BexeaL—North.Eastern Frontier of,
3 sheetas.
BeNaAL— Western, in 10 sheets

BrNeAL—Western, in 10 sheets
Punsap—Outline Map (engraved) ...
Oupa—Outline Map (engraved)

SinpR—Outline Map for “ Gazetteer”

BouBaY PRESIDENCY— Preliminary
Map of.

DIVISIONAL MAPS.

CootA NAGPORE DIvisioNn—2 sheets

BuAUGULPUR D1vISION ...
RassaaHT DIvISTON
Presipency DivisioNn ...
Burpwan DivisioNn
Dacca Divisiox

DISTRICT MAPS.

DistricT Baxpa
DisTrICT JHANSI
DieTrICT JALAON .
District HAMEERPUR ...
DistRicT LALLATPUR

SoALE.
Miles. Iunches.
32=1
64 =1
10=1
4=1
8=1
8=1
8=1
32=1
16 =1
16=1
32=1
4=1
4=1
4=1
16 =1
16 =1
16 =1
y 8=1

—_—

New materials from the several surveys
gress inserted.
survey.

Fresh additions made in original and dry proofy
from recent surveys, and also of the countrs
bordering on British frontiers, from the by
authorities, 2z, Burmah, China, Caslimen,
Afghanistan, Turkistan, &c. Names wriyy
on sheets 3 and 4. Engraving.

Sheet 7. Portions of the protected hill staie
inked in. Suspended.

New district and sub-divisionnl boundaries and
names inserted ; province of Assam and the
surrounding country, from best availsble
sources ; the Lushai country recently surveyed;
also the Garo Hills. Compiled and drawn for
publication.

Additions made from surveys to date, in Assn,
the Garo, Naga, and Lushai Hills h
progress.

To illustrate the survey reports on the Eastem
Frontier, Preliminary Map.

Sheet 13. Parts of Hazareebagh, Manbhoon,
Loharduggn, Sonthal Pergunnshs, Beerbhom,
&c., compiled and drawn in outline. Inpw

in
Suspended, awaiting funphr;

ess,

ShE:t 11. Compilation of Nepal, showing e
recent explorations, routes, &c., from the bat
available materials. In progress.

Portion of Turkistan and countries on northem
and western frontier reduced, and added ons
dry proof. Engraving.

Adt;iytigns made ogl: s dry proof of a portion o
Nepal, and various other additions. Names
written in— For  Gazetteer". Engraving.

Compiled and drawn in outline. Writing of
names in progress.

Compiled and drawn for the Bombay Government
Administration Report. Being printed.

Genernl office compilation. In progress; nearly
finished. Suspended. I
Skeleton Maps, to illustrate the famine relie

} operations and other projects. L

Drawn for the * Imperial Gazetteer of Bengn

} Engraving.

In progress. OQutlines finished.

Drawn for the * Gazetteer " of the North-West:
ern Provinces. Engraving.

{
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£ the work performed, and the progress made, from st January to
31st December 1873,—continued.

Mars, &c.

I

R

DISTRICT MA PS—continued.

DisTRiCT SIRSA
prstaicr HazrA

Distaict CHINDWARA

Distaicr DARJEELING ...

BUoOTAN ...

Gano HiLs

SOALE. ProcRESS AND REMARKS.

Miles. Inches.

4 =1 |Prepared for the Settlement Report.

4=1 |Reduced from sheets of the Revenne Smrvey.
QOutlines finished. Names in progress.

4=1 |Reduced from sheets of the Revenue Survey.
Outlines in progress.

4=1 |Reduced from shects of the Revenue Survey.
Outline and names finished. Hills to be
drawn.

8=1 | A new Compilation Map of Bhootan, from the
best available information. In progress,

4 =1 |Final compilation, In progress.

Sheets of the Atlas of India—Engraving in India.

Maps, &o.

ProGgRESS AND REMARKS.

Sl 2 quarters, 8. E,, N, E.
3 N.E

sen

., 9 , SW,NE
, % , NE&SW ..
» B0, SW,SE

» 82 , NE,SE
B

« GLFll Plate ...

C6 ditte ...
w 12

w73 Full

e gz‘ quarter, N, E,

» NE,SE,S W.

» S E,NW,NE

” » NE,S.E,8 W

w 105 " S.W.

107
. 103}“" Plate ..,

Sheet 113 Full Plate

» 119

Part of Sindh,—Hills drawn on a dry proof,

Part of Sindh —Hills drawn on a dry proof,

Part of Sindh.—S. W. Sand Hills drawn on a dry proof,
N. E, compiled, and hills drawn.

Parts of Jeypoor, Udepoor, and Boondi Native States, and
Ajmere.— Additionsl material from recent surveys to date’
compiled and drawn in outline on dry proofs. Hills to be
drawn. S, W. in progress.

Parts of Kotah, Boondi, and Gwalior Native States,
drawn on dry proofs.

Parts of Gwalior and Tonk Native States. Additional survey
results to date, compiled and drawn in outline on dry proofs.
Hills to be drawn, S. E. in progress.

Parts of Bhopal Native State, and Districts Hoshungabad,
Baitool, and Chindwara, of Central Provinces. Additional
survey results to date, compiled and drawn in outline on
dry proofs. N. E. in progress. Hills to be drawn

Gap in the Kondah Hills, south of the Neilgherries. Compiled
and drawn to complete the plate.

Perts of Oudh and Nepal required, to complete the plate
uuder compilation from recent surveys and best available
information, In progress.

Parts of Districts Chindwara, Seoni, and Bhundara, of Central
Provinces. S. E. compiled and drawn. N. E. Hills drawn
on dry proof. N. W, under compilation. In progress.

Part of District Chanda of Central Provinces compiled and
drawn in outline on dry proof.

Part of Qudh. Hills drawn on a dry proof.

Parts of Jeypoor, Bustar, and Godavery talooks, Vizagapatam
agency. N. E. and S. E. compiled and drawn. 8. W. under
compilation. In progress.

Parts of Belaspur and Sumbulpur, Central Provinces and
Gurjat States, Chota Nagpur Division, under compilation.
In progress.

Jeypoor, Kolahandy, Panchpetta, &e.; Vizagapatam Agency,
and the portion known as the *Saora gap,” compiled and
drawn in outline on dry proofs, to complete the plates.
Hills to be drawn.

Parts of Hazareebagh, Beerbhoom, and Manbhoom. Hazarec-
bagh under compilation on dry proof, to complete the

plate. In progress.

Part of the Garo Hills required, to complete this plate.
Under compilation from recent surveys. In progress.

Hills




(92 )

Sheels of the Allas of India— Engraving in India,—continued,

Mars, &c.

PROGRESS AND REMARES,

124 quarter, S. W.

”

Parts of Goalpara, Durrung, Kamroop and Garo Hills
and drawn with hills. A small portion of the Gnr’o Hills
the west under compilation from recent survey. In ,l x

Part of the Naga Hills from recent surveys to date, Con(:g"r&
and drawn with hills on a dry proof. el

compily]

Sheets of the Allas of India—Engraving in England.

Sheet 51, quarter N. W.

54 Fall Plate. To complete
blank portions.

3

69 quarter, S. E.

70 N. W, N.E.

” “on

71 N. W, S W.

89 Full Plate ...
90 quarter, S, E, N.E, N. W.

92 8. E.

104 Full Plate

=

Parts of Jeypur and Kerowli, compiled and drawn with hills
to complete the plate. Proof returned to England,

Districts Hoshungabad and Nimar, Centra) Provinees, op.
piled, and drawn with hills, complete, on a dry proof, fip
England, and returned. District Baitool wanting to .
plete the plate.

Parts of Punnah, Churkaree, &c., compiled and drawn wi
hills up to the boundaries of Banda and Hameerpoor, (0w
under survey,) and proof returned to England.

Parts of Bijawar and Punnah, compiled and drawn with hill
to complete the plates. Retwimed to England.

Part of Bhopal, compiled and drawn with hills to complele
the N. W. plate. Proof returned to England. Plate§.W,
Chindwarra portion, under compilation. Nearly ready,

Rewah, compiled and drawn with hills to complete the plate
Proof returned to England.

Parts of District Belaspur, Central Provinces, and varions Gurjal
States in Chota Nagpur Division, with parts of Rewahad
Sohagpur. 8. E. compiled and drawn with hills and retun:
cd to England. N. E. and N. W. compilation in progres

Parts of Jeypur and Bustar, compiled and drawn with hils
The plate completed and returned to England.

Hazareebagh, Lohardugga, and Sirgooja, of Chote Nagw
Division, compiled and drawn in outline. Old and v
work adjusted. Plate completed and returned to Engind
Hills to be drawn on fresh dry proofs.

» 18, s The Western Dooars and part of Bhootan, from best avallith.
gources, compiled and drawn with hills. Old and new work
adjusted. Plate completed and returned to Sogland.

Standard sheets of the Topographical Survey, re-drawn for Photozincography.
Mars, &c. SCALE. PROGRESS AND REMABES.
Miles. Inches.
Cuota NaepUR Division, Survey| 1=1 | Projected and in progress in various stages
Sheets 9, 10, 11, 12, 13,
14, 16, 21, 22, 23, ' o
GaANJAM AND Onissa Sunvey.—Old I=1 Projected and re-drawn from the origind
sericy, Sheets 1, 8, 19, 34, sheets.
35, 36, 37, 68, 84, and 86. s .
Sheets 21, 38, 45, 61, 70, and 72, 7, 1=1 Projected and in progress in various stages.
9, 11, 59, 60.
Sheets 12, 13, 14, 15, 162, 26, 27, 28, | 2=1 Ditto ditto.
and 29.
Kiasia a¥p Garo Hills Survey,| 1=1 | Re-drawing the hills of half sheet.
Sheels 16 and 17 in one.
NorTH-EAsT Division—Central Pro- 1=1 Projected drawing in progress.
vinces Survey, Sheet 11. el feld
Rewa AND BuwpeLkuno Survey,| 1=1 [Projected and re-drawn from the origina
Sheet 10. sheets.
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Miscellaneous Maps, Charts, Tracings, and Eriracts.

Mavs, &o.

e
e

petween Kirwee & Kalinger
Gty ,  Roorkee & Dehra ...

D]s;"]m'l‘ DaNDA .
4p Topographical Survey,
fme Seasons 1661-62-63-64-65.
Lecanom.—City, Civil Station, and
Cantonments,

4on,=Gity, Civil Station, and Can-
tonments.
Hrpeaapap—(Nizam's Dominion) and
Berar, Ceded Districts.
Gaxsaxt AND On1ssa SURVEY.—Season
1850-51,
Hspeaanap.—Topographical Survey,
Season
Grazeeroor.—City and Station

Bevosr, Bewar, anp ORISsa, wiTH
Assan.—

Rusaanye Diviston—On  vellum

cloth.

BuwevLeur Division.—Ditto,

Tigonometrical date ...

(omrections and additions to Topogra-
phieal Survey Sheets.

(omections and additions to engraved,
lithographed, and photozincograph-
e maps.

Litkographed and photozincographed
maps and plans colored.

Allssheets and engraved maps colored

Prools examined of atlas sheets, maps,
charts, and plans,

SOALE.

ProGnrEss AND RREMARKS.

Miles, Inches.

2=1
2=1
4=1
1=1
2=1
1=1
4=1
2=1

=1
ft. in.
400=1

Miles. Inches.

64=1

}4=1
{

Ditto

1—=1
2=1
Various.

}

Ditto
Ditto

Drawn for use of the camps of exercise, 1873-74.

Extracts on vellum cloth made from original field
sections, for

Triangulation charts projected and drawn, and
tracings made of the same on vellum cloth, with
trigonometrical data inserted,

Boundary adjusted and drawn from surveys of
Settlement Officers,

Tracings made on vellum cloth from the original
field sections, for

Tracing made on vellum cloth of chart of triangu-
lation, for

Tracing made on vellum cloth,

Revised for the “ Imperial Gazetteer.”

For Bengal Government for famine works.

Extracts for various Government Officers,

49 sheets examined and corrected.

Railways, boundaries, territorial names, &e., in-
serted, examined, and corrected, 213 sheets,

21,707.

2,862,
730.

Numerous other small

prepared, which cannot be specified in detail.

tracings, extracts and copies of maps, charts, and plans, have been

J. 0. N. JAMES,
dssistant Surveyor General.



ENGRAVING BRANCH, 1873,

Statement of work completed and in progress in the Engravin
plate Printing Branch of the Surveyor-General's Oﬁieangur%?gpf;'
e

year 1873.

Atlas Sheets completed.

R
28. W.* Kuwrrachee Collectorate, Sindh, finished.
3 N. E. | Porti of Sheh Bunder )
A ];\lios]]:lnsed. ah Bunder and Mahomed Khan's Tanda, Singh,
9 S. E.* Small portion of the Khyrpoor State, Sindh, finj
95 W. | Khyrpoor State, Sindh, fnished, o nished.
118, W, | Small portion of Shah Bund .
ﬁnishl;d. under and Runn of Cutch (Sindh),
33 N, E.*|} Portions of Jeypoor, Jodhpoor, Shekawati, &c.. i !
33 S, E.* } putana Agency, finished. A %o n the b
* 1 9 .

Quarter Sheets ... T 34 N. E. Poz‘::;)s];:se d‘.)f Jeypoor, Tonk, Kotah, &c., Rajputana Agengy,
51S. W. | Porlions of Gwalior, Kotah, &c., in the Indore A i
23 $. E*| Hoshungabad District of the Central Provinoes, el
8 The old full plate containing a large porti f ‘

heavy sheet, finished. 8¢ portion of Oudh, & vy
86S. W, | Portions of Oudh and Nepal, finished.
87N.E. Ditto ditto ditto.
124 N. W. | Portions of the Districts of Goalpara and Ramroop, 4sun,
finished. ’ '
| 126 N. E. | Khasia and Jynteah Hills, Assam ; a very heavy sheet.

Atlas Sheets in progress.

1 N, E. | Plate engraved in England ; hill work had to be made mub
Quarter Sheets ... darker.
1e 8. E. Ditto ditto ditto,

Plutes in progress.

2 N. E. | Small portion of hill work done ; plate put down for other work.
2 S. E. | Additions and corrections to outline and writing done ; hill wrk
just commenced.
9 N. W. | Outline and writing additions done ; hills in progress. This plate
was partly engraved in England Ly Mr. John Walker.
10 N. W, | Additions completed ; plate published 1872.
31 Sheet, additions and railways finished.
34 N. W. | Plate projected ; border line cut ; plate put down.
34 S. E. | Outline and writing finished ; waiting orders before commel
cing the hills,
34 8. W. | Plate projected ; border line in hand.
51 N. E. | Plate engraved in England ; small portion had to be taken out

on account of having been engraved wrong ; re-engraved finished
Quarter Sheets ... 1 and sent to press,

E. | Additions and corrections finished ; plate published 1871.

E. | Outline finished ; writing just commenced.

E. | Outline finished as far as drawing.
E.

V

53 Outline done; writing in progress, only o small portion.

53 S. W. | Outline finished as far as drawing,

61 Sheet plate engraved in England ; additions finished. )

67 Ditto ditto additions and railways finished.

72 N. E. |Qutline and writing finished ; hills about to be commenced.

72 S, E. Ditto ditto sand dotting, &c.

73 Sheet ; full plate old portion has been cleaned off for new work.
Outline done ; writing well advanced. Thisis a heavy sheet. ,

88 Outline done ; writing in progress, This is an exceedingly hea'y

L sheet, one of the old shects.

® These plates are not full up to wargins.
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Plates in Progress,—contd.

Quarter Sleets ]

Total 32 Plates.

Total 16 Plates.

Outline and writing finished; waiting orders before commen-
ciug the hills.

Outline done ; writing in progress.

Sheet additions and railways done.
Ditto ditto ditto.

Hill work etched ; writing finished ; plate put down for want
of hands. .

Outline done ; waiting orders to commence the writing.

Outline and writing done ; hills in progress.
Ditto ditto. ditto.

}Sheets ; tracing commenced.

Miscellaneous Maps, &o.

Map of the Presidency division, comprising the districts of
24-Pergunnahs, Nuddea, and Jessore, finished.

Map of Oudh ; outline completed ; writing about one-eighth done ;
plate put down, -

Plan of the town and fort of Kalinjar, in the Banda District ;
outline and writing done ; hills nearly finished.

Map of the Burdwan division ; outline done ; writing in progress.

Map of Bengal ; outline finished ; writing in progress.

Map of the Punjab; the north portion re-engraved from new
drawings.

Chart of the north-west, quadrilateral ; writing in progress. This
is a heavy sheet.

Simm’s plan of the town of Calcutta; heavy corrections to all
four sheets ; shading water tanks in progress.

Indlex cahart to the Great Trigonometrical Survey ; additions com.
pleted.

Map of India, 64 miles = 1inch, four plates; outline dome;
writing in progress ; three plates put down.

Four beautifully engraved alphabets of open letters, of four
different sizes.

A large plate of specimen slips of writing for copies for native
engravers to copy from.

A plate of sizes of specimen of sizes writing—specimen to be used
for the four sheet map of India, scale 64 miles = 1 inch.

A Slagla of specimen of writing of sizes to be used for the map of

udh.

Cleaning surface of the plate; small index to the Indian atlas
and re-engraving the work, plate damaged by the new process
of steel facing.

A large tint ruled for the use of color tinting of the atlas sheets.

Copper-plate Printing,

Proofs of various kinds .. 1,330
Transfers for stone 450
1mpressions of various kinds e 7,728

Total impressions we 9,508

Al



Report by Cartain J. WATERHOUSE, dssistant Surveyor-General, in charge, Pho
Surveyor-General’s Office, dated Calcutta, the 1st January 1874

AMOUNT OF WORK.—The amount of work executed during the Past 12 months, fr, 1
January to 31st December 1873, may be briefly stated as follows: 1,611 original mg n;] ,
passed through the office, of which 105,753 complete printed copies have been prinlt:':d a}e
besides 2,010 silver prints and about 3,000 photocollotypes. %,

Prooress.—The difference of tke amount of work turned out durine the vey
under review, as compared with that of the previous year, is shown in the table below, fmn:
which it will be seen that there has been a large increase in the number of the Ol'i‘ginalg
received and in the outturn of printed maps,- as shown by the number of pulls or actyy|
work done. The number of silver prints shows some falling off, as there has not beeg the
same demand for Exhibitions or for the Archeeological Survey as was the

tographic Brayy

r case last year
The number of collotype prints is only approximate, as a great deal of the work done duyrin«;
the year has been for the purposes of instruction. °
Sumsacrs, 1872, 1873, Difference, Differenco In Duigy
square fegt,!
Originals ... 1,428 1,611 =+ 183
Negatives ... 1,760 1,969 + 209
448169 d. 5. fe.* | 5,11072d. 5. ft. * +629:03d.4.0
Silver prints 4,200 2,010 - 2190
5,230°39 d. 5. ft. | 3,553844. s, ft. ~ 16755 d ot
Photo-transfer prints ... 1,892 1,949 + 57
47100 d. s. f¥. | 5,157°884d. 5. ft. +447684, 1.9,
Photocollotypes O 3,000 + 3.000
Trauvslers to zine 635 1,413 + 778
Number of pulls 88,959 1,11,876 + 22,917
Ditto of complete copies 1,17,320 1,05,753 - 11,567

* Decimal square feet of 100 square inches.

EXPENSES OF WORKING.—The approximate expense of working the office during the
year, including Superintendent’s salary, has been Rs. 50,868-15-1.

The approximate sum to credit of the department is Rs. 85,850-6-1, showing a nomitd
profit of Rs. 34,981-7-0.

PEnrsoNNEL.—I have again great pleasure in reporting on the steady good condit
and zealous attention to their duties of my European assistants, Sergeants J. Mackeu,
B. Mackenzie, and J. Watson. Sergeant J. Harrold, whose appointment was policediouy
last report, arrived from England in March, and has since been busily occupied in workiog
out the collobype process, and training native assistants in the work. Mr. W. Crossley, whee
conduct for some time past had been very unsatisfactory, was dismissed under the orders
of Government in the Department of Agriculture, Revenue, and Commerqe, No. 401, d“"dl
Simla, the 16th Jure 1873, and his place has been filled up by the appointment of Corpor
Marshall from the School of Military Engineering, Chatham, who is expected to arrive imnt
diately, and it is hoped that on his arrival several improvements may be.mtroduced lnlti
the working of the collotype and photo-transfer printing, in both of which branches,
understand, he has been under special training for some months past. ‘

Syud Ishmael and the native assistants have conducted their duties very satisfac-

torily. T may particularly mention Hubeebul Hussun, who has conducted the photo-translet
printing since Mr. Crossley’s dismissal.

PrOCESSES.—There have been no important changes in the processes ordinarily useg
in the office, but a few minor improvements may be noticed. It has been found thata we’il
solution of citric acid may be advantageously used for cleariug up photo-transfers thsat:r;mt
dark either from defects in the originals or by over-printing from weak pegatives. eru; o
B. Mackenzie has discovered that ordinary lithographic chalk printing-ink may beIuseorhs
inking in the phofo-transfers instead of the retransfer-ink we have odea.rl!y used. tt ‘ze o
well and seems particularly good for fine work. The only objection to it appe:;)rs l(;)e T
account of the tendency of the printing-ink to dry, so that the transfers cannotl le «lr)hout
long as when inked with the usual transfer ink. If it were found to answer wel txrsoeligeam
the year, some trouble and expense would be saved, with equally goon_] results. Dlntes
Mackenzie hasalso found that an etching of dilute nitric acid (1 to 6) ap.phe.d to thelzmc(};iwy'
in parts where the work is very close and thick, followed Ly the application o[ tbli% Oll(‘in w»
etching liquid, has an excellent effect in clearing the lines and preventing their blocking
in the printing. This method will be very valuable in many cases. e

8. ProTocorLoTYPE ProcEss.—The working of the photocollotype process hasiel'('; .
considerable advance under Sergeant Harrold. It had previously only been c‘:l"to the
experimcutally by myself and at first many difficulties, due to the climate ap
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i materials, were experienced, but tl{e latter have now
wank of PP a}:/zgaf?gﬁ F?!:Jclvila.nd, and all that isprequired is the increased establish-
perly all be€D ricel more press:s. Sergeant Harrold has been training two native as-
pent [0 WO l\)vo able to take charge of these preases. There is considerable field for
st D0 il eess and there is no doubt that the three presses will find ample work as
e seof the lpm?s better known. The accompanying reduced copy of a pencil drawing by
son 9 118 l:{e in-Austin of a view of the Temple of Dimaptr in the Nigd Hills printed
tajr H. B oo ‘ivll ive an idea of the success with which such drawings can be copied, and
by l:he llalr]iczlﬁﬂt‘l‘]’e pgocess for copying drawings, &c., not susceptible of reproduction by
[ be va
;ho!ozincogmph)"

[ bave to record several improvements made since my last report.

ceeded in obtaining very perfect reversed mnegatives by the
the ?;:teisegogy s(lflflptain Abney, at Ch;tham, of taking a pegative in the ordinary
ilho Poalinﬂ it with thin solution of Indian-rubber in benzole, and fvh‘en dry again coating
wl}'n;r,trcansferncollodion containing a little castor oil. As soon as this is dry the compound
;jl]m‘ma easily be removed from the glass and either laid down reversed on the same glass
orTranszrred to the printing plate as described below,
A reversing mirror has been received from England during the year, and will prove of
geal use in making the reversed negatives of many subjects without extra trouble or expense.

The formula for the preparation of the sensitive film has been slightly modified,
and it pow stands as follows :—

Gelatine 1 ounce.
A { Glycerino 1 dram.
Distilled water .. . .. 6 ounces.
B {Albumen . 1 ounce.
~*{ Water o s
c {Tnnnin e o ... 10 grains.
" { Water ... 1 ounce.

The use of the albumen has been found to give toughness to the gelatine films and
o belp their firm adherence to the plate.

During the hot weather the use of carbolic soap instead of honey soap was found
lobe advantugeous in preventing the decomposition of the gelatinous mixture while drying,
but the introduction of improved means of drying the plates and the substitution of
slbumen bave Jed to the abandonment of the soap ; the best formula for the mixture has,
boweser, yet to be decided, and much seems to depend upon the time of the year, so that
the compositions may have to be modified according to the dryness or dampness of the air
and tho heat of the weather. -

T.he‘principal improvement introduced is in the transfer of the negative film on to
tbe printing plate, whereby perfectly close contact between them is secured and the sharpest
pssible results obtained. In working from the ordinary glass pegatives, and more
Farhcularly from negatives that have been reversed and transferred to a glass plate, it was
ound very difficult to make ‘sure of perfect contact between them and the printing plate
O¥Ing to inequalities on the printing films from uneven drying of the gelatine or dust, &e.,
o the suface of the transferred negatives. After many failures from this cause it struck
me l,h‘dt it might bg possible to tranmsfer the negative on to the gelatine surface of the
ﬁ“;‘:lﬂg;late, so that it might be in the most perfect contact with it during the exposure to
wgllichaSh after\var.ds be remove‘d without damage for further use. _After several trials, in
b L'e only dlfﬁculty experienced was in the removal of the thin collodion films from

Iinting plates after exposure, the following method was found to give satisfactory results.

mre’f:’ee] Setl;s_lllsed and dried gelatine surface of the printing plate is rcovered with an
i wg’xin]m c?atmg of wax dissolved in turpentine or benzole, applied in the same manaer
paced in g g iass plates from which a gelatine film is to be stripped. The plate is then
m by bels conlaining sufficient strong spirit of wine to cover it. The thin negative
gelatine s?xrf en removed {rom its g.ln'ss support, as above described, is laid dowp _upon the
Tegalive caref}lcx?l In 1t proper position, the plate is then removed from the spirit and the
e collodion yrpr95§ed into close contact with the gelatine by means of a squeezee.
g plate g SalH ace 18 covered with a few thicknesses of blotting paper under a thick
one on he pe t‘."_"e‘] todry.  When dry any stopping out that may be necessary is easily
Temoved aofil:] ive, and the plate is ready for exposure to light. The negative film may
the gclatigé g. "Fme(!mtc]y after exposure or after the back ol: l‘he.pln.te has l_)een sunned,
here ig g diﬂit‘l‘li‘l] ace -ls wc_ll coated with wax, and the negalive tissue sufficiently tough,
lottine paper ¥ 10 removing the film, which may then be laid aside between sheets of
di;snlvzd oﬂP at " r“t}"'e use,  Should the film tear, or be difficult to remove, it should be
of light Unde; ”‘]".100 ?vuh ether or other solvents, otherwise there ‘Yill be a continuating action
the plate, Bg, 0rL plallS protected by the films, so that they will print darker than the rest of
Urpentine, Nor:ltt']e Printing plates are put to soak the wax should be removed with
TEPOTL for lagt, peq tve filmy strengthened with a coating of gelatine, as described in mwy
vear, may also be transferred in the same manner.
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The object of effecting the transfer in a bath of spirit of wine j :
gelatine nor the bichromate of potash are dissolved by it. The spirit m;;' 122&&8 I:lelther the
over again. €d over 4ng

This method is of course not applicable in the case of valuable and unj
tives which could not be replaced, but for making perfect copies of maps dr?xue' o
other subjects, of which the originals are available in the case of the accider.\tal'dem,wm-gs o
the negative, it seems likely to prove most valuable. Uetiop of

In the course of a series of experiments upon the action of various reagents
collotype films, I discovered that, among other substances, citric acid had an excalent uﬂon
in clearing up plates that printed dirty, and at the same time facilitated the inking in e

This valuable property has been most usefully applied in the workin,
and almost supersedes the use of cyanide of potass{um],)%xcept in extreme gca(;isth‘:f:g“:?.
two may be employed together with advantage, the cyanide to clear and the citric acid te
enable the plate to be inked up again after the clearing. 0

In the present state of the process, I have not yet been able to applyit to th
improvement of the reproduction of the 1-inch maps of the Revenue and T°P°graphicael
Surveys. There are many practical difficulties to be overcome, due to the large size of
maps and the necessity for alterations and additions to the originals before they are it for

publication, but the subject is borne in mind, and will be dealt with at the earliest possite
opportunity.

As soon s the requisite establishment is sanctioned, it is proposed to publish by the
collotype process a reduced series of the quarter-sheets of the Atlas of India on the seale
6 miles to the inch. In this manner small portable atlases of provinces could be gol u
which would prove of great use to all persons requiring such maps, particularly to travelis
The process might also be usefully applied in producing reduced copies of the 1-inch maps
the Topographical Surveys on half scale, or 2 miles to one-inch ; these would be portable ad
conventent, and, if required, could easily be joined up into larger sheets.

I have to bring to your notice and to warmly acknowledge the great assistance
I have received from Captain W. de W. Abney, B. E., of the School of Military Engineering,
Chatham, who has very kindly procured and sent out through the Secretary of State for India
all the apparatus and other materials required for working the process, besides selecting and
training two non-commissioned officers of the sappers for service in this office.

AUSTRALIAN PHOTOLITHOGRAPHS.—During the year I have opened communications with
the Photolithographic Departments of the Surveyor General’s Offices at Melbourne and
Adelaide, in Australia, and in both cases I have received some excellent specimens of the
Australian photolithographed maps. The Surveyor Geperal of Victoria has further favourd
me with a valuable and interesting account of the photolithographic process used in the
Melbourne Office, drawn up by Mr. J. Noone, the Government Photolithographer.

I am indebted to Mr. Frazer S. Crawford in charge of the Photolithographic Depet:
ment of the Surveyor General’s Office, Adelaide, for a description of his photo-tracing transler
process which is likely to be of great service in the office for lithographing maps or plas
on a reduced scale, in cases where the originals are not suitably drawn for photozincography.
The method consists in making a print from the negative on paper prepared with bickromate
of potash and gelatine precisely in the same manner as for the ordinary photo-transfers
greasy ink. After exposure to light, which should be much more prolonged than is usual
for photo-transfers, the print is washed to remove the bichromate, and is then coated wilh the
ordinary lithographic transfer composition, When dry, it is passed through the press to
smooth the surface, and is then ready to be handed over to the lithographic draftsman, who

has only to draw in the details required on the priat, which is then transferred in the ustal
way.

Mr. Crawford has also very obligingly sent me descriptions of his mode of working

and of his apparatus and glass-houss accessories, some of which may be adopted here wilb
advantage.

This ibterchange of communications with similar offices in other countries is \ie[Y.
desirable, and cannot but be attended with a gond effect, especially considering the complele
isolation in which one has to work such special subjects in India.

AWARD oF MEDALS.—I am happy to report that at the last exhibition the silver }r)nz:
medal of the Bengal Photographic Society for Indian subjects, was awarded to this o[ﬁcelorﬂ]
collection of photographs of jewellery, &c., originally prepared for the Londou Intcrnatnzl
Exhibition; and 1 have also Leen informed that the collection of specimnens of maPS‘h[i 1cai
forwarded to the Vienna Exhibition, gained a medal, but have not yet received an offic
announcement of the fact.

STEEL FACING OF ENGRAVED COPPER PLATES.—Although this process has stncdll¥ nl]l;
connection with the operations of the Photographic Office, it is carvied on here unde
charge, and a notice of what has been done is, therefore, not out of place.






CORRECTION OF ENGRAVED COPPER PLATES BY ELECTRO-DEPOSI’I‘[O\{
Al

As proposed by Captain J. Waterhouse, Assistant Surveyor General,

c Y == —
2 — 13
T
7]
/]
/)
8cale One-Fourth,
N
REFERERCES.
A A. Engraved Flate 1. Insulated wire attachel to Disc of Copper
8 B. Wooien blocka supporting the Plate J. Crystals of Sulphate of Copper {about 1 id.)
cC. Wax Wal K. Saw-dust
D D. Coprer Anede L. Pelt
€ E. Blocks supporting do. M. Disc of Zine with Brass Binding-screw.
F F. Soiution of Sulphate of Copper. N. Copper band froua do., attached to Engraved Plate.
Q Q. 3tone Jar of Battery ©. Copper band from Copper, attached to Anode
H. Disc of Copper P P. Water.

The thick line on the surface of A A represents tae coatung of Brunswick black,

and the breaka in it the cuts or erasures in which copper is to be deposited,
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om England in a very damaged state, the two sides of the
ly the whole of the battery jars, being broken and
ere made to replace them as soon as possible, and it has since been
pseless: 0 necessary to provide makeshifts for the trough and jars, in order that
L 5., Superintendent of the G. T. Survey, who had learnt the process as

. M 5:: Mlz\]bv & Co., the well-known geographical engravers in London, might

wed 0 esthe- manipulations. A trough was made of a_double casing of teak-wood
islruct 102 hm oh and battery cells were made by cutting the necks off some large stone
led g ! p‘]vere:d very well, and, under Colonel Walket’s supervision, the process was
jors. ﬂ'.('slf ancscess on the 11th March, since which time 4 full-size, double elephant plates,
sared wl|(' S‘j\tlaé 10 quarter-size plates, and 21 plates of tints, &c., have been steel-
o the Imt;,-"-}' the’apparntus has not worked so successfully, and though many experiments
e, 1 :n)'l,de it is difficult to ascertain the reason of the failures. I have, however,
- Besn ro;fs i,Iluslrating the failures to Messrs. Malby & Co., who have kindly favoured
rm'wa-'”ej.,}Fm-matiou on the subject, by the help of which, it is hoped, the process may
me'mb] successfully worked. It has also been found lately that the plates cannot be kept
) f being attacked by rust, even though the most careful precau-

o .
faced without danger o . i
el ﬁcect:11‘<e11 for thei% preservation, and they are well coated with Brunswick black.
owever, be obviated by making it a rule only to steel-face the plates as

move the coating again as soon as the requisite number of

rived fr

v
apparatus @ g
The ¢ trough, and neal

rge slate deposiling-
o Endeavours W

lions At
These dangers may,
required for printing, and to re
jmpressions have been struck off.

Connectioy OF ENGRAVED CoPPER PLATES.—During the past year my attention
ns been drawn to the way in which valuable engraved plates were damaged by the process
of making corrections by “knocking up.” Having learnt when I was in Paris in 1868 a
nethod of correcting copper plates with the aid of the galvanic battery, invented by
Y. Georges, Superintendent of the Engraving Department of the Depdt de_la Guerre, and
wen a similar process in work at the Military Geographical Institute at Vieana, I made
«me experiments with the view of ascertaining whether such a process could be introduced
bere. After several trials I succeeded perfectly by the following method, which is a
ombination of both the Paris and Vienna systems* and, as far as present experience goes,
appears lo have the advantage of being more regular in action than the former, and more
smple and economical than the latter. The general arrangement will be seen from the
aeompanying sectional diagram :—

The engraved plate is first of all coated with a thin asphaltum varnish, which is
dbwed to dry thoroughly. The parts to be corrected are then carefully cut out so as to
leave clean square edges, especial precautions being taken that no trace of grease or other
sibstance which might hinder the perfect adherence of the deposit remains in the cuts,

The whole surface of the plate, with the exception of one corner, is then coated with
Brunswick black, taking care to avoid getting any in the cuts, (this is done to prevent any
famage being done to the plate by leakage of thie acid solutions used in the after-stages of
the process). When this is dry, the parts of the plate surrounding the cuts to a distance of
about‘eor‘ 5 inches are again well coated with the black in order to prevent any chance of
the deposited copper adhering to the plate elsewhere than in the cuts. When the varnish
8 thoroughly dry, a strip of bordering wax about 1} inch wide and % inch thick is
frmly pressed down at a distance of about 3 inches round the cuts so as to form a water-
light trough, and the plate is now ready for connection with the battery.

mentTI;;el battery is one 9'f those generally used in, the Government Telegraph Depart-
i cgmhllm}’u as Menotii's modification of Daniell’s battery, and consists of a stone-ware
o ','f““g at the l)ottom a disc of copper or lead, to which is attached an insulated
Pﬂell e running up the sides of the jar. -~ The copper disc is covered by a quantity of
Eye;laastﬁic;ml{)hmefd' copper, over which is a layer of sawdust covered by a piece of felt and
isonly necl :sc of zinc to whlch.a. bmdmg screw is attached. To seb the battery in action,
Vory const essary o pour water into the jar till the zine disc is covered. The action is

)’T istant, and the battery remains in good order for a long time.
" C!":e"_:"ﬁe C;’;HGSIof the plate to be corrected, and all the connections of the battery having
¥ith the 7 ¥ cleanci, the plate is supported on bh_)cks of wood and the bare coruer connected
ine pole of the battery by means of a thiu band of copper. A solution containing—

Snlplmrc_ of copper e 5 parts

Sulphuric acid e -1

Water s . 30 ,
Ve 2

i poured T
eP C:lr::l {::l'i:’w“‘(f t\:‘}’\llgh to the depth of abont an inch, any air bubbles that may form in

n0Ugh t eyen tl«l)r(, llx liy removed with a soft camel's bair brush. A plate of copper large
Dt pole of ‘the”b th.e extent of the parts to be corrected, having been attached to the
Mzontally oyer ] \“l ery by means of a copper band previously soldered to it, is laid dawn
listaneq by m ‘e cuts at a distance of about § an inch, and ‘is supported at the proper
e wag, Tllm?s of pellets of wax or pieces of wood fastened down to the plate with a
24 b ¢ deposition of copper in the cuts now commences, and in the course of 20
S eompletely fills them wp, forming a ridge of copper round them. The

"Vt g - !
; lety 3 - -
W 2agg, s ol Uhese metliods,  sec my “Report on the Cartographic Applications of Photography,”

B 1
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roper thickness of the deposit is ascertained by a means of a small co :
El-oggs of equal length, so that if the middle prongis placed in th?ﬁllﬁ?fﬂ“}g ey
the cuts, it is easy to see by the distance of the side prongs from the plate Whet,here ab.“'e
metal has been deposited to enable the surface to be perfectly restored, When thwﬁ'imm
certained to be the case, the solution is poured off, the wax wall removed and lfl .
cleaned with turpentine. The deposited copper will then be found to be jg f:he fo ¢ Pl
hollow between two ridges extending beyond the original limits of the cut,, There Irnm i
be several knobs and accretions of copper round the ridges and in other p.arts of th: lalm
These caun easily be removed with the point of a burnisher or a wooden seraper p;le.
ridges of superfluous copper have now to be filed down, and in order to prl:)te.ct ke
surface of the plate from injury during this operation, a piece of stout paper is fast e
down with Brunswick Dblack ou the plate all round the ridges. When this is ¢, e':fd
deposit is carefully filed down with a bent flat file till it is no higher than the thic}i; .
of paper on each side. The paper and varnish are then removed, and the remaining de lﬁ
is carefully scraped away till the original level of the plate is vestored, care being t.skil
to turn the plate coustantly to prevent the parts being worked into a hollow, The surracn
of the plate 1s then brought up with charcoal, and it is ready for re-engraving. | l-h:
operation has been skilfully performed, there should not be the slightest trace of it o the
plate, except perhaps a littie difference in the color of the copper in the parts filled in,

This process is likely to prove of value to the Engraving' Department as a mep
of avoiding the extensive damage done to valuable plates by the old process of « knockingup,’
Instead of the plates being full of hollows, or bent and distorted, they retain their orisy|
even thickness throughout. Instead of an immense amount of labour being required |y
repair the good work damaged all round the corrections, not a line of the surrounding wok
need be injured in the least degree, and it is only necessary to re-engrave the new detas
Mr. Coard, the Superintendent of the Engraving Department, has testified strongly tois
efficiency in these respects and cousiders it most satisfactory. The method bas already ben
applied to the correction of two very valuable plates, on one of them for the removal of s
line of boundary running through fine hill work, which would have been almost irretrierably
damaged by the old process.

As regards the time required for the operation, the new method has the furtber
advantage of being quite as quick as koocking up for at all extensive corrections, more s
account of there being no need to repair work already on the plate than from the actul
time spent on the operations. A great saving of time is effected by working at night, 7. ¢,
the plate can be connected with the battery at the close of the day’s work and may be reay
for filing vext morning.

The expense is very trifling, as will be readily understood when it is stated thi
the cost of a complete battery as supplied by the Telegraph Department is only Re. 1.}
and this will serve for a very large number of plates, while the copper bath once wad
requires no alteration.

The manipulations are very simple, and could easily be learnt by any engraver, European
or Native.

GENERAL EXPERIMENTAL WORK.—The charge of the Lithographic Branch in additin
to my other duties has prevented my giving much time to experimental work, bl
nevertheless several trials of new processes and methods in connection with the workingol
the collotype processes have been made, and much useful experience acquired. A series of
observations on the solubilities of chrome-gelatine compounds and of the action of reagents
upon collotype films have also been partly recorded. I hope to complete them during
the present year, as they are likely to prove of practical utility in facilitating the working
of all the photo-mechanical processes dependent on the use of gelatine and salts of chromium.

At the request of the Quarter Master General of the Army, trials have been made of
Herschel’s Cyanotype process which has been suggested by Lieutenant-Colonel M. Hunler.:]-:
an easy method of reproducing facsimile copies of sketches, inlricate calculations, &, of whi
a few coples mighb be required in a hurry, or in cases where the appliances for photoztnco'
graphy might not be available. The process was found to be easily worked, but to posses?
the disadvantage of giving prints with white lines on a dark blue ground and thus unsuile
for general purposes.

More useful results were obtained from trials of Poitevinsprocess of printing Wllhﬁ
mixture of perchloride of iron and tartaric acid, by which copies with the l.mes 1 blae
on a white ground may be made direct from manuscript writings or drawings on lrlﬂcll;]ge
paper, vellum cloth, or other thin transparent material. ~Trials were also made to appy o
tame process to photozincography, but without success; further expcriment may Plovle)l'n
possibility. If it could be done, the value of such a process would be very great os end l:ng
facsimile photozincographic copies to be made from any drawing or thin paper or ¢ )
without the necessity of making the negatives in the camera, and thus a great saving
time, labour, and expense would be effected.

During the year my altention was drawn by Colonel Gastrell, Superinlc;:;';t‘:
Revenue Surveys, Upper Circle, to the subject of a quick aud cheap method of reprodicf
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ral Surveys of the North-Western Provinces, and several
he originsl sheets ?titggisogg_;ss:t iln view.y The question is pot ygt <_ieﬁ_nitely setqled, but
rials were made W obtained from drawings on vellum cloth with a liquid lithographic trans-
oxcellent results \V;feca tain Aboey, R. E. The drawings were prepared in recess quarters at
fe’i"kinmduced yr, hEre for trapsfer to zine. The method was found to be 51mp'le! and the
Nyoee ;F'.’l] al:icfxergte to scale. It also has the advantage of reducing to a minimum the

i .

:s:r]sﬁn;tfe{zm to copyiog meps by hand.

! of work performed in the Photographic Branck of the Surveyor General's Qffice jfrom
bl 1st Jenuary to 3lst December 1873.

W 189 822 206 307 117 | 17,785 | 18,421 | 4 stone.

Revenne Maps 967 748 10 786 223 | 30,691 | 26,356 | 2,425 anastatic.
Bstriet 8 24 16 36 8| 6250 | 2765|1610 do
Gl - 3| 184 151 162 51| 8986 | 6281

(ityaod Cantonment Plans 146 306 346 85| 11,463 | 4,892 | 770 do.

Misellncous Maps .. 264 385 | 1,627 310 100 | 35,499 | 47,038 (1,12¢ do.

Tinographic and anastatic

trapsfers 829

Proofs 1,202

Photocollobypes “e 3,000 3,000
Torar, | 16111 1969 | 2,010 1,947 1,413 (1,14,876 |1,08,753

Suienent showing the cost of working the Photographic Branch of the Surveyor General’s Office
Jrom 1st January to 318t December 1873.

De. Cr.
Mups pholographed. 'i‘;,‘,‘,‘sf:u‘,’r Rs, A, P. Re. A. P.
coples,
Topographical Maps ., 18421 17,991 4 O || Superintendent’s salary from 1st
B January to 31st December 1873 9659 6 O
rene Maps o | 23931 31374 0 3
Ditrit. , L165 [ 3,030 0 O | Sanctioned establishments and house-
Seml rent from lst Jonuary to 3lst
» 6281 745510 3 December 1873 .., o 23,223 12 9
(ity and Cautonment Pl‘ans 4,122 8,514 10 6
¥i Contingencies, inclusive of chemiculs
ullancous Maps 45,914 | 5567 7 1 received from the Government
doustati Medical Store Department on
whtied Maps 6929 8107 9 0{ emergent indents and stores from
Siler prints England (as [ar as invoices have
2010 | 343413 o been received) .| 6487 2 2
Phnfmollotype (spproximate) 3,000 W 0 0
Cost of paper | 11,498 10 2
Balance in favor of the Department | 34,981 7 0
TorRs. .| 110763 | 85850 6 1 ToratRs.  ..| 8580 6 1

(Signed) J. WATERHOUSE, Captain,
Calents Asst. Surveyor General,
% 1at January 1874, In charge, Photographic Branch,
Surveyor General’s Office.
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Report by Cartain J. WATERBOUST, Assistant Surveyor General, in charge, Litkographic p
’ ranek,
During the past year, extending from 1st January to the 31st
amount of work may briefly be stated as below :— y o December 1873, 14
240 new drawings have been executed,
139 colour stones prepared.
481 sheets have been printed, giving 159,652 com

1 i .
238,712 pulls were required. plete copies, fr iy

2, Tke cost of the establishment and contingencies has amounted to Rs. 40 573

3. The work of type printing for departmental forms and circulars, headinos 5 di
notes of maps, &c., is largely increasing and getting beyond the capabilities of:’then o
staff at present allowed for the purpose. A proposal for strengthening this branch is smdal l
preparation, and will be submitted at an early date. e

4. Tbe color printing has made good progress during the year, and has been amjy
of to a considerable extent for colouring departmental maps and for much miscellaneg
work for other departments, s

5. Tam glad to report that attention has been given during the year to the sy,
advantages of drawing on the stone, and that several apprentices show a great a[.\tituﬂerar
learning this method, which will hereafter be adopted as far as possible for the one.,'nchr
maps and other work of a superior class,

] 6. I have again to report with pleasure on the good service and zealous atlentin|
their duties of Messrs. Jevezy, Niven, and Lepage.

Abstract of the drawings execuled in the Surveyor General’s Qffice, Lithographic Brand,
Jrom 1st January lo 31st December 1873.

Scate, &, e, e plobed durnag the presoms paar. "R were Size Shit
GENERAL Mars.
32 miles =1 inch | Preliminary Map of Bombay Presidency ... | Antiquarian w1
32 ,, =1, |Map of North-Western Provinces for Administration | Imperial oy 1
Report.
8 ,, =1, | PunjabCompilation Map, Sheet No. 6, only hills drawn | Double Elephant...| 1
on stone,
8 , =1, |Mapof Western Bengal, Sheet No. 11, partly drawn... | Imperial | 1
4, =1, »  Soonderbuns. ... | Double Elephant ... 2
Index to the Sheets of the Ganjam and Orissa Topo- | Foolscap w| 1
graphical Survey. ¢t — 1
District Mars.
Scale 4 miles =1 inch.
District Dumoh, (2nd edition ... | Doublo Elephant . | 1
»  Sirsah .. Ditto 1 .
Revenve SurvEY Maps. .
Scale 1 mile = 1 inch.
Sindh Revenue Survey, Sheets Nos. 44 to 46 Ditto 2
Oudh v » Nos.27,39,40,and 41|  Ditto 4
" " " »  Nos. 23 and 24, (2nd Ditto 2
edition).
Distriet Lohardugga, ,  Nos. 10,12, and 13 ... | Double Royal ‘1
Kooch Behar State, .  Nos. 5 6,and 7 Ditto 3
District Dijnour, » Nos.1,23and7 ... Ditto +
» " »  No. 6 redrawn . Ditto 1
,»  Chanda, » Nos. 3B, 3to1l .. Ditto 3
” » " Nos. 10 to 14 (2nd edi- Ditto 2
tion) a portion drawn. . 8
»  Bareilly, s Nos. 1,23, 4,7, 10, Ditto
11, and 12, . 1
16 inches = 1 mile | Cadestral Survey Map, Village Mandour, Pergunnah Ditto 3
Sadabad, District Muthra, Sheet No. . —
| TuanNNaE Mavs.
! . o
4, =1, Thannah Doulutpoor, Sub-Division Kooshteah, District Ditto 12 12
Nuddeab. |
Prars oF CaNTONMENTS aND CIvin StaTions. ;
10 chains =1 ,. | Plan of the City and Cantonments of Hosungabad ... | Super Royal ! |
| . —
Carricd over "
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Varigus Seales
18 miles = 1 inch
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k &e., the lithographic drawings of which were
New Maps, completed during tho present year.

Size.

No. of
sheets.

Brought forward
Barpack Prans.

Plan of European Infantry lines at Fyzabad, Sheets
Nos. 1,2, 3, 4,5,6,and 7.

Plan of Royal Artillery lines at Fyzabad, Sheets
Nos. 1, 2, and 3.

Index to the Sheets of European Infantry and Royal
Artillery lines at Fyzabad.

Plan of Military Buildiogs at Dum-Dum, Sheets
Nos. 1,2, 9, 4,6,6,7,8 and 1 Title Sectmn.. .

Index to the Sheets of the Plan of Military Buildings
at Dum-Dum,

Plan of Fort William, Sheets Nos. 1, 2, 3,4, 5, and 6

Native Infantry lines at Alipore, Sheets Nos. 1
and 2.

Plan of Ballygunge

Plan of Hastings, Sheets Nos. 1, 2, 3, and 4

Chinsurah Cantonment -

Cawnpoor European Infantry Barracks, Nos. 1, 2, 3,
4, 5, and 6.

Cawnpoor Artillery Barracks, Nos. 1,2, 3, 4,5, 6, 7,
8,and 9.

Plan of Military Buildings at Bamackpoor, Sheets
Nos. 1,2,3,4,5,6,7,8,9,10, 11, 12, and 13.

Dnawine oF GEoLoGICAL Sunvey Mars.

Geological Map of Pegu Province, British Burmah ...

MiscELLANEOUS Maps.

Foreign Department Maps ...
Archeological Survey Plans ... “

.| Reilway Maps ...

. | Public Works Department Maps and Plans

Bengal Government Maps and Plans

.- | Miscellaneous Maps, Plans, and Diagrams

CoLoRING.

,India No. 2, 3 tint stones prepared
The Territory under the Lieutenant-Governor of
Bengal, showing boundaries, 3 tint stones prepared.
Maps of Bengal, Behar, and Orissa for Administration
Report for 1872.73, 3 tint stones prepared.

Central Provinces, 3 tint stones prepared

Map of North-Western Provinces for Administratio
Report, 3 tint stones prepared.

Forest Map of British Burmah, 4 tint stones prepared

Punjab Compilation Map, Sheet No. 6, 4 tint stones
prepared.

Indian Atlag Quarter Sheets, Nos. 9S. W, 10 N. W.,
I1N.E, 32 N.E,32S.E, 93 N.E, 518 W,
78N.E., and 86 S. W., 29 tint stones prepared.

District Bahraitoh, 4 tint stones prepared

District Bijnour, Sheets Nos. 2, 3, 6, and
stones prepared of lines of levels,

Index Map illustrating proposed plans for supplying
]water to tho City of Jeypoor,2 tint stones prepared.
bu of Head Works on the Emanishah River,
Jdeypoor, 2 tint stones prepared.

6 Diagrams of Tubular Brackets, 2 tint stones prepared

Indio Skeleton map showing Inland Customs lines and
salt sources in the Punjab, North-Western, and
Central Provinces, 1 tint stone prepared.

Wreck Chart of the Const of India for 1872, 1 tiot
stone prepared.

Settlement Map of District Pertabgurh, 3 tint stones
prepared.

Skot_ch M:lp sl_mwing the cold weather channel of the
River Sutlej in different sensons, 6 tint stones
prepared.

Map of India to illustrate the Annunl Report of the
Sanitary Commissioner for 1872, 1 tint stone
prepared,

7,4 tint

Carried over

Double Elephant ...
Double Royal
Super Royal
Double Royal
Super Royal
Double Elephant ...

Ditto
Double Elephant ...
Double Royal
Ditto
Ditto
Ditto

Ditto and
Double Elephant.

Antiguarian

Various sizes
Ditto
Ditto
Ditto
Ditto
Ditto

Fmperiat
Super Royal

Double Elephant ...

Atlas e

Imperial .
Ditto

Double Elephant ...

4 sheet Atlas

Imperial

Double Royal

% sheet Imperial ...

Ditto

Various sizes

Foolscap

Double Elephant ...

Antiquarian

Foolscap

Tinperiol

18

we

0 o e <

55

NN ama

-

158

299

78

78
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graphic Branch from

BcaLg, &ic.

New Maps, &c,, the lthographic drawings of which were
complet.erl durlog the present year.

Biep,

4 miles = 1 inch

4 .

Brought forward
CoLoRING GEOLOGICAL SUrVEY Maps.

Geological Mapof Indian Atlas, Quarter Sheet, No. 77
N. E 8 tint stones prepared.

Geolovwnl Map of Indian Atlas, Quarter Sheet, No. 78
N. E., 6 tint stones prepared.

Geologmul Map of District Dumoh, Sheets Nos. 1, 2,
3, 4,5, 6 7,8 9, 10,11, and 12, 44 tint stones
prepared.

India No. 1, showing present state of progress of the
Geological Survey of 1872, 3 tint stones prepared.

4 Sheet Atlas
Ditto
Double Royal

Foolscap

No of
sheels,

13

dbstract of printing execuled at the Surveyor Generel’s Office, Lithograpkic Branch, during

the year 1873.

Bubject. No. of 8heets, | No. of Copies. | No. of Pull
Lithographic Branch.
District and General Maps on various scales - 21 4,242 1,11
Tndex Maps 5 935 03§
Revenue Survey Sheet Maps, 1 mile =1 lnoh " 36 8,478 13,95
Thannah Maps 18 1560 1350
Plans of Cnntoumcnts and le Stntlons . v - 13 327 222
Block Plan of Barracks, &c., for Secretary of State .. .. 56 9,220 B,14
Reprinis of Old Maps o - . 62 10,352 16245
Miscellaneous Maps e - 2% 6,921 14,451
Ditto Plans and Sketc]ms, &e. - 225 1,190,342 1,53,
Printed tints on Geographical Mapd and Plans, &c. .. - 19 5,685 2,
481 1,569,652 2,38,712
Type Department.
Departmental orders, &e. - 22 3,226 3206
Memoranda and forms for the use of the Depurtment 497 1,79,033 1,99,440
Forms lor Topographical and Revenue Surveys 75 87,316 1,73,267
Transfers of hendmgs, foot-notes, and rel‘erences, &e., to the pubhshed
Mape 5,760 5,160
ToraL 2,765,334 | 38068
Statement of Cost of Lithographic Branch.
of Cost of grap Re. A P
Permanent Establishment .. . 34790 8 2
Contingent expenses o 4408 8 2
Extra contingencies - . 1,374 12 0
TotaL RuPEEs 40,673 12 4

J. WATERHOUSE, Captain,

SunveyQr GenEraL’s Orrice, l
Litnoararuic BrancH,

1s¢ January 1874, s

0, 8. G, P.—No. 8 8. Q.—24-3-74.~300.

Assistant Surveyor General, ‘

In charge, Lithographic Branch,

Surveyor General’s Offce
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