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GENERAL REPORT

ON THE OPERATIONS OF THE

Fopographical Surveys of Jndia,

AND OF THE
SURVEYOR GENERAL’S DEPARTMENT,

FOR SEASON

1873-74.

Dated Calcutta, 15th January 1875.

Ix continuation of the Report for the season 1872-73, dated 20th January 1874, the follow-

General remarke. ing review is submitted of the operations of the

Topographical Surveys of India for the professional

satson of 1873.74, and of the work performed in the various branches of the Head Quarters
Offce during the year ending 31st December 1874,

% The field of employment of the seven Topographical parties, as described in several

Parties emploged— previous Reports, and as detailed in Statement A

5 in Native States (vide Appendix,) remained the same, and the oper-
A v 28, H . .

2 British Non-Regulation Districts. ations were advanced in compact blocks without

el duri . leaving any gaps, in continuation of the work com-
':’“‘ uring the previous season. Full details connected with the progress of each party ave
v under the head ¢ Executive Establishments,” and the several index maps attached to this

rf]\ﬁrt very clearly illustrate the area accomplished up to date in the ground allotted to each, as
"l is what remains to be taken up.

'}';u“'ll:\!e aggregate results of the season’s survey by this branch of the Department amount
oy He and cost of the scnson’s operations—  to 24,103% square miles of final Topography chiefly

" \I‘\l\‘\dl‘ v S lmile . 1490z on the one inch scale, and 19,623 square miles of
hwnd binch = 1mile .. 9201+ Triangulation in advance, which cost Rs. 4,25,041,

Squave mile ... 24,108 yiclding an average rate of Rs. 17-10-0 per square

Mitary reconnoiem _ mile, inclusive of the cost of the large scale
N138 Hilly ang Mlnipurn]c\'eﬁ:\i:g S(;;xlilommn in the surveys of several military and civil statious,
o* the senson’s trian lat; nie native cities, the survey of Simla and Jutog, and
“Igraphy and tri g ‘l' ion. In Statement A in the Appendix the relative out-turn both of
: angulation, and the cost of each party, are shewn, and in Statement B {he

ofesional results i
X of tria i . . ; -
mile, in each party, are gi:g‘“.\ﬂtlon and the average number of plane-table fixings per square

LG .
mpared w : . . .
. & ith the results obtained during the previous season, the outturn is nearly
wag el of th 1 i isa trifle low
19035 o lm_the tesults and cost of sensoms, e e \vl.nle the mileage rate is a trifle .l er.
4. There is an increase of 693 square miles in the
area triangulated in advance of Topography, and a

utlay  cost of the scason’s operations, viz., from 1st

g
ool Rs. 34,955 in the total o
to 30th September 1874,

Dstishy 1573
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5. The decrease in the area of final topography of 1,223 iles i
smaller outturn than last season in the nre£ fccol;‘nglished' by sq::.n rg II?,:,‘.? lsegu? boa 8“3““}'
military reconnoissance and exploration of the Eastern Frontier, in the lzyl;t apl;}iled o th
Manipur State, over ground which ean only be visited for a very short }igeriodlfs and the
under proper political protection and guidance, and in which even during the wi Ot fhe yea
the weather is most uncertain for observing. 1oter mene

6. The progress of these small scale military reconnoissances or ex i :
on so many conditions, physical as well as politicn)l', the areas achieved onIA’al(:::\?oo: :;it(ltemmhmhv
must of necessity vary, but the out-turn of hoth years has been large and most ;r?\no'u'm'
towards a complete delineation of the topography of this long unknown and intricatel F,T,::::f

7. These general results are most satisfactory, and, considering the great diffeuie [
much of the ground both in the hills and plains in which the several parties are now opemtsi,o
are highly creditable to the executive officers under whose direct management the seqso:lg'
field work was conducted, and to the efficient and zealous exertions of the European stnﬂ: ,\i
usual, a very full and large area has been returned by every party, and no disappoint{nem;
have occurred anywhere, notwithstanding the variety of the nature of the operations, and of
the peculiarity of the different widespread fields of employment.

8. In Statement C (Appendix) a comparison of the general results, total expenditu
nnd average mileage rates for the seasons 1872-73 and 1873-74 is shewn,

9. The season’s fair mapping is represented on 88 standard sheets (15" of lalitude Iy

30" of longitude) of which 27 are on the full seale
of 1 mile to the inch, and 11 on 2 miles to (e
inch : these embrace a total area of 21,383 square miles, nearly all of which has already bew
reproduced by photozincographic transfers.

Senson’s fair mnpping.

10. A great portion of this has also been reduced and compiled in outline on the § inch
(4 miles=1 inch) scale in my Drawing Offce at
Nos. 20 N. E., 20 S. K., 34 N. W, 34¢ 8. W, 36 Head Quarters for the sheets of the Indian Aths,

S.E,3 N.E,36S5.E,37 N. W, 62S.E, 62N. now in the engraver’s hands, and the remainder wil
W,5628 W, 638 . W,53N.E, 53 8. E, 5¢ (oid

full plate) 71N, E. 71 5. E., 90 . W., 9085, B, 90 Very soon be ready in a similar form.
8.W., 93 5. W, 94 (old full plate) 119 (old full

plate) 124 8. E.'130 . E, 130 §. W,, 150 N. W., 11. These.geographlcal materials will enable
191 N. W, nnd 131 S. W. us to fill portions of the Atlas Sheets margin-
Nore.—Those marked with an nsteriek will be gally noted, filling up all. blanks fo'r complele
comp leted. . editions of those marked with an asterisk.
Simln nod Jutog B sheets—senle, 24 inches=1 mile. .
Ditto 1 ehoet hilla in brush shading, 12. Large scale plans, in sheets, of the se\'_e‘ral
seale 8 inches=1mile. civil and military stations and forts and ctie
Erinpura, 1 sheet, scale 12 inches=1 mile. N Nati ] ) rerin, have bem
Benwur or Nyanngar, 1 sheet, acnle, 12 iuches=1 1D the Native mt?sﬁ as per margin, h
mile. rendered by executives, all of which, with he
““‘"’r"“' city, 1 51'“‘:' 5"“]"’“}2 i:‘“““=h1 mile. . exception of the general reduced plan of Sinla
Airi forest rese istrict t, acule, : ) ; :
m ::;ihe;ff:fn(;.“mc andln), 1 sheet, scule, 14 Jutog, which must be treated by lithography.

Cheoringoghur forest remerve (district Mandla) have been reproduced by pl\otnzincogrnplllc traus-
scale, ¢ inches =1 mile. fers, and are available for issue

. . |
13. By the I rial T -aphieal d Revenue surveys under my control, a tola

y the Imperial Topographical an ev y  my_cones ¢ 4
miles, at a total cosl ol

(
Rs. 14,38,371, has Leen completed during the season. By Revenue Survey, on the sealeo

Combined results of Topographical and Revenue Surveys for the season.

o 4 inches=1mile, 1%

Aren, Cost Average rate. villages havebeen comh

pleted, together

8q. miles, Re. Re. As, S04 l’lo.dfs' wn_tlllwnl

Tapographien] surveys 24,103 4,25,041 | 17 10 per sq. mile. the definition of village
Revenue sorveys 17871 s 1S P

boundaries, on ““,‘r
Total .| 41,474 | 1088169 | 26 4 peraq. wile. | of 2 inches=1 T:f;_
In the Upper Circle
superintendence undet
Colonel J. E. Gaetrel.
Total .| 44001 | 1438371 the Cadastral sarsct
| m the North-““fitll:r"
vinces (scale, 18 inclies=1 mile) of 1,763 villages, embracing 1,501,398 ﬁflms'thl:,ﬂ;:e\-im»
exccated at o cost per acre of 3 anmas 6 pie, or ¥ pic less per acre than dun:ig Tl
scason. The grand area accomplished by the Revenue Survey will now e re u‘c‘;: of il
Ly the number of partics employed in the cadastral or large scale me"-““e":‘(;h; ordind?
which, of course, render progress much slower, and diminishes the amount o0
4-inch survey for Topographical purposes.

Cadastral sarveys, seale 16 inches=1 !
wile ... . 2,530 3,60,202 8 6 peracre

N Be\'cn'"‘
14, All detaila connected with the execution, progress and ""StD ni.,r:::cnl. ek
Surveys will be found in the Administration Report of that hranch of the Deps
18 separately submitted by the joint Superintendents.
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the azgregate results of the modern Topographical

. ' f the last report )
15, In para. 16 of por and Revenue Surveys up to 1873 were given. This

g result rovght up 0 dase: information, completed up to date, is as follows :—
Aren in sq. miles. Cost, Rs.
b it g
Total up to 1874 787,806 2,14,66,701
- —_—

16. This enormous area of nearly 800,000 square miles represents what has been accom-
1|i<he<l’1)y only two branches of the department, in about the past thirty years, almost wholly
!||1;Icr the superintendence of the same officer. The entire results have been published in various

focms and on different seales.

17. In 1857 the first great effort was made to render the_oﬂipers of Government more
generally conversant and familiar with the country, by the publication and issue of general
maps on moderate scales through the agency of lithography only ; the demand for these was
wxcessive for the use of troops marching in pursuit of rebels, and by Civil Officers for local
alministrative purposes, Ere long larger scale maps were demanded both for military and
civil objects, local improvements, railways, canals, new roads, &c., and fortunately the new
gstem of photozincography came to our help and enabled us, after some difficulties and
disappointments were overcome, to reap great benefits, which could not otherwise have been
met, and up to the present time the requirements of the public service continue ever increasing,
(axing the resources of the feld establishments for mew surveys and of the Head-Quarters
wmpiling and publishing offices to the very utmost.

18, In the appendix, the progress in detail, during the past year, made in the
Drawing, Geographical, Compiling and Engrav-
ing branches is given in a Tabular Statement by
Ve J. 0. N. James, Assistant Surveyor General, the indefatigable officer in charge. It is
impossible to eonvey any adequate idea of the nature and extent of the work performed, or of
the real progress made in the compilation, drawing and copying of Maps, Plans and Charts
on various scales, without entering into very minute details, more especially when it is neces-
sy to utilise the latest survey vesults for the correction of old materials, and to keep abreast
of the yearly progress of surveys: this remark applies equally to the engraving of maps of
such 3 country as India, All that can be dome 1s o state what sheets of different provinces
or smaller territorial sub-divisions have been dealt with, or which may be in various stages of
progress, and this briefly is as follows as regards the more important compilations and maps.

19. The work of completing all the old sheets of the Indian Atlas and such as were
left partly blank on the transfer of the engraving
from England to India, by incorporating the
results of the latest surveys, as well as the preparation of drawings for new sheets from
material 11 rnist h i

RIS W10 00 1 i dhie: 58 oo Fovenun Soseeya o prosees, comtiats 1o
dre ity i W tnd 8. E.; 53 N. E. ; 67 old full . ys 10 progress, to
W.-qoscé|d7?\ ﬁ W3 93N.E wnd . W.; 105 5. Yeceive earnest attention, and I have much satis-
plate; m‘]1'5'51';21-‘:2'12!;]307{““1::«1 108 old full size  faction in stating that the greater portion of the
II\SOES S md . W26 NE & :Fr::l“i\;' w2t results of the past season’s Topographical surveys

W BUN. W d 8. W, * have been rendered and compiled in outline for the

: J
sheels of . . Atlas Sheets, and are m_the engraver’s hands. The
lhom 1 the Indian Atlas marginally noted have all had considerable additions made to
ring them up to date,

Cartography.

Sheets of the Indian Atlns,

20, . . o .
For the plates still engraving in England additions have been made to the following :—

50 i
3 1 fl [ull size plate; 71 N. W. and S. W. ; 89 old full size plate; 90 N. W.; 104 and
WYE. 0N our quarters ; 127 four quarters; proofs examined and corrected 8 S. E.
B TON.E.; 92 8,'E.; 105 N, W.; 128 N. E.

Al

'\'lditin\nsttt])ed:tl:);i E‘-{Ve been returned to the Geographical Department at the India Office.

9090 28 realy snil] tlalng mserted on sheets 90 S, E. and N. E. and 91 N. E. and S. E.: these
) also be forwarded to the India Office for completion of the engraving.

- A compilation of the province of Assam comprising the new Chief Commissionership,
scale 8 miles=1 inch, as a sister map to that of
Bengal on the same scale, has been started.  This
consequan map bhas long been a great desideratum, but io

e_:'lnlle;e:: t:;]zo‘;;fﬂlcles and delays in the progress ogt‘ the trigﬁuometrical operations nup

Wailable for the con )l':ll ‘tlf"aPUtm river, not yet completed, no geodesical co-ordinates were

8t and northier "pilation of the results of the Revenue Surveys long since executed in the
orthern districts of this proviuce.

.uo"vgrm ‘Aphical and miscellancons maps ond compil-

Arl;:ewii:m'() Ofl Bi‘“t‘_‘" (scale 8 miles=1 inch) has been completed and lithographe 1.
M Hazara (the Ettsmfe miles=1 inch) completed and lithographed. Districts Chindwara
Gara |l dstri tl Aer in English and Persian in outline only) completed and published.  The

¢t, Assam (scale 2 miles=1 inch), compiled and published. Compilations in
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outline of the districts of Nowgong, Sibsagar, and Lakhimpur in Assam a0d of Bai
Raepur in the Central Provinces (scale 4 miles=1 inch) are in progress. attul a)

23. Skeleton maps of the Divisions or Commissionerships (scale 8 milos—

Patna, Dacca and Cooch Behar, and of L

bt . th

Lower Provinces of Bengal. districts marginally noted (scale 4 mjlo- e_sew;;l
1. Lohnrduggn. were prepared and publis . - o),
Shahabad. 1 pd} f the G p. shed to et the Urgen|
Monghyr. demands of the Government of Bengal and of loeg)

Bhagulpur. officers to illustrate the famine relief operations

5. Purnenh. . -
Midnapur. 24. The map of Sindh (scale 16 mileg=1imh)

Burdwan. has been completed and is now engraving, Var
Jalpizuri. additions have Deen made t LHl 8. iow
Southnl Parganna. ! o . ade to the Stlandard g
10. Chompnrun. of India, scale 32 miles=1 inch, and it is eXpette]
Sarun. that some of the sheets will soon be ready [y
g‘:’]‘("‘::a Photozincographic reproduction (in outline only
Singbhum. as e preliminary issue ; considerable additions frog
15. Rajshnbi. survey have also been made to the map of Indi
Gaya. 1 iles=1 1 e D
17, Comlh Behar. scale 64 miles=1 inch, and the engraving in ouf.

line is well advanced.

25. Of the maps of the earlier Topographical surveys referred to in paragraph 28 ofuy
last veport, 10 of the Chota Nagpur Division Survey and 10 of the Old Ganjam and Origy
Survey have been fair drawn and 20 are in progress in various stages, witha view to veprodue.
tion by the photozincographic process, and so to bring out the whole series of the entire Top.
graphical surveys from the commencement.

26. A very large amount of miscellaneous drawing and copying, examination and corre.
tion of proofs, &c., as usual, has been accomplished in addition to the above, whilst the coloring
of printed maps forms a very serious business of itself, not only for the regular issues of the
current survey maps, but for report and book publishing, the demands for which from all the
local Governments continue unabated. The very large amount of work thus performed, and
the severe pressure thus put on the office the moment any map is printed, entails considerabl

expenditure in the contingent bills for the coloring, which is of necessity chiefly done by estn
job work,

27. Very good progress has been made during the year in the engraving of Atlas Sheels
and especially of other maps of a more genenl
character.

28.  Of the Atlas Sheets published during the year,¥ 2 S. E., 9 N. W, nqd 72 8.5,
complete up to margin, the re_maimng four hare
blanks awaiting further materials from surveysi

Engraving.

* 2 & FE. Sindh, finished in August.

9N. W, " » April. 3

YN.E. w o Ol-tuber. progress. .

53 8. W. Central Provinces finished in Dee, 29. Various additions and corrections, e,

728. E. ditto ditto. ates &
124 S. W. Aesam, finished in July have. bee!‘ made on {54' new and Olfl Plt. 0ol
131 N.W.  ditto in October. detailed in the appendix, such as the Insertin &
T new roads, canals, railway lines, recutting of nans

7 Plates.

on much worn plates, repairing of worn out hllﬁl
e work, filling in of small blanks, &e, and 3
plates in various stages of progress are in the engravers’ hands, several of which are r}e:
quarter plates, some fast approaching completion, others completed in outline, and soxn};_]:;d
commenced. It is expected that a large proportion of these will be completed and pubhs
during the current year (1875).

30. The present state of the engraving of the sheets of the Atlas of Tndia is shOWl}tL“ :kz
Index Map attached to this report, and by a comparison with the Index Map given W ns
report for 1870-71, the great progress made in publishing the sheets, since the engraving
Leen carried on in this country, will be apparent.

31. For the Imperial Gazetteer the following small scale maps have been eng‘;::::;
Bengal, Bebar, Orissa and the province of Ass "
scale 32 miles=1 inch. The Presidency Dli}"ﬂgl'
Burdwan Division and Eastern Districts of the Dacca Division (3 maps), seale 16 m ‘i:t:d
inch. A map of Oudh for the Local Gazetteer, scale 16 miles=1 inch, has been lcfl!ﬂ?)gr l
Sindh on the same scale has just been commenced for the same purpose. After muc )fnCalcut‘ﬂ
many heavy corrections and revisions, the four plates of Simm’s plan of the town 0

are now approaching completion, and a new cdition will be shortly 1ssued.

82. The new map of India scale 64 miles=1 inch, in four sections, which forms suceht:
desideratum, has been well advanced in outline and names, and every effort 19 belﬂE m“haw
publish as soon as possible, a preliminary edition, on which the portions of country ¥ :l‘:, from
not yet come under survey and cannot therefore be inserted on the copper, will be filled 1o
the best available sources, and printed from the stone.

Engraving of Gnzetteer nud miscellancous maps.

. < nte fol
33. The progress report of the Engraving Branch given in the appendix, enters into

detail as to all the miscellaneous worl: performed, which is very considerable.
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car 1874 the following engraved copper plates were received from the

. f:};hig{“ﬁ'ﬁ,:ﬂ;yént of the India Office : 1 8. E. ;51 N. W.; 70 N. W. ; and 105 8. E.
008

35. The amount of copper-plate printing

Copper:late priuting. accomplished is as follows :—
Transfers v e w662
Prools - .. 1,206
Impressions or copies ... 10,629
ToraL .. 12,397

¢ district maps on the } inch scale have been obtained by transfers to stone
s?ef},Z;wt;lll,i“ths of thepatlas and rubbing off the parts not affecting 'the distriet, thus
gvfna the cost, and labor of re-drawing for lithography ; and this system will be continued in
future Lor all districts where the plates are available,

36, The great advantages resulting from the engraving of the shects of the Indian Atlas
in Tndia, and possessing the plates here, are now becoming more and more apparent. The
pults of surveys in progress are annually added on to a large number of plates, and ere long
a very considerable portion of these will be ready forissuein a complete form, filled up to
wugins. Al plates for which complete survey results are available are at once finished and
mblished.  Blanks in various plates of old date are filled without delay from new surveys in
progress. New lines of road, capals, and railways, are added on from time to time, and
woro plates are renewed by means of native agency. Various additions and corrections,
consequent oo local changes and improvements, are likewise effected.

37, Mr.C. W. Coard as superintendent, and the European staff of engravers, continne
to give me every satisfaction.

38, The native engravers and apprentices, 30 in number, shew steady improvement,
and some very creditable work has been turned out by the best of them. The utmost exertions
wntinge to be made in training the native agency and bringing them on to take part in the
real work of the Department.

39, During the past year, Captain J. Waterhouse, Assistant Surveyor General in charge,
reports (see dppendix) that 1,280 original maps,
charts and plans havebeendealt with in this branch
of the office: 812 transfers have been made to zinc: 1,58,242 complete copics of maps, &e.,
lve been printed, besides 1,324 silver prints and 1,495 photo-collotypes.

40. No less than 27,800 copies of outline maps of districts and divisions in Western and

Northern Bengal were printed to meet the demands of the local administration for the purpose
of aiding the famine relief operations.

il The following abstract shews the nature and amount of the work completed, com-
pered with that of the year 1875 :—

Photographic Branch.

Number of | Number of | Number of

Maps or subjects. sheets or |zine print- | complete Remarks,
sections, ings. copies.

—_——
To N In addition, the following work was

g::'rn?::::le““”ey maps 140 21,565 21,760 | performed :— 8
Ditrict mape y maps .. 689 46,676 39,908 | Collotypes ... e 1,495
Genral map 25 14,810 10,470 | Silver prints ... e 1,324
City and cantonment plyns 23 8,930 5,874 | Transfer prints .o 1,926

A — ch ans - 69 14,418 5,040 | Zincographic and anastatic
Prooks ps, &c. | 334 50,070 70,190 transters " 812

m 1,131 Proofs " « 1,131

—_—
—_—

Totals for 1874 1,280 | 1,67,600 | 1,563,242

» for1873 w| Tew| Lirere| 105753
Difference ., —331 | +45,724 | +47,489
2, The ; . .
o 1373, nnl:ft;n::::;s: of work in printing alone is very great, nearly 32 per cent. above that

other gubjeots 1, plish this immense out-turn of 1,563,242 complete copies of maps and

Yery great throy gyhozllxltlcth‘::i;,l:;:g alone, the strain on the small existing establishment has been
4. Com

E:m, %llotype Ple.te details under each head connected with the several processes of photo-trans-
ppendix,

% silver-prints, &c., are given in the report of the Photographic branch in the

B
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44. The photo-collotype process has not yet been found to work sufficient]

for the reproduction of maps, owine {hsilelaces:f"".
. ) ) i matic influences, which necessitate v;rious yod? di
tions in preparing and working the gelatine films during different seasons of the otifia-
periments are still being made to endeavour to utilise this beautiful process foy nylear. b
purposes, but for the printing of large maps requiring many sections to be jolned ¢ anyhOthL:r
cnnnot be enid to be ndapted, or lilkely to answer. ogether, it

46. A series of oxcellent plates have been produced from casts made from the
Cuttack, to illustrate Baboo Rajendralal Mitra’s work on * The Antiquities of Orissa ca\:les o
to be printed in this office by the Bengal Government, which bear ample proof tothor e;ed
of the photo-oollotype process for illustrations nnd delicate subjects of various kinds ine Vﬁ_ue
half tones or o variety of shades are desired or necessary. which

Photo-collotypes.

46. Coptain Waterhouse's services were temporaily placed at the disposal of Colonel
J. P. Tennant for the Transit of Venus obseryy.
tions at Roorki in November and Decembeyr
lust, where bhe wns most successful in securing a fine series of plates of the transit
107 photographs on 6-inch plates were taken at intervals of 2 minutes during the pr.
gress of the transit, besides b circular plates of the three last contacts and two intersectli)ons
taken in tho Jansson apparatus, each circular plate comprising 60 separate pictures taken g
intervals of about 1-21 minutes. A summary of the results of these experiments, and g fil
nccount of the operations nt Roorki, are given in the memorandum atiached to Captain
Waterhouse’s report in the Appendix. Similar photographs were taken at this offiee
and 39 plates have been obtained of the Transit of Venus, in connection with a series of
obsorvations, with moderate size instruments, carefully reduced to Caleutta mean time.

Transit of Vonue.

47. The work required of this branch of the office, which has likewise been under the
immediate superintendeuce of Captain Water.
house, Assistant Surveyor-General,is shewn tobe
largely on the increase. The out-turn of work of different kinds performed during the year
1874, compared with that of the previous year, is as follows :—

Lithographic Dranch.,

1873. 1874 Inorease.
New drawings on transfer paper 274 2n -
Ditto on stone 25 7
Color stones prepared 139 142
Subjeots printed ... - 481 602 11
Cowpleto copies ... 1,659,662 2,14,153 54,501
Pulls - Ve e e 2,395,712 2,77,601 38,789
Bheets of Forms, &o., (type) ... 6§94 2,100 -
Complete copies ... e 2,756,334 1,95,876 -
Puils 3,80,693 3,28,683

Of the 2,14,153 complete copies of maps, plans, &ec., printed during the year, 46,534 were thf
regular publications of this Department, the balance (1,67,569) were for various other Gorel'll‘l
ment Departments: 602 new subjects were dealt with, of which 220 were Departmental an
382 for other branches of the publie service.

48, Chromo or color printing for tints, territorial boundaries, geological and for;t N:‘i
servancy, eanitary and vaccination report maps, &c., has been very succesgful]y worke ,im
has proved an invaluable substitute, ns for as it bas gone, for the very tedious, EXPWSWT- 8
unsatisfactory process of coloring by hand; but, of course, a_ very large amount 9f colonng
has still to be done by the latter method, owing to the vast rapidity of phot,ozmco-pnntmg-

49. The combined out-turn of the three different descriptions of printiog pmi’l"
r margin, which gives an 1ncrease O nearly

pe ,
N::{';,bf m:'p,_ 1,00,000 over that of the previous year.

Photo-rincographic .. ~o 168,248 50. Experiments are now making to introduce
t;‘";:r.ie &}&ég the use of gnined transfer paper for shaded (‘h‘{g
e U= drawiugs applicable for ra|pid h;" 5:?::}“':‘5}1“

Total - 77924 miscellaneous maps, in the place of vertt .
Do. for 1873 .. BaLo3s ing ot horizontal contouring, which 18 ?‘M;‘tf
Tucrease 96,98  and [requently so unsatisfactory t’K“’Ptc”:f ord's

=—mmece  first-rate draftsman.  Mr. Fracer r?ne

method of drawing lithographic transfers over photographic printe made with gv]‘-xaa:uﬂ"
brichromate of potash has been largely and successfully practised. By this process veTy
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reductions of drawings or maps, charts and plans, which are unsuited for photezinco-
(Il

bo obtained.
connected with all the work accomplished in the lithographic branch are given

ju Captai Waterhouse’s report in the Appendix.

: i ress during the past year for the preparation of a suitable

. The ;m;mgement.s g desx?:gn fcI;)r a.ynew buildi[}:)g- }1‘:0 accommodate and
Ofice necommodation. combine the several detached branches of the Head

nd purchased in Park and Wood Streets have not as yet resulted

-aum?:]s ﬁouﬂiitfzcz- ﬁolﬁllf;mﬂr};rove% plan and estimate, but the subject is now well in hand,
m;l'li' eho od that the Public Works Department will be in a position to break ground during
o wenbpem- and that the object may then be vigorously prosecuted to completion, ns
lhewi;vm{d month adds to the great difficulties and inconveniences at present existing for
;E:{ of’room, with heavy stock of records increasing in the ratio above described, and for

which temporary provision has now been ordered to be carried out.

copies o
nghJ'v cal

51, Details

53, During the past year, 2 mew system of consolidated salaries for the entire Depart-
o ment, and a re-organisation of the several grades
Re'orgfmmm of the Departunent. of the Senior Branches, has been carried out with
\,“;‘,‘,’"‘;;.,‘d"';‘;;‘,}‘,“,’;;‘,';‘{,f,°{‘,‘;;’§}'°" Department,  offoct from the 1st April 1874, the commencof
" fvancial Resclotion No. 9235, dated 27th Novem- ment of the Financial year, under the orders e-

br 1973, Government specified in the margin,

54, The revised strength and salaries of the administrative staff and graded officers
is contained in the following statement, issued

Coneolidnted Salarice. with departmental order No. $33, dated 5th May
1874 :—
. Sanctioned
Trigonome-| Topogra- Total ;
trieal. | phical. | T | Nomber, | ineximum,
ADMINISTRATIVE.
Surveyor General 1| ... | . 3%30
It Superintendent, Great Trigonometrical
Survey B I v 2,600
d Superintendent of Survey ond Deputy
Surv'eyor General . ol o 1 - 2,200
i Superintendent of Survey and Deputy '
Surveyar General I - ) U 2,000
Tire Assistants Surveyor (ieneral (average
Rs. 1,233) A T e 3,700
ExgcuTive.
D‘Il:”:‘ySﬂPeri‘;ﬂendenls, 18t Grade 2 1 3 6 1,600
I o. 2nd  do. 4 2 ) 11 1,300
e Id  do. 8 3 6 15 1,000
‘-"B;“M Superllintendents, 1st Grade 4 3 5 12 750
Do do. 0 o 4 2 [} 12 600
. Ird do. 4 3 4* 11 600
» [
TorarL 24 14 29 67, ...
- l | | |

5. The general lists of the Topographical and Revenue branches have been combined
Combined Departmenta] graded List. into one roster or cadre as regarde the Assistant
hieet of introdue] . . Superintendents for future amalgamation. The
when holding likeng Copsolldated_salanes has be.en to asslm\]am civil ?V_lth t'mht.ary incumbents,
ment, and 3{>p01.ntments, in accordance with the principle prevailing in the Public Works
bighey ﬂnk’ho] din; t‘i?mlit:)rsomgﬁmeasure to avoid the anomalies caused by military officers of
ition 1o (he salary of the{’:ﬂg‘mfgl:.- Engineer officers only receive military pay proper in

38,
The Surveyor General having been granted privilege leave for three months, to visit

Temprary abaence of the Surveyor General. England on private affairs, was absent from the
Cokmel J. T. Walk . 9th May to the 5th August last, during which time
rermment 1 g’ & B Superintendent, Great Trigonometrical Survey, was appointed by

Nt to officiate as Surveyor General.

N .
Exclasive of two supernumeraries on probation for either branch,
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57. With so large an establishment, and so many hands employed in the varions},

Services of officers. of this Department, it would obviously be i:’:“@he_s

ble to shew successful results every year, g dimssn.

cf a very extensive character, the renl effect of which has yet to be realised and un(i : 1t llw
oomparision with what is derived in other countries with corresponding means wit-lfrstmd "
efficient and zealous aid and co-operation. I have always, therefore, felt a pecluliar t:l Teally
tion in acknowledging and recording the good and zealous services of my surbordina?fﬂt\ﬁea.
especially of the excellent executive officers and their staff, whose devotion to the 2:' more
the great work on which we are all employed, and in which we all take so deep an inwuse o
worthy of all praise. Test, is

58. The several officers named under the head of Executive Surveys, as well as the A
ants Surveyor General, Mr. James, Deputy Superintendent of Survey, and Captain "VaterhzsllsL
Assistant. Superintendent, attached to the administrative staff at Head Quarters, I cornrnomlls:‘
the special notice of the Government of India, as continuing in the highest degree to mer'ot
the confidence I place in them for their zealous and valuable labors during the period und;r
review.

59. During the past year the total i

1 4 snle of . g the p ye e total issue of
ssue and awle of mape maps to all Public Departments on service and \t)a
agents for sale, were as follows :—

Copies. Value Re.
To Government offivials bond fide on publio service L. 29,774 VA%
» Despatches to the Geographical Department, Indin Office, London ... 4,313 5,560
,» Agents for sole to the public and for local service issues ... .o 3,935 8,546
Totar ... 38,022 51,631

60. The sales effected by the several agents represent 3,198 copies of maps, tho vihe
of which, less commission, amounts to Rs. 4,084 annas 2 ; this sum, as soon as realised or paid
by the agents, will be at once deposited in the Treasury as heretofore done. The sales of maps
to private persons in India are so limited ; because everybody almost ie in the Goveroment
service, and claim maps for official purposes free of charge.

61. All monies realised on Government account during the year 1874 (vide statema
in Appendix) amounting to Rs. 5,324-13-4, huve
been lodged in the Treasury Branch, Back df
Bengal, and the receipts of the Bank have immediately been sent to the Comptroller Geverl
No cash balances are retained by this Department.

Account sales.

2. A review in detail of the operations of each Executive establishment or Topographial
Survey party follows.




EXECUTIVE ESTABLISHMENTS,

No. 1.—TOPOGRAPHICAL PARTY.
GWALIOR AND CENTRAL INDIA SURVEY.

@3. In continuation of the work of the previous season, chiefly in Sindhia’s territory, the
' . . operations of this party under the command of
Dotached portions of Sindbiw's territory (portions ¢ 4ain  Charles Strahan, . E.,, with Lieutenant

icio, Mundisore and Neemuch soubnts or I g
;L:':fcg;{""',,o]km:s torritory, portions of Tonk, E. P. Leach, ». E., as Assistant Superintendent,
Yoleh, Toaluvar, Pertabgurh, Udeypore, Bhynsora-  ag described in the programme given In paragraphs

curh and Joura in the Central Indin and Rejputans o9 ond 69 of the Report for season 1872-73, were

Dolitienl Ageneies: extended West of the meridian of 76° 30’ over

portions of the Native States marginally named, in the vicinity of Jhalra Patan, East of the

Jistrict of Neemuch, and between the parallels of 24° and 25°, the southern limit of this
division survey.

¢4, The final topography completed covers an avea of 2,783 square miles between latitudes

s 24° and 25° and longi-

rength of party and outturn. o an’ Paa

Captain Charles Strahan, . E., Deputy Superintendent, 3rd grade, Triangulation tut;les 75°30" and 76

in charge. } square miles. 3.0 , the gfeatel‘ por-

Mr, C. A, R. Scunlan, Assistnot Surveyor, 1st: grade 4,080 tion of which has been

rendered in standard

lictennnt E. P. Leach, ®. E, Assistant Superintendent, 8|'d{F':;"lmt:’é":§i"{g’T‘Yr sheets Nos. 57, 60, 61

gmde. 242 and 71. The triangu-
-]
Mr.lz‘.,D. Pénrrell, Surveyor, 4th grade 294 lation in advance of
. W.J.Cornelius, Assistant Surveyor, 2nd grade .., 363 :
" B3 W, Doran, ; Tor nd e 200 the detail survey has
» C T. Templeton . 3rd .. 327 been extended over
" (‘}v'AM‘KK'enlft " 4th ... 252 4,080 square miles,
SbSurmovor o v ah o, 143¢ embracing Neemuch
ub-Surveyor Abdul Samud Khan 204 cing eemuch,
» Jt;]l:llanershnd . 251 Mundesore, &c.
" Abdul Gufar .
" Girdbari Lall - - » zgg Observations ~ were
taken at 83 stations,
Total square miles 2,783 from which 508 points
—_— were fixed and 256

¢ Altolarge scale plan of Jhalra Patan clty. . K
elevations determined

trigonometrically, and well based on the series of the principal triangulation.

s 651: anpt}?in Charles Strahan reports favorably of the results of the out-turn and of the test
pnrb;rpt;cbet:hz 2:1‘5‘;“1( ’;}f; the severafl‘ plane-tablers, which I found during my inspection of the

. ¢ season’s falr mappi . . . 4 ‘mer
e nd et g ol appl‘:‘?;'s air mapping contrasts very favorably with that of former

66. These results are very eatisfactory in every way, and are due to the good management

céf the partﬁ by Captain Charles Strahan, Deputy

i . . uperintendent in charge, and his energetic Assist-

?: hsigge?.;-:nde?t' Lieutenant E. P. Leach, of whom the Deputy) Superintencﬁant reports

Survoyors ‘voikodpra;se. Messrs. Farrell, Scanlan and Cornelius, Surveyor and Assistant
)y ed well and rendered good aid both during the field and recess seasons.

67. The country surveyed in detai : :
report, | yed in detail has already been described (vide paragraph 61 of the
%’Tloxl’ll;ld otrrisﬂelr:s?ﬁqtl?17%'7?r and appendix therein referred to), and a f'ullP description of the
Gulated during the season under review will be found in the Appendix of this

teport (Extract: ‘rati .
by .\1r.(C. }r‘n.csscafr:-]o;z).the Narrative Report by the officer in charge No. 1 party, and notes

68.

Opinion on the senson’s out-turn.

During the current season of 1874.75, the plan of operations laid down for the guidance
Programme for season 1874.75, of the party may he briefly described as the ex-
vesterly direction from longi S tension of the detail work or plane-tabling in a
tinuation of the {5 °“.gltl.1de 75° 15’, hetween the parallels of 24° and 25°, and the con-

Nangulation in the same direction so as to cover the ground in Meywar,

Pertabgurh &e.. i
ad meridia'nscifpli;gg. western half of the square degree formed by the parallels of 24°—25°

69, ;

During the month of September, on return from three months’ privilege leave, I in-
Inspection of party. spected the party and had much satisfaction in oh-
“mposing ) . serving the state of efficiency of every member
wp to date,lt]'eav?:e p\ofess‘mnnl records nnd fair mapping were all well and Zreditablyycompleted
working of the n%t no a(lilears of any kind, Various professional matters regarding the future
eXeentive ﬂtﬁcerp 1);' and ground to be gone over, were fully discussed and arranged with the
e party in (heic : have particular pleasure in noticing the absence of all complaints ngainst
’ 11T mtercourse with the people in these Native States.
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70, In consequence of an experienced Assistant Superintendent bejn
Rajputans Survey, owing
i i ) Strahan’s temporary absence on dut, i
with observations of the transit of Venus, and the transfer of Captain J, R, Wilmy °X“l}ecled
Superintendent, from No, 7 party to take the charge of No. 5 Bhopal and Malwne T,Su:::s;m
. approved by Government in letter margindls
No a7, aoes e Wovemer 74" DT cited, Lieutenant . P. Leach, 1. 5y mati!
ferred from No. 1 to No. 7 Rajputana §y o
from the 28th Ootober 1874, and his place was filled up by Lieutenant J. R, Hobda i
pointed to the Survey Department as a Probationary Assistant Superintendent by the Z;dil:,
. ‘ of Government, marginally noted, and be joiy
xo',‘%E%':“ES.té"'{’fif.‘°§$§t§$f,§’{}§'ﬁ7“° Depurtment o the 10th October 1874, No. 1 pnrtgr |,e,.(:
always proved an excellent training school and
has turned out some of the best men in the department. It continues to maintajn its,hivl
reputation and co-operates very fully in the difficult task of training fresh hands, whichi; ;
severe tax on auy Field Establishment.

g needed with N,
to Captain g o1

Transfer of Assistant Superintendent.

71. The progress of the publication of the 1-inch Standard sheets of this Survey is ghoy,
on the annexed index map, which describes likewise the proposed limits of the operationsi,
connection with the other Survey Parties working in its vicinity. The extent to” which th
survey may be carried eventually westwards in the Myhekanta and Palhanpoor country sy
present uncertain, and is therefore not defined on the index map.

No. 2—TOPOGRAPHICAL PARTY.
KHANDESH AND BOMBAY NATIVE STATES SURVEY.

72. Owing to the general weakness of the party which had only been resuscitated a shot
Portions of Forcign (Holkar's) Nimar and Malwa time, and the failure of health of the senior Surveyn
(Sindbis’s territory,) also of Barwani, Dhar, Dewas, (Ml‘. R Chew) early n Jan“ary’ the complele
the Bhomins or Bheel Chiefships of Jumnin, Hindola eXecution of the programme for the season, a
and Rajghar, and tho British Perqunnah of Manpur, detailed in paragraph 81 of the last report, wis
North and South of the Nerbudda river. not practicable, so far as the triangulation in ad-

vance of final survey was concerned; but the detail operations were fully and succesfully
carried out, and the
Strength of party and outturn of work. ( Triangulntion to anh £ 908

. . .| 1,000 square pography ol &t

F. B. Girdlestone, Esq., Decputy Superintendent, 3rd grade, | piles and trinn.  SQUAre miles (inclusive
charge. { gulation of ground of overlaps with other

. for the plan of  gyryeys) was obtained.

Mr. R. W. Chew, Surveyor 3rd grade, privilege leave for three months 'L Mnh::r:’l;rv;ll:{.nnd Of triangu]ation, a
area of only 1,000

square miles was com-
pleted on the Vindhia

Final topography
square miles.
Mr. A. G. Wyatt, Surveyor, 4th grade 315

» W. C. Barckley., Assistant Surveyor, 3rd :g.r.nde 300 hills, by obsen‘—
s E. Grobam ” b, 3{’3 ations at 18 stations,
e e L L LD I from which s
" ,» Holtham - 122 tions were detergmned:
» gh““‘:‘w Lall :l,g; and the elevations of
” anes| aman e . e tn-
» Keshun Waman . 191 68 Pomt,s Werbt -
" Abdul Rebim 58 gonometncally obtain
" Hyder Ali 61 ed; also leights of

231 obligatory points,
guch as watersheds,

1o addillon to the above, the large scale (12 inches=lmilc) survey of the olly, fort and environs passes, river beds,
of Mahesar was comploted, covering an aren of 0 square miles, besldes 329 miles of check traversing 1 agonry
was run with the chaln through cerlaln parts of the season’s Lopography. temp es, m X

Luildings, &e. The season’s operations extended through portions of the States ahove margii-
ally named within the Central India Agency.

73. A survey of the large and important city of Mahesm: (Mnhesl'lw?r) on the E?rb“?x;
the summer residence of the Maharaja Holkar, a very interesting deseription of whllc ::leg ;
in the Appendix, page 34, of my last report, was surveyed on a scale of 12.1uches= ﬂon i
to test the accuracy of the general work performed by the plane-tablers during the season,
traversing was run over 328 linear miles.

74 The Deputy Superintendent reports very favorably on the re !
PUY SEP P the ~topography completed, and the field Sil_1li
Opinion on the season’s topography and general fair maps bestify to the care with which all details

eutturn of work. have been represented. Vigilant supclrvis:::rk‘ivn":

-3
exercised throughout the field season over each detached party, and each Ph‘,“,el;llf'b e;s rade 8
wm difficult ground v which trigonometrical]q‘ fixed points were not easily visible, ‘Yderillg he
chain distances or to traverse for all details. The amount of work completed, cons!
strength of the party aud the very difficult nature of the ground, is very good.

Total square miles e 2,284

sults of his examination o
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i ; Narrative report of the officer in charge, No. £ party)
s lothe Appendi (extract from the valuable al?d interesting gcograp%ica] notes are
on of cowtry ond geographical motes  giyen of the country visited during the season’s
fished b estcutive offcer- operations, also a description of the ancient capital
{ Malwa (Mando) now in ruins, of several other large towns, and of the fort of Mahesar.
0

i rbudda between the town of Mortakka and the village of Khert
16, The ful of the iver Ne bas been carefully determined by points fixed in
Fallof the Nerbudda river. the river, in a total distance of 73} miles, mea-
ared along the river; {he difference of height is 147 feet, giving an average fall of nearly two
it i eve;y mile between the places above named. ‘ .
77. During the recess season, the work which devolved chiefly onthe Deputy Sup'ermtendent
' ° and his small staff of European assistants was
Recess duties. exceedingly heavy, but by good management all
fhe professional records, computations and fair mapping were completed.  Six standard sheets
o the iuch scale, plan of Mahesar city and envirous, and the chart of triangulation for Degree
deets Tand TV, scale 2 miles=1 inch, were completed and rendered to this office. The
Deputy Superintendent reports that no arvears of any sort exist.
78. Ewly in August this party was visited by myself. Theinspection of the records of all
. the field and office work proved that they were in
Tnspectiou of party- perfect order, and all the work well in hand. The
arrangements for the ensuing field season which, owing to the physical difficulties of the coun-
try along the Sathpuras, needed careful consideration, were fully discussed and arranged with
(ke Deputy Superintendent. Measures were also adopted to secure the co-operation of the
Bombay Settlement authorities for the survey of the northern portion of the plains of Khan-
dish, in the same manner and on the same scale as the topographical operations which are
progressing in the Nassick and Abmednuggur Collectorates.

79. The party has again suffered rouch from the effects of malarious fever early inthe season,
aud latterly the native establishment suffered from guinea-worm. Water is very scarce
throughout the western portion of the Sathpoora hills, and the little that can be obtained is
seldom pure or wholesome. The severe losses in European life reported last year (paragraph 83)
s vecessitated great caution in working in the unhealthy parts of the Sathpura hills at parti-
cular seasons, and I trust we may be more fortunate in future.

80. The Deputy Superintendent, Mr. F. B. Gridlestone, was compelled, owing to the slate of
Fidemy letter Lo Government, Revenne, Agricul- 118 Dealth from climatic influences, to obtain
twoend Commerce Department, No, 339F., dated furlough to Furope ; and Mr. Horst, the next
2ind September 1874. senior Assistant Superintendent, was transferred
to this party from No. 5 Bhopal and Malwa Survey in October. Mr. Girdlestone availed
himsell of his furlough from the 19th October 1874.% To increase the efficiency of the party,
thhy{n strength and training agency, Mr. D. Atkinson, Surveyor 2nd grade, and Mr. A.
3. Wilson, Surveyor 4th grade, who were on duty at Head-quarters, were transferred to No.
tSurvey from the 1st September and 1st August 1874, respectively, Both these Surveyors
psstes cousiderable experience, and are desirable additions to this party.

81 The able and energetic manner in which Mr. F. B. Girdlestone has conducted the opera-
tions of this party since he started work in Decem-
devation to d ) ber 1871, cannot be too highly commended. His
. "Ilou c]) uty has ever been conspicnous, and the out-turn of work, »iz., 8,000 square miles
lt '““g“dﬂtlo_n and 4,157 square miles of final topography in three years, in such very diff-
b a%"’““ ’I:}l-th agency chiefly trained by himself, testifies to his zeal and ability. During
o do;l‘;gc?ll r. H. Horst, Assistant Superintendent, ofliciating now in charge, will, I have
P ully maintain the efficiency of the party in all respects. He has a difficult task
portions':f O‘E"nﬁ to the increasing dlﬂicultleg and insalubrity of the ground under survey,
iforent which are uninhabited, and also in comsequence of his having to work on two
gystems an1 scales in the wild, hilly, and non-revenue-paying, as well as in the open

Tevenue-payin ti v ] i 1
e andpsgungjpuodrglg:; l?.f Khandesh, but I have every confidence in his well-proved experi-

Mr. Girdlestone’s good services,

8 i .

2. Mr., Girdlestone reports very favorably of the excellent services rendered both in the
Services of subordinte stafl. field and recess by Messts. Wyatt and Barckley,

of com . and Sub-Surveyor Shaik Omer, who are deserving
mendation and Lionorable mention.

8. For the current field season, the plan of operations is as follows : a strong detachment
Programme for senson 1874.45. under Mr. D. Atkinson, Surveyor 2nd grade, will
Nerbudda river ; Allica: proceed to triangulate the ground north of the
eridiang of 74,',“ 1TR) pur ‘ﬂDd Rewakanta, Letween the parallels of 22° and 22° 80" and
Wthpuras sont) a;ld 75" The usual 1-inch topographical work will be continued in the
@ inche t¢ o \ 0‘1 the parallel of 21° 45" down to 21° 15,” below which the larger scale survey
€ incorpor, t'e mile), bas}‘d on traversing, will be taken up for the plains of Khandesh, for
Tporation of the village boundaries from the old Bombay Revenue aud Assessment

Suryey . A . .
ﬂm;,’on the same system as is being pursued in the Poonn and Nassik districts of the
_™y Presidency,

R, K o e
“veune, Agriculture and Cowmerce Department Notitication No. 9, dated 6:h Javuary 157..
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84. The dangerously malarious tract in the Sathpura Hills cannot be
of January, and it has therefore been neeessary to provide suitable worl {
along the Taptee, in the plains of Khandesh, for the employment of the
December and January. For this purpose, the Bombay local civil authorities were moveq
advance the demarcations or fixing of the village triple-junction points in the talukasove b
Bhosawul, so as to admit of the prosecution of the detail survey from East, on the g ur?und
Central Provinces side, towards the West, with the view of filling up all the ares betw;.;p etﬁd
Nerbudda and Taptee rivers according to the original intention. " e

85, The sphere of action of this party is described in the annexed index map, showing ¢},
portions of the Central India Political Agency, both North and South of the Nerbudd, tougethe
with the Native States of the Bombay Presidency lying between the Nerbudda ang 'i\vt:r
rivers, and the plains of Khandesh South ot the latter. The sheets of the survey tintedlpinﬁ
on the Index Map are published. ?

entered before thy gy
n the open country
party in November,

No. 3.—TOPOGRAPHICAL PARTY.

CENTRAL PROVINCES AND VIZAGAPATAM AGENCY SURVEY.

86. Lieutenaut T. H. Holdich, ®. £., Assistant Superintendent, received charge of the parly

Portions of the Mndgul nnd Golgonda estates in fl(;m C‘lﬂonfl ]G Ii)lt -saxdtonf’ ]?eput& Supel‘lntend.
the Vizagapatam Agoncy, and of the talak of ent, (W 10 had oblame ur °“gh to Elll'Ope)
Rampa, district Rajamundry, Madros Presidency. on the 15th December 1373, after all necessary
arrangements for the field season had been effect.
ed by the Iatter officer at the depét station at Vizagapatam, and by the first week i

January the sevenl

Strength of Party and Season’ .
rength of Party and Season's outturn surveyors entered the

Lientenant T. H. Holdich, R. E., Assistnnt Superintendent, 1st grade, Triangulation

iu charge. 1,800 Square miles, glounq to be oceupL.

ed during the season,

Topography. as the earliest saf

Mr. J. Harper, Surveyor, 3rd grade ..o 172 Square miles.  (ate for such acountry

VI A May, ditts 4th Ooer o, o b )

o F Adwms, ditto  4th T S (vide paragraph M,

. T. E. Clandins, Assistant Surveyor 1st grade 220 . printed report, for sea.

» W. F. Pettigrew ditto 2nd ,, 184 " son 1872.73)_
.. A. Cooper, ditto 8rd ,, 95 "
,» Geo. Vanderbeek ditto 4th . 123 .
,» Duncan Campbell, Sub-Surveyor 169 "
, Donald Campbell ditto 69 »
» Lall Singh ditto 30 ”
TorAL ... 1,428 squnre miles.

87. The season’s final topography covers an area of 1,428 square miles in the estates or
zemindaries of Madgul and Golgonda of the
Vizagapatam Agency, and of the Rampa talk
of district Rajamundry, On the North and East it is in continuation of the work of {he
previous season, whilst on the South it closes, on the old Topographical survey of the dietricts
of Vizagapatam and Rajamundry, executed in the years 1821 to 1825. All this particularly
wild and densely covered ground, is much infested by tigers, and the dread of these beastsis
fast driving the wretched and almost helpless inhabitants out of some of the finest counlry
in these parls. All the topography completed was tested by the officer in charge, who states
that, as far as it came under his observations, it was undeniably good.

88. The Triangulation in advance of Topography was started independently of that of former

. . . in nd . seasons from the sides of the Beder Longitudind
m;l:_’c“‘?_“g“l““"“ completed in ndvence of detail gorieq  Great Trigonometrical Survey, Nnrnkondsz,

' H. 8., to Bodanally, H. S., and Bodanally, .5,
to Devargunta, H. 8., and was extended northwards to a little beyond the parall_el of‘l-‘H?;
the limit on the Enst being about the meridian of $1°30', so as to establish a junctiod ‘““E
the stations of the triangulation previously completed, and on the West closing on the work ¢
the old Hyderabad topographical survey in the Upper Godavery talukas of Bhadrachellam,
Cherla, and Alhaka. The area Triangulated covers 1,800 square miles in the southern P°"?‘°lf
of the zemindaries of Bustar, the wildest and most inhospitable conntry imaginable. Qlservations
were taken at 20 stations, from which 210 points and 118 elevations were determined.

89. In executing this work, Lieutenant Holdich and his emall advance party C‘XPe”e".“'f
unusual difficulties and hardships. The dread of tigers, the labor and difficulty of movI;\\,
daily through trackless forests, the want of proper shelter, and the constant att'ncks of m:}:;
rious fever [rom which the party suffered, to which was added the frequent desertion of came
or porters employed for the conveyance of provisions and such scanty camp equipage s ¢0d
be carried about in these jungles, and without which the party could not have existed, #¢
sources of constant anxiety.

90. A very complete and interesting description of the country visited during the.sel;n-‘:"!‘-f
given in the appendix extracted from the Narrative Report of Lieutenant T. H. Holdich,
Assistant Superintendent.

3rd February 1874,

Topography completed.

]




(18 )

. . P
i ccess all the professional records and computations and the season’s fair
9L, During the ! mapping were completed and rendered, a‘nd Lieute-
Recess dutics. nant Holdich states that no arvears ex13t. I had
isit hi r my i i g : ty com-

¢ this party after my inspections were concluded at Poona, but urgent duty c
rl]]lll'vdhope':otorevtllsxlrn tcl) 8alchtta in the month of August last. There is much in the constitu-
r ::iearrangements of this party, which has been segregated for so very long a period from
b t, which T am anxious to see into and to alter, and which I hope

the Departmen 0 t 1
lhe,mizogonhee dm!]?nnr the current year. In the meanwhile, I have directed the instrumental
::1?;}?'“‘3"'; of the parrl'hy, inuse for so many years, to be carefully inspected ; old and worn out

astraments to be returned into store and replaced by new, and all superfluous articles dispensed
gith, which I hope will prove advantageous.

92, During the long recess at Ootacamund, some of the senior assistants have been taken
ot for training in the use of the larger instruments and on triangulating, with the view to

greater efficiency in such important parts of their duty.

93, Owing to the increasing difficulties of the country remaining for survey (about 9,000
. o of gquare miles) in the western wilds of the Bustar
Reduction of tho scale of survey. State and its dependent zemindaries, within the
Central Provinees, the very unprofitable nature of the country, the serious risk to health and
life in surveying such malarious tracts, and the expense of conducting survey operations in
such ground on the standard scale of 1l-inch to the mile, I considered it my duty to submit for
the consideration and orders of Government, a proposal fo reduce the scale of this survey to
Vinch, or 2 miles to the inch, This measure received the approval and sanction of Govern-
ment ;* the remainder of the ground in the south-east portion of the Central Provinces will there-
fore be completed on the §-inch scale, and 1 have every reason to hope that all that now remains to
be surveyed on this side will be accomplished perhaps during the next two seasons. More than a
quarter of a century bas already elapsed since the work of this party was first started in the
Khood hills and Tributary States of Orissa, and nowhere in India has the country presented
such obstacles to fair progress, The effects of the climate has left its mark on many members
of this Deparfinent, who have cheerfully, season after season, returned to the country, and who
mow have a good prospect of a successful and speedy termination to their labors and trials in
{his inhospitable direction.

4. The work accoraplished during a short field season, and under unusual and ever increas-

ing difficulties, is fair; more could not be expected.

The whole party has throughout the season suffered

very severely from fever, and, but for the return to a Hill Station, it is doubtful whether any

:V(olﬁl‘i a[l; all could he performed with such reduced physical powers as are left to the TBuropean

L{l alter a field season in these jungles. To Lhe energetic action and excellent judgment of
teutenant Holdich is due the eredit of the season’s work.

. q95. Messrs, May and Claudius rendered good and efficient aid both during the field and
eess, and received favorable mention by Lieutenant Holdich.

\‘ears?sl eri lP ettigrew, Assistant Surveyor, 2nd grade, owing to ill health, has obtained two
arre ::-e( ol eave to Em'ope. from 30th December 1874, and Mr. Donald Campbell, Sub-
in thcy ‘;r;"fis.tpfnmtted to resign his appointment from the 1st October 1874, These vacancies
it is noI;; so)nlce::l‘;?t been possible to fll as yet, and for the change in the system of survey

9.

Opinion on the sensow’s out-turn.

During the ensuing season the triangulation in advance of Topography will be under-
Programme for senson 1874.75. taken by Lieutenant Holdich and his senior Sur-
work, as f; . veyor, Mr. Harper,—the former completing the

» 35 lar as practicable, south of the Indrawutty river, while the latter pushes on northwards.

98, N S .
Labligl, ﬂjﬁllcetizxp?ﬁtfp:]]y g"lll be contl.uued to the west of that of previous seasons so as to es-
Bwith the Upper Gl ]la completed in the Aherce zemindarce of the Chanda district, as well
completion of thri)s 1-em0(~a.v°ry taluk by the old Hyderabad Topographical Survey, and on the
o that suryey, t, :l""mé.’ tract allotted to No. 3 party, as shown in the annexed index map
% well Y, the whole of the zemindarics in the southern part of the Central Provinces

18 of the Vizaas . ] I
avnilble f01‘Zthza;vll;itz;:e‘?f:;?y will have been provided for, and No. 3 party will then

99, i

50,109 sq“rf:l,’f :}‘i(llex map shows what portion of this survey, covering an approximate area of
Sale, The diven?: (a\} stated in paragraphy 97 of last report), has been published on the 1-inch
Yogether with flyet yt") execution of the original maps over a period of a quarter of a century,

the pul;liclf:ilons(‘m} the scnl_os of survey at different times, has rendered it diﬂicult‘ to
gradually re'dra“'n‘inott\l of the maps in a clear and intelligible manner. The old records are being
Teans apq he exinan & s oflice for reproduction by photozincography according to our limited
M3y be aceom A“gl-nlcles.o[‘. the executive ficld partics, but it is hoped that the whole series
Object, tpreg St‘E( within a reasonable time, and ny earnest attention is directed to this
l’,‘“d an Puhlisl?nd the sheets ‘most urgently needed for local investigations are first taken in
.‘\"“"G!znlntion Set oo he ut‘l.hz‘!hOll and issue of our 1-inch surveys of Native and of British
Indebteq ¢, the ates n.n(l D'§t”0t5 is of very great importance, and for which we are entirely
~— modern invention of photographic reproduction by transfers to zine.

* Vide Revenge, Ao oyi e e e
» dgriculture aud Commeree Department’s letter No. 632, dnted the 10Lh September 1874,
D



(14 )
No. 4—TOPOGRAPHICAL PARTY.
NORTH-EASTERN DIVISION, CENTRAL PROVINCES SURVEY

100. Full effect was given to the programme detailed in paragraph 108, page 16, of
printed report for 1872.78, and thel:ogogmiﬂ‘:y :::3
Tho western portion of pergunnab _Singwara, trmngulg\tlon were successfully condueted through
taluk Sohngpur, of the Roewah Stato. Portions of the portions of the new acquisitions of the Rewgh

the Tohsilduris of Mandla and Rawmngarb, in District  State, and the distri
Mandla, and of the zemindaries of Surmi, Karnngi, ’ districts of Mﬂndl“' Bnla.ghut, and

Pandarin and Bijnipur, in District Bilnspur, Contral Bllﬂspu? of th,e antrul Pl’ovinces, mnrgiually
Provinces, noted, in continuation of the work of Tormer
seasons,

101. By the triangulation in advance of detail survey, an area of 1,600 square miles

the southern portion of

Mandla was covereq,

Triangulation. Observations  were
600 Squaremiles, taken at 58 stations,
Final Topogrphy.  {10m which 277 points
Squore miles,  and 163 elevalions

Strength of party and out-turn of work.
Lieutenant.Colonel G. C. Depree, Deputy Superintendent, 1st
grade, in charge, nssisted by Mr. Vanderputt, 3rd grade
Surveyor

Mr. G. A. McGill, Surveyor, 2nd grade 248 were tn i
» J. Vanderputt, grd -, 169 deteﬁ‘ming ?inou;ﬁm?uy
» A, Jomes, Agsistant Surveyor, 1st grad 276 ed. Kinal to.
» J. A, Barker, ditto 2ud ., 236 pography for 2419
» J. H. Wilson, ditto 9d ,, 297 square miles was ob.
, G. Rend, ditto 4th 31 : :
S G. L. Fleming, ditto am 138 tained, and this ms
Sub-Surveyor, Dutt, 266 f\lll)' tested by.h'a'
R Eusaf Shariff 336 verses over 274 linear
" ISI}?::: g]l::{l'ﬂ' - f:g wniles and  examina.
:: Atmn Singh 53 tions in sits. The
— forest  reserves of
ToTAL 2419 Chauarighogar  and
= Airi, in the Mands
This includes 37'5 square miles of overlap survey and the large scnle (4 inchea=1 di t,' t. coverine 3812
wile) surveys of the Forest reserves of Chaunrighogar and Airi =3,812 acres. 18trict, covening 9,

acres, were minutely
surveyed on the large scale of 4 inches to the mile.

102. A good junction was effected, by means of triangulation, with the revenue survey
village tri-junction masonry platforms in the districts of Bilaspur and Raipur. In the Mandh
district the tri-junction points of villages fixed at the time of the assessment survey were found
marked by a pile of stones and poles; all these were fixed and are shown on the season’s maps, 1

such information may hereafter prove very valuable aids to future revenue or settlemenl
surveys.

103. The country visited during the season throughout Mandla and down to t!le hmltso[
the Balaghat district was precisely of the same bad nature as has already been described i the
reports of previous seasons. All the hill ranges are elevated plateaux covered with heavy lores.
and the entire surface of the ground is stony, presenting great difficulties for transit 1 any
direction.

104. The Depuly Superintendent states that all the topography executed is minutely
accurate. A considerable amount of traversing was performed by each plane-tabler in tracing
up the details of ground features.

105. During the recess, six standard maps from the results of the senson’s survey \W;
completed and rendered, and, in addition, fourstand:
ard sheets of the old Ganjam and Orissa and Chlo“l‘
Nagpore Topographical surveys were re-drawn by this Party. The half-degree chart No. i
of Triapgulation was also completed. The usual records of observations nngl all PTOfe”“’“m
computations and registers were completed up to date. The Deputy Superintendent repo
that no arrears of any kind exist in his office.

be
106. The Party was inspected by myself in September last, and I had every reason to
Y P v sntisﬁedpwith the quality of the work perforl;i:
both in the Field and Recess. The exccllelnt ﬂl o
ol all the records and the means adopted by the Deputy Superintendent, L‘e“te“.an.t'co or’l\em |¢;
C. Depree, to maintain theefficiency of the party in all respects, was very gmhfymg'h ,"Pty
evidence was placed before me of the accurate manner in which all the field work of the p
is performed under Lientenant-Colouel Depree’s judicious and vigilant supervision.

107. Messrs. G. A. McGill and J. Vanderputt, Surveyors, are favgrnbly ment'““ﬁd mu;f
Deputy Superintendent, who also reports well of the zeal of all his assistanta. 'l‘hel e‘fw be
Mr. George Rend, Probationary 4th Grade Assistant Surveyor, having failed shol‘tdy ark
was detached on field work, and having been medically reported as unfit for such hard work:
was permitted to resign his appointment from the 6th May 1874.

; e

108. In continuation of the topography completed during the season nnder retv‘l]i‘:;“'lh_

Programume for th detail operations will be extended f:owfifd’ : ﬁ“ wtt

e teason 1874-75. eastern portion of the Mandla District a¢ |r b,

the limits of the Seonee district already surveyed, and northern portion of District B":'ges i
also into the States of Pandarha aud Kawardha in Raipur. Some of the forest rese

Recess dutics. Fair mapping, &c.

Inspection of Party.
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surveyed on the sculelof 4 inche;. dOi 'trii;m]l;gllllai;iot: itn
: iles remain for completion in the district Balaghat to
(detalh'x?e?/L{13£ 13?3:;: omfl]the Central Provinges; this will be dealt with in due
oot i t;l]ee now current field season. The filling up of the topography of this unknown
it durmgt i]ed tract of country will take another season or two, when the party w1'll be
wd very fw.retﬁer work elsewhere. ~ With this the Central Provinces will have been entirely
“mlﬂ]b:ido;):th as regards topographical and revenue surveys.
N The index map of this party annexed shows the progress of these operations, and the
lﬂg;ﬂining to be executed, which, when completed, will embrace all the wild and unpro-
E:Z%l:e;ncts botween the Regulation districts of Bengal and Jubbulpore. The sheets published

are also specihed.

iaodla ond Balaghat will also be

advance 0

No. 5.—TOPOGRAPHICAL PARTY, ‘
BHOPAL AND MALWA NATIVE STATES SURVEY.

110. 1t was arranged (vide para. 125 of the last printed report) that the topography of
f Blopa! in tho Nizamnuts of Duraha, Raisen, the western !m'lf of Degree Sheet IT1 au.d the n.orth-
.ngult(:)linkhfrn, with detached port'mns' of the €astern section of Degrep Sheet V "nmEd‘?tEIy
wnbhnts or districts of Augur and Shajehanpur, in north of the Nerbudda in the Bhopal territory
Siudlis's territory and o smoll portion of Holkar's  3nd above the station of Hooshungabad, should
'ﬁi‘:ﬁﬁiﬁgffﬂ“;’r"m ’12“: Rojgarb, Nursiogarh, o oompleted ; while the triangulation in advance
of topography was advanced to the west and south

of the work of former seasons.

111.  This programme was fuily earried out under Captain Riddell’s superintendence, and the
final survey of the
country round Bhopal
and Sehore between the

Strength of party and season’s oul-turn,

Csplain R. V. Riddel!, ». R, Deputy Superintendent, 3rd grade, Triangulation.
offciating 2nd grade, in charge . 961 square miles.

H. Horst, Esq., Assistant Superiutendent, 1st grade . L,872 " meridians of 77°and 77°

, 30’, and the parallels of

ToTAL ... 2,833 square miles. 23;\ and 24°, t:,ogether

. Topography. with the portion four-

Yr. C. F. Humer, Assistant Survegor, 1st grode ... 301 square miles.  ther south between the

o E. A, Wainwright " 2nd ,, ... 2681 » idi ° !
+ H. Kitehen " srd . T " meridians of 77° 30

v WH Lilly . ad . 323 . and 78° and the paral-

. -: P;(l‘!:;my. Assistant Surveyor,  4th grade... 226 » lels of 22°45’ and 23,

“ M n . . o

« . Downes no " zfg " embracing portions of

o &R Coping 7 no T o9 ” theNative States above

fub Survegor Prem Roj 270 " marginally noted in

w  Abdul Rahim 246 , \ Raj d
Goburdha n o 100 ' the ajputana  an

w  Mowla Bux o a4 v Central India Agen-

cies, covering an area
ToTar ... 2,812 square miles, f 2,812 square miles,

angulat; = was completed, and the
‘L"-tifns nlO(lil 4‘-‘:)“15 extended over an area of 2,883 square miles. Observations were taken at 57
% were g.u ¥ tlPOSli_:lons an.d 659 ele\_iatlons were trigonometrically determmed; of these,
 the lnnle );nblle triangulation of previous seasons, and were dependent on distances measured
e l:h - able field sections, and the triangulation for a large scale plan of the city ol

s the Head-quarters of the Bhopal Agency, was completed.

Shpe:i?t.endln tmldit.ion to the above, test lines were run by the Executive Officer, the Assistant
pane tablerent » and the Senior Surveyor attached to the party, through the detail work of each
» together with the wsual cxamination iz situ during the progress of the field

lching, from which it, el s rel
T o5 A dc]i:er;l;;?]l:s that all the topography obtained is reliable, and the features

113. This outturn for n Reld season of about six months’ duration is very good, and is sufficient
Opinion on the season’s outturn, evidelllace of the energy and excellent management

tru . which has olways characterised every duty en-
th::]el:iﬁ::“t;]:nlt):[’“ltﬁ}’]Sur‘el‘lntendent in charge, Captain R..YV. Riddell, ®. E., who conducted
bseqnent]y directed ttl September last, when he was granted three months’ privilege leave, and
cident o hig o ee h? ldo duty at Hend-quarters temporarily, in consequence of a very severe
®asn gnd wil{ » Which T much regret prevents his taking the field during the current
4605 logg from o necessitate his applying for furlough to Europe immediately. Captain Rid-
be able 1o rety Xecutive management is much regretted, and I express a hope that he may

urn to the department, where his services are highly appreciated.

114, . .
field, ang hi?‘;zsiAssmtant Superintendent, Mr. H. Horst, as usual, rendered good aid in the

0 pos stance receives due acknowledgment from Captain Riddell.

- Dunng the recess the usual professional computations, original and duplicate, were
Recess dutics, completed, together with the fair drawing of

17,96, 94 ond the o . six, 1-inch scale standnrd sheets, Nos. 11, 13, 15,

t hi ofﬁ(l:e and ‘11e triangulation chart of Degree Sheet 111, These sheets have been rendered

™ exeelleg, g i ave been re-produced for issue.  All the mapping of this party is rendered

yle, 8ad shows a very satisfactory etate of progress.
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116. I was much satisfied during my inspection of the party, both in the field in the Bho
Inspection of Party. State, as well asin the recess subsequently, withlii!

state of efficiency and the good manageme, L
played both in the field and recess, of all details by the Deputy Superintendent, The ;band:rdrls.‘
maps are excellent, evincing much improvement over former years and admirably sujteq ?"
immediate reproduction. ~ All the computations and records were well arranged gnd in 035

condition, and no arrears of any description of work existed in the office. ° R

117. Captain Riddell reports favorably of the services of the assistantsunder his commay(
all of whom have well performed the duties entrusted to them, both in the field and vecess,

118. The programme for the current season is as follows,—The final topography of {h,

Programime for senson 1874-75. North-East quarter of Degree Sheet IV and the

north-west quarter of Degree Sheet V o Standarg
Sheets 18, 20 of Rajgurh, with 27 and 29 of Bhopal, to be completed. The triangulation jy

advance of details to be extended so as to cover all the ground between the meridiang of
75° 30" and 76, and from latitude 22° 50" to 24° so as to embrace the country round Mhgy
and Indore, which is of greater importance, and has been urgently called for by the Polijiey
authorities, and if time permits, to be further advanced east of the meridian of 76° g0 as to cosy
a portion of the southern half of Degree Sheet V, subtending the Nerbudda river, Ty
gencral direction of these operations is between 24° and 22° parallels from east to west,
through Indore, Amjhera, Oojein, Mundesore, Rutlam, Partabghar, Banswarra and Jabooh,
ineluding parts of Mabikanta, of Rewakanta, Pablanpur, &c., in the Bombay Presidency, s
described in the Index Map of this division attached.

119. To give elfect to this programme will be the duty of Captain J. R. Wilmer, Assistant
Ch . Superintendent, 1st grade, who has been placed
nrge of Executive Officers. . .
in ' charge of the party, as reported to Govem-
ment in my letter. Captnin Wilmer was for several ycars the Assistant Superintendentin
No. 5 Party, and has a good knowledge of the
No. SO1 F, dated 26th October 1674, country in which he has now to operate. Heisa

most efficient officer of several years’ experience in the Department, and will do ample justice
to the work.

120. Mr. Horst, Assistant Superintendent, was towards the close of the recess senson
trapsferred to the charge of No. 2 Khandesh Topographical Survey for the reasons already given
in my review on the operations of that party. In consequence of the pressing necessily of
Mr. Horet relieving Mr. Girdlestone at Poona, the current duties of No. 5 Party were wl
performed by Lieutenant Leach, n. 1., Assistant Superintendent, who happened to be on le

spot, and was of the utmost assistance when Captain Riddell was incapacitated, and until the
arrival of Captain Wilmer from Simla.

121. In the Appendixextracts are given from Captain Riddell’s narrative report deseriptive
of the country throuh which the season’s operations passed.

No. 6.—TOPOGRAPHICAL PARTY.
KHASIA, GARO AND NAGA HILLS SURVEY.

122. For reasons which have been fully explained in the reports of t“l;o F;leOUS tsen;t;gs

2 For is party con-

The Garo bills, Western portion, Naga hills dis.  (1871-72 and 1872.73) the wor A P

trict, centrnl portion, continuntion of the Naga Hilla tinues to partake of the c]_.mmctm ofag m

nud of the Manipur Native State. able geographical reconnoissance and explorationson

3 . ~ . . r

a reduced scale, bnsed on triangulation, along the North-Eastern Frontier aud in the Mau}&
State; and, as desent

Strength of party and season’s out-turn. o in p:‘ll‘i‘lgl‘ﬂ]’hs 141 l;?

” = 5 of report,

ToPoGRAPNY 145 of 'thg IHStd t["lcll-
COMPLETED. three distinct det!
ments were [orm

|
Triangu-;
Intion in |

square Seale, Senle, . [T 1}
miles. | 2 miles | 4 miles with l!le .OlU(Ct 14,
!=1 inch.=1 inch.|  of continuing the er
) ' ploration in the Bastern
Cuptain W. F. Dadgley, Officiating Deputy Superintend- Naga hills, south ¢
ent, 3rd grade, in charge ... 2,294 T, wrand Lakhin:
Lirutennnt R. G, Woodthorpe, B. B., Assistaut Superin. 800 See Sagl s -lmﬂ!
tendant .. 1,163 pur dlstrlctﬁ, A
Mr. M. J. Ogle, Surveyor, 4th grado 2,300 145 694 the completlon of 11
w A, W, Chennell, Aesistant Sarveyor, 15t grade . 1.068 tral ortion 0 i
o W Robeet, ditto ditte, 3rd ditto 1,130 central po ) Sams-
. 1. McCay. ditto  ditto,  ditto oL | .. « Naga hills or 5 ;
Sub-furseyor Shah Nasirudin .. . 708 gooti“g distriet; @
Ditta " Daliludin 209 | ... Srd, to fill W the
Ditto Moung Llay 9 ’ Hal'lk or western [
i
6218 | 2998 | ¢ion of the Ma‘ml; '
—_— ) wee.
Torat 3100 o200 Native Stale teiTh
I - (he meridians o ¥
' Eqr. miles 15 and 94
MARGING 4¥D OVEB-LAFS 1,690 23, These ol

S - — | were fully attained ¥
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f a small strip of country in the Naga Hills district
¢ a distance of ubout 25 miles, and the season’s_topo-
the work of previous seasons which were unavoidable,
£ the previous explorations connected with the

jon bei - Jetion o
 oeplion being tho non-compie
wly e lel with the Doyang river fo

rlmningf}iﬁ;ﬂup geveral blanks between

g;?{:gyto the special and detached vature o
;ﬁlitnr)' expeditions on the Frontier.

' : onoeraphy thus rapidly obtained over a most difficult tract of in-
24, The total outturn of Topogtaphy hospitr?bleyhilly country covers 9,201 square miles,
Season’s outburn. of which 6,213 square miles were on the reduced
988 square miles on the still smaller scale of 4 miles to the
and over-laps along the limits of previous
arge, reports that all the work thus

1

le of 3 miles to the inch, and 2,9 '
:.:ghc 0inclusive of 1,590 squave miles of. margins
ey. Captain Badgley, Deputy Superintendent in ch

su;rllmlyelted is very good and quite sufficient on the scales mentjoned for the purposes intendgd
;?supch pecaliar deseription of country of so little value and so impenetrable. 'The ground in

the central portion of the Naga Hills district was low and covered with dense forest, most
iiffcult of access and accomplishment.

125, The season's triangulation covers an area of 800 square miles in the Naga Hills,
) . and 2,500 square miles in the Native State of
Triangulntion. Manipur ; total 3,100 square miles. Observations

were taken at 18 stations, from which 90 positions and 48 elevations were determined.

126. The dificulties encountered by the whole party were very trying, and many and great
privations, as regards food and proper shelter, were

Opinion on the scoson’s result. experienced throughout the season, yet every
nember zealously performed his share of duty and thus contributed to a very successful season’s

outturn.

127. A considerable portion of the country visited and mapped was totally unknown, except
Course of the Lauier river by name, to our oldest and most experienced Fron-
: tier officers, and the Lanier river, which has long
been supposed to be a branch of the Doyang draining into the Brahmaputra, has been proved
1o be one of the tributaries of the Namtonai or Kyandwein river which takes its rise in the
Hookoong valley in Northern Burmah and joins the Great Irawadi river about latitude

21' 35’, longitude 95° 10’, almost due west of Ava.

128, The Lanier river (Lang-tang-khong of the Manipuris) takes its vise to the west of the

. - L Iitudo 25° & 147 . .
well known peak in Manipur of Shivuifirar (%%) estimated height 8,266 feet above sea

(side Yule’s Map of Burmah, London, 1857) and flows thence in a north-easterly direction for
# miles to the Naga village of Thetchunasa, where it suddenly turns off at a right angle in
8 wuth-easterly course and breaks through the high range on which the great snow-clad

Saramethi peak (elevation 12,622 above sea level ll:::::‘ff:;fz ff;:—)ls situated (about 15 miles south-

mest of the peak) joining, it is believed, the river named Numpugna on Wilcox’s map of the
wurces of the Brahmaputra and Irawadi rivers, 1828.

129, The country visited by the exploring party under Captain Badgley is inhabited b
M:ouangq tribes, viz,, Angau}:ies,” « ]SDemas%:’P" Ryengmas,” Y Lotas” ;ndy“ Naked Nagas,’):
:: u?;“,t:’f itis well populated. It is throughout hilly, and the inhabitants do not take kindly
“\hmtil: ":15';",“ of strangers, which adds greatly to the difficulty of survey operations. Very
o the Ear:a:'l s connected with the seasﬂon’s survey are given in the Appendix: »ide extracts
Topographieal 1Sve report of Captain W. ¥. Badgley, Deputy Superintendent in charge of No. 6

graphical Survey. See also “ Report on the Exploration Survey of the Naga hills by

Captas T L 0 ) d
migs;fegokzsf;‘ﬂig72&1““““3 Political Agent, Naga Hills,” published by the Chief Com-

130. . .
.30 Ttaffords me great pleasure to bring prominently to the notice of Government the con-
M::_m of Ceptain Badgley and party acknow. tihued good services which Captain Badgley and
lﬁ‘ls small party have again rendered on the Eastern
orlers hav, rontier. Life and health have been freely risked
every me;&ienofch:lerf“”y obeyed under very tryidg circumstances, and without exccptiot;
in the interests of (;]e Pflrty has been actuated Ly the one fecling of striving to do his utmost
mrty has suffered m OV}SIE\.ment and for the credit of the Department. More or less, the whole
drought. on from exuc ! Irom the effects of bad and insufficient food, fever, and from complaints
" the higher hills Izg;.;‘;s ;l:”“g Verydmclcment weather in low pestiferous valleys, and also
- s ow-¢ : . . - !
etallishment, died from cholera nn(?‘('ieyl:clztel:]y the Eastern Naga Hille. - ight of the native

B, Captaj o
a0 hag el Ptain Badgley throughout the season took a leading share in the scason’s operations,

and ally m(’;‘:}':{iﬂ{’net{‘}ns reputation asa pioneer in the interests of geography. He was well
al, enerey an We{l d}(‘\ltennnp R. G. Woodthorpe, n. E., Assistant Superintendent, whose
13 .:\[osq -directed aid contributed much to the season’s outturn.

M. Ogle in Par‘t{s;ﬂ:}t‘l' ?gl@, A. W. Chennell, and W. Robert rendered excellent service :
seasp completely iso) ,t %“ ,‘-Om was entrusted the work in Munipur, and who was for the whole
by well and giq not 1 ated with his small detachment from the rest of the party, did exceeding-
™ Wl the enm ‘\I e:;vo his ground, though it was late in the season and bad weather had set
Yaluable aegigt, Pletion of every portion of the work entrusted to lim. Mr, Ogle is a most

ot, to whom the highest credit is due.
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183. The work during the recess was heavy, but all the professional records and compy(;
A

Recess duties. tions were completed and the fair mapping {15 shegty

o . o §-inch scale), with the exception of 4 sheels gy,
taining large blanks still remaining for survey, were finished and rendered to thig office, Thy

mapping of this party is well executed, and fairly represents the wild and mountaiugng nal
of the country along the Frontier. ire

134. Daring the now current season of 1875-76 the party is again employed iy thee

Future operatious, ijpmﬁlte dl:(ﬁilvcil:lm:ntf‘ lz}’ ﬂ"? 1'9““'"*0f Major
* Roturved 27th October 1874. e ~Austen Trom futlough* a gry
party was formed to accom

' . . )} npany  the military
expediti~n against the Duffla tribe on the Northern Frontier of Assam: this detachment, as per

Major H. H. Godwin-Austen, Deputy Superintend. margin, will ex.plore as much Of. t.he l)ll!s “‘0"3 the
eut, in churge. no.rphern fl'ontle}‘ as can be visited either upy
Lieutenaut J. Horman, R, B., Assistant Superin- militavy protection or political aid. Under the
tenent, G;e"ot(,:‘,n%?,l:‘;t]e::wul Sarvey. able direction of Major Godwin-Austen, who ju
AW",.l‘.Loh:rt: Surve gmh- Sucveyor., had such extensive experience in this sort o

military exploration of totally unknown eountries
areat expectations are formed of the probable results of the scason’s work, and when ik

Duffla hills are evacuated by the British force, it is hoped that the remaining Northen
Frontier of Lakhimpur along the otber friendly hill tribes” border may be visited and mappt

in conunection with our triangulation up the valley of Assam, and the revenue survey slrealy
completed to the north of the Brahmaputra. '

135. The second detachment under Captain Badgley, assisted by Mr. Channell, and the third
under Lieutenant R. G. Woodthorpe, n. E., assisted by Mr. McCay, will continue the explon-
tion and survey of the Eastern Naga Hills, south of the Sibsagar District, on the reducel
geographical scale. By these meaus it is expected that a .very sensible impression will be made
on the hitherto unknown hill tracts north and south of the Assam valley, and by the exten.
sion of the triangulation along the frontier, that we shall heveafter e able to continue o
exploratory surveys to the Eastern head or limit of the Assam valley, touching on Tibe,
China, and Burma, of which there is much still remaining to be done.

136.  The index map atbached shows the large area already accomplished, and the proballe
extent of the country vemaining to be taken up.

No. 7, TOPOGRAPHICAL PARTY.
RAJPUTANA AND SIMLA SURVEY.

137.  Fulleffect was given to the programme for the season under review, as detuile‘dinpnm-
graph 158 of the sl
report; the triangule
tion in advance Wi

Portious of District Ajmere and Mhairwarra and of the Native States of Udeypur,
Marwar or Jodhpur and Kishengurh,

Strength af Party and season’s out-turn, Trinogulntion. extended thl‘Ol.lgh the
) Squaro miles,  greater portions of
Captain George Strahnn, =B, B, Deputy Superintendent, 2nd grade, in Deorec Sheets IX and
chnrge 2,160 £ . .
. J.R. Wilmer Assistnnt 186 8,050 X, embracing Ajmere
and Jodhpur or Mar-
Total Trinngulation 5,210 war and well connect-
ed to the east wilh
Topography.  the sides of the Gurhs-
. Square ;mlcs. glll’]l Series Great Tn
Mr. E. & DP. Atkinson, Surveyor, 4th grade 4 ‘ical Survey b
., R.Todd, Assistant ,, Ist ,, 135 gouomebtl c"itol' )r\ﬂ
TOC Tupst I P o33 Jeypur teritory.

.. P, Kitchen " " Ist 270 area of 5,210 square
.. W.Slatesbury ,, " 1st 475 miles was thus coverel
W. W, McNair,, s 20d 270 by observations ot al
F. Warde " " rd 460 yO ser . ints

. P. White . W dth . o270 stations; 567 po
Sub-Burveyor Mr. J. Noah 270 were ﬁxed, ad 316

" Kalkn Pershad 340

elevations determined.

138. The final topo-

y 4,170 square

Check routes 95 linear miles. Triangnlation for the Iarge scale plans of Beawar nnd g'_"phx of :ill 'r\;]m‘m-
Nasirubad by Captain George Stralian and Captain Wilmer. Plan of Erinpura Can- miles 1in Mba

tonment (scale 12 inches = 1 mile) by Mr. F. Kitchen and of Beawnr or Nynnagar by parts of Udeypoor and
Suob-Surveyor Kalkapershad.

Jodhpur, was lcon:)l
pleted and tested by 95 lincar miles of test routes. Large scale plans (12 inches = 1 1111 (ci)ent
the cantonments of Erinpura and Beawar were also completed. The Deputy Superinten
reports that all this work has heen well and carefully executed.

. . . : rds
139. The triavgulation was extended by a series of Lst class secondary triangles northwe

: ; hen
- from the city of Jodhpur to latitude 279, snd tc:
- Description of the country. running east along this p.’lmHEI .wns lc?;:ms
with the Gurahagurh serics on about the meridian of 75°,—a net work of triangulat

Total e 3,170
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whole of Degree Sheet IX or from about latitude 26° to 27°, longi-

tly At l}iethe northern gortion of this ground in.; (lescnl.aed by Captmn‘Geor.ge
Deputy Superintendent, as difficult for triangulation, being a flat plain with

sml}an, - of sand-hills rising from 80 to 100 feet above the general level of the country.
ms}onnl groupts r-courses were met with, water was scarce and brackish and founf] only. in
Norivers or WHGE over the ground was tedious and very fatliguing owing

at depth. Marching ) : £
wel [&t [;hgc:'? ?l;le stFnd, and from its being extensively undermined by rats; supplies and grass
}"rﬂ,:f,,sgf were searce 4nd only obtainable with difficulty from long distances.

) }

y ing closed satisfactorily the Rajputana work, returned to recess quarters
.. Mhe arty hating ear{y, in or(JlEr to take up the Simla and Jutog large
gim and Jutog Survey. scale survey (24 inches=1 mile, or natural scale
heavy rains, and was again employed on_the same work in September and
ensure the completion of the field work, which was most satisfactorily
ding to the distant scene of operations in Rajputana for the now carrent

g/
then thrown Iover nea
tude 74 10 to 75°.

yiy) prior to the
(ctober, so as to
offected before procee
520500,

141, All that now remains to be done is the insertion of the boundaries of estates, regardiqg
which, in some cases, the local eivil authorities and mur_]icipahhy have not yet suceeeded in
amiving at any final decision. ~ As fast as the investigation of disputed and doubtful boundaries
is completed and final decisions arrived at, the bot}uanles will be inserted on a second edition
of the photographed sheet plans : the survey preliminary plans as reproduced on so large a
sale are a great help to the adjustment of all disputes and outstanding uncertainties.

142. In addition to the excellent and elaborate large scale sheet plans, 20 in number, for the
Geneml reduced plaa of Sinrln and Juto Simla survey, Captain George Strahan has com-
et recucet B E: pleted and rendered a most artistic general plan of
Simla and Jutog in brush shading, on a scale of 8 inches to the mile, or natural scale +i5v
{or ove-third of the oviginal scale), which will be invaluable both to the permanent residents
and visitors to Simla as a guide or hand map for easy reference. This map will be published
iv Lhe best possible style as soon as possible.

143, The labor imposed on the party by this hill survey may be reckoned from the following
Detals conneeted with the Simla and Juto details : 67 linear miles of traversing on 21 inches
¢ Wi thoSimiaanc Jutog sur¥ey. =1 mile along roads ; 502 points and 277 eleva-

tioms trigonometrically determined ; field sketching on 24 inches of 19:03 square miles or
133123 acres of hills. Tt is & matter of congratulation that the double object of the survey in
the plains, together with the laborious large scale survey of the hill sanitarium, has thus been
sicessfully and efficiently accomplished.  An admirable outturn has been effected in both
ases ab a most moderate cost,

. 141, Animmense amount of drawing has been accomplished on the unusually large scale of
Hinches to the mile, which could not have been accomplished except by very superior manage-
ment and the most indefatigable exertions of all concerned.

145, All the professional records and computationsin duplicate and all the fair mapping,

e o Recess work. which was execedingly heavy in consequence of the
lmilem;I:sﬂT})nrgoS]sli“;ol{?g"glm} Jurvey liueh= large area completed in Rajputanain addition to the
Trinngulnti.?;] ehart degreo s'hez;; {’I'II. Simla anq Jutog sheets,* has been completefl an'd
Plans of Erinpura and Benwar or Nyanaggar. rendered in excellent style. All the mapping is

l"sllsmil:cli‘::li\.'le“tng sheets 24 inches=1 mile, Nos. 13 well and cavefully executed, and is most creditable
Sinla nd J to the party.

46. The outturn of the season is very good and most creditable to the officer in charge, his
Assistant, Superintendent Captain Wilmer, and the
themselyes to ] L surveyors and assistants, all of whom have exerted
flllaniit o[‘t(i e nbmost to maintain the credit nf the party, both as regards the quality and

y ol'the work perlormed.  The office was frequently inspected by myself at Simla, and

full ady.
anfage ¢ N . X "
vance ge talen of constant personal communication for the conduct of the work in

Opinion on he senson’s results.

slml-(.lit’é‘,c%q?lt?:n (’}Oom',.,“re Strahan, Depuly Superintendent in charge, continues to take a leading
Maintain the lli"l;)e,q(t nt;\_t..ctcd \Vlth.blle season’s \vork,.and is .mrlefatlgable in his exertions to
bssional duties, Dot ¢ ]1‘1'0“";'." by imparting careful instruction to every assistant in all pro-
Straha for l“,'s’“‘ ;I’"t‘lc.h‘ehl and recess season. Great credit is due to Captain George
G xeellen serviees.

and T?CO;S‘ nI‘:(ll)tgl,:l;{.;i]{‘(}‘{‘ll'“el'- Assistant, Superinfendent,rendered excellent aid both in the field
fualifieations, C‘li)[lqli n v{[‘,]‘".‘-?e Strahan testifies in very complimentary terms to this officer’s
which he wil] d“' !lll.l ']“ \ '.".101' has now heen outrns‘Led with the charge of No. b .Pm'ty, to
Speeially distinwui;‘h PILI ;l‘l?tlce. Me. W, \Y. 1\‘[an|1_‘ lmls as usual rendered good :1!(1, and is
Jart he ook illhth;x :.(. Dy ,!r 1c Deputy Supermte.ndcnt n his report, not only for the important
the places e visited eason’s work, but also for his eontribution to the archaological history of

sited. - His deseription of the Ranpur Temple in the Aravalli Range is given in

e Apvend: ,
[ammg};?‘;:'e"‘]'ti():}z:ﬁsm. Atkinson, Todd, Kitchen, Tapscll and Stotesbury arc also deservedly
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149. Captain George Strahan’e services being urgently required temporar

Change of Assistant Supevintendeut. of Venus ObSEI'Vntion.at, Lahore,
L November last accordingly to place himself
the orders of Colonel Tennant, n. €., for the purpose, and after the complet, undy

rejoined at Ajmere on the 27th of December 1874, in good time to condnct thlgnset’f t'he duy
Captain Wilmer, Assistant Superintendent, having been necessarily anpointed to heat?ﬂs vk,
charge of No. b Party, Bhopal and Malwa Survey, Lieutenant E. P. Leach, 1. & ¢ offery
ferred to this party from No. 1, Gwalior and Central India Survey, andjoinch ii; ;,'th? trans.
the 21st October 1874. He conducted the party into the field and started the seuson’lmIﬂ .
tions in Rajpntana according to the programme laid down, and under the instructions ofsC0 i
George Strahan, ILieutenant Leach also did excellent service with No. 5 Party, tem o
during the recess at Mussoorie, when Captain Riddell was incapacitated by his accident l;?]rdanl_\-
cordial acknowledgments are due to Lieutenant Leach for his successful exertions. e

ily for the Trany
was deputed ;,

150. During the current season, the triangulation in advance of details will be extended norl,

Programme for scason 187475, wards into Deg}'ee Shget.s }.(I and X11, through tle
. ) Jodhpur State into Bikanir. The final topography
will be taken in hand of the Western and Southern portions of Degree Sheet IX, containine

nearly all the British District of Ajmere and a portion (Fastern) of the Jodhpur Native State
The index n 1p attached shows the present direction the operations are taking, as well s fie
area completed since the last index was published with the Annual Report of 1869-70.

151. During the ensuing recess months the survey and introduetion of the boundaries of
estates in Simla, on the plans, will be advanced us far as possible, and the approaches to Sl frm
the north and east as far as Mahasu will be taken up on the scale of 6 inches=1 mile and em.
tinued south, with the view of connecting the surveys of the several Military Cantonmenls ol
Dugshai, Subathoo, and Kussowlie, and their several approaches, which will be laid down s
time permits, on convenient sceles, according to the original programme.

H. L. THUILLIER, Colonel,
Surreyor General of Indi.

CALCUTTA,

Sunveyor GeNeraL's OFFICE, }
16¢k January 1875.
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APPENDIX.

STATEMENT A

mileage rates.

eack Survey during season 1873-4, with general average
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StaTrMENT B,

Professional vesults and walue of the Season’s Triangulation and average No. of Plane Table
Jirvings of Detail Survey, Season 1873.-74.
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APPENDIX.

StaTeMENT C,

Comparative resulls and costs of Seasons 1872-13 and 1873.74,
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APPENDIX,

RIMARKS, PROTESSIONAL, GEOGRAPHICAL, AND STATISTICAL, é&c.,
BY EXECUTIVE OFTFICERS.

Fatract from the Narrative Report of CaptaIN CHaRLES STRAHAN, R. T., Depuly Superintendent
‘ in charge No. 1 Topographical Survey, Gwalior and Central India.

The country that I was about to reconnoitre was divided into two portions by three very
prominent scarps running nearly East and West,

Neemueh, Mundesore, &c. and facing Southwards. The northern slopes
dual, and as a rule very little broken, and, being covered with heavy jungle,

rore very gra g . X .
:\‘vgllﬁd‘ I.liEew, present great difficulties to a triangulator. My starting point Rampura H. 8.
G.T. 'S, was well adapted for commencing such ground, as it was on the edge of the 1st or

Southern searp, and being on rising ground, had a good view over the jungle, and saw a consi-
derable portion of the scarp to the Non:th. _Havmg reconnoitred over rather more than 200
square miles in plane-table, 158 in intricate jungly country, I observed over this bit, as at that
lime the weather was very clear, and [ thought it better to observe at once under such favor-
wble circumslances, rather than to run the risk of having thicker weather later on in the season,
besides the chance of poles being Llown down or removed, which in such ground wonld be a
very serious inconvenience. On the 13th of December, hearing Major Martin, the Political
Agent of Western Malwa, was to be at Rampura the next day, I rode into his camp and had
an interview with Holkar’s Subah of the District in his company, which I think facilitated
our operations in his Subat. Major Martin has always been particularly willing to help us in
every way, and without his efficient aid we should have had far more difficulty in a country so
nueh cut up into small districts belonging to different Chiefs, as is the country between
Neemuch and Jhalra Patan, After this I continued my reconnoissance Westwards as far as
the meridian of 74° 30" through the other three southern plane-tables (Nos. 160, 166, and 168)
of my hall of the triangulation ; but then, finding that in consequence of the large extent of
jungle I should not have time for a thorough inspection of the detail work if I attempted to
complete the whole of the ground I had allotted myself, I omitted {the North-Western plane-
table No, 167 and retnrned through plane-tables 165, 159 and 157. T had the less seruple in
doing this as plane-table 167 is in open, very easy ground, and including Mr. Scanlan’s trian-
gulation, I foresaw that there would le more than sufficient ground prepared for the season
18745 The three plane-tables (157, 159 and 165) were all more or less densely covered
wilh jungle, so that with the exception of about 350 or 400 square miles, the whole of my
trisngulation (1,904 square miles) lay in difficult ground. Having completed my reconnois-
snce on the 3rd February 1874, T observed over it, following ncarly the same route that I
had taken whilst poling up, and observed at Bissangarh my last station on the 11th March.
tI'l‘lrom there I marched vid Bhynsrorgarh to Lieutenant Leach, whose work I inspected and
en commenced the check lines through the other plane-tables.

After leaving Mr. Scanlan at Chichor H. S. in plane-table 161, I recommended him to
work Westwards through plane-tables 164, 170,
0d 163, £ollomt . and 17.2, returning Eastwards through 171, 169,
might b, 0 ](])-Wlng the same general plan in observing so as to close near Rampura, that be
cuﬁ t'l;ﬂt and to take up any other work afterwards. This he did and met with no diffi-
com{h-l e reached the Western portion of plane-table 170 and plane-table 172, all of which
el g’vaS I:Ofi only covered with forest, but was also inhabited by Bhils, who were very
et erse to lus even entering their country. He was at one time placed in a very awkward
wl;nee t‘l\f‘.::l one of their P:}ls, as their villages are termed ; but the Rajah of Pertabgarh in
bt tbrl: oryf.t.he Pal was sitnated, took up the case at once, and Mr. Scanlan afterwards
(e Bh'rl ter friends with t].lese wild tribes, and was cnabled to finish his triangulation. I fear
by the P:)ls'lr'na{ cause us serious annoyance hereafter, unless we are very strongly backed up
'ﬂ'ﬂngulu[il .lcaI authorities, When near the meridian of 74° 30’ our Western boup(lary ol
pled ﬂ:“. met Mr. Scanlan and was much pleased with the way he had reconnoitred and
l‘lccpli([:n 0;’: C(E‘untry. Sooq afler on the 21st January he commenced obscrving, ;md w1t.!1 the
e o Rn ew days lost in consequence of hazy weather, be obsel‘ch steadily until he
il of \\;l ialmpum on the 18th March. His outtarn is 2,176 square mlles,_ about 400 square
season’s Wo;-lfl “’3"; in bad ground. This amount is I consider very gopd indced for a first
the chacaeter ;:mtl have much pleasure in reporting that the computations have shown that
pr mile ; 1") he work is also exccllent. His triangular error of 478 and his linear error

oF 113 inches for first class secondary stations, and of 60 inches per mile for inter-

seeted oy : . s . .
rlagg trE:l‘ll';‘t:l;:;:-t,‘ a 12 theodolite clearly prove this. Mr. Scanlan bide fair to become o first

Mr. Scanlan’s triangulation,



(21 )

On completion of his triangulation, 1 instructed him to take u

! P the ]arae
Large scale plan of Jhalra Paton city, Jhalra Patan city. During the Dpritﬂ]e B

. the cantonments of that 0Us g
but on hearing that these were all little more than “ katcha” biilgi]s?s h.':fml:et(zln com leledn.
aroun

Pnlace, and that the city was really the more important place being Bhe Raj
fort commanding it, I determined to make onepplan otl' the '\vlfc:l:abp‘l‘:lzlelegn{:ind-gm'"g“'T]'l“
to include the Fort of Gagrun (in Kotah) on the hills to the North of the cm'tl possll 4
fort is in reality the only position of importance in the whole situation In;tn Iollments. Tis
yet una.ble to obtain leave from the Kotah Durbar to undertake it, [ ]‘mve .lm\'e bﬂ-“ u
the subject, and hope to hear something definite on the subject soon.* The et ‘;n&m B g
are now complete, but I am still keeping them in hand until I ean ascgrtn' C}Dtonmenls
“)'hether we can add Gagrun Fort. In consequence of the nature of the crrou::]n- i
Patan, and of the distance between the city and Gagrun, nearly seven miles I l:ou_nd i
to reduce the scale to 6“ to a mile. The cantonments are just about midw: el

two places. Mr. Scanlan whilst working at this plan of the ¢ 1y letvan thee
in the neighbourhood. ° d o clty added a few nore beigh

Lieutenant Leach commenced his plane table No. 150 at Nimthor H (S.G.T
Li the 30th December. Nimthor. near th S)a
ieutenant Leach, R. B. b . imthor, near the aly of
Plane tabling and supervising detail workers. Bhanpura, is situated on the Bastern corner of Il
. ) scarp.  From Nimthor it runs due North, 4l
this scarp the country is very flat and covered more or less with jungle, necessitating travers :,e
giving him an area of about 100 square miles of this tedious style of work. In conseque;u:]ei
the grass and the thickness of the trees in the emrly part of the season, he confined 1limse|l':l
first almost entirely to the open country below, which was quite flat and bighly enltivate]
One section of this easy ground he gave to Mr. Knight as soon as Mr. Cornclius repoted bin
fit for independent work. Lieutenant Leach could then closely ohserve Low he got o wilh
his work and was at hand in case he met with any difficuity. On the 16th and 17th of g
I visited and inspected Lieutenant Leach’s work in the neighbourhood of Hinglazgarh, 3l
old fort picturesquely situated in the jungle over a long narrow valley with precipitous sde,
I found his work accurate and the ground well delineated. His outturn of 2415 square mils
by no means represents his whole season’s work, for, as I have already mentioned, be had th
entire supervision of the plane tablers whilst I was triangulaling; he made several tonrs of .
spection through them, besides having a considerable number of fresh boards to project s
plot, so that it was not until my return in the middle of March that his time was winle.
rupted. T have much pleasure in stating that he did all his work thoroughly and well, and (!
without lLis assistance to me in taking charge of the detail work and in sending me constat
reports of progress, I could never have carried on my triangulation without entirely negletis
proper supervision of the rest of the party for three months.

Of the country to the East of the Chambal I need not enter into a description, as Liet:
nants Holdich and Leach have already descrld
it in previous Reports. Our maps ol this yar
speak for themselves as to the geographical features. I commenced my own triangulatios fra
Rampura, as I have already mentioned, a G.T. Station 4 or 5 miles West of l.hls viver, silute
on w precipitous abrupt scarp rising to a height of about 600 feet above the plains Lelow. Ran:
Jura is a large town, on the site of an important Bhil city, 1 Lelieve the residence of a Bt
Raja before the conquest of the country by the Rajpoots. Of the Bhil town thereis scam‘l‘,\
a trace left, two small ruins on the lower slope of the hill being pointed out to me as the
vemnants. It is now the residence of a Subah of Holkar’s, having passed into his hands s
vears ago. A wall encloses the whole town, and indeed a good deal more, for at eilher end s
large spaces mow quite deserted, but showing signs of mud huts more or less all about lhf.m:
There is still, however, a large inhabited poition with a good Dbazar, a great number ollshi-‘i‘;
being kept by Borahs. I noticed a considerable manufacture of tulwars and knives ofﬂf;:;
carried on, apparently entirely by these men. I visited the Subah there, who provedlom
most infelligent man, both writing and speaking English fluently. He was \'eryll‘“’w;
having been to England and of having spent a considerable time in Loundon, where l??"g
to have been well received in society. He afforded us all the aesistance be could wh
matter of Vakils, &c., and I regret that he has been sent to avother District, as there vk
several plane tablers at work in Rampura this season.

This’scarp runs nearly East and West, more strictly W.N.W. and E.S.I\., tos l“’”,"t h‘):hui
Neemuch, where the character of the Lills ehanges. To the South the countr.v_h] ope ot
undulating, but not very fertile in consequence of the extreme stoniness of the |']'g"‘|’|rk1w7
the vallies alone lLring fit fur crops.  Villages are pretty plentiful, and severa }‘?\
towns, such as Sanjit, Mandesor, Sitamau and Nimbhbera, and also the cantoumentl(’) b
fall in this portion of the survey. Further West the ground evtirely changed and l:‘C“ Mm.‘_
and in places covered with thick jungle. As Mr. Scanlan triangulated over all t "’.s Herf
I lave left the more detailed description to him ; it will Le found at the end of “Iul\' "
Tor ubout 20 miles West, of Rampura, the scarp is very regular and unl{rokep \Vlllh o i
palhs at inlervals up it, the better oues being accessible for camels with difficulty.

Deacription of the conntry surveyed,

14

__ * Since writing the ubove, I have heard from the Political Agent, who states that areangeuents 1Y
with the durbar for this survey.

¢ ket B
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marlked and much broken, affording many easy roads to the
There is one excellent unmetalled road through here from Neemuch vid Dinkar
y out Government hefore .the Neemucl} (Jawad) District was handed over to
ot Ct1%c the searp again rises to its former height, though less steep, and there is far
sini. | After this €0 S0 CEL haracter of the hills completely ch T will

Ll but in a very short distance the character of the hills completely changes, as I will
l““Jl.m"] »tly. Immediately North of the scarp at Rampura, the country is one mass of
plain sIO}l‘l c{lt, up by small valleys, all running Northwavds, most of them having running
jugle m;'lc“"lt-el' lasting all the hot weather, and flowing into the Ganjali river, which runs
“mm{s\'gst t‘o E’ust be];\v the next searp over Kuakhera and Jat, and which is at a distance of
ramt 17 or 18 miles from and parallel to the Rampura scarp. This portion, the whole of
T)mile table 158, is very sparsely iuhabited, especially the Northern part, until you reach the
iyrip of country near the Ganjali river, where villqges are pretty t'rgquent, and there is a good
Jl of eultivalion where irrigation can be carried on from the river. As you get into plane
lable 160, to the West of this tract, the jungle becomes much less, an.d at. Dinkar there is a
considerable amount of open cultivated ground, the greater pa}'t of it lvemg" devoted to the
altivation of opium, Further West alternate tracts of stony jungle and of tolerably open
country continue for the next 20 miles, until the same change referred to above takes place.
Abore this second searp the same long gentle slope northwards is again found, but even more
densely covered with [orest and less cut up by valleys, and continues to the foot of the third
searp over Singoli, The drainage ol this slope is all collected at the foot of the scarp anid
forms the Bamni River, which joins the Chambal at Bhynsrorgarh. The Singoli scarp is the
highest of the three, the culminating points being just over 2,000 feet, the.highcst points of
the southern scarp being between 1,900 and 1,950, whereas the intermediate scarp averages
aly 1,800, The bed of the Bamni River is about 1,200 feet, of the Gunjali 1,175, or nearly the
same, and the open plain below Rampura is in the valleys about 1,350 feet above the sea level.
The height of the bed of the Chambal River has not been as yet ascertained, but I propoese to
take it at a point south of Rampura, again when it enters the hills and also at Bhynsrorgarh,
where i6 leaves our work., As I have already mentioned, these continuous and abrupt
scarps terminate about the meridian  of Neeml)l,cb, and the hills to the West all run
North and South in more or less unbroken ridges, forming a number of small straight vallies,
the widest of these being only about § of a mile, and most of them less than } of a mile
mile in width. It is a most awlkward and difficult country to traverse from East to West, there
heing so fow passes ; but from North to South almost all the valleys have more or less good roads.
There s one capital track {rom Neemuch through Bijipur to Bassi, which passes right through
these hills without any ascent or descent the whole way. To the South-West and North
ol this, the country is all open and cultivated with hills scattered about at intervals, but all
showing the same tendency to run in ridges North and South. The famous ol Rajput fort of
Chittorgarh is situated on an isolated ridge to the West of these ; it is about 4 miles long and at a
nhstnncc‘o.f abont 3 miles from them ; and scarcely one in width, completely isolated, more or
less precipitous on every side, and about 500 feet high. Tt is a most interesting place to ex-
[l)l‘;"?i the Northern half of it being covered with old ruins full of historical interest. A
;(zp"’tliidr((le;sqcil;lp:lo; of the whtcl)le fort and i]t‘,s history is given in T(:id’s Rajastan. 1tis no longer

AT, and consequently in many places the wallis falling down.

The whole country in which our work of this season lay was so divided up into small
Diffealty of communication, portions belonging to different Chiefs that it caused

one; and as | _ considerable trouble in procuring Vakils for every
sl Tho dsevem of these small sub-divisions had scarcely any sowars to supply me
elnyl n m" grenlb difficulty in keeping up my communications. Another. cause of great
the resu]t.“{ postal arrangements was that men of one State objected to pass through another;
lay o twoas ﬂtt.lt"mes that my letters would stop at the boundary and not be forwarded for a
195 ther 0;]“':"1. the men thought they had a sufficient bundle to mnke it worth the}r while to
“ould never Iaabmu' Do what I could, T never could make sure of this not happening, for I
completion r.Y a COl_Jtlnuous'lme of sowars or runners till quite the end of the season, when, on

ol my triangulation, I was enabled to make use of kalassies.

st 12 miles the searp is less

porthwards.
{o Singoli made b

Notes by Mr. Cnanies A. R. ScaNvaN, Assistant Surveyor.

The country triangulated by me lies between the meridians of 74° 80’ and 75° 30, and
between the parallels of 24° 0’ and 24° 30’, and
15 Great Trigron . ) offered to me the initial elements derivable from
greatly ﬂd(]cdgto Orl;]etrlcal stations whercon to base my work; and whilst this circurnstance
Wt of 40 - enhance the value of it, the nature of the country was, with the exception of
tions T met, Wiu;]nure miles, most favorable for Trigonometrical operations, and t,.he only obstrue-
Plave table 177 n“;‘ere offered in the Southern portion of plane table 171, and in the whole of
ountry, The G ot only from the intricacies of the ground, but from the people of the
on the range derea}:bTrlgouomntrl_cal stations of Rampura, Nankahuaro, and Malkhera, situated
e height, of nb:czl led by Captain Strahan, just flanked my work, and rising to an aver-
800 feet belogy th ut 1,800 feet above gea-level, show the country to be depressed from 400 to
the trayeller 4 T"_' crests. Centrically placing himself in the considerable town of Mallargarrh,

°¢s lying before him about 20 odd miles to the north this high range; while the

G

Topographical description.
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towns of Barra and Chota Sadri on his West, those of Damotar and
West, Partabgarh, Mandasor, and Sitamau on his South, and Rampur
his East (all large and important towns), may be said to e the limj
dotted here and there with low hills, which only rise into prominence in t
and the sites known as Gopalpura, Jagapur and Balagar:
Otherwise, the delineation may be described to be flat
admixture of rolling and undulating ground traversed by numerous streams; all op the By
the cantonment of Neemuch and the city of Pertabgarh, affording tributaries to the EF."[
Chambaz; those immediately to the West of Partabgarh being the sources of the s“T]
rivers  which ultimately flow into the Nerbudda; whilst those on the west of Neem?h
Join the Birach which washes the Western base of the hill on which stands the historiea] rmem
Chittor. Lying directly to the West of the towns of Deolia and Damotar is the hilly and juggly
ground I have already alluded to, every configuration being covered with dense teak 1y
bamboo forest, which is about as thick a specimen of such as ean be found anyWhere gly
m India, and it is in this locality that the geological structure of the country suddegly
changes; for whilst the bills alveady alluded to run East and West, those hete, with a gy o
about 15 miles between them and the former, lie North and South. The open country by
numerous villages of good and respectable dimensions scattered over it, with about them the
usual luxuriously plentilul growth ol the poppy. There are also many large {owns to b fp.
quently met with, so that on the line of march one 1s always sure of getting some Pace ot
importance to encamp at. But I shall not stay _to describe them, nor could I do s il
satisfaction, traversing the country as I am with the speed of a triangulator: that duty
devolve on the detail surveyor hereafter, but 1 shall reserve to myself the saying of
words on Partabgahrh and Deolia.

Deolia on |
2 and Cbemlwasz
lt;s of' an open countm"
the viciuity of g,
a—Great Trigonometriea] statie;:f:
and  well cultivated, wit) ; o

s South,

will
a fe

These two towns, separated from each other by a distance of nine or ten miles, have L

made famous in the history of Rajasthan from the
Ristorical origin of the town of Pertabgarh and  jy0mstances of their having been bult in aba
Deolin. the year A, p. 1500 by Sdrgmal, the lomder
of the present dynasty of Pertabgarh-Deola, and uncle to the Wana Sanga of Udepur, Wer
I to essay a history of this principality, I should be occupying more space than the limils
this Report permit; but on a future occasion I may be able to contribute a Lriel narmative of i
to the literature of my Department, and so, for the present, 1 must content myself with a bty
sketch of it.  Surajmal was the uncle of the two brothers Pirthi Raj and Sanga, the hita
not only being the beir apparent to, hut having beezl pronounced the future swayer ﬁf. lllw
Udepur sceptre by the sibyl of Nahra Magro, with Sirajmal as a portion holder. Ilmmc mk[.)-
the oracle was pronounced by the priestess, Pirthi Raj endeavoured to falsify the omen y
entting down his brother Sanga, who fled, and of whose wanderings and loves many:]l Tonlmr}h:
tale is told. Pirthi Raj assisted his father Raemal in quelling many disturbanees an 1;:1::13}.,
order in disaffected portions of the State. Bauga still continued to live in (1lsg,rul}s;;_,ﬂ\\rlnlo ﬂg:
wily Sdrajmal was concocting many an intrigue. Eventually the latter was o Ihjle'(ch o
and passing through the wilds of Kanthal had recalled to his mind the augury " “to c?m’
birth to these feuds, as Tod in his annals translates it— A wolf ende‘u‘\"ou_rmg '.“,“l‘“f ol
off a kid defended by maternal affection ;” and then continues: This wns1 i e)lo[;erecl:d
strong ground for a builling. He halted, subdued the aboriginal tribes, and qnl t];lb~Sl(lescenlleJ
the town and stronghold of Deola, becoming lo.rc.l of a thoqsand villages, which ._:_\“e e
1o his offspring, who now enjoy them under British protection. Such was tl(lle (’“o'“e el
warh-Deola”  The town of Deola now presents a sorry appearance, an as o cl];ccts"ll
?hrough it, the desolation of the place at once strikes him.. Bounding the n:}no.\l‘]l“.]b]ﬂl -
either hand stand up high walls composed of brick, off \V.]llc!l the plzlstel'lhtﬂs. f)ln] e
fallen. You peer into house after house, and you find it silent and deso al?: %\':\in 4
there is a habitation with a tenant in it, and in street :1fl'ter street you ]c:‘o‘ "Pan atrule
lattices to cateh the eye of a dark damsel peeping with curious awe at the ]-Ju;Otphee et
nor do you catch sight of the ubiquitous and fat and greasy bania, nor of e
Hindu with his white coat and variegated turban, nov yet of the slim hguredotl B
and scowling Moslem with his licentious and bravado looks, for as you threa lilfe e 3 o
of the town you meet only with the peasant class ; and signs .of actlvequar, hich o
jncidental to a large native town, are only to be met with on entering the "' tells you, tht
holds a solemu stillness, and you feel within you, and your eye elmphntlca 2{] on Scach
the shadows of ruin hover over this ancient site. You go on further un-;s ynn(l the halk
palace-yard, and yet the same stillness. You go through the lmunts,df:,heof:utel:ow‘ ot 4 s
of ‘a princely domain, and beyond the sleepy guard in the qua m“Tird’s-eye e ol
obstructs your way. Yon mount the turrets ot the palace and have bﬂ )l L jungle, !,m
whole.  Around you on the North-West and South you see l)allght ll.t l*: 1ds etretchiog
in the East the country opeus out, and you see in the far distance com;. i) e 50 bt
away; but you cast your eye down, and below your [cet lics the townhp ] Ze . hor owo, B
and” full of life, now so fust running into decay. Desolation marks this p :mcel‘v worked €t
as you visit the little balcony with its many colored glasses, and fine [ then as vou il
in its walls to enable the princesses to view the elephant ﬁghts'bCIOW, “';‘ s and g},ld.wnri
the chief hall decovated from top to bottom and all ablaze w1.th the g‘“if ghings -hma?
peculiar to this place, you cannot but help sighing over the fleeting l;nturltl, ke belongins
This is owing to the present chief having removed his court with a aly ewhen i
Pertabgarh, which in itself is by no means a wealthy-lookilng town, especialy
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osnerous and large one of Mandasor, about fifteen miles East, and \vhif:h
been -thm)uegr,htottzcg)r;(:es};:;ger when the State Railway to Rutlam from Neemuch will pass by it.
pmmlses '

The jewellery manufactured at Pertabgarh and Deola is very peculiar and deserves a
e )

passing notice, as at present it is immensely in
Pestabgarh jewellery. vogue with our ladies. It consists of all sorts of

{ oreen glass in which are set grotesque figures of animals, gods, men aud trees,

shpes . & hun%ing‘ scenes ; and from the figure of the lion appeariog so often among them,
rprsenong o conclude that herc in bye-gone times this beast was common and used to be
we must axtollcresent we do come across a stray one now and again in this vieinity, and as we
hunted.[ | el:‘ to the Alpine Aravalli the chances of meeting them not unfrequently occur.
e cfss are used for bracelets, earrings, and brooches, and are generally valued at from
Thessc tJe";eeach but the prices vary according to the size of and working on the stone. The
B Tose hm;di\vork these little gems are will not disclose the secret of their trade to any one,
m:ein w’e‘ulous are they of it that they will not permit their daughters to enter the rooms wherein
:]I,le sfvirk lest on marrying they should divalge it to their husbands. Some of these works
ol Zrt I lave seen executed on a glass of a_rich ruby color, and the effect of the gold in
antique styles was very pleasing. This is especmlly the case where several delineations of t.;he
chase, the amours of the gods, and other subjects are to be found on the walls of the recgpthu
wom of the Deola palace, where the plates are about a foot in length and half a foot in

hreadth.
To the careful inquirer and watchlul observer there are many most interesting morceaux
which offer themselves for his speculation, and he
The caves of Dhamuar. has only to ingratiate himself in the favor of the
Jords of the country and he will be able to glean mu.ch from them. ) 'l‘h_ere is a great deal, to_o,
that will interest the archzologist, and for him mines of wealth lie hidden and unexplored in
Rajasthan ; and when our Archzological survey enter .tl_lese ﬁglds they will §tumb'le on many
a record of antiquity which will serve to throw additional light on the ancient h}s(:ory of the
Hindu family which was cradled and reared here. I shall now proceed to describe the caves
of Dhamner as I found them, without venturing my personal opinion as to their origin, being
thoroughly ignerant of such matters. The hill on which these troglodyte dweliings are
situated 18 thesite of a station of one of the Great Trigonometrical Survey, and also of one
of our 1st class secondary points, the latitude and longitude of the former being 24° 11° 37”7
aud 75° 82" 27,” and vear which only about 30 feet off to South-West lies the principal
temple which is very nearly the centricul situation of the two hills wherein the excavations are.
The clevation of the station is 1,591 feet above sea level, and about 20U feet above the
surrounding country, Tod deseribes the rock of the hill to be a cellular iron clay so indurated
and compact as to take a polish. I will quote him a little further: ¢ There arve traces of
acity, esternal as well as internal, but whether they were contemporaneous we cannot
conjecture.  If we judge from the remains of a wall, about 9 feet thick, of cyclopean formation,
being composed of large oblong masses without cement, we might incline to that opinion, and
suppose that the caves were for the monastic inhabitants, did they not afford proof to the
conbrary in their extent and appropriation.” Our author has so fully and perfectly de-
seribed these curious dwellings, that 1 shall not dare to offer on the opinions he advances a
single one of my own. I shall leave it to General Cunningham and bis colleagues to discover
whether Tod is right or mot; but I lean to the opinion, that whilst they will perhaps be able
to add much to what he puts forth, they will certainly not be able to take aught from it.
This able aud piquant historian, writing almost with the grace, fluency, and retentive memory
of 2 Macaulay, visited these interesting ruins in 1821, whilst I had the fortune to do so 53
yoarsilnter. I find some of the idols and a few objects he speaks of missing, notably the only
few lsolnteq and undecipherable letters he came across; and with the exception of
Fn]e slab lem;h had t]xe remains of one or two letters on it, I found nothing after a very care-
s:rfeamm”}mi]on to give me even an idea of a once existing inscription on any spot on the
. tfﬁ: 0 b e rrlmltl.tudl‘uous caves. Tamof opinion that something could be gleaned regad-
seo;gker ‘\?lllll(rl)us f)c:\llty if extensive excavations were made, and I am sure that the patient
it aDOYu ‘mL_et with a rich reward. I do not t}nnk much opposition would be offered,
here & "'n:)r ‘i’ele, llt could be overcome by the good offices of the Political Agent. _There is
bions E]'an" °luf old fakir who is the only human tenant of the place, and lms'x as lus' compa-
annual relig' hyznas and a tiger or two. He told me as the place was still the site of an
e \v(ould ;,lzu? meeling, it was of.course still sac.red; and as he was the sole authority there,
have lnlfofo':)']erf\t to a search being made, provided that if any wealth turned up, he would
o 3-0 o ll. he tops of the hills are flat, and in an excavation cut into the pure and solid
l‘ises‘ﬂns]l “‘igleetll), 100 feet long, an_d 66 feet broad, stands. the prmmpal. t,e'mple, whose summit
e gt ot l he surface of the hill. I descended by a fHight of steps mll‘ts north-w'est angle:
adinaach orntdhcesrthe Northern face of the hollow, andsoleads to the base. The temple faces East,
o the wegt o e. our n.nglcs of th.e excavation .sta,uds a temple, \vln]stlmmedu.ltely to the back
mother at it SOlll principal shrine is another minor one; and also one other at its Northern and
ey are uot.sh qt;thern face. All thqse he\yu out of the massive rock are of Jain architecture.
ave Leen s f‘“ t, nor (zoes tjhcre exist a single seam or disjointed stone to show that they
mhctoron, andormed. Entering the portal of the chief temple, a passage leads to the sanctun
of l‘rC(!l'cat,,iou Wisec_the god Mnlmdeq, formed of a small b‘lock of c_yhu.dncnl stone, the cmbl(_em
+ Looking down on bhim from the face of the wall eits the four-aimed deity
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Qhattnrbhuj. In his right hand he holds a Laton or gattka
circle; in the lower left a conch or sank; whilst his other ri
tl\iir coil; over the shius of his legs and appearing serpent

cobras; he is surrounded by other images of various forms PORtS, gy
half feet high and has a sun refulgent at the back of his head. ,Ftil:ld piTlt:;dst\:: o e
form the central supports of this massive and colossal structure. On’eihheon either by,
wings, in each of which is a massive window 5 feet deep, 5 feet broad, and uhou; GSIde e i
little port holes, 14 in number and of an octagonal form, let in the licht the %bfmh"h?
curtain of each window. The middle passage is 28 feet long and 6 fe b oen te g

I et broad ; :
being 18 feet long and 5 feet brond. In the eastern extremities of eacll? ao(:"tm:et:?nwmzx

niche ; one is simple, the other has in move recent times been ma B3
engraved on the stones used to form it the god of learning, Ganesh or Ganpatti, s i i
addition to be of the Shivite period. In fact, there can be no doubt about it tint]ow-l'ng i
this place was dedicated to the worship of Buddha, and in more recent times ch‘m:Illgll]nall_\-
with the votaries of Shiva. The roof of the temple is cut into large leaves and( 331 o
here and there peeping out among them are small images. The entrance to tll:e ;;' :ml
is decorated with an elaborate scroll work of flowers and images, showing men pla\'i::llllm
drum, and women in dancing positions and amorous attitndes. In the sanc?um itselflocz l-ll
ing the centre of the floor is Mahadeo, and as before deseribed, Chattarbuj or Vishou moul;g)i
apparently out of a finer description of rock than that which is characteristic of the rock ofl;‘
hill.  The roof of this chamber is again cut out in form of leaves, petals and flowers me;...i
no doubt for the lotus. The south-west temple is empty, as also are those occupvino e
north-west, the south-east, and north-east corners. When Tod visited them, they all had s
gods set up in them. Near the shrine in the north-east corner is a well exeavated to et
the rain. The temple to the North contains nine avatars or deities, whilst in the one to ty
West, Narriana reclines on a serpent mooster, with a baton in his upper right hand, and in the
lower one apparently a flower with the goddess Lakshmi composedly sitting at his feet.
tiara or crown is suspended over his body ; and his left hand being broken, it is impossible 1y
decipher what it grasped. His body is enveloped in the folds of a hydra, which is suppottel
on the heads of human forms, male and female, playing on the tabor, the flute, cymbals, and
the lyre. There are some other figures in an excited and fighting atlitude at the feet of, al
on the same level as, the god. All the effigies in the relievi are naked. On the southen
face of the scarp of the excavation containing the temple is cut into the rock a dwelling fu
the resident priest.

; in his left 1
ght hand is em
from behind are two

and g chakyy
Pty Entwigy,

de iuto a recess,

Leading to the East of the temple, we stand under a poreh still formedout of the pme
rock about 20 feet broad, long and high, surmounted by a solid body of rack of abous the same
cubical measurements. This has also two niches on ite southern and northern faces contain
ing images of Bhainto and Devi, respectively. Passing out of this portal we immediats
issue into an extraordinary passage in its entire length cut out of the virgin rock. Its totd
length is 252 feet ; it is 12 feet broad and 30 feet deep. At the 146th foot, a bridge, part and
portion of the faces of the passage, surmounts it; and here the outlet begins to widen, bt
we find the bridge to be 18 feet long. At this point this gallery deflects at an angle of aluul
80 degrees from the east towards the south ; and at a disiance of 60 feet we stand under aw
other bridge and in another portal, passing out of which, 46 [eet more bring s to the end of (hi
strange excavation, and to the beginning of a slope which leads over the last-menlioned
bridge to the site of the temple which I have just written off. On the south face or searp o
the hill on which this temple is situated lie the caves, which are still in a semistate d
preservation, and which appear to have heen the principal ones, for these excavaions ate b2
found on every aspect of the scarps of the two hills, but all the others, from the action of the
weather and other causes, have crumbled away, and huge masses of rock at the bases of the
hills show where lie the fragments of these once inhabited dwellings. Tn one of the aprt
ments of these curious temples we come across gigantic figures, some sitting, some rechining,
and some standing, varying in heights. The recumbent one, supposed to be the represenlt
tion of a dying Jain pontiff, is 14 feet in length. Throughout we notice supporting the rools,
gome of which are vaulted and ribbed, emblematical figures, whose base is square, and standiog
on the latler the shaft of a pillar, which is surmounted by a globe from which proceedsa
continuation of the shaft till it reaches the roof, and all these, some huge and some mMc?f‘l
in size, are, like the rest of every other feature on this hill, chiselled oub of the rock-J e
styles these supports dhagops, which are all named after the sacred mounts of the ﬂlD![
Some of them now stand looking up to the vault of heaven, in dire contr:\d\ctmnlofvtlw "'e[Te
they were meant to illustrate, for their roofs in all probability crumbled away centuries 8g0. l r:
most cxtensive excavation locally known as Raja Bhim’s Bazar contains a ccnl_;ml slvrllc.".’;
supported by one of the above described dhagops, and is surrounded by several little roolr)ﬂ!-"'w-e
which we find sitting cross-legged the figure of Chandra Prabhu, and the hole made by N
thief Koria Chor who robbed the Pandevas of their kingdom, is still pointed out Lhedvauy
of the treasury by the anchorite cicerone, The tree described by Tod is in existence A0 :‘"
trudes out of the rock; it shoots upwards to a height of about 15 feet, then tewists I:h
out of a portal to a length of about 20 feet, and then normally sends its bmnchet;\ :»em
vertically, aud is a flourishing and sturdy old fellow. The entrances to the caves 8 e
signs of once having had attached to them wooden doors and posts. There are many un ,91,
ground and dark passagzes. I came across one, but as it was inhabited by a tiger, mJ ;F:;;
ot curiosity was not sufficiently strong to induce me to enterit. Iam of opinion that
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nd spacious subterranean vaults, all conneeted with one another
be worth while to explore them. I noticed the remains of an old masji(i
£ worship on the lnll. But it is only of very recent date, and was
some Mussalman in gubernatorial authority under the fanatical and
nd no doubt, no sooner the power of the Holkars was fully re-
established, the masjid fell into disuse, and here were heard no more the azans of the Moslem
Such otber trogdolyte dwellings are to be found elsewhere in this part of the country; but;
yob having visited them, I cannot say whether they are of the same period architectul"allv
o formed by men bowing to the same @ods as did the ancient inhabitants of Dhamnar Pas'sf
ing over the traflic, products, roads of eommunication and such other details which tl.le lanc
tabler will have more time to enquire into and deseribe with greater accuracy, I shall I::fosc

this sketch by naratit
Bhils of Gangia-ka-Pal.

It was with no little difficulty that T managed to get into this stronghold, and since the
The Bils of Gangin-ka-Pal. i;:;; ozf the s_tati‘lon p’xarlg}c:d as Gangia-ka-Pal is a
. qua non in forming the net wor 'ian-

: the necessity was pammount that T should leave no stone unturned l.cl)( zgt?ﬂ:“t;?is
fastness, aqd to ensure the frlendly co-operation of these men, for without theirbaid it would
have been m._\pOSSlbIe for my heliotropers to have occupied the hill, sitnated as the spot is in
 howling wilderness : and T'am certain without such co-operation they would not have per-
mitted my men to remain there. Long ere I came into the vicinity of this locality, its
notoriety llfl‘d reached my ears, and I lm('l over and over again been cautioned to be ,:u-l',i:
cllarly carelul when visiting it; but relying on the prestige of our Government, I ent tp d

the fond and, perhaps, plausible idea that no sooner should I approach this den "and micabl
explain my purposes, then I should be received and admitted with the sams filrgnl'?mwabl)l’
cordiality with wlnclll we are generally greeted all over the country. Hn,viu'rr as I\;lii?x:i“t(
w0 further need of his help, T had dismissed my Pertabgarh vakil (or agent fro that Cou )
who was replaced by one from Udepur. But as I afterwards learnt this pl e oy
:“l{g‘"l; P;]inciv[;\lity, aiﬁn_mediately despatéhed a messenger recalling h)i]:) I;{{llc;t‘;lrsi;znrztgnﬁi?
ering to the West and North-West of this locale. On m return to my N ich T
had been absent two days, I found the vakil had not y d 1o timy from which I
I forthwith ordered a m,m-ch into the Pal 'Ldon:)ina‘-L “lt‘lm ’ ifnd PR Ql'ecious,
services of the Bhumia Thakur of Dharia\va‘d’ ';ndpasT ) .I‘Jldefiautlon of pomlisting the
accepted them. Buf it was rather a faue pas ;n‘ taki 1{’._50 A 1}ad proferred them, I
Bhils means a collection of habitut.ioné sc.att[in' d ) :'hmg'“m' 2 palin the palance of the
miles o1 more. a1l bt e NS St le. 1oye1 an area of perhaps th!'ce. and four square
o 8 Loty of Tt et g ! , which is that of the headman, similarly as the tents
Thakur I':nd xlll(lef!tal'{lznui:‘; ;(;lels;tl::vfrll)(’: 1::3“”\ IaslthelTllmla of such and euch a naik. ‘lhe
break into sight on my elephant thau’ l;he 150 g twulg l't - ative hrick but no sooner did 1
ears, together with the nltcrn'nti;w low mu‘rrllgl}', o e sl}rleks of women assailed my

. ! ating mura and up-raised voices of an angry cr
men, who, armed with guns, swords, b d are ! an angry crowd of
fronted me. Expostulation was in vain ; tO\VS anl arrows, in the space of a few minutes, con-
swore and abustd. and in1])<;1-1ti\-cl ns o geta hearing impossible.  They shrielced and yelled,
seeept with ail the grace at Om‘- comgmg‘(.]\ve Ius our w_alkmg ticket, wlnch we were obliged to
part 0 mak oy et b nd. am convineced that the slllghtes(: indication on our
!lave made & clones oqmintincs Wilhe gn:]peuf wou]t} have formed their minds, and they would
journey when they frad volie ';rt : liT u_m they (.ll(l. We had not gone far on our return
that T learut ey Tirod in mat y]'- er volley to proclaim our defeat, but it was not till alterwards
But 15 we wer well ont OfttjllEcl.mn and sen.tnftcr us such strone arcuments as leaden bullets.
pliment whieh had boey Or ! 110 \eacli of their guns, we were in blissful ignorance of the com-
was greab when [ thﬂllﬂ‘hltl (;f E‘S- mm-ched lpto Chitoria quite crestfallen, and my chagrin
chord which T had somerl Atlelmany varialions the people would play on the unfortunate
Rsentment. my Portanee . e n_).oub 8 oclock at night, whilst I was chewing the cud of
bya tr”Sl\\'Ol'llhy lilmlagil o nﬂ.\l arnvcfl, and next morning he started for the Pal, accompanied
hey were recetied prcciqel]mtcl’ to bring me in an ungarbled statement of what might oceur.
my early relurn, the mon [' tiv l)e same manner as I was, if anything warmer, as, al;ticipatinv
and his accompanimont :l 10]1:11 slm\veq a front of all their braves. At secing the vakil
howl witl crien o ng 1e)t ¢ :}ppcd t:,heu' hands to their months and set up th%il‘ peculiar
of Damocles hume ov:- ,tlm:n, t-lm'r_e, tl_nrre, fire, fire, scatter, scatter. For an bour the sword
brother of (ho C?\ieftl]?,q:: heAads o[_thls plucky band of five men; until at last the youngest
every sword was l'et.urne(i b0.'111ccril,ri,rmsed an old Perlabgarh sepoy; he gave a magicnl.\vhisrle ;
regﬂn o appear, It was lﬂs sea ’l)“"fls; bows were unstrung ; and signs of a friendly (rl'cobinr:
tom the Thakar aceom then explained that the whole (ront and voot of their con'(l:cb 'qrosn.
veighbour, &0 lhv\; cnll:‘:"“)t’]llllg me, and as in Lhese pavts every man’s hand is :m:xinst; hi%
wenge the wyron. \Vhi:l "u('(_ that the Thn_kur had brought & Feringi back with " I'(;t-(-(- t;
W_It_h b0 brothors o “4.1‘ (“lls' clan had inflicted on him.  The vakil returned late thai. 11;1"||t,
Pieions were these men ¢ [‘L ’ \}c[s, -'11_1(1 next moring I marehed again for the Pal,  But so sus-
ey had an iea mv) ":V mtentions, thut‘thongh they sent the two brothers to n;e \\’L-L
?}fl mI¥ eneanipin.e g“‘\.\‘lmrlnsv‘ll,‘éis I\w’-'re not amicable. 1 h:.ul searcely gone heyond the l)l‘(!t"il;l:[,s
,ﬂinuﬂl I had qnite a littlo et ['“tl;s-']ml“~c(l by three or four men, and by lh'e time I @ot into
My taken 1y 3 posit st ol these frec-booters about me—clearly showing that they had
hiefs o avenge them it ilun near my camnp the preceding night immediately to release their
attempted aught with them. When in their fastness T was at onee
n

assnges lead into large 2
and it would, I think,
or Mahomedan place ©
most probably erected by
cooclastic Aurangzeb ; a

pg what might bave been a serious conirelemps between me and the

gulation,
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sbr.uck with the absence of the women and children, when I discovered th

skirts with the aid of my binoculars hidden in the surroundine forest and when |

up to the council chamber, from on top of my elephmnt, I saw its ym"d crowded gﬁtdm
ready for an affray. But 1 had not been ten minutes with them T e

. . ere we were very [repdiv
and a perfect understanding had been established bLetween us, It is no exng(rerab?,onnte(?d‘)'
we must be very guarded in our dealings with these wild tribes. There e Pals qh:d':l

als ahey

\vh_ich are spoken of as being morve unruly than the one in which my experience hag

gained.  With a firm will and a kind and courteous deportment we shall effeet our “35 -
hut these men are very suspicious, and on no account must we ever permit their clusmr;ofesi
to get the better of them ; for, it they once distrust a man, nothing will induce th‘ P

: : . m am
to approach him or do aught for him. Their character has been fully explained to e i

. . . . ) me by (
thakuars or lords of the soil ; they have given me illustrations in many awecdotes, and i? wl:ﬁ

be wise for us to profit by the admonitions we may thus opportunely gel. 1 have already
taken up two much space, and so am precluded from writing on other interesting topics, which
1 hope I shall be permitted to do in my report for the ensuing season..

em in their by,

Eaxtract from the Narrative Report of F. B. Ginoreston®, Tsq., Depuly Superintendent iy
charge of No. & Topographical Survey, Khandesh and Bombay Native Stales.

The area partially triangulated and finally mapped during last field season erubrace:

portions of Holkar’s territory, Dhar, Burwan,

On the Perbudda. Scindia. The Dewas Rajah’s and the several Dhu.

mias or Bhil independent Chiefs in Nimar and Holkar’s and Scindia’s territory, Dhar anl
the British Pargana of Manpur in Malwa.

The territory styled ** Bhoomiahs” belongs to three Bhil Chiefs who reside at Nimkhen,
Jamnia, and Rajgarh., They own, respectively, the parganas called Hindola, Jamnia ik
known as the 47 paras), and Rajgarh. These men are entirely independent of all the other
States, but arc under British protection, and their estates are under the guidance and supervisin
of the Officiating Bhil Agents at Manpur and Dhar.

These Bhumiah estates are situated on the slopes of the Vyndliias in the midst ol vay
wild and rugged country. They ave entirely populated by Bhils. The sunmuds conlerrinz
their titles to those estates were given by Siv John Malecolm, many years ago, on the ander-
standing, I believe, that the main passes from Malwa to Nimar were to be protected by (he
Bhumiss, or in compensation, perhaps, for the plunder they used to take from travellers gomy
up and down the same. These Bhumias held great anthority and influence over the Bhils.

The following table shows the parganas of the different Native States which have b
wholly and partially surveyed by No. 2 Party up to date:—

Completed Holkar's. Incomplete Holkar's. | Completed Dhar. i Tncomplete Dhar.

Amlita, Bardr. i Bilkhar, Kukse.
Bavi Chikalda, I Dhr. )
Barwai,* Cheinpiir. | Dharampiri.
Bagdhard.* Jellalabid. i Gijri.
Balakwari. Khargdn. i Mando.
Bamangion. Ningalwiri, ! Nélcha* )
Bhamnila. Singur. i Tikvi or Sultanabid.
Bhikangion. Sarisgar, o
Dh:n-g{\(gm. Sendwi. Completed Scindin's. Incomplete Seini
Diila, Amjharn.* Balwiri.
Husora or Indora.* Békaner.
Haselpar.* Dikthin*
Jam or Indore. Maniwar,
Kisrdod. Piplia.*

oselgarh, .
!T%urggon. Completed Burwani. lum’m)_)/el" Burean.
Lawini. Anjer. Bt“'.“"""'
Mithesir. . P",t_‘" ,
Mundi.* g Rijpur.
Marddna, i i
Pasalia or Indore.* . Completed ]}/zoomm.’
Sonéwad.® Hindola* or Nimanpdr.
Un. Jimnia.

Completed Dewas Rajal’s.

Bagoda.*

Most of the tract mapped this last season has
annual reports.
work is the great range
extends like a great wall fr
standard sheets Nos, 8 and 9, and whose Southern cdge forms t
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o« This range where it euters the eastern limit of standurd sheet 10, stands 2,059 feé_!t
ndt I , | mT 737 feet above Nimar, and 540 feet above the Milwg plateau ; between this
e s”{ I‘ivle 4rh which is on the western edge of sheet No. 9, the range falls considerably,
P"“’} and -t: ﬁeiwht is 1,796 fect above sea level or 1,150 feet above the plains of Nimér, and
ﬁ[lteu;;eqx:ythiug;, ahove the average height of the Milwa plateau. ) In this distance of 60 miles
; : ar'c ceveral high peaks standing on, but well above, the main range ; thus there are .tl.lt‘
lv]el?lmmvn hills of f)lmi{trﬁ, a sharp peak in plane table 10 which = 2,676 feet, Singarchiori 1n
“liue tble 11 = 2,885 feet, Mandogarh in plane table 12 = 2,205 feet, Mograb4 in plane
Eﬂ)le 13 = 2,456 feet, and Arvaili in plane table 11 which = 2,162 feet,

The Vyndhia range falls to the level of the M4lwé plateau by long and easy slopes, but to
the plains of Nimdr the descent is most Prcmpltous. There is a scarp of over 300 fegt in
leight right along the southern face, except in the valleys where the Karam and Mét} rivers
hurst their way through towards the Nerbu(!dé. All traffic by carts and laden ammalls is
inpracticable except by the routes along these rivers. The ground near the fall of the Milwa
Pteau to the plains of Nimdr is everywhere very wild and rugged, and the deep gorges
tbrongh which the rivers and streams generally run make it a difficult matter to travel about
the comntry. On the Mélwé plateau are many isolated hills averaging 300 to 400 feet in
heght, Below the range in Nimdr the ground slopes to the Nerbuddd by a series of undulating
phateaus covered with high grass and jungle.

The largest rivers met with were the Chorér in plane table 10, the Kdram, Ajnér, and
X Ma4nd4odi in plane table 11, the Khij, Mdn, and
Rivers. Deldori in plane table 12, and the Deb and Bordr
in plane table 16, All these rivers flow into the Nerbudd4 and take their rise from the Malwd
plateav. The great watershed of M4lwa is a high ridge, whieh breaks off from the main range
of the Vyndhias, 2 miles to West of J4m in plane table 10 and ruus thence in a Novth by West
direction 3 miles east of M4npir, and from thence in a northerly direction to a few miles
west of Indore. TFrom a flat plateau called J4n4pdo on this chain, five large rivers tale their
origin, the Ch§mb4l and N4kheri flowing to the North into the Ganges, and the Chorar, K4rim,
and Gamni south into the Nerbuddd. At this spot a large temple has been built, and it is a
great place of pilgrimage from all parts of India. J4u4pso is abont 6 miles south-west of
Mbow and 54 miles from Ménpdr on the Agra and Bombay road. The temple on the
hil is 2,798 feet above sea level. The Konti and the Bed4 rivers drain all the teact surveyed
n plane tables 2 and 3. None of the above rivers are navigable, though there is always a
cnsiderable amount of water in them even in the hot season.

The heights of two stations in the bed of the Nerbuddf river have been very carefully
determined. The one is the base of the masonry
P . telegraph tripod in the centre of the river § miles
ast of Mortakka in plane table 1, which is 509 feet above mean sea level. Theother is close

to East of Kheri village in plane table 17 in latitwe 22 ¢ 50" hioh js 362 feet above mean sea
longitude 76 0 28 ?

le;’gl.l The distance between these two marks taken along the bed of the river = 73'5 miles,
hich gives 2 feet as the average fall per mile.

Nerbudda river,

Tn addition to the ferries over the Nerbudd4 named in paragraph 44 of my last Narrative
Report, the following have been noted in this

Ferrics. .
scason’s work, #iz., a bridge of boats between
Mortakka and Kheri in plane tablel :—
Ferry Kotdr and Elsiv in plane table 1.
" '.\‘lota All b,  Murila »
»  Toksar ,  Sfinala s
»  Datwara »  Wurdéna » 17
»  Chota Barda ,,  Semaldbi o
" an.\vni »  Ratwa "
. A‘Otl‘ sy Ekbalwira »
»  Piplid »  Gangli »

Thete a0 1t , _

‘re are 13 large tauks in plane table 12, #/z., one at Salkanpir, one at Pandrika,

Tanks. onc at Miapird, two at Nélehd, two between Nilchd

shicly ) and Méndo, and cleven on the Méndo plateaun, of

ut ml’i"si‘:]Cﬂ“I]Cd Datthob&n and S&gar are large shiects of water. There are also large tanks

table 14, ang l t-'lge_ table 11, Kénjer and Sundreil in plane table 2, Jetwai and Jim n plane
s M@ ab Singdnd, Anjer, W4il, and Ajendi in plane table 17.

Ménd f .
9, the capital of ancieut Malwa, in 'l“”““"‘ ﬂ;‘zg.’ and 1,948 feet above sea level,
opgitude 75 26
Rivers of Mando. fell within the season’s work. To those who do not
it hrough welj . mind a 30-mile ride from Mhow over bad roads
4 -wooded and cultivated country, the ruins of this large and picturesquely

Muated ity will ey
1ty will ever repay the toil and trouble taken to reach them,

gxan(PZHO';jli‘;I;?Sc walle as measured from the field maps are just 30 miles in ('il‘(‘ll.lllrt'l'(‘llk‘,l,‘,
the tal )¢ l:]m]I(,f R?f'lﬂliﬂu_t.‘* square miles in extent. This platean is reaily a peninsula of
ards i brengq) o, from which it is separated Ty a valley some 200 feet in depth and 300

1. O all other sides the plateau is surrounded by precipitous hills, To the
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South the Vyndhias completely bar all access, for they there dy ;

precipitous wall of 1,254 feet. Iudeed, the only accesgto the omﬁ:&-t\:ﬂ;ﬁ E}:lns 10[ N.iméf bya
the five gates called the Delhi gate, the Tarapur gate, the Bagwsnis gate, the .;nlt"s,c“y was b
and the R4dmpdr gate. Paved roads have at incredib]eblabor and ;\ euse lli)lngn-gnrh e
the gateways to'the p'lains of Nimar below. Portious of these are stil] nIJ) (rozd ee.r; made fop
ance of water, rich soil, and salubrity of air, together with the natural Stl‘el)bfrth (Emer; alf".“d'
are probably what ecaused Mdndo to attain its state of great prosperity. The enz be i
ruins of palaces, tanks and temples, and of towns and villages all round prov,r't’}%s ey of
must have attained such. For three and half centuries indeed it was the resi:i l?t the oy
and their vast armies, and it was only when these were destroyed and scatterede"g. o Kig
wars that the tradesmen left the place and sought other marts for their wares le consa
der of the townsmen and camp followers then formed themselves into preda'torvfremm"'
became notorious afterwards as ¢ Pindharees’” and gradually the city became desertg(l ﬂu)d[s"nnd
once the mart of merchandise, the place of skilful artizans and the abode of tl;e alndo,
learned and religious, and the stronghold of potentates, rapidly became the refune Ofw“blhh
and wild beasts. 8¢ of roben

Inhabited now by a few wretched Bheels, the ruins are rapidly going to decay.  The g
of the pipul trees which are everywhere growing amongst them force the stones asunder ap)
rapidly level to the earth these splendid architectural remains; in every divection are g
rank vegetation and tottering ruing, and amongst these, where stately courts were onee held
and audiences given to ambassadors from all parts of the world, wild animals now ream al
make their homes.

The following buildings are well worthy of a lengthened visit and inspection :—

Ist, the Jumah Musjed, a large rectangular shaped building with pointed goltic
arches surmounted by a dome; 224, the Jahfz Mahal or water palace, which to my thickng
is most exaquisite both in design and situation. It is surrounded by large lakes and nobl:
trecs. Irom its upper terraces there is a magnificent view over the whole platean, T
Jovely palace is almost buried in rank jungle, and its lakes are covered with wild fowl. Tm,
however, has dealt gently with the masonry, and the terraces and walls are still in a fair slate
of preservation, though on all sides their appearance from the grown up jungle and weey
morrasses and perfect silence is most sad and desolate; 3rd, the Hindola Malal; 44 th
Taweli Mahal ; 5¢4, the Champd Bouri ; 644, the palace of the Sultan Biz Bahaddrand paviln
of Rupmati his Queen, from the terraces of which the views are most lovely, aud saperior i
extent and beauty to any other at Méndo; 7¢%, the marble mousolenm of the Sultan Hosi
Shah Goree; 844, the Delhi gate. This was the chief gateway from Méndo towards the norl,
and of considerable height and depth. The top has nearly all fallen in, but it is still vy
of a visit on account of its beauty ol construction. From this gateway the road rum alony
what was the main street of the town, along which there are many large ruins visible.

Ménpdr, in latitude 22° 25° 537, longitude 75° 39’ 467, height above sea lovel 158,
population 1,257, was the most important lm
met with this scason. 1t lics on the high frdl!
from Agra to Bombay, 12 miles from Mhow, and 34 miles from the.south edge of. the Malp
plateau, It is the principal town of the British pargana of this name, which conlallsz
37 villages in all, The Officiating Bhil Agent who has charge of B'l‘slmprir_, as well a|s 3
supervision of the various Bhumia territorics, has his residence here. There is a courl:r Loeﬂ*;
school, dispensary, and police station in the town, which has every appearance also of kig
thriving and fourishing.

Béewéi, in latitude 22° 15° 197, longitude 76° 4’ 577, height above sea level 630, p
tion 3,796, souls is the capital town of Holl\ﬂrsm!
gana of this name in Nimar. There is an extif",suh
trade hetween this place and Mandlesar, and so soon as the State Railway from »ll(]hl"il"::;
Bérwdiisopencd, as expected in two years’ time, this traflic will no doubt 0011S|de|n)1{;r‘véian"
especially if a metalled road is made, as His Highness Holkar now proposes, bet“"?e" I the v
Maundlesar, Méhes4r, and Gujri.  Such a road is greatly wanted in or(}er to carlybo ol e
due: of the very rich tract of country lying along the Nerbuddé. (Jntton,.“']'eﬂt:) (?nl\'('[*“
thrive greatly there, and large quantities would leave the province were this route onl}
out.

Towns.

Barwai.

et bl
iro 3

Mota Mortakka, in latitade 22° 13’ 17,” longitude 76° 5 22, height above the b
566, with a population of 244, soullﬂ. 19 filh i
thriving pluce on the banks of the I\C}"l.’l:‘(’ 1""]]"9{.:
is the chief town in the pargana of the name forming part of British Nimar. l] ellr.:n.c s O
th: terminus of Holkar’s Stute Railway and the site where the bridge for the & ‘

Motn Mortakka.

ary Jabir?

being built to cross the Nerbuddd, and there being several ‘thousund lcm[‘“;ll-':l')ﬂscY "
employed thereal, it has a thriving and busy appearance. There 18 a sch_ool, lCOUl'

station and dispensary here, and the tehsildar of the pergunnah also resides here. N

. : 05,

Nalcha, in latitude 22° 25’ 18,” longitude 75° 27’ 15,” heizht above sea ]LVQ:],],’EJI»«IHWJ:

Nulet population of 1, 188, soulsisa mg?[v\lvr;:;lcd ot

wleha, HY sl [ - ;

" to Dhar, beautifully situated in we i "

2+ miles West-South-West of Mhow. The whole of the surrounding neighbour
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th architectural remains. There is also good shooting, both big and small, round
alrewn with

this place.

The following were the only other places of importance met with :—

PSS - ) Height nbove

Town. 1 State. Latitude. Longitude. . dic. Population,
I
- - ——
B I

| e v °e " feet, souls,

- olkae .| 2152 7 | 76 026 940 183
Bikungaon ]I;Iitto ol 214246 | 78 215 1,030 152
Chelnpl Ditto Tl 2215 0 | 75 42 45 721 630
ek ™| Ditto Tl 222015 | 75 40 34 1,900 1,000
Huclpl | Ditto | 922145 | 7547 5 2180 | .
o i | Ditto Sl erisar | 52142 | sse 119
Singinn " | Half Dhir ..| 2211 26 | 75 0 47 569 1,045
Bikaner ... | Seindia 2211 0 75 12 8 485 496
Khal ... | Dhér | 22 925 | 75 29 40 499 702
Mangwar ... | Ditto Tl 221336 | 75 T 46 659 2,597
Ajer o | Burwini el 22 220 7 549 550 2,000
Ganwini ... | Dhir | 2220022 | 75 240 842 713
Klidrampira .. | Ditto ] 22 118 75 23 14 667 227
Tikri e ... | Ditto | 22 3 42 75 26 33 640 844
Toki ... .. i Ditto 221515 | 75 920 703 269
Nimkhera.., ... | Bhumia 22 26 27 75 14 8 1,464 79
Chjri o ... | Dhgr 221914 .| 7532 53 753

Bazars are held weekly at N4lehd, Bargunda, Tikri, Dawdna, Khiramptrd, Bhiliangion
Vazmra Kanjersiuna, Bam_]hcri. Chirwil, Bélkaner, Mané4.-
e war, Datwira, Barwdi, Mota Mortaka, Anjer,

Singana, Ganwani, Ménpiir, Gujri, Haselpir, and Jesarnagar. -

There are schools at Néleha, Tikri, Mandwar, Bikaner, Mota Mortaka, Anjer, Manpur,
Gdjri, Surdna, Mandwéri, Cheiupir, Haselpir,

Sehools.
choss and Jesarnagar.

Police stations are kept up by Holkar at Koselgarh, Bhikangdon, Cheinpir, Barwii,

Yolice Stations Singdva, Tonke, Haselpir, and Jesarnagar, by

o ) the Dhar State at Nélchd, Gujri, and Mando, by

Seindia at Bikaner, Mandwar, and Ganwéni, and by the Bhumia chiefs at Rampdr, Dhil,
Kaukdrdd, and Nimkhers.

The slopes and plateau of the Vyundhias are entirely peopled by Bhils. Unlike the
residents of the plains, they have no regular villages,
but live in isolated huts. ‘These were found to be
so numerous, that it was impossible to show them all on the fild sections. Only therefore
the hut or clusters of two or three huts, where the ““ Tarvi” or head man lived, have been laid
down. The reason of their isolating themselves in this way appears to be so as to enable each
Ill!nn to have his patch of eultivation at his own door, iustead of having to take himself and
ll]:s ’ca‘ttle a daily distance to the same, and to prevent quarrels with their neighbours, to which
vulei‘i znte very proue when intoxicated, as they often are. These Bhils of the Vyndhias are all
iy \tflt: ors ;‘ t.h.ey also all own cattle’, and are far Letter of both in physique and condition of
happy ::dtlml F)retlu‘eu i the S{tpiras, who go by the same name. They are a contented,
»rul')k l himerous race, and work well enough so long as they are sober, but are easily
trovoked and very troublesome to deal with when at all the worse for liguor, as they constantly

are. They get drank i o e ' . A . s J "
during they"%loli.':uu k at all their festivals and remain for days in this condition, especially

Inhabitants,

Sllots'r\l\t?g;l ;t]:e -allv armed with bows and arrows, both men, women, and children, and are good

Shen the tesif “sﬂpons}. I used to meet whole strings of them thus armed on bazaar days
was lnuc}lln ;l ek own jungle produce from the hills to sell or exchange for flour or ghee, and

iadily 15 E ruck with their open, hearty manners and humerous disposition. They take
any one g \ropeans, especially if they see that the latter care for sport, but it is seldom that
© goes nto their country, so difficult is it of access. : :

Alout 15 miles of this vailway, or the portion between Balwird and 3 miles South-East
of Mhow, fall into the area surveyed this season
belween hes ¢ 1 . by Mr., Wyatt in plane table 10. The ascent
9 miles :nvue I_§V0 Daces 1s 953 feet. The line takes a conmdgmble detour to the North-West
the Wby 'ln{l 1'&"‘ B“])Vﬂ"ﬁ. in order to get the gradient of 1 in 100. It then runs parallel to
Parallel ¢, (it d andwi road s far as Chorar chouki, where it crosses the Chovar river and runs
e of yor ?u on its right bank nearly to the foot of the Bagovd Ghét. There are 5 miles
agord ¥ heavy tunnelling and other engineering works before the head of the Ghat near
° 3 reached. Most of the Lench marks along this railway have been laid down in the

1

Holkar’s Stato Railway.



(34 )

maps of No. 2 Topographical Party,

and the spirit level heights of v .
trigonometrical ones. P 1eighta of the same agrec wel| With |y

Feet,

By spirit level Feu

Thus No. 16 bench height .. | By opirit level | = Lm
» trigonometrical value = 1,135 g %

N o | B spiit love = 1,00
? » trigonometrical value = 1,088 | 0

Bed of Nerbuddi river at Mor- { By spirit level = 507 '

takka . ,, trigonometrical value = Gos8 ,

Bhanbardi B. M. ... {BY spixit level = 1,218
ws | ,, trigonometrical value = 1,27 -

” i

_There are many thousand men employed on the makin

is still a very heavy amount of work to be done on it, es
section, before it can be opened to the public.

2 of this line at Ppresent, but ¢,
pecially on the Chorar valley al:ld Gm

Portions of the Agra and Bombay trunk road between Mhow and Khidramprg by the

Roads, Garé Ghat Pass down the Vyndhias came inty fy,

season’s work in plane tables 11 and 18, gl

portion of the Indore and Khundwé road between Bérwii and Mortaka and Dhanghon ang

Dhorwé in plane tables 10 and 1. Also the made, though not metalled, roads hetween Dy

and Mhnpdr, Dhér and Gujri, in plane tables 11 and 12, Mhow and Mandlesar rid the Jir

Ghét in plane table 11, and a portion of the R4jpdr and Burwini road between Talwhts wg
Talund in plane table No. 17.

The following are also good fair-weather roads, quite practicable for country carts:~

In plane table 1 Birwai to  Mandlesar.
Dhorwan to Beria.
g JEKhargin vid Bhikangion.
” ” {Chirwil and XKhundwa.
Bhikangion to  Cheinpir.
» " 1 . to Sundrel.
» " 3  Cheiupir to Mitiwil
' to Bhamnila.
' to  Mahomedpir.
»” to Khargin.
» to  Sirsdd.
» » 11  Gijri to Mihesar.
» » 12 5 Lawéni to Mandwar.
» » »  Mindo to Lawdni. )
» » 13 Amjhira to Manfwar and thence to Anjer.

» " to Ganwéni.
” » 12 Dhar to Dharampiri.

» ” 16 Mahesar to ”
” " ,» Bakaner  to »”
” ” 1) lel‘i to Anjer.
" » 17 Kukse to "

” ” 22 Mahomedpirto Pal

In fact most of the bigger villages or places where the * Kamasdars” reside are joice by
rough eountry roads.

. : '.2
Notes on Makesar Fort, by F. B. Ginprestons, Esq., Depuly Superintendent in charge, o
Topographical Survey, Khandesh and Bombay Native Stales.

. 1 AAT b
This fort is situated in latitude 22° 10’ 14” North, longitude 75° 37 44 East.batlmi“:"w
east corner of the city of the name eO“gl%m
Geograpbieal situation. His Highness Holkar in Nlr'nnr, onhlh;{:huﬁ
north bank of the Nerbudd4 river, and 766 yards to west of thejum;t"l)lﬂ %friti:il o
stream with the same. In a direct line it is 29 miles Souph-South-Wesb of the ko o
ments at Mhow, 27 miles West-South-West of Bérwé}, the nearest rmlvv;nytfroml(huﬂd"
narrow gauge state line from Khundwa to Indore, and 53 miles ‘Woest-North-Wes
on the Great Indian Peninsula line,

. . g o
2. The fort does not appear to have been built for offensive operations, b: l“("llmdiﬂ‘

strncted chiefly by Ailinbdi, Queen 1f ani o
Holkar, more as a residence for llim rescnl ¥4
tiers. The foundations were commenced in 1780, and the last stone put to the p
(which, however, are still incornplete on the southern face) in 1795,

Description of Fort.

. . [ rod
3. As it stands at preeent, the fort is an irvegular figure covering 53 gc::s e
and occupics a natural elevated site 106 feet above the bed of the Nerbuddé river.

e
i wid
stone cut by No. 2 Topograpbical Party in the centre of the flat roof of the hig
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« Gurhi Gateway” is 599 feet above mean sea level, and

: t is called the ]
tower boilt over what | which is about the normal level of the water in the

sar temple
¢ feet above the base of Banesar ,
#erbuddé. during the cold weather.
4 The approaches to tbe fort are by two paved and very steep cansewavs on the north-
' west and north sides, at the top of which are gate-
Approoches. ways, inside each of which sentries are placed.
roaches into the fort are passable for wheeled traffic. The gateways are
::*mfﬁ::g f;)l}[’ watch towers which are loopholed for musketry. The passage through the
lvalcway is about 12 leet wide.
The fort walls occupy 2 length of exactly 1,500 yards. There is, however, a gap of
300 yards on the southern face still unfinished,
Walls. which His Highness Holkar, it is said, is intending
dortly to build up. The walls follow the shape of the elevated platean on which they are
wilt. To the north-west and morth their summit averages about 40 feet above the level of
the surrounding ground, and about 70 feet above that of the main part of the city. To the
Rast they are 131 feet above the bed of the Méhesri stream ; and to the South about the same
height above that of the Nerbudd4. The actual height of the walls averages about 40 to 50 feet,
and their thickness 12 feet.

6. On the north-west side the wall is supported by another solid lower one, of 11} feet
thickness. This is really a buttress to the upper one. There is an upper parapet to the
walls 4} fect in height above the Hat terrace which is 9 feet in width. This parapet is loop-
holed for musketry right round the fort. The muskeleers would be well sheltered by the
9 feet thickness of the same.

7. There are no outer works, such as moats
or ditches, or smaller {ortifications of any sort.

8. There are 13 bastions to the fort. On three of these at the north-west, north-east,
and south-east corners, tliere are circular masonry
platforms, on which very large guns could be placed.
The diameter of these at their base is 49 feet, and at their summits 30 fect. These are the
main points of the fort which are intended apparently to be fortified, though there are no
pleces of ordnance mounted on them at present, the guns on each of them would command
the intervening length of wall or curtain between it and the next platform.

Outer works,

Bastions.

9. The position of the fort is well chosen. It commands the whole city, and is not
overlooked from any higher site within 1} mile
L distance. The walls are all of very solid masonry,
which is probably in as good condition now as ever it was. Both the stone and mortar appear
to be of first-rate and durable quality.

Whelher commanded from other positions or not.

10. The nature of the fort defences in the plan point of view ig simply to prevent troops
sealing the walls, or even approaching them within a distance of 1 to 2 miles, as the heavy
?rdnancc on the 3 gun stands would completely destroy any force making such an attempt.
They are not ecommanded by other works, and there is ne ground within a distance of 1} miles
to the north-west on which artillery could be advantageously placed by an enemy so as to bring
ils fire to bear ag:ainst them. Where the gap exists in the walls on the southern side, an
ebntrange eould, ol course, be easily made at present, and all the buildings within the fort could
qlfo:!:snl."rl‘hshell_ed from rafts placed on the river, or even from batteries planted on the southern
. . ere is never less, probably, than 8 feet of water in the river between Mandlesar and

ngdséd temple during the period from December to June.

1. There is only one well within the fort. Thisis situated about 50 yards South-East of
the ““ Garhi” gateway. The water of thisis bad
by the inhabita A and brackish, and on account thereof is not used
Mhest} o ntants. 1t is 90 feet deep. There is no machinery either for raising water from the

1 or Netbuddf river. There are no public store-house or granaries in the city, but

some of ; ; eve . g
for 1hios pt{:‘r‘;o:‘;ﬂﬂh's dwelling rooms round the Ailiabai palace could easily be made available

Wells and water-supply,

12. Of ordnance within the fort there are 30 pieces in all, of which nine are iron, about
9 feet in length, and capable of carrying a ball
length, also of ; 6 inches in diameter. Seven others of 4 feet in
awitzers 0{.3 _won; all these are old, worn and honcycombed. There are also five brass
the muml inches in diameter at the muzzle, one new brass gun 4} inches in diameter at
salules o ¢, seven small ones 2} feet in length, and two other very small ones used for firing
monnted on ¢ gods when earried about at the various religious festivals. OFf these guns 14 ate
order carriages {or field work, and moved by bullocks. All these appear to be in good
and thorouglly serviceable.

Armament,

l i 1 M . .
% Within the fort is n room, 21 feet in length and 33 feet in height, filled with gun-
powder, as well as with the materinls for making

Ammunition.
" the same, riz., sulphur, saltpetre, and charcoal.
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© 7 14, The garrison, when the survey was going on, consisted of 185 8epoys 40 o
and 40 sowars with horses ; ﬂ“{h‘ese wl;"::'wmen;
atmy

with old pattern and very i
Wt :
muskets and swords of sog;,s. rerviceable ki

15. The country round the fort is a mass of intricate ravines fro T
depth, and extending from the riye iy, o ™
e 1 \
o i ot g ey, G S et
i he main part of the city, which contains about 10,090 inhabitants, and extends f -';m““d
1 of 2 mile to 'West, North-West, and North, and covering about 450 square a,crcss FI sl
Outside the city the country is covered with large topes of mangoe trees amlo b
gart};(lzns sepml'nt(led (Iin:om one another Ly high and thick hedges. There are 'three L,'Il:ztrineFo'uj
weather roads leadi t 4r iy Wigl . . alr
are bridged. ng out to Dhérampiri, Gdjri, and Mandlesar, respectively, Noye of fhes

Garrison,

Description of surrounding country.

16. Within the fort are a mass of bLuildinus. These are principally temples aug
residences of the priests employed in service tllmrl.he
. The place is a perfect labyrinth of narrow st e.xl:
or gullies, and troops would have much difliculty in getting about them, The whole free‘::
south side of the fort is taken up with the Ailiabai palace and several splendid temples al? Itj
thereto. They are very handsome and massive stone buildings; highly sculptured wil‘lqlcl!e
ghéts extending for several hundred yards along the river bank, ' N

Interior of Fort.

Feracl from the Narrative Report of Luzur. T. H. Houpien, v E., {n charge of Ny, 3 g
graphical Survey, Central Provinces and Vizagapatam Agency,

Dumagudiam, the point from which the triangulation started, is a very small and insigui.
ficant station on the Godavery, called into existens
[ Madgul Golgonda nnd Rampa Talooks. ] by the GOdayBl'y nawgation \vorks, and if only
Description of the country trinngulated. these navigation works are carried on to .
) pletion, Dumagudiam may yet have some sml
commercial future before it. At the time I visited it, however, the navigation of the rive
was suspended, and one of the two Europeans whose fate has deposited them m this locality hsl
been sent elsewhere to hunt for coal. To the survivor (an energetic, hard-working missionary)
1 was indebted for much interesting information concerning the tribes of the surroundig
distriets. Starting from Dumagudiam in a northerly direction, I traversed the same roule 2
that taken by Colonel Haig some years ago when looking for a practicable route from the
viver at this point to Jeypoor. In the immediate neighbourhood of the river (districts alreads
swrveyed by the Hydrabad Survey Party) there was considerable attempt at cultivation, wih
large and {lourishing villages; Lut after passing Bodanalli, we were at once involvedin e
Bustar jungles. Probably no continuous jungle of the same character and extent cxists de-
where in India  As I have already stated, the general level of the country is low, fiom i)
10 300 feet only above sea level, while huge shapeless masses of hills rise here and the
abruptly from the plains to as much as 2,000 teet ahove the general level below. From lhe
highest of such hills it was, of course, possible to obtain a very wid_e and extensive view of {le
districts around, so that not only the area of country already triangulated, bub a very -
derable streteh of jungle northwards towards the Indrawatti fell under actual observatun.
The view from any one of these hills was the same as from all the .others—(_)ne \'.nst unbroken
sca of jungle stretehing around as far as the eye could reach, with the gigantic forst re
and rank-grass undergrowth dwarfed from the height on which one stood to Lhe appearmced
a perfectly level open plain.  Ilills were scattered about in plenty ; but unless high enough b
break the horizon line, it was frequently only when they cast long shudows in the th‘lll"g_”r':;
they were descernable at all, from the perleet uniformity of the forest-jungle which e !
and surrounded thern. In the early mornings the grass and trees were usually _S""'l‘"'i‘”t""
dripping with dew, and as the dew gradually evaporated and again condensed into cﬂued-‘-
a luge white mantle was evenly spread over the lice of the jungle, and then lllel“fi "P_I’“'\;m‘
breaking through the mantle, the tops of invumerable little hills that it was perfect yr'" e
1o look for later in the day, when their outlines were hopelessly indistinguishable ._N‘l’ﬂhm
surtounding mass of forest aud grass. The long white thread of the Godavery nppemjualhm
«nd there was almost the only Lreak in the scene; at one place only (Jlggm‘g““d“ ) wis T
cultivation sufficient to be discernable in the jungle from the surrounding hill sllntIOI;f- The
route 1 followed was the only northerly route that can be followed through the J""gli)\. ke
road was good enough as far north as Chintulnar; it is used by the B““J“""s (‘Vlfovm",i-“m
way, T uever happencd to meel anywhere) and for hauling teak timber to the (xlodm'm." n i
are few and far between, though all that there are are capable of supplying # Tan,l:uuda:
rice und fowls. There is at times a scarcity of water in the uelghbourhood"of Yle mﬂ,?cm
the soil is sandy, and what water is procurable appears to be good. With the c'“ml, W
of Chintulnar and Jiggergonda, the villages which I visited consisted only ?f-on:inlh,u
Luts, and were in some cases completely deserted. A very slight cause is sufficien e,
districts to ensure the complete desertion of a village. A visit from a maﬂ'c’m"f BE’:'
one year’s failure of the poor little crop surrounding the few luts, 1s quite enougl,
village is abandoned to be burnt off the face of the land by the next jungle fire th

at PaSEes thit
. . . . 1 2 e has ‘
way. 1 found it quite impossible Lo arrive at any sound conclusion as to whether there b



( 87 )

he population of this jungle. I noticed so frequently

increase ot & decrease in t ; : :
forest) unmistakable signs of the recent existence of

n
of late years & the densest part of the

(f"me“m,j:.ltl?t aeemed to me at first that there must have been a very considerable exodus
villages, ‘ountl‘}’- or that the population had in some other way become very rapidly thinned.

from l,he.cl auliarity of changing the site of a village on the smallest provocation quite
Bt lttle peeti 57 Y abj d though T still think there has b iderabl
¢ any caleulations on the subject, and though 1 still think there has been considerable
apsE tion to the river provinces, I doubt whether there are actually fewer villages in
em'fmce than there were ten or twenty years ago. The village huts are very neatly put
fo‘zﬁ?ﬂ with bamboo mat sides and grass .tha,tch,. with a good, scl:viceable spljt bamboo
Tisnding enclosing each of them as a protection against !eopnrds and tigers. Passing north-
ards [rom Chintulnar and following the pr1nc1pal Bn'n,]nn_route tm\{ards Jeypoor, a rough but
ot very steep ghiit ascends to t.lile.platean,. fr(_)m wlnc!l rise the hills near Gogonda H. 8§,
{he western and south-western limit of which is the Bmladlla range. With the ascent a very
plessant change in temperature is i.mmedlately expertenced, and the'monohonous nature of the
jungle ecenery is agreeably diversified ; but the roads are almost impassable, and in order to
move [reely it was necessary to have the main camp standing and to work on foot. ‘The Baila-
dla range rises to 4,000 feet above sea leve!. Tl:ne top of the range is above the level of jungle
growth, Bare-looking grass covered submits, with an out-erop of loose blocks of conglomerate
ntensely fatiguing to ‘;r)alk (l;ver, are tlheﬂ‘mnm features of the hills.b There are here and there
"etriking bits of scenery, but the general effect is too menotonous to be pleasing. The vegeta-
tion of these hills near the summit of the range differs essentially ['rorrr: the gl"m)k growth of
pamboos and cane at the foot. The most noticeable trees were those called by the natives Saz or
Siru (not unlike Mhowa, with white underleaf), the gingeli trees, and a pink flowering shrub,
(the leaves of which were eaten by the people) called gille. ‘The ascent is steep and difficult.
We found water at the summit, but no vestige of human habitation, The oljection that the
natives show to ascend these hills is doubtless caused by the cold experienced at the top; the
ides and coolies collected for work all deserted during the first night passed there. From
the Bailadila bLills southward and west of the Chintulnar and Jiggergonda route the nature of
the {orest was precisely that already described. Being untraversed by any main route it was
at times exceedingly difficult to move the camp to any point within reach of the hills selected
as trigonometrical stations. Now and then 1t was necessary to abaundon even the narrow
(tlr'afgksltth“tf ]eade:rom villagc}:1 to village, and to push across the jungle from hill to hill. The
dffculty of making way through the dense grass in any thing like a direct line, and the
intense suffocating leat experienced when buri%d in the juyngle out of reach of the passing
wind, made almost any coarse preferable to this: so that frequently two days were sacrificed to
:_Islhort dlfn:ect:;_mdo.v:. from on? station to another, and moreover it was found that even the
llagers of thie district were often completely at fault as guides through the everlasting sea of
grass which totally obscured the view of evenythe nearest ﬁills. The utter stillness and want
Off sou_nd in 'these'J‘uugles 1s sometimes quite oppressive.  Yet this is not at all due to any want
thea}l:_'lf]ﬂﬂ]‘llfi-B l_rnc_l(s of buffalo were frequer}t]y obscrvn.blc_ in the lo“flands, and bison in
belicvle !;];ﬁe)rt;u ailadila.  Sambur and smaller kinds of deer cxist but not in large numbers. I
e e mi\(;euno lspe(:qcs of antelope in the Bastar jungle atall. Wild pigs are very namerous
by I are 0 he anl's grow to a giganlic size, but the most frequent tracks observable
wllagors and lilzs? of tigers and panthers.  The dread of tigers is very great among the
sing\t:v 7 and evl-s u:lpossxble here, as in the hills further east, to persuade any one to travel
oo S th;nma)if] gﬁgmfiregue?ted routets. The g?jltstsl is bcuten] down afs lex)r as possxblle
vy i toads, so as to give a little more chance of observing the
z?set'irlll):rulir:l)::;:lnoe ;'u::.lm,\ ﬂsl abrule, the tracks are the merest footpaths through the grass, I"Tard]_v
the tocks of ‘t‘i rers\.o dou t,'b very dangerous in this particular. T so {requently observed
the lascars and pcgly W (SIOmf lrlncs as many as_three distinct animals) over the foot-prints ot
vinced that oy [‘!verw mftl)a( gone on ahead of me in the early morning, as to leel con-
never attempted to l? (Ir :{l quite close at hand, although most securely hidden, and so |
sending two or three ;r;zi(in ;:‘)(::Ff:llln;he very inconvenient system iu these parts of always

The country brought under topography this season differs most essentially from that
triangulated ; part of the districts of Golgonda
mund: o . and Rampa under the Narsipatam and Raja-
Cnlire{; ﬁoyﬁztg:‘_:r? ClomP"ISEd' the whole scason’s outturn. The parts surveyed consisf,led
and, extendine ncro:"dugéml hills which continue the mountain system of the Eastern Ghats,
into the hi"hbplatc-;: l"eh odavery river, with a general south-westerly trend, finally merge
range of hijls l‘llnn‘i "0 the Hydrabad country. The general system is, of course, that of a
that natural a“"m"n‘n north-.easb and sm']th-wcst.; but beyond t!ns there is a strange want of
completed maps :v,\ﬁ“\"entﬂuf parallel ridges generally f"ound in other ranges. A look at the
evel spnces dotted ws_':‘ow' at-topped, irregular-shaped hills, varrow and scarped ridges, and
o this is 2 ot uxl ].lf(‘hmd pea.ks, a!l mixed up in apparent confusion, and the result
Itis, a6 a rule, 5 (‘|e|‘-“?““ amount ol delail among the smaller natural features of the country.
eet nbove Seil‘level) '*lf‘ y lorest-clad district, the higher peaks only (which rise to about 4,000
Marking: the dislant,? anding out at safficient altitude to be clear of dense undergrowth, and

andseape with their square-cut yellow grass covered tops, with an effect

Description of the country mapped,

that js 4 00d
of the Bugstar .]({:‘:l ]'3'0"0 strange than beautiful. The change of climate from the lowlauds
there Elc was most refreshing, and the luxuriant beauty of the villages here and

can be .
compured to nothing south of the Himalayas. The most marked trees amoog
K
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the jungle are wild mangoes (whose youne leaves in v

bamboos, palm trees of several va.r.zeties’: and the }g\;lllf:ll::;'ulw:::eof' tflle most brillign hues)
knotted together with strange creepers and many other wild tro icu{)l nT- These, Mosse( aﬂﬁ
presented effects of scenery pleasant enough to look apon, but l'Il)'Aost ) alits unknowy 1, me
to the advance of the survey. At one point of the Goda\;ery wher ltl;:p santly ohsrcy
the Eastern Ghats is broken through by the river which passes by a na?‘r g water g o
able channel ca_lled “ the gorge,” the scenery is so striking as to ‘Z’vell mel(-)i‘t‘;, and_ fﬂmost Wlathp,
and travellers in this part of India, and it will be easily acc:ssible by means af:;]snt from lltouig
that are for' the future to navigate the Godavery during those mouths; ol‘ot,h e‘shallow
water sufficnent to float them. From this it may be athered that the cou t-e year vhen lewy
naturnl difficolties to the surveyors; add to this the difficulty of obtainini J Pl'l‘;scntqd LU
of villages, and consequently the daily recurring difficulty of collectine vuii:;lpp(ies' t!\e sty
to show the way.from the villages to the hills and to clear the jun?rlz I:efoli“tlcmhes cnough
could Dbe fixed in position, and the rather limited outturn of the p;rt 1s ensi] et
I have the authority of the oldest surveyors in this party for the state{'nent‘ ilhybﬂt?copnted fr.
tl_:e worst.grot.md thftt they bave as yet encountered. I wish I could say that, o?m s by f
hills, the.n' difliculties will diminish; but 1 fear it is rather the other \\'av—"\ll :louts'“h-m
are notoriously malarious. The attempt to establish police stations has nl'mos‘t en]to'se] iy
from this cause, and it is only under the pressure of duty that any European offici ;N !
with these districts will ever pass into them at all. 'The Buropeans of the '::tconnmd
continually and have continued to suffer since leaving the field. “There were no{)‘ma};] rsulﬂmd
among the natives while actually in the field, but it can havdly be doubted that some gftizlhs
le_ft the field ina condition that will effectually preclude the possibility of return, Al thﬂ-n
Lills swarm with game, of which bison and tigers are the most prominent sf)ecies Tcif
damage done by tigers is almost incaleulable. Dozens of villages have recently heen d;rerl;
on th_ellr account, and the superstitious dread they inspire is such that all tigers are rc':ard;l
as deities supposed to have superhuman powers of recognising those who speak lightly of then
aod of punishing informers. No combined attempt has as yet been made to meet this greal
evil, but as things stand it almost looks as if the tigers would eventually take possession of
some of the best localities altogether. I think there was not a single surveyor who was mt
more or less obstructed and annoyed by these brates. Mr. Adams lost otie coolie in relun-
ing from work, and had a visit paid to this camp by a tiger in the full light of noonday sha
most well-conducted tigers are supposed to be asleep. Yet the density of the jungle and the
nature of the ravines render anything less than a well organised beat n hopeless attempt af
dealing with them, and the villagers hercabout are too much panic-stricken to take any shar
in such beats. One well known old man-eater was pluckily attacked and beaten to death by
the villagers of Lamsingi, but I heard of no other such performance. This one was, [ thik,
once well known in that bit of country which Mr. May was compelled to leave unsurvegel
last year. -

Steamgry

The inhabitants of the triangulated part of the Bustar jungle may be broadly clased
under one head—Kois. The Koi is an aborigind
tribe of the Dravidian (or Gond) family, sim
what allied to the Telingas of the Godavery districts on the one hand, and to the Gond tribs
of the plateau about Jugdulpore (or Bustar) on the other. They imitate the Telingas in their
customs in the southern districts, but admit no relationship whatever with the Gonds, though
the relationship exists. Very little is known of the aboriginal tribes in the Bustar jungls.
As far as my own observations went, I was unable to identify any one man of any other tnbe
than that of the Kois, although the Gotta or Gottawar tribe and the Maria are stated t2b:
distinet tribes oceupying some of those districts through which the season’s triangulatin
extended. Even from such native officials as were deputed by the Bustar Raja to attend my
camp could I discover that there was any tribe other than the Kois, from which T infer ta
the Kois are by far the most numerous, as they certainly consider themselves the most impt
ant, tribe in the low districts west of the plateau. The language of all these tribes being serf
nearly identical, it would be difficult to distinguish them apart ; they all understand Tehgr
In the more southern districts included in the Beji, Kotapili and Chintulnar taluks, 1 olx:en'r;*
no stone monuments or anything to denote the burying places of the people; further "('FfE
in the Chintulnar taluk, immediately the Ghéts were ascended to the plateau, o0 "b""v
stands the Bailadila range, such evidences of burying places were common. Slabs of goes
eight or ten feet high were placed in upright rows always along the edge of the road astf{
as I could see, and sometimes at the foot of them would be a smaller slab honzon(if‘)
supported on four little round boulders. The burning places and burying grounds ere 2
by side, but the burning place was almost invariably overshadowed by the mobwa bret. IEJ
fact of the burning and burying grounds being close together would seem to 1dcnllf}l .
tribe hereabouts as the Marias. 1t is stated in the cthnological report of the ‘_I“l’bul;;r
Exhibition of 1866-67 to be the custom of the Marias to bury their women and C,l"Idr.W’ ,;
to burn their men, binding the corpse upright to the foot of the mohwa tree. Its ",‘I’Ol[luu'u
especially their custom to erect the monuments deseribed. Yet the villagers on llns.an\.,
answered to the name of Koi just as did the people below, and in more than ont Il?!m,;
distinctly refused to admit the name of Gond or Maria. The Kois are a small but W€

people, generally dark-colored but unot universally so, much eiven to ved and white it
ornaments round their necks, and wearing their hair knotted up behind in a manner S'J.f"g: .
of the chignon. As a rule, they are effeminate in voice and appearance, haviog it

Inhabitants.
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tances of very well developed beards. They appear to be
decidedly cheerful, but have very little idea of doing a hard
age and depart with it elsewhere, or burn it on very slight
ion. They oceupy themselves as little as possible in agriculture, and as much as
mv‘ocallloﬂ-t dine their herds of cattle as a pursuit mueh more congenial to their disposition.
sible efp the Godavery districts and throughout the Rampa and Galgonda hills are
The mbesr otwo castes, a high caste {called Reddi) and a low one; the latter will eat any sort
Tehnglas oeven carrion‘. M;attention was called to the fact that among the Telingas of the
o[ﬂﬂesﬂl;;: were scarcely any old men. Life seems peculiarly short to these people, and truly
hI:-'s ].ob is cast in a land as httle favorable to longevity as can well be conceived. This is not
lulrl he ease among the Kois and Marias. I'saw many an ancient specimen of humanity,
at'illenll well tended and cared for, on whom the feebleness of old age had fallen, carried out
:zl(] pm};;ped up against the door of the family, but with just vitality enough to smoke a
Lookah and blink feebly at the bright sunshine.

Of wandering tribes, the ubiquitous Banjari is, of course, to be found following his trade
tirough all these districts, and to the Bapjari the inhabitants may be thankful for the only
practicable roads they possess. Other wa.ndering tribes are hardly represented at all in the
jungle, though they may be found and studied to great advantage all along the banks of the

Godavery.

The Erukalavandlu is a small wandering tribe, of which members are found just on the
edge of the Bustar jungle in the neighbourhood of Dumagudiam. They form small encamp-
ments in the neighbourhood of a village and remain fixed for some time, employing themselves
in mat-making and fortune-telling. The peculiarity of this tribe lies in certain observances
at childbirth : the father takes the place of the mother in bed immediately before and alter
the child is born, and the usual medicines are given to him, instead of to his wife, During
the subsequent period of uncleanness he is treated as is the usual custom with Hindu wormen.
Probably no district in India offers such opportunities of becoming acquainted with varieties
of the aboriginal tribes of the Gond family as the Telugu speaking districts of the Godavery
vlallcy,lbut a few miles only from the actual banks of the river this mixture of tribes ceases
altogether,

- faces: but [ saw @ few ins
z:nt::?llly truthful, ho_nest, and are
Eny's work, and will dismantle 2 vill

Edlract from the Narrative Report of Cartaiy R. V. Rivoery, n. e., Deputy Superintendent
in charge No. 5 or Bhopal and Malwa Topographical Survey.

Country triangulated and described by H. Houst, Esq., Assistant Superintendent ;—

“The ground triangulated extended over an area of 1873 square miles of hilly country,
the greater portion covered with jungle and presenting considerable difficulties to reconnais-
sance. - Several stations of the Gwalior party, wiz., Bijna, Shampura, Malpura and Tanod,
were conveniently utilised and comnected by symmetrical figures with my own work. The
computed values of common sides agree most satisfactorily. The cantonment of Augur, oc-
:\up‘.vmg a central position in the area under triangulation, and the head-quarters of the Political
ﬁul]t for Western Malwa, I found most convenient, and duly record my thanks for the
val un“)l'lc:]nssnstance rendered me during my operations by Major Martin, the Officiating Agent.
d Sitalren Western. Malwa Agency includes portions of Gwalior, Holkar, Jhalra-Patan, Alot
e po au,_tal‘l independent sul)-dl'wsnop of Gwalior. The principal towns are Augur,
Shijapur ((])UMSIEIS_ of 2 Subah and Pehsildar ; Susner, a tehsil; Nalkhera a tehsil, and
rcsidcnceofr Nm,]_elmnpn.n-, nlso' tlw: res1deuce_ of_ a Subah, all in Gwalior; Gungrar, the
of the Cllob:Kﬁ,‘]l'ZI'm' a walled city, in a very dilapidated condition, situate on the right bank
and Bogbo isind river; and Dug, a Nizamat in Jhalra-Patan; Shajapur on the Agra

mbay road, coutains a dak bungalow, and post and telegraph offices.

“The country where cult i i i
] 1¢ countr, ivated is extremely rich and intersected b 11 tre:
water being iuvariubly found nes she oo ely rich and intersected by several large streams,
“Oni :
asanatul::]]? found to be the most profitable, is the prineipal product of cultivation, and,
of onsequence, the prices of grain of all kinds run high.”
‘e country plane-tabled, the greater portion lay in Bhopal territory, the northern sec-
tions being, as a rule, open and well cultivated,
those to the south hilly and covered with jungle.

The subjoined st
) atement sho : rabi . |
ot ied state “aséllawnsdt.}i comparative areas of the various States and the per

Country plane-tabled.

‘ Total aves. Cultivation. Percentage.

Bhopal T
Swalor 204211 8132 -39
Rajgurh 60'5 267 4
A\nming,“.h . 2649 124-3 ‘47
A"ﬂhlldangm-h o - e 2073 1305 ‘63
Touk 616 247 4n
. 82:0 26 .03
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Compared with that of last season, 46 per cent., the general
slight decrease, falling to 41 per cent., mainly due to the 1
Nerbudda valley included in the present year’s work.

proportion of eultivy

bion exhi
arge tract of hilly ¢ ot by

l".\h'y over th,

The total area plane-tabled, nmounting to 2,812 square miles, g
: ’ e
of 270 square miles to each of the ten assistants wh?) complete‘dg T sz of

S 1 a full season’ }
result may be considered satisfactory, and compares favorably with thesi':ls:&:nwc}rk' Thi
years. O previony

As in the published sheets of last year the Vyndhia range forms the m

Hille, feature, entering the season’s work about the paral.

lel of 23, and Tunnine in 2 south- :
tion, with a well defined scarp on the southern side as'far as the me?-idian m 4"westerly fire

%', immedigtely
to the North of Hoshangabad ; at this point the hills immediately overhang the \;:Rl‘:;d;;'[e}]]’
Nerbudda, the intervening country being very much broken up by small streqms mnnin:
South, and numerous spurs more or less detached from the main range. ¢

08t Ptominy

The general elevation is about 2,000 feet, and the height of the hills above the bed of
the Nerbudda about 1,100 feet.

Beyond Hoshangabad the range again recedes from the river ina westerly directioy

minor spurs running north to form the watersheds of the Betwa, Bes, or Hulgli, anf
Parbatti rivers.

~On the northern side the fall is comparatively slight, and the general level of the couslry
as far as Bhopal and Sehore is about 1,700 feet.

In the sheets to the north of Bhopal a low range of hills overhanging the cily of
Nursingurh forms the only prominent feature, but immediately above the parallel 23 45'(he
watershed assumes a more marked appearance, and on both banks of the *Parbatti® (he
ground is very much broken by irregular groups covered with jungle and rising some 300 o
400 feet above the surrounding country.

'The principal rivers met with are the “ Nerbudda” forming the boundary of Bhopal ad
British territory on the south, and the * Parbatii"
rising in the Vyndhia range on the north.

The general width of the Nerbudda is abuul
500 yards, increasing lllcre and .there. to 800 yanls.

The river falls about eight feet per mile; the banks, about thirty feet in height, aresley
and well defined, and the bed sandy and free from rocks.

Rivers.

Nerbudda River.

It is fordable for the three montls preceding the rains near the villages “ Bagwin,"
“ Namnagar” “ Garjalo,” “ Ninor” ¢ Pathaora,” and Tigaria,” all to th.e Tast of Hnshanga-
bad, and erossed during the same distance by mineteen ferrics, the principal of which are sl
““ Chichli,” “ Josipur” and ¢ Hoshangabad.”—Its principal tributavies on the south are lhe
“Tiwa” and  Hather,”” the former joining it about 5% miles north-eust of Hoshangabad, e
latter two miles south-east of the large village of Marddnpur.

The streams from the north all rige in the Vyndhia range, and llay’],ng sn.)'nlllldrmn:}g"e ﬂ'\if::
are comparatively insignificant. The largest of these are the Dhoblu n‘n_d "-‘:Lglt‘eé\‘vo e
only considerable rapid is the ¢ Bandraban” near tbe junction of the 'lmv_.'a ; bu
enst of Mardénpur there is a fall of about seven or eight feet.

The * Parbatti’’ rises in the Vyndbia range near the village of Magardn n“,d eknlt::
the season’s work near the village of Manakh I
about six miles nortii-west of Sehore. }‘Sl‘.@'lf"v:::
width is about 250 yards, and it ig fordable throughout the greater portuz]n oﬂf ct];::')nn
The banks are about twenty feet in height, and the river bed m,O‘stly U(')mP”,slc feaders et
in places very rocky. The fall is about two feet per mile. The P""‘Cf‘P", or imporia
“ Parna” ¢ Patpura” and “Tem” all on the right bank. Other streams o mlT Ol
are the “Sukar” o tributary of the ¢ Newunj)” one of the main feeders Olll:'ellet\\'ﬂ"'
Tbe * Bae,” “ Halali” and * Kaliasot,” nll eveniually finding their way into the

Purbatti River.

‘ 0t
« Bhopal, the capital and scat of !qmer;:l'
Citics of the State ol the same name, occupusn
1.—Bhopal. position in the season’s work.

i L, . omputs:
The following description extracted from Captain Ru]dcll? lntrodgctl?!}nftzrg‘::i P
tions of the large scale plan completed during the season 1872-73, may be o

. . ) strecls am
““The city of Bhopal is overcrowded, ab least that portion within the W-l{l;,:cﬁ]l']‘;m. Yo
“lanes of which are mostly narrow. There is no attempt at pavement (')r‘i écn in any uli
‘““one respect the city of Bhopal has an advantage which 1 have ne\lell ;"(l also in &%
“ Indian city, viz. af various places all round the inside of the city “’l": "the simple [0
‘““of the principal streets, excellent water is obtainable to the p\:)plllnt:loll y ¢ o may consiat?
‘“of turning o tap. At the soutbern side ol the lake the plufhug of an en;,'lllf the Jake 00!
‘“be heard. This engine is a steam force-pump which forces the water ol
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3 hove the surface of the lake; frorq ’cl_'lis'reservoir a larze pipe conveys
‘ I:hn fcct’:;tvﬂ" and the height of the £eServoir is just sufficiently high to ad.mnf.
: l{-ri,ed into the upper fort; the level of the water when the reservoir is
hicher than the level of the ground at the gateway of the upper fort.
(=4

 ppgervoIT {lb?“
ifhe water into b
wof the water being €
«full being about ten fect "ot g N e
. ivided by a narrow neck of land, partly natural, and partly artineal,

The t“")I]all;elsie::rreec‘ilr"rvllr(})m‘lic}:’ttion between the two lakes can he effected, yet for a great
“and .though h Liem- there is none, for I found a difference of level of sixteen feet between
" portioD of ¢ ef‘yi;he lakes in the month of January, when I made the observations for the
sthe sllr]{’atgcs zecessary for the large scale survey. The lower or smaller lake depends for its
“trianguia lMtlirel . on a masonry dam at its northern extremity; the ground at the northern
"e‘nste?clel 'e“dam)must be about thirty feet below the surface of the lake: should the masonry
'fs|fle° v"sthe water of the lake wonld collapse and clean a place which is at present an eyesore,
::Em Wn"lit to I;e a source of disease. Over this dam lies the thoroughfare between the
un!lld- -?:(% that portion of the suburbs kknown as Jehangirabad. In Jehangirabad all the troops
.,,cll,ey q‘unrtel‘ed, except the few which guard the fort, aud these latter form no part of the

tregular troops (if the name may be applied to them.)

The population is about 44,000, but this estimate is probably below the true figure and
mly includes the permanent inbabitants. A description of the fort of Bhop4l accompanied

he Narrative Report of last season.

Nursingurh, the capital of the independent district of the same name, is situate on the
° o Nursinzarh” left bank of the “ Parbatti”. Itis commanded on
Nursingorh. the western side by a detached group of densely

wooded hills rising some 300 feet above it. The population is about 9,000,

The city itself is partly walled, and in the centre there is a large tank with necessary sides
flled by o small stream from the adjacent hills. It is approached by roads from “ Beaora,”
«Devipura,” and Sajpur, and has five entrances. The distant view from the western side is

extremely elfective.
The following description of the fort is furnished by Mr. Hamer :—

“The fort of Nursingurh is built on a hill rising to a height of about 300 feet
“mmediately above the town on the east side. It is about 900 yards in length from North
“to sonth, and 500 yards from east to west at its southern extremity, decreasing to 340
“yards about the centre, and to fifteen yards only at its northern end. The highest part of
“the hill is about the centre, shelving down on all sides to the precipice which is continued
“all round the hill. There are only two roads leading up to it; the first on the western side
“of the hill leading from the town to the palace, a paved road about ten feet wide, but very
“steep; practicable for elephants; the second on the northern face of the hill which was
“mnder construction at the time of surveying, will be a much better road, having & gentle
“slape [rom the foot to the highest part of the hill. A low wall about four feet high and
“lwo feet thick is built on the precipice all round the hill. No guns were to be seen on the
“walls, though the Raja has nine or ten brass cannon kept in a shed contiguous to his palace.

Sehore, the residence of the Political Agent and head-quarters of the Bhop4l Battalion,
is about twenty miles distant from Bhopdl. Tt is
approached from the latter place by a metalled
m0ad, and another main line of communication enters the city from Indore on the southern
side. It is watered by the Siwan, a tributary of the Parbatti, but at this point a comparatively
;ﬂlmall.st.renm. The population is about 19,000. There is no fort or walled protection of any
]":,"'th“; and a large proportion of the buildings is of a temporary character. The triangu-
ation for the large scale plan of the city was completed during the past, and the detail work
will be completed during the coming season.

*“Schore.”

Metalled roads exist between Bhopél and Sehore, and for a comparatively short distance
between Sehore and Indore, but the majority of
only, and, as in oth _ the communications consist of fair cart tracks
"ﬂtil;n;l oh t ';‘ other parts of Central India, little attention is paid to repairs or the removal of
are avuihlslucfes. Numerous tracks.cr.oss the Vyndhia range on the south, but few of these
ctet of H'o)}? Or‘carts, and the majority of them are impassable to laden animals. To the
2 cont ts' angabad the only pass available for camels is opposite the village of Hura, being

nuation of the road crossing the Nerbudda at Garjalo, and eventually reaching Chand-
Pura through the valley of the Jamner.

Nerh‘t\:‘?{: .HOShd"‘.“ﬁﬂbad to lBhopél a good road available for wheeled traffic crosses the
o the o (}:Tl‘;"?e,‘lntely opposite the village of Josipur by a ferry, and passing up the valley
Kaliaker; ‘(d T]laﬂ a small stream, ascends the ghit by a made pass to Choka; thence through
and Bhojpur, where there is a ford across the ** Kaliasot” to Bhopal. N
IFtll.rthel' w.est there is an alternative route crossing the Vindhias at the Murum Ghit.
18 practicable for carts of all kinds, but no drinkable water is procurable.

T .
direct :li‘l;:l;);t ccl"b""t_ed pass is the  Delaw4ri,” four miles west of the Murum Ghat, in the
¢ommunication between Bhopfil and the large village of Mardénpur.

Ronds, Pasees, &c.

L



) At the foot of the ascent there is a sprin
in Bhopdl. The fort of Ginorgarh commanc
Kanpura. Tbis pass could be well defended,

g of good water, and the ghiit is o

0
Is tl)e road from the ascent to t}?eos-
and is accessible to traffic of every :

Another good pass is the K6t Ghét, four and a half miles further w
300 feet, and there is a spring at the foot of the hills, the water §

(he best

“:Ige [
descriptioy, ‘

est.  The aseent
but the water is barely driull;:Il;ltels o

Ertract from the Narrative Report of Carrain W. T BapGLey, in charge No.

6 Topograph;
Surcey, Khasia, Garo and Naga Hills. e

The country surveyed by the party was partly in the Mavipur and partly in the Mooy

Remarks on the country surveyed. Hll]s District i between. these to a certain distance
i ) o Tises a range, the Barrail, averaging [rom 8,00} {
10,000 feet in height, and giving off on both sides spurs and minor ranges which ruy i X
general N.-N.-E.—S8..8.-W. direction. This large range, the origin of the Giro Kh: .
and North Céchér Hills, runs from Assilu to south of Kohima on a N..E. line and th::
abraptly end in several precipitous peaks. The watershed, however, of the riyers fowing
into Assam and Manipur is continued from it in a S.-E. direction to the Kopamedza range
whence branch two lines of watershed, the Kopamedza having the general N.-N.-E. dircctin
of all the minor ranges forms the watershed between Assamese and Burmese waters, while 3
range running S.-E. to the bills overlooking Burmah is the watershed between the water
of Burmah and of the Manipur valley. Bounded West and South by these two watersheds an)
East by high N.-N.-E. ranges, of which Sérdmeti, 12,600 fect Ligh, is one of the lrighest, peaks
in the Léniere valley, the northern limit of which has yct to be surveyed. Between the spus
from the South of the Barrail and of the watershed to the Kopamedza rise the Dirik
which flows past Cdchar and its tributary streams. East of the Kopamedza range to (ke
Shiruifarar peak, the Iril which flows past Impb4l, the capital of Manipur, and the Tabalturd
drain to the South, the bills of which the Laniere and its branches drain the northern slops.
East of Shiruifarar the waters flowing South are in Burméh from their source. In the
Barrail on the north from the boundary of North Cachar to Kohima, are the source of the
Dhansiri River, and between Kohima and the Kopamedza rise the Siju and Zullo, whid,
joining to form the Doyong, fall into the Dhansiri above Golaghdt.

The northern spurs of the middle part of the Barrail end rather abruptly about filten
miles from the ridge, and between this line, on which the station of Samaguting, at a heightd
2,477 feet is situated, and the Rengma Hills and Golagh4t, iz a broad, pestiferous lorest-civerd
plain through which wind the Dhansiri und the latter part of the Doyong Rivers. This forst,
which has been inhabited populously in places, as at Dimépur, where there are remains of 3
fortification or palace of about ‘15 of a square mile (96 acres) in area, z_md many fine tanks,
is now occupied by a few wretched villages, two riding paths and some police-men, the populs
tion in comparison to square miles of area being less than one to one,  In'striking entristh
this is the populousness of the Naga Hills, especially to the East of Samagulng. From oue
point sixty villages, some of them of more than 600 houses, cot_ll(l be seen, and the population
roughly calculated amounts to more than ninety to the square mile, and the people seem o be
on the increase, notwithstanding their quarrels and blood feuds.

Having explained our plans to the leader of the expedition, and succeeded in indusing
him to aid the survey of the Doyong to the Ldniere explovation, which was all he at ﬁl;ltl‘con‘i
templated, on the Ist of January the camps of the Political Agents of the Niga Hi =(3)':H
of Manipur with Captuain Badgley and Lieutenant Woodthorpe marched from l\ohllr:m-t o
route lay northward along the spur, which running N.-N.-E. from Jépro pﬂlr a "
east end of the Barrail rauge, ends in the hill called *“ Woka” by the Lota Nigds who "l‘llfevf“mci
and “'Thebzothin” by the Angdmies. The Doyong flows on the eastern side of glns nd n:’t' )
cireling round its northern end cuts it off from the hills further north. On the 2nd “‘i’ l:Ic‘l lh]:
a new mark at Nidzokru H. 8., and on the 3rd camped at Themokadima. We ha tnl
Angémies, bad passed through two half Sema villages, and were now 1o the Rengma countrf.

Our next day’s march was to have been to the next Rengma village, Te""el’]”mifnﬁtb::
the morning various rumours came in; at first our men sent on in front had be:ﬁnv lm(isaﬂ
finally that the Tesephimus would not either let us into or pass their villuge, ti)e“'“ o
being bombastically worded to the cffect that as neither man nor tiger had ever jeto. i
to pass, neither should we. But little was thought of this, however, and we stmtetl ol
induce them to receive us, taking sixty men as a precautionary measure, and as wﬂi: D
them might induce them to admit us more readily and cheerfully. More than ntn]ikedaﬂi
the village we found the path and jungle thickly set with those little hamboo l:mf:i
called  panjics,” the Native Officer of Police getting one through the leg, f”"l by ft |cr o
had reached the village, though we crawled along most slowly and cautiously, fou
been lamed by them.

Lime

. daes, The
Tesephima is finely situated for defence on a height at the junction of three ridges.

oy - .. . . : - ocky 0t
hill is precipitous on oue side, steep on all, and approached on our side by a narrowr Y
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ascent to the village with the precipice on our right. At the neck they
I and stone, where, with guus or even arrows, they might have
lhave cared for, but they did not attempt to defend it, perhaps
h on too boldly and fall into their trap of a flank attack,
by which they might hope to have us at a disadvantage among the panjies,” —which, and
rpuled )ﬂlin front of it were studded with. They retired steadily with a chorus of two deep
Ih:“%ri?]l;n notes which had quite a grand organ-like thrill very different from the cackling
Sl - ery of the Angdmies.
Jnanll-llkc war cry 5
ery exciting while it was going on, however much we might
piy the unfortunate people after 1t was over, and there 1s this to say that they brought it
Airely ou themselves, rejecting every overture for peace or conference, and leaving us
:0 choice but to attack them. Halting at the breast-work for a minute, interpreters were
put forward to try to induce them to come to terms, but th.ey were 'zmswercd with the war-
uy alone, and we advanced up the slope crowned by the village which was protected by zig-
ng approaches, stone-walls, bedges and elumps of hamboo. They probably had not expected
s to be so quick, for we were in their lines before the flanking party showed, which thus
became 3 rear attack ; and mow, if they had only stood, or if both had rushed in, they might
have done something and we something worth writing about ; but our guns frightened them.
They gave way at once, without, 1 was going to say, throwing a single spear, for, though
[amtold spears and stones flew about promiscuously, 1 saw none myself, and we never
sopped till we were in the village. Here perhaps a little rccovered from their fright, they
made several attempts to advance, but always to be driven off with loss, and at last gave it up,
w that at about 8 in the afternoon finding nothing to do, we returned to camp. Before
we left, Licutenant Woodthorpe, who had been out surveying, joined us sorry to have missed
the affair, bringing with him fortunately his cold breakfast, which we wereglad to help him to
dispose of, the excitement having had a good effect on our appetites. Dr. Brown had
meanwhile kept the camp at Themokadima ; no attack was made on it, the two villages being
at war, though both Rengma. Many of the Themokadimans, indeed, went with us (perhaps
to take advantage of either event) and looted and set fire to Uesephima, burning down a third
of the plice. Twenty-two of the poor wretches were killed, and two or thiee died after-

wards; our loss was four men lamed by panjies.

ose the steep
ast-work of eart
than we would

sastalagem to induce us to rus

Jdove which T
jad made a bre
siven us More

What happened was v

Halting on the 5th to give them time to come to terms, we marched again against them
on the 6th.  They now occupied a hill two miles from their village. We held a parley with
them ; women with bared hreasts and the green bough of trnce acting as heralds on both sides.
They declared they would resist, but whether it was a mere demonstration, o that they lost
beart at the sight of the red coats of Dr. Brown’s escort, of whom he brought ten with us on
this ocoasion, or from whatever cause, we reached the village without meeting any opposition,
excepting from panjies” by which again two men were wounded. Near the village we were met
by messengers of peace, which, after the payment of a fine, was concluded in the village and
we marched back again,

The next day we encamped at Tesephima, on the 8th at the Lota village of Phurma, and
on the .llth at Wok_a, halting on the 10th at Nongsee Close to Woka ; to the east rises the
Woka hill, 6,50Q feet in height and about 1,500 above the village. Here we cleared the hill top
an put up 2 signal for a station, but without being able to make use of it, for the rain came
t);):vu_,“or clouds hid the view, till we at last gave it up, and on the 14th marched west towards
”L villages, also Lotas, on the opposite side of the Doyong. They were a sullen lot at Wola,

he most vile of all the Ndgas we saw; they would ncither fight nor act peaceably, nor sell
us food, tllnon!gh thq money would have been a benefit to them, as they knew its value and
could use it in trading with the plains,

turnsc?vmsptmtg ;)}1 the 14th on the Doyong, 15th at Mordkcho, 16th on the Doyong where it
o me l(; L:mi the lul'l‘s, and 17th at Pharma, we completed a cireuit to the west which
of tli llOll.llse ﬂ;‘ T’t l‘l'Ou.gh Tesephima to .Themokadlmn on the.lﬁt.h.. In thlsl short. time most
ceming] stzsnl'a' ouscﬂ)luma had been rebuilt, and we found the inhabitants quite friendly and
B"OWllg\V)i'th h\_lll., what had happened to them quite as a matter of course. On the 19th Dr.
oo ot tinzs e_sco;:t, &c., and the sick men marched fqr Kohima. Somq difficulty had been
he Do ‘ou“r‘h;g' | beelllllg so large a camp ; suy question as to the direction of the outfall of
" proyposﬁd tvmg kceu settléd, there was no occasion for him to accompany us on the round
g to Kuhh:ama e westward across the Doyong, up its eastern side and across westward

Ki[co\;;n‘d‘lici?thuwe marched through Tesephima_again to Kotsobagwema, on the 21st to
Sﬁminui nu(i Rsi' ‘e] D")’O"g to Goshitomi, and 23rd to Kdken-agdmi. At Kite, which, with
ath bt s )“(,)ll fcose to 1it, are Sema-Néga, villagers turned out to oppose us panjying the
lhat'thc i mitr]_\;, of lilengmns, who had followed us from 'l'hemokadlm.a, hoplng for a quarrel
back a“{l ﬂ]g S Pick up some plunder, as they had done at Tesephima, having been driy_eu
and t:r\-'.\tgd e w)e\;nas having heen assured that we were frieuds, they pulled out the panjies
bad impression ; - Here we were again in danger, not of a quarre],' ludeed., but of leaving a
thoy weve Jin rom some of the interpreters and [ollowers doing a little private pillage, but
. scovered, the plunder returned, and themselves made examples of.
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The Doyong where we crossed it, east of these villaces. ;
w!mther. navigable from below I eannot sy, Where we sz::vbfz ,01:1; a“":l)oenou'gl, for eanags, |y
‘Woka ridge there was ample depth for boats of some size, but we heardpg])f“t“e west side of the
of rocks or some such barrier which prevented boats of any burthen fra there T4 i
this was, I am sorry to say we did not ascertain. The Nigas do not usemtl: gong fr; She
tr:!.fﬁc wh_erg, the rivers are too deep to be forded in the rains they 1 oats. O lns
bridges, similar to those built by other hill-people in India. » IEY have cane SUspengigy

Above Kéken-agdmi, on the Kopamedza range, we propos i .
on the 24th the morning was fine, bl{)t when we rcéa:*.hed I;llephiﬁditt(i\:&l ll];i au:l:ve}; Station, gyg
rain, and we bad barely time to sketch a few points when everythincrgwas?fcd(olm over for
It was particularly disappointing, as all we should have seen was new to Bus amli ten " m
had been so very bad, part of it through a newly felled forest where we had to i -ll:e "y
and play the tight-rope dancer over the fallen trees. Kfken-agémi was too smc|l]m 0l iy
supplied with rice, and bad weather promising, we had to move on, and on the 25at] to kegp o
to Nokami, and 26th to Imphema, having rain on both days. ! V¢ Marche

The next morning Lieutenant Woodthorpe and myself made an excursi
on the Kopamedza ridge, where we had a good view and added a good deal to our wory H
way up we passed through Ketséma where they treated us very civilly. 8o they 4ig o
return, presenting each of us with a spear and rice beer, and offering to ‘put us up )ir we ol
but stay, but after we had left the village and were passing below it, two spears were u\rould
from the jungle, from one of which a policeman had & very narrow escape ; it shaved ﬂ‘;rot;n
back of his neck. While enquiring about this and picking up the spears, some Nnvngl})}kl e
ign to another village, who had come with us, told me that they had seen the men who ﬂ‘:;g“
them running away, and that they recognised them as belonging to another third villys
which was found afterwards to be untrue, for the men were truly Ketséma men, as that vmate
acknowledged next day, begging forgiveness and offering to turn the men out. Thes gey
were Angémies, all the other villages we had seen on this bank of the Doyong having ben
Sema, except Terocheswemi, which was half Angémi.

o1 to Terochessery;

On the 28th, passing through Ungoma, the last of the Sema village in this direction, %
encamped below Khesoma, and on the 29th, passing through Chéjabamé on the Kopaneda
range, camped at Rongazuma. 1 bave called this range the Kopamedza, having no othe
name for it; it is the continuation of that range northward, and is the watershed belween the
Doyong and Laniere rivers. We halted at Rongazuma to the 5th February, clearing fhe
hill Nummu, where we built a station. It fortunately cleared on the 5th, (having been rainiog
the whole week previous), and though at one time it looked threatening and we had a spriokl
of snow, we finished our worlk, both sketching and triangulation, satisfactorily. The nest dar
we encamped on the Siju below Sakébama, and on the 7th I went towards the trigonometrial
station of Japoo, Lieutenant Woodthorpe having gone on the 6th towards Nidzokru,

The weather in Japoo was severe for my followers. Our camp was in the snow, which w
found deeper and deeper the higher we went. We encamped at _the last water and on lhe
morning we tried the ascent and struggled on for three hours over a distance of about 2 mile
often waist deep in the soft snow, and when within two hundred yards of the symmit fcuod
our way barred by an ice-covered precipice which was quite impracticable to Iaden mn
Though in thin clothes and wet through, I felt that delicious tingling warmth that exercist i
winter weather at home gives one, but my unfortunate carriers thought they were done
and talked of dying. As nothing could have been seen, clouds coming on, we gave ®
and slipping and tumbling hurried back to eamp as quickly as we could, and reached it in lee
than a third of the time it bad taken to go up. On the 10th I marched into Kobima, af
on the 15th we started on our Laniere exploration.

Camping on the 15th on the Siju, on the 16th at Chéduma, and on the 17th at TAkubine
we marched on the 18th to Razami, crossing the ridge and taking the Kopamedzn gtation #1
route. 1t was a very heavy march, the snow, which I judge from the circumstance to Ivel\m-_
usual on that range, having heaped the ground with boughs and creepers broken from the e
and beaten the bushes down so as quite to close tlie path in places and ob]ngm'g: us to et -
way through with knives and spear heads. On the 19th we mslarched to lhetchglumh o
21st Kezabmi, (halting at each place a day), on the 23rd to Losemi, 94th Lozaphehore.
25th Jessami, all Angdmi Néga villages.

On starting on our next march we found the path thickly panjied almost to ”““‘ ”“:‘fw'
those who did it must have come within spear throwing distance of our scnimes; ‘f ?."mlufl
known to be men from Primi, a village two marches to the north-east, by some seeds othﬂ b
scattered in the way, with whioh grain they make their liquor 1n distinetion fromd w:nl;piﬂ
Nagas, who use rice. We encamped at Melomi, all the men of which place were (r¥ Therd
their high street to receive us, and not one of them with agtitch on b.elow their waist. o
not, I should say, always go about quite so freely, on ordinary occasions probably Wan‘Lm,;
clothes draped round them as do the Lushais, Tankhul Négas and others who wear I hieh &
cloth, but on this occasion their sheets were tied across their chests in the_ fashion nywT o
Nigae tie them when expecting fighting. The sight was very extraordinary .(‘e":m“_',; e
vory much inelined one to cachination. On the 27th we marehed on to Primi. 1t e 1
fr.m this village who had abstructed our advance from Jessami. From the spur oppost *
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agsembled to oppose us, but after some parley they broke up and we en-
These men wear a small apron, and, like the Semas and Lotas, tattoo f,helr
) we encamped at Thetchunésa, and on the 1st March at Thetchumi.

ilage we 3% them
unmolested.

On the 286!
d ourselves beyond interpretation. At the last village we had managed in 2
imi to Melomi, to Angfimi, to Assamese, to English, and vice versd,
o inderstand and express a little, but here signs were our only, fortunately we did not want
puch, and such signs as pointing to one’s mouth and stomach are not easily misunderstood.
Fortu'nately also we had no need to go further, as what we had especially come to see was
Jfore us.  The map shows what we discovered—that the Laniere instead of flowing through
the large valley to the north, as we thought, was met by a stream from that valley, and that
tolh turning ab right-angles escaped through thg high ranges to the east, about fifteen miles
«uth of the Sarameti peak. The heizht of the rivers near their junction we made out by
Laometer to be about 2,000 feet above sea-level, The conjoined rivers agree perfectly with a
branch of the Kyendwen of the old maps.

From this point we began our return journey, not because there was nothing more to be
done, or that we would not have gone on if we could, but we had no interpreter, and the people
bad no ice to give us; they lived themselves on (jobe tears—coiz lackryma) ; so having accom-
pished oneof the principal objects of the survey, we turned back. Dr. Brown, with his escort,
ud the Munipuris, left on the 2nd to march direct to Manipur. On the 3rd we started and
wmping again at Primi and Melomi, on the 5th and 6th we stayed at Kotisimi, 7th at Sowhemi,
8th at Kitcophemi, and 9th at Chipokitdmi, all Aogémi villages, except Sowhemi, which was
of naked Nagas and was built in the valley on the river bank, not on the hills asis the general
astom. We were now returning by a more direct route than that we had come by, but had
tumed northward at Kitsophimi into a valley drained by a tributary of the Léniere, the Tizi,
ot the head of which we heard that there lived a tribe of Nigas in ten villages, all contrary to
the democratic usage of the other N4gas, owning allegiance to one Chief. There were two
pathe, it was said, to these villages, but that on the west bank particularly bad ; it must have
been bad indeed, if it was worse than that we found on the other side ; however, we at last
reached the first of these villages called, as we afterwards learned from the name of its head
man, Cherhi or Cherhena, and by the Angdmies, Mezamibiséma. It is the only one of the
len villages on the east bank. What followed I cannot account for, except on the supposition
:ll:“: ?;Pt’c“?lg us to go by the west bank they had collected in force at the first village on
t.hﬁu snl e, and that the jungle had hidden our movements, for, on coming up to the village,
thickgl 'lS;Jlme asked us to come up, others gave war cries. We reached the glacis, which was
W a‘;ﬂ p;l]njles, and saw some two dozen men moving about inside, some seeming to wish
o eg urp?; tf;lelr:rs yelling, two unlucky spears, a stick and a feeble arrow flew over and then we

anped
breasts.

Here we foun
sy by translation from Pr

dhot ‘:E‘:Ofoim:hone—pne of the headman’s sons—dead when we got inside, a fine young fellow

of our 1‘:5 h ekbrmn; what other casualties there were, if any, I do not know, but fourteen

thein s)?ocgy ‘: uck themselves with panjies, including Captain Butler and Licutenant Ridgeway ;

them, The Oe;e sosked with wading, and the sharp bamboo slips went through and through

100 prom nly person otherwise wounded was my jemader of khalassies, who made himself
prominent and got a sharp crack on the shin (rom the stick.

. 01'083 otfheargﬂk which opposite to us divided the two streams which form the Tizi, we saw
the village, and pur - ond Prepared ourselves for an attack by oceupying the upper end of
ourselves with pulling down the middle part, across which we threw a stockade. We supplied
waa kept, for tw;w% f}rlom their granaries which our coolies husked and sifted. A careful watch
and myself crossezlng '{; h'On the third day peace was concluded, and Lientenant Woodthorpe
2 fne i man o {0 Rehipumi, where we saw the blind Chief Rehipn who rulea the clan,—
of not raising bi ’ m;l-zt bave had great strength when young. He bad a curious manner
ane gpeal 50 Is eyel:l 8 and often of not turning his head when speaking to or hearing any
throngl a,,‘,re. ¢ould not form an idea of how he lost his sight, probably by accident, not

On th .
slate (fve :flt?ltehf:)ve :‘etumed to Chipo-Kitfmi, having decided that in our somewhat disabled
Nion of thege nnl.{ur een lamed had to be carried), it would be as well to leave further explor-

i nown valleys aud tribes till next year. On the 15th we marched to

Juma, whe
alesson, | ¢ Ve halted one’day, and after starting on the 18th had to return to give them

he w v
olher vi]{ng:;e(iv:r(yi strong village and used to lording it, having, I thiok I heard, sixteen
"eturned and eey pi I(li E[?t on them. They would not give us coolies for our sick, and when we

pied the village, both spears and shield were out, but it passed off and they

were more obliei
teached gy Lhe’ 12'?2:52 oext day. From this we made four marches to S4maguting, which we

 Leaving 8 .
me of y(.:ﬁ.) ﬂ:ﬂﬁgf;@mg on the 26th and passing through the Terai {which is passable at this
Pa!Nmol'mr el rZa 3| "]mlpu!-, MO]’“_“gdijua and Bokulia GhAt, I entered the hills again at
Kowmng hy slcnmm—(fle( Swh-‘u(}“,g vid Jawai on the 7th of April. Lieutenant ‘Woodthorpe,
9odthorpe play trgm Nigriting to Gowhatty, arrived at Shillong on the 12th. Licutenant
¢-lubled on the } inch scale about 1,150 square miles; Coptain Badgley on
M
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the } inch scale about 2,250 square miles. They observed

lation amounting to 800 square miles. It was an eas ab three stations,

y country to survey, and hgg e fing,

reasons and the requirements of the larme scale surve li not Polilibml
short marches, more could have been done gu the small scalg. obliged “us to balt ang make

The Naga Hills survey expedition this i i

. Year was a most int g

particular beauty of the country which, except in a few places, gl;\?:e:tg:[;em\:

unbroken by peals and unenlivened by a single waterfall : nor from the cli

rain for a third of the time—but from the people, who, though they migchltmagte:wﬁ h]ad
Ta ¥ be

classed as vile, viler, vilest, were so new to us and 1l 1
le, v ] so varied, one section fy
one could not fail to be interested, ’ from another,

e~tot fop
lew of long tilgy

I will say nothing about the dvess, &e., of the tribes, but add m .
pal‘bicl}lar reference to one section of the tribes we visiteh. There ise;:l}b'o’:efe‘:i \Zo]r]ds il
on whlch_l would remark before doing so, which is, that I did not notice thI;f,na' overe,
Né.gas, either at Tesephima or Cherhe, the two places where they opposed us wol:-y :l' te
paint,” some wore feathers, and some wooden tails ornamented with red and blacl; haie Lm
saw nothing approaching the custom of the American Indians, nor even so much c;i Ul.'l
used by Hindoos. The only occasion on which we saw anything at all of the sorborM
Lukdimi. I think it was where the villagers had apparently been celebratin oy
be called a “joom” burning festival (before the rains they burn the forest previously (efled
on land to be Lrought under cultivation ; such fields are * jooms™), and some of th};mehd
their faces blackened with charcoal, and all were more than ordinarily dirty. !

g what migh

The frontier tribes I have seen appear divisible into three lots—Lushais, Kulies Mani.
puris and Khésias,—Mikirs, Angimies, Tankuls, Semas and Rengmas,—Lotals :m;l naked
Nagas. The first are light.skinned, short, with well-shaped broad heads, prominent forehess
moderately thick 1lips, and moderately flat noses, wear all their hair (except the hindosize
Manipuris), use (now discarding their spears for guns) a short chopping knife anda shot
thrusting spear or sword, and a small shield, cultivate by jooming. The second are light.
skinned, tall, and the most handsome of the three, have well-shaped heads, often acquli’Iim
noses and thin lips, shave the head more or less, use no other weapons than the long spear ani
large shield, cultivate by terracing or jooming. The third are dark-skinned, short, bave cori
cally shaped heads, flat noses, thick lips, shave the head except a patch at the top, usethe
thrusting spear, an axe or heavy chopper, bows and arvows. The Lotals use the saue shaped
shield as the second, but smaller, the others perhaps none (this is conjecture: we saw none
among the naked Nagas.) The lirst and second are the stronger races ; where the blood nixd
in them with the Tartar comes from, I cannot say, and will only venture to hintat Maly,
They appear to be ousting the others for the special benefit of the country as regards the Ar-
gamies on account of their civilised method of cyltivation. As regards the third, the reen.
Dlance to the Tartar races is much less marked ; the people whom they most reminded medf
(especially the naled Nagas, who are perhaps the least mixed in breed) are the Kols of Cenled
India. 'Their dark skin, heads shaven except the tuft, the conical shape, their noses nnc[h;s,
the use of the aze and bow, their carelessness about clothing, all agree, andin mosagh
instance did 1 see anything like the light skin, long face, acquiline nose, thiu lips and poinel
chin which is found among the Letter conditioned individuals of the Tartar tribes of Lbe
fronticr.

Of the marriage ceremonies, modes of disposing of the dead and new born, and {hee
many customs whose differences help the classification of races, I am grieved to sy, that
trusting that it would be done by others who had less to do than I, I have not learnt so mih
as to warrant my writing of them, even had not continued indisposition in this damp climale
unfitted me for making an amusing veport, and I beg you will excuse me it I finish of bee
with a few general remarks. As regards what every one could see of the general cnnd}llﬂ;l
of the Nagas, they were well housed, clothed according to their wants, well fed and scomm%hy
content, healthy, free from small-pox and skin diseases, deformities (except goitre among it
Rengmas and Semas) and dwarfs.

Trom the facts that the hilly country stretches so far south from the Néga bills, “"lg li"‘
the novth is open to winds crossing the broad, damp valley of the Bramaputrs, 15!“’“ “z
that the summer rains are less and the winter rains more than in other parts of AS’“""" A
‘had much rain during the season, and the weather was at times disagrecably raw and @
perhaps exceptionally so. The recorded temperature was as follows :—

—_—

H s : i I st minio®
Mean maximum. | Mean minimum. |Highest maximum.jLowest

—

January 66° 44° 79° ¥
February ... - 67° 1° 84° v
° s
March 81° 49° 88
— . ; , height
The minimum was ohserved daily, the maximum whenever opportunity offered. T!l:” loﬁm
of places of observation were between 3,000 and 6,000 feet, their differences sec .;l o

little effect on the temperature.  On Jépvo, at about 9,500 feet, the minimum 38 %)
mum 40 on the Sth and 9¢h February.
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and shale, which tarns to a good slate in the hills to the eastward,
++ used for roofing. The summits of.the ranges bounding the_Laniere valley to the
where |Is }l ncy, granite, one, an immense thimble-shaped rock so peculiar as to have a name,
e?st.nrl“, n‘;eﬂ,rﬁnonﬂ the Nagas on the Doyong, and some other points having very much
ot M-o’neca of pcnk; of that stone. There is not much game in the country, I fancy ; the
e a]Plt)'emlais too thick, and pot hunting too prevalent. On one of the few occasions on which
"|::]l|ma\vc the beaten track, I saw a couple of deer and fell into two artfully covered pit-falls,
i If fortunately from going to the bottom, but hanging helplessly dangling up to
| dragged out each time. One can never have a good opinion of a people
ohuse only idea of sport is in the use of such villainous contrivances, and who are so lurking
ad lreacherous  that any one of them would feel unsafe a mile from his village and would
‘znji the road behiind him on his retorn. On Japvo I saw some large apes tailless, of the size
aud appearance of apes from the Cape ; they escaped by running, not by climbing the trees.

The rocks are sandstone

wring myselt’ for
my shoulders unti

Fuiract from the Narrative Report of CArTAIN GEORGE STnAHAN, R, B., Deputy Superintendent
in charge No. 7, or Rajputana Topographical Survey.

The country through which my triangulation passed is uninteresting in the extreme; it
) consists for the most part of a plain diversified
Tajpootana. here and there with groups of sand-hills, some of
fhem rising 80 or 100 fect above the general level. Rocky hills are so few and far between
« to afford but little convenience for observing stations. Considerable difficulty was experi-
eoced in obtaining supplies, especially grass, and the water is Lrackish and only found at
greal depths. T measured one well over 400 feet deep. In many places several villages have
{0 depend for their water supply on one well common to them all. Bajra appears to be the only
aop grown. I was surprised. to find that a system of telegraphy by the use of looking-
ghisses flashed in the sun was in use across this desert country from Ajmere to Bikaner. It
isused by the opium merchants at the latter place. The system only supplies means for
(clegraphing whether the opium is selling at cheap, moderate, or high rates in Calcutta. Three
places about 150 or 200 yards apart are selected at each telegraph station, and the person
receiving the flash at the next station knows by observing at which of these three points the
sender flashes, whether the rate is low, moderate, or high. The information is, of course, con-
veyed as far as Ajmere by electric telegraph. I saw the system in operation, but it did not
appear to be very successlul in consequence of the carclessness of the signallers whose duty
16 was to watch for the flash from the preceding station,

The general level of these plains appears to be about 900 feet above the sea. There is
To appearance of rivers or watercourses of any kind, the small annual rainfall being almost
nnmcdlmtely absorbed by the sand, which appears to be of immense depth. The sand hills do
mot shilt their position to any great extent according to the statement of the inhabitants, and
Thope that some of the principal stations which I had to build there at considerable expense
may prove tolerably permanent, Marching over such a country is very fatiguing from the depth
?f the sand, and from its being extensively undermined by rats through the roof of whose
rrows nearly every foot-step breaks.  There are but few wild animals in this district,
(rlawll)le deer, a very few nilgai and hyenas being all that Isaw. The plane-tabling will no
oubt make very rapid progress over such ground as this.

Deseription of the Ranpur Temple by Mn. W. McNair.

250_6,}_(;(;'?‘}' temple s situated amongst a mass of hills of the Aravalli Range, in latitude
which it in :ngltude 78°.80"-49" midway between the villages of Sadri _and Bhanpur, with
the temple iommcted by a road running parallel to a water-course for a mile and a half beyond
and foll(lyws o a westerly dlrectlon.as far as Malgarh, thence the road turns abruptly south
A deserint; 4 ravine wlnch. takes its rise from the top of the hills 2,000 feet above Malgarh.
Phion of this pass is given by Captain Strahan in his Report on the Bhanpur Pass.

d“rh]{l"‘ic‘eﬁ&le derives its name from the ancient city of Ranpur, or Ranakpur, which existed

are still visibl c."tzll_ century, and is said to have contained a hundred thousand houses. Ruins

stonds e ¢ 1 different” directions round the temple even as far as Malgarh hill, on which
run of a fort supposed to have formed the western defence of the town.

A DTliiBEf":ll;lg was built by Dhunna  Set” in the Hindoo year 1,496, corresponding to

This hero ;vasml]g tho reign of Roma, son of Koja, who was descended from the famous Bapa.

Kassim, the lirstcll\‘risiu by t‘-‘? Chiefs of Rajputana to lead their forces against Mahomed

the inlln,bit:mts b ahomedan invader of India. Kassim hadin 714 copqnered.Sind, compelling

met by Bapn 5 Odembmce the Moslem faith. After this be marched into Rajputana, but was

from Bim the nd completely routed. Bapa on his return founded the Udepur monarchy, and
€ Present Ranas claim their descent.

T e
It s Olzlcclt:sT(}]lﬁ buildings cover a rectangular picce of ground measuring 260 feet by 241 feet.
inlerval gy Iy }n outer wall having 86 cells, each of which contains an idol built against its
the centre olf th“ front of the cells and cxtending into the inmer courb is a verandah. In
¢ 1muer court and parallel with the outer wall is a colonnade supporting a roof
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and having at its four corners minarets, each of which contains an idol. This eolonyag

open verandah, surrounds an open space in the middle of the entire enclosure, jn “Mz,lor
of which is built the principal shrine. The pillars, 420 in number, which form the colmm;]dN
are richly sculptured with figures of Hindoo divinities. The principal idol, a drawyy u[
which is* given, is colossal, represented in a sitting posture, and is cm‘ved'fromablocgkof
granite. Each of the 86 smaller idols is a model of it, ‘

The temple is of sandstone, which must have been brought {rom the
13 miles away. It stands on a raised foundation about 12 feet
from the entrance porch is very magnificent and imposing. The long aisles and sculptured
minarets lend an air of grandeur, which is heightened

! by the massive nature of the struclure
and render probable the native statement that its constructien cost 75 lakhs of rapees,

7 quarries of Nat,
high. The view of the ity

It is devoted to the Jain or Jaina system of worship,
and Buddhism. Springing from the latter sect, it partakes more largely of its rites, They
acknowledge the whole of the Hindoo gods, but consider their own saints or Jirthan Karss
as superior to all, and to these they pay all worship and obedience. The Jirthan Karas are thig
hermits who by their ascetic practices have gained the heaven of both Jain and Buddbist,
that is “ Nirvana” or annihilation, a state of profound abstraction in which they are freed fron
all cares, sufferings, joys or sorrows. They pay great attention to the Vedas, the sacred Hinko
books, but, unlike the Brahmins, do not consider them sacred. They carry their regard for animil
life to an absurd pitch, beyond even Buddhists. Their priests, or Jatis, dare not drink waler
at night lest they should swallow insects, and even in day light strain it through cloth befie
drinking ; they carry a brush and before sitting, sweep the spot for fear of crushing avy liing
thing. Their sacred language is Pali, closely allied to Sanskrit ; they bave a numerous liten.
ture and were the real refiners of the Tamil language.

This system originated about 600 A. D. and declined A. D. 1200. Jains still abound
Guzerat and Kanara; they are an opulent class, generally bankers. The Jain tomples are
generally very large and handsome, often flat roofed, with courts and colonnades bul
sometimes, like Hindoo temples, circular and surrounded by statues of Jirthaskms,
Besides images they have marble altars, figures of saints in relief, and foot prints of holy men.
The noblest specimens of Jain temples are the white marble remains on Mount Aboo; thereate
Jain caves al Ellora, Nassik and elsewhere. Near Chingraipatam in Mysore is an immest
statue of a Jirthan Kara cut out of a rock and nearly sizty feet high. Their Jirthan Rars
number 24 and are said to have lived fabulous ages; but the last and most celebrated wo
lived the age of an ordinary man was Parasnath, whose abode is on a thill of the s::ime natlie
in Bengal. = The Jains, also called Sheawaks, are scattered about the Wesb Coast an hnurtnh r
probably 5,000,000. They were much persecuted in Madura in the extreme South, thus ther
leaders impaled and their race nearly rooted out about the eleventh century.

which is midway between Brahminisy

is sti i i ilori Guzerat, Bon-
. The temple is still considered of some importance. Pilgrims assemble from A
bay, Bliopal, and the North-West Provinces during the months of March and September, whena

fair is held which lasts only for a day, owing to the bad reputation the pass has for e
and dacoities.

1 was encamped within a few yards of the temple when the fair was held in March ast,

. . . s illage on the
For some days previous, travellers had come into Sadri, which is the nearest vi e

Marwar side, an(lyhall:;ed till the day of the fair. The Bheels on the con1:.rarybWl\\ge;];‘s"eﬂll| e

or nothing to lose and are in fact the ones that commit, in company with t ehich ol

depredations in these passes, bring loads of bamboos the evening previous ¥

bought by the people of Marwar the following day.

. . : H WAy

From an early hour on this day till sunset the pass, which is al:]o&lt;l:":rmﬂzstai;’
strictly guarded by sepoys and sowars, sent by the Rajahs of Udepur B:in 0 tvlv)ice,in the e,
runs through both States; on ordinary occasions the pass is considere c;]peflde ¢ the road It
Sunday and Thursday, when all travellers are escorted through. O each sl adly by kg
about 300 yards from the temple-steps temporary shops are set ‘lllp n over. The it
into the ground a couple of bamboos six or eight feet apart with a sheet t [r\(',wnsuch "o sted A1
displayed consist principally of ornaments of the roughest workmans. Igl;ese Jatter are i
earrings, moserings and bangles, also glass beads and looking gl:lsds.ES: the. exorbitant et
sought after. Some wooden toys are also shown, and, _nOf,-WthStan ng °t the clible
asked, are readily bought by the Bheel women and Banias® wives. A[.,nozlfe carb load, beig!
dried pumpkin commands a large sale, and is taken into Marwar by
vegetable much sought after.

. ith the diflr
The pilgrims do their poojah first and spend the rest of the day bartering W1 in ot

: ing, 010
ent shop-keepers. In the alternoon I went into the temple and was sul].prnse(hﬂ;:z sig\cr *
of the principal shrine, the pile of pice heaped up, amongst which g lbt?r‘;‘t thousand I
From enquiries made I was given to understand tl.m.t.yearly _from six to elgthe " ans of M
are collected ; half this sum is yearly spent in repairs and in SUPPP"t"“fln’ 4 in the hands &
temple who live in the serai that ndjoins the temple, the romainder is lo geed ten thouss
the daroga of Sadri. The number of pilgrims on this occasion excel;? central shrité
The following is o translation of the inscription engraved on the wall of the
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fa the year 1496 of the Samvat era, amongst the Meywar Rajahs ave (1st) Bapa, (2nd
Gl &qjall,¥3l‘d) Bhogsel, (4th) Kalbhoj, (5th) Bhartari Bhut, (6th) Mail, (Tth) Sigg,, ((Sthg
Kicomar Raja, who bestowed _muqh alms, (9th) Mandlat, (10) Narban, (11th) Sakti Koomar,
(12th) Sochi Baran, (13th) Kirthi Baran, (14th) Jog Raj, (16th) Bairatthi, (16th) Bansipal,
7t Harr Sing, (18th) Bersing: (19th) Arra Sing, (20th) Chorsing, (21st) Bikram Sing, (22nd)
Arising, (23rd) Khemsing, (24th) Samat Sing, (25th) Komar Sing, (26th) Mathan Sing, (27th)
puams Sing, (28th) Chez Sing, (29th) Tej Sing, (30th) Samar Sing, who had no sons, (31st)
Chuo Sing, (32nd) Fee Sing, (33rd) Begmag Sing, (34th) Ajjee Sing, his brothers Arre Sing
Sutier Sing, Hammat Sing, Lakshaora Sing, Mokal Sing, who bestowed much in charity.‘
Khoja Rana laid out several gardens and built many houses; he conquered the land of Nagpur
rom king Narain Mandal Pari, as well as fought against several powerful Rajabs and destrr(,]yed

i epemies.
In the reign of Romar Rana, Dharma Set was born; he made many pilgrimages and

repaived dilapidated d}Vellings; his elder brother’s name was Rathna, who had fo N
Sn}jhﬂ, Sona and Sal'a_j ; these were by his chief wife; by his second wife he had ll.;l)s:jr;s'}}g:\]/l'?;
md Bardman, This Dhunna “Set” built three  Loks” in Ranpurnagar, also four of tl‘1e
temple doors, and gave his name to them, his grandson invited a Gird, and with the assist-
ance of Sripugjuggat Chander Suri and Dewant Suri (the Giris adopted children) and s'evernl

pilgrims performed their purifications here in the Hindoo year 1496,
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Statement showing the nature of the work performed, and the progress made
to 318t December 1874,

CH, SURVETOR

Jrom Yyt Jonuyy

Mavrs, &c.

SCALE.

e

Proaness anp REMapgs V

Inpia—Standard in 6 sheets

Inpia—No. 3, reduced from above
standard, 4 sheets

Inpia—for o general map of the
world

IND1A—B6 sheets

BenGAL—Standard in 4 sheets ...

BeneAL—Eastern Frontier of 3 sheets

BeEnGAL—Western, in 10 sheets ...

Oupg—Outline map
SinpE—The Province of

Assam—In 8 sheets, Provinces under
the Chief Commissioner

AssaM—Northern Frontier of

BraooraNn—New Map of

PunsaB—Outline Map

DIVISIONAL MAPS.

DaccA Division

CooucH BEHAR DivisioN

PaTNA Division . }

BeENGAL AND BERAR ...
Do,

DISTRICT MAPS,

LoBARDUGAA
SHAAHARAD
MoNuEYR ...

Miles, Inohes,

32=1
64=1

16=1
4=1
8=1

New materials from the several gyry
gress.mserted, waiting further surre

Ex}gmmg; fresh additions madg ony;]ry Do

rom recent surveys, Sum; ; !
names written, v bra compiled an yy

Sheet 7, between parnllels 26° and 3¢° )
e T8 TS e 10

® and 25°, and meridians 9(° "
pended, 19 90" and 81,

A reproduction of the standard ividel i
6 uniform sheets, blue prints T:lfe:l Tﬁ'"“
drawn witha view to speedy publication g, ®
1 and 5 out-lined, sheet 4 (Bengul) o:lt_ue:h'
and written, nearly completed, ’

Proofs examined and corrected. Origj .

riginel shee;
brought up to date from recent surveys.

Originals being completed from recent SUrFeys (o
date. In progress.

The.follo.wing sheets compiled and drawn complete
with hills.

Sheet 14, Midnapore, Balasore, Singhbhoom, mi
pert of the Orissa Tributary States,

Sheet 15, Cuttack and Pooree Districts,

Sheet 13, parts of Hazareebagh, Manbhom,
Lohardugga, Sonthal Pergunnabs, and Beer.
bhoom,

Sheet 11, part of Nepal.

Sheet 17, parts of Surun and Shahabad.

Sheet 18 | Part of Lohardugge and the Gurt
Sheet 19 { States of Chang Bhokar, Koren, Sirgup
Oodeypore, Jashpore, Gangpore and Bonai.
Sheet 20, part of the Ovissa Tributary Sl

These sheets complete the series.

Fresh additions made on dry proofs and all nees
sary names written ; engraving.

Compiled and drawn complete with hilly, &;
engraving.

Compilation of sheets 4 and 5 embracing patisl
Goalpara, Kamrup, Nowgong, the Garo, Khasi,
Jaintyah and Naga Hills, with Sylbet, inpr
gress from latest surveys.

Compiled and drasn from the Jatest survep at
the best materials for use of the Duffls Expel:
tion.

Compiled and drawn from the hest available inf-
mation with hills.

Fresh additions compiled of countries on neth
west frontier, for a new edition.

eYS in .

Drawn for the “Imperial Gazetteer"” of Bengil
Skeleton maps on vellum cloth to illustrate

famine relief operations, &c. R
2 copies | To shew extent of jute cultivation
2 copies J  manufacture.

Tracings on vellum cloth for reproducﬁoamil‘:
pared in skeleton form to illustrate the

relief operations and other prejects.
——
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ing the nature of the work performed and the progress made from
1s¢ January o 3lst December 1874—continued.

- Mars, &c. SCALE. PnoonEss AND REMARES.
—
DISTRICT MAPS—continued.

BrAUQULPOOR ]

PURNEAR

MipNAPoQR

BurDWAYN

JoLPAIGONEE

SoxTuaL PURGUNNAS ... Tracings on vellum cloth for reproduction, pre-

ClvyPARUN ! 4-1 pared in skeleton form to illustrate the famine

SaRuN - : relief operations and other projects.

TigHoOT .

Bavcooran

BiNGIDIIOOM -

Raysau )

GavA .

Coocr BELAR . J Compiled from Revenue Survey sheets.

CriypwaRA DISTRICT ... ves {=1 Reduced from the Revenue Survey sheets and
drawn complete with hills.

Hazana DisTRICT 4=1 Ditto ditto ditto.

HAzARA, VERNACULAR MAP 4=1 Drawn for use of the native officials under the
Deputy Commissioner of Hazara by special ve-
quest, in outline.

Darseering DISTRICT ... 4=1 Reduced from sheets of the Revenue Survey, drawn
complete with hills and the Native State of
Bikkim also added from best available sources.

Gago Hivts DISTRICT . 2=1 Compiled and drawn complete with hills from the
latest Topographical Survey.

Nowsoxe DisTnict e i=1 Reduced from sheets of the Revenue Survey, out-
lines in progress,

Barroor DisTRicT prog

Sipsacar LisTRICT 4=1 Reduced from sheets of the Revenue Survey, out-

k:;&;{l}l:g}ll;T);:xnlcT lines in progress.

Kanavt Native State . 4=1 Drawn for the Rajputana Gazetteer.

Sheets of the

Atlas of India, engraviug in India.

Maps, &ec.

PBOGRESS AND REMARKS.

Slieet 34, quarters, N. W, and S, W.

49, full plate ...
5, NW,N.E,S. W, S. E

53, quarter, N, E.
67, full plate ...
72, quarter, N, W.

9 N.E,S w.

105 S.w.

»
108, fall plate

107, and 108 fu]] plates
113, full plate

Parts of Jeypur, Udeypoor and Bundi Native States and
Ajmere, additional material to date from recent surveys
compiled and drawn in outline, In progress.

Rajputana State Railway inserted on a dry proof.

Parts of Malwa and Gwalior, Tonk and Jhalra Patan Native
States, N. E. and 8, E,, compiled and drawn with hills,
N. W.and 8. W. in progress.

Part of Bhopal compiled and drawn to date in outline. In
progress,

Part of Oudh compiled and drawn to complete plate.

Part of Chindwarra District compiled and drawn in outline,
In progress.

Parts of Jeypore, Bustar and Godavery Talooks (Vizagapatam
Agency), N. E,, hills, drawn on n dry proof ; S, W., additions
made to date in outline. . In progress.

Ports of Belaspur and Sumbulpur Districts and Gurjat States,
Chota Nagpur Division, compiled and drawn in outline. In
progress,

A dry print proof of this plate, under correction on the north-
west for the Native State of Raigarh from the sheets of the
Chota Nagpore Division Survey.

Jeypoor, Kalahandy, Panchpetta, &c., of the Vizagapatem
Agenay, hills drawn, to complete. .

Hezareobagh compiled and drawn in outline on a dry proof
to complete plate. In progress.




Sheets of the Atlas of India, engraving in India—continued,

Mars, &c.

Proeness aND Remangs,

Sheet 115 and 116, full plates

119, full plate

”

124, quarters, N.E,,S. E,, 5. W.

125, quarters, N.E,, S. E., N. W,

3

130, quarter, 5. W.

131, quarter, N. W., 8, W,

»

Orissa new canels and roads,
up to date.

Part of the Garo Hills, compiled and dra;
recent surveys to complete plate,

Parts of Goalpara, Kamroop,
tions of new material to com
In progress.

Parts of the Garo, Khasin, and Jaintioh Hills, additions |
complete plates compiled and drawn in outline, In pr qp;

Part of the Naga Hills, additions from recent Surveys 1%“[]"
compilation. In progress.

Part of the Naga Hills and Manipur, additions from recent
surveys under compilation, In progress,

inserted on dry Droofs to briyg

Wi in outline fiyy,
In progress,

Durrang and Nowgong, aii.
plete plates under compilation,

Sheels of the 4

tlas of India, engreving in England.

Sheet 8, quarter S, E.
60, full plate

2 e

69, quarter S. E. ...
70 N. E. ...
71 N W,s. W,

89, full plate
90, quarter N.E., 8.E, and N.'W,

91 N.E, S E.

92 S.E.

L »

» 104, full plate

105, quarter N. W.

”

» 118, full plate .. ™

» 126, quartersN.W,,N.E.,,S.W_,S.E.

, 127 , N.W.,S.W,NE,SE.

, 128 NE .

Part of Sindh, proof corrected and returned to England,

Parts of Jeypore, Ulwar, &c., proof corrected, completad with
hills, &e., and returned to England.

Part of Bundelkund, proof corrected and returned to Enghui,

Part of Bundelkund, proof corrected and returned to England

Parts of Bhopal, Hoshungabad, Chindwara, &c., Chindvan
portion compiled and drawn complete with hills, profs
corrected and returned to England.

Part of Rewah, &c., proof corrected, additions made ad
returned to England.

Parts of Belaspur District, Rewah and Gurjat States of Chots-
Nagpur Division, 8. E., proof corrected, N. W., compiled and
drawn with hills to date and sent to England, 8. E., st
tions to complete this plate under compilation, N. E, dnn
in outline only.

Parts of Belaspur and Raipur, additions to complete plales il
under compilation. In progress, nearly ready.

Parts of Jeypur and Bustar, proof corrected und relurned b
England,

Part,sgof Hazaribagh, Lobardaga, &c., proof corrected ard
returned to England and hills drawn complete.

Part of Gurjat States of Chota Nagpore Division, proof correcle
and returned to England.

Part of Bhootan and the Western Dooars, proof c?rrected and
returned complete to England with nddi.t,ional hills dm“‘l_tv

Eastern Districts of Bengal with Hill Tnppcl_-nh and Lushai
Hills, &c., proofs corrected, additions compiled, and v
complete with hills and returned to England.

Eastern Districts of Bengal, proofs corrected, ad
and drawn complete with hills and returned to ;

Part of Chittagong and Akyab, dry proof corrected
turned to England.

ditions compill
England.
nd T

Standard sheets of the Topographical Survey, re-drawn for Plotozincography.

Maps &c.

PRooRrEss AND REMABES.

Chota Nagpore Division Survey,

Sheets, 9, 10, 11, 12, 13, 14, 16, 2
22 & 23 ..

1,
Sheets 5, 15, 17, 20 and 3 .

Ganjan and Orissa Survey.
Sheets, old series, 9, 49, 59, 70 and 72
12, 13, 14, 15 and 15A.

ScALE.
-
’ il 063
1=1 Projected and re-drawn from the origind
sections. . .
1=1 Projected and in progress in various stagee
o
ol ¥
1=1 Projected and re-draswn {rom the orig
sections, o
2=1 Ditto ditto dilto ’
=
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dard Sheets of the Topographical Survey re-drawn for Photozincography—continued.

Stan
S
Aaps, &c. ScALE. Proeness AND REMARKS.

Garjam and Orisse Survey—conld.
sheet 7, 11, 20, 21, 38, 47, 49, 60, 61 1=1 Projected and in progress in various stages.
T g5 and 87 e o . . .

26, 27, 28 and 29 2=1 Ditto. ditto ditto.

' 1-East Division Central Provinces
m’ 1Elns " . . 1=1 Projected and re-drawn.
DMiscellaneous Maps, &ec.
India Sketch Map ... e | 32=1 Showing financial circles and Customs line to
1874, prepaved for the Financial Department.

Hill Tipperah 12=1

Index to the Atlas of India. A new one prepared for general use.
,» to the surveys of India, to accompany Surveyor General’s Report for 1873-74.
» o the one inch sheets of the survey of India, 32 miles=1 inch, 3 copies.
» Garo and Khasia Hills Survey, 16 miles=1 inch, prepared on vellum cloth for
reduction to half scale, by photography.
Corrections and additions to Topographical Survey sheets, 1 mile=1 inch, and 2 miles=
Linch; 61 sheets examined and corrected.
Corrections and additions to engraved, litho-
graphed and photozincographed maps, various
Lithographed and photozincographed maps and plans colored 18,590 sheets.
Atlas sheets and engraved maps colored 5,902 ,,
Proofs examined of Atlas sheets, maps, charts and plans 1,162 ,,

heading, and footnotes and titles, &c., insert-

{railways, boundaries, territorial names
ed, examined and corrected in 2,120 sheets.

Suevevor Genenal’s Oreice, CALCUTTA, J. 0. N. JAMES,
1ot Junuary 1875. Assistant Surveyor General,



Annual Progress Report, Engraving Branch, Surveyor G eneral

ENGRAVING BRANCH, 1874.

& Offie.
No. of Atlas shects. Altas Sheets finished and ready for publication When §
* en finishyg,
\
2 8. E Completed and ready for publication.
DN.W. | Dio ditle it Ak
Ditto as far as drawing or survey is done, X iy
i g g | 1ot of the sheot sl blagk, » about three. | Octobe,
Ditto as far a8 drawing or survey is done.
72 8. { Ditto dito . dittor | Decenter
A very small portion remains blank in the N. W. corner. Ditto,
124 8. E Ditto as far as drawing ditto. Jul
131 N. W. Ditto ditto ditto. Octber
7 Plates
Skeets of the Indian Atlas that have been in kand for additions,
repairs and alterations.
17 (| Additions, finished.
26 Hill work, repaired.
29 Additions, finished.
30 Ditto and corrections, finished.
31 4 Ditto ditto ditto.
42 & || Hills repaired, ditto.
44 <. || Additions, ditto.
47 g Ditto ditto.
48 & Ditto ditto.
49 E Ditto Railways, ditto.
57 % || Ditto ditto.
62 ° 4| Ditto ditto.
63 § Ditto Border recut,  ditto.
64 = Ditto ditto.
74 @ Ditto ditto.
75 H 1| Writing recut, ditto.
76 & || Additions, ditto.
77 2 || Ditto ditto.
78 A || Hills repaired, ditto.
106 Writing recut, ditto.
113 Writing recut, ditto.
114 Additions, ditto.
121 || Ditto.
Quarter Sheets.
1 8. E. | Additions, finished,
28 W Ditto ditto.
3 N. E. | Ditto ditto.
3 8. E. Ditto ditto,
51 N. E. | Ditto ditto,
51 8. E. | Ditto ditto,
51 8. W. | Ditte ditto,
87 N.W.| Ditto ditto.
87 8. W. | Ditto ditto.
106 N. E. | Ditto ditto.
125 N. E. | Ditto ditto.
34 Plates,

=3O U p N =

Miscellaneous maps and other work finished, and additions
and corrections made.

Map of Oudh, scale 16 miles =1 inch.
Small map of Benﬂnl

Ditto Burdwan Division.
Ditto Presidency  ditto.
Ditto Dacca ditto.

Map of the Punjab, additions,
Ditto North-West Quadrilateral, additions.
Index Chart to the G. T, Survey of Indm, additions,
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When finished.
Yo, of Atlas sheets.

| Miscellaneons maps and otker work finished, and additions
and corrections made,—Continued,

fap of India, No. 1, add.iti.ons.

lg . PDitto No. 2, _dltto. e

1 Plate of instruments used in the G. T. Survey. New plate.
}2 Theodolite plate 4, additions.
13 Ditto  ditto 5  ditto.

14 Signal apparatus plate 10, additions.

15 Topographical items . ditto, ate
16 Plan nnd section illustrative of the tq‘\_?ers. New plate.
17 Colonel Everest's plan of towers, additions.
18 New plate of imprints with mouth und date.

19 Map Heading for Revenue Survey.
5 Five scales engraved for the M, L. D.

Plates 24 Atlas sheets in kand up to December 1874.
9 N.E | Outline and writing done, hills in progress,
34 S. B, Ditto ditto ditto.
52 S. E. Ditto done, wrilingin progress.
53 N, E. Ditto ditto done, hills in progress.
53 N. B, Ditto ditto ditto,
D.E. 55 Writing being re-cut.

, 58 Repairing hills.

:, 50 ‘Writing being re-cnt.

. 60 Hill work being re-etched.

, 61 Writing being re-cut.

. 67 Outline of new survey done, writing in progress.

72 N, W. | Outline done, writing in progress.
73N, E. | Outline and writing done, hills in progress.

D.ET3 Additions and corrections in progvess.
] Writing being re-cut.
. 88 New swrvey, heavy sheet, writing in progress.

93N. E. | Outline and writing done, hills just commenced.
B8 W, Ditto  done as far as drawing, writing in progress.

938, E. Ditto ditto ditto.
D.E.103 Whiting being re-cut.
1058, W. | Outline done, writing just commenced.
D.E. 107 Additions done, hills in progress,
w 108 Ditto  outline done, writing just commenced.
» 11 Writing being re-cut,
W 112 Ditto ditto.
s 113 Large portion being cleaned off the plate for new survey.
w 119 Outline of new survey done, writing just commenced.
» 1248 W, | Ditto doue, writing in progress.

» 125 N. W, | New survey outline and writing done, hills in progress.
33 Plates of A tlng
sheets in hand,

Engraving the borders of four quarter sheets, and two projected
viz: Atlas sheets 130 S, E. and 130 S. W,

Miscellaneous maps and other plates in kand up fo
December 1874,

—

No. 3 Map of India in four sheets, outline done and writing
well advanced.

Map of Sindh, Jjust commenced.
lan of Caleutta, additions nearly done.

Large Tint being ruled,

gf&v mprints nearly done,

A ditto  alterations in progress.
0 plates in hand,

== Ny )

Copper-plate printing branch, number of impressions taken,

Transfers " . 662
Proofs . 1,206
Impressions 10,529

1 Total .. 12,397
2,397 Tmpressions of transfers, Atlas sheets and other mape
) likewise of miscellaneous work.

04 Plates have been in progress during the year 1874,

Yor GIENEIML 8 OrricE, Cavrcurra, J. 0. N. JAMES,
8 January 1875, Assistant Surveyor General.
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SRHOUSE, Assistant Surveyor General, in charge Photographic Branch,

, v J. War
Report by CAPTA dated the 1st January 1875,

1. ANOUNT OF Wonk.—The amount of work performed hetween the 1st January and

he 315t December may be briefly stated as follows :—
1980 original maps and other subjec.ts have heen rec_eived, 812 transfers have b'een m_ade
zinc' or ston;, 1,53,242 complete photozincographed copies of maps, &c., struck off, besides
Y:;m silver prints, and 1,495 photocollotypes.

g, Procness.—The difference between the amount of work turned out in the year under
and in the previous year is shown in the table below, from which it will be scen that,
number of original maps received is less than in the previous year and the nam-
Jors of negatives and transfers are only very slightly less, there has been an enormous increase
in the out-turn of printed sheets, es_tlma,tcd both by the number of pulls, or actnal work done,.
and by the number of complete copies. This is attributable to the large demal)d for maps of
the districts invaded by famine in the .early part _of the year, and to meet th_ls demand, an
extra press was seb up and the ordinary establishment made to work extra time, the result
beine that between the months of January and July upwards of 27,800. sheets of famine maps
were struck off in this office alone, of which number, 12,400 were done in the month of March.
The number of silver prints is less than last year, but this process is now comparatively
mimportant and but little used.

notice aud
althongh the

3. The photocollotype work has not progressed so satisfactorily as I could have wished,
but this may be accounted for partly by a change in the establishment working this process
and a consequent loss of time in learning the details as modified for use in this country, and
partly by the great difficulties and uncertainties met with in working the gelatine films in this
unfavorable climate :

\ i
SusIRCTS, ’ 1873, ; 1874, Difference, Dl"":'::l‘::ol{-'cgﬁci"]"l
i
o |
Originals .., ol 1,611 1,280 — 331
Necalives | 1,969 1,033 — 36 | +9,24d. s f*
¥ 511072 d. 5. £* | 590336 d. 5. f*
Slvet prints 2,010 1,324 — 686 |—194,378,d.s.f
P 355384 d. . f. | 161006 d. v f
: i 1.926 — 2 11833 d. 5. f.
Phototransfer prints 515788 d.l';“fJ. 5276-21 d. v. 1 B -/
Photocallotypes 3,000 1,495 — 1505
26855 d. s. £,
T'rnnsfers to zine 829 812 _ 17
Number of pulls .. 1,1.1876 1,57,600 + 45524
Ditto of complete copies 105,753 153,242 + 47,180

* Decimal square feet of 100 square inches.

4. ExPENSES oF wonKiNg.—The approximate expense of working the office during the

year, including the Superintendent’s salary, has been Rs. 61,176-14.-

5. The approximate sum

6. Pensonner.—1 have much
xtom}y altention to their dutics of m
1. Watson, and Sergeant Harrold.

L.

. to credit of the department is Rs. 87,826-11-6, showing a
nominal profit of Rs. 26,619-13-5,

pleasure in reporting on the continued good conduct and
v Buropean Assistants, Messrs. J. Mackenzie, B. Mackenzie,
Corporal Marshall, n. ., arrived from Chatham on the 20tk

Mareh, and took charge of the collotype printing ; and though he has not made the progress

that was expected from his training in B
methods for use in Lhis climate
with further experience he

ngland has worked very hard to adapt the English

aud has produced some very fair vesults, and it is hoped that

will do better.

Syud Ishmael and the other Native assistants have also worked satisfuctorily,

1. Procrsses.—There have 1

A melhod of prep

b was not, suceessful

aring the phototransfers by Capt
for want_of the proper transfer paper and appliances.

been no changes of importance in any of the processes uscd.
ain Abuey’s papyrotype process was tried,

A supply of

baper has | i i i i i
p Just been received from England, and the experiments will be resumed immediately.

8. By this process the phototransle

1ared with grel

aline, chrome

rs are prepared by inking in a print on paper pre-
alum and bichromate of potash, and on which the gelatine being

¢ s
pr?ﬁl‘?}j}}i‘ﬂﬂl"‘l::’(}"gil‘f serves I_)ol,l} as a p'rotcct,ion for the fine lings and to prevent the trnnsf(.-r
sharper anq t‘he rl‘v ;!lk spreading during the process of lmnsler to zine, thus the work is
ous ink g o mne lines are hetter preserved than in the ordinary process, where the super-
ashed away with the unaltered gelatine and the fine lines are liable to be lost.
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9. PuorocorLoryee Process.—On the arrival of Corporal
ments were tried to work the collotype process in the manner P
Abney at Chatham, but it was found that these methods could
this climate, and after several trials the following formula wa

Marshall a great
ractised successfy]
not be used with

many expgr,
ly by Captain
alvantyge )

s adopted as giving (.0
results ;—- d Siving: the by
Gelatine <. 14 ounce.

Glycerine w13 dram.

Albumen 1 ounce.
Bichromale of potash grains.
Chrome alum 7 grains,
Water 12 ounces.

In other respects the working of the process is much the same as described in previous Teporls
The principal work done by this process during the year has been a series of plates of ;.
trations of the sculptures in the caves of Cuttack reproduced direct from the casts made by
Mur. H. H. Locke for Babu Rajendralala Mitra’s work on the antiquities of Origsy, The
series, though not so perfect as could be wished, admirably show the superiority of (he Proees
and its immense superiority over lithography for such work,

10. Experiventar Wonk.—Much of the limited spare time the charge of two off
leaves me available during the year has been devoted to drawing out plans of the new by,
ings for the Survey offices, and in preparations for the transit of Venus, and consequently |
have not been able to do all I should have liked in advancing the special work of the office, 1
have continued my observations on the solubility of chrome gelatine tissues and on the efiyt
of the addition of organic acids to a mixture of gelatine and bich.ro{nabe of potash in connectioy
with the collotype and the ordinary phototranster processes, and it is probable that when I fng
leisure to go more closely into the subject, that useful results may Pe obtained, S.everalll"oreign
systems of collotype printing have been experimented upon, partieularly those in which (he
sensitive surface is spread over mefal plates, and which would possess many advantages ove
the usual methods with glass plates, but the pressure of current work and constant intermp.
tions caused by other demands upon my time and attention render it difficult to camy sud
experiments to a practically successful issue.

11. Txe Trawnsit or Venus.—Though this great event of the year does not come within
the scope of the ordinary work of the Department, this office has taken an important part i
the observations of it by means of photography. In August I was appointed to the charg:
of the photographic observations under Colonel Tennant, and from that time till the beginning
of October, when I left Calcutta to join Colonel Tennant, at Roorkee, the whole of my .sp:}\)rle
time was taken up in experimenting on various dry processes with a view to find onle smm“:
for use for taking the solar photographs with the photoheliograph. A summary of the resu b
of these experiments and a full account of the operations are given in the accompar::v‘:rl,
memorandum, and it will be sufficient to say that 107 photographs on 6-inch pl_ateslwerel f\fr:‘
at intervals of two minutes during the progress of the transit, besides five circular pfmtT('l
the three last contacts and two intersections taken in the Janssen apparatus. .haott of thes
circular plates comprises 60 separate pictures taken at intervals of aboub 121 minutes.

. Thirty-nine photographs of transit were also taken in Caleutta, under the supern:
tendelnzce o'fl" Ml:;yJ 0. Il)\l' mee}s, Assistant Surveyor General, with a rough photohellogl:]:rllcll
had made up for the dry plate trials. These photographs, though smaller and 'If]iOt ST P "
a8 the ones talken with the finer instrument at Roorkee, and of no strictly scnenhf ¢ va ue.mw{l
be useful as a complete series showing the phases of the whole transit, and for comp
with others taken in different places.

13. Hanp-nook or Torocrapnicat. Drawine ror Inpra.—The want ;)f {:Iflol?]tlla:l‘e:l::::
of writing, printing and topographical drawing suitable for the maps 0{; tt;frra Ly has Jong
under the new system of drawing in pen and ink for reproduction by photog psgries of Ik
been felt, and I have therefore endeavoured to supply the want by collecting 3 B s
most snitable alphabets either hand-drawn, engraved, or ﬁ'Ol}'l ordinary t.){["‘i; ‘:""em c[:)nsiderfd“‘
drawing selected from maps of the Revenue and Topographlca! Surveys lt;l: incography, ¥
be most snitable in style and execution for successful reproduction by p : Oz'rk on the press;
earlier publication of this collection was delayed by the demands of curren dworinti"” has Den
but the first part containing the specimens of cartographic writing an 0Pwi” b pre
issued, and the plates of the second part containing specimens of drawing
with immediately so that it may be ready before the end of the year.
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d in the Pholographic Branch of the Surveyor General’'s Office from
1s¢ January to 3lst December 1874.

i ) T PRINTS. . Number of
Number .‘Inml;:.-r of| 3 rn‘r‘ml’ers Namber of | N3m! I"lo n .
Wape pholographed. ‘:)rrs:ﬁlclel)(,: ne’:;llltl‘lvef: “ '(;(;_.I;: Silver |Transfer. lo;t:]uncc.or pulls. cgg‘p';een.e nusnre
e L
".I\ogmphicn] Maps ... 140 9223 222 | 204 21,665 | 21,760
Revenue Survey Maps 689 | 1,003 16 | 1,057 46,676 [ 39,908 | 11,086 Anastatic.
141
Districl Maps 25 84 93 14,810 | 10,470 70 ditto,
istric
(reneral 23 97 | 32 111 8,930 5,874
iy and Cantonmen |
Plang 69 80 | 83 14,418 | 5,040
Miscellaneous Maps ... 334 446 - 1,495 | 1,054 | 378 50,070 | 70,190 } 2,;:3 éﬂ::?;:;%n,
Jincographic and Anas-
lalic Translers ... o 812
Proofs 1,131
TotAL ... 1,280 1,933 | 1,495 1,324 (1,926 812 1,567,600 (1,53,242
!

Statement showing cost of working the Photographic Branck of the Surveyor General's Office
Jrom 1st January to 31st December 1874,

Number of
Dx. complete Be. A. D Dx. R, A P
copies,
Topographical Survey Maps 21,760 | 21,237 14 7 | Superintendent's salary from 1lset
January to 31st December 1874. 10809 4 6
Revenve Survoy Maps 27,913 | 34,466 8 4
District Maps 10,000 6,479 15 2 | Sanctioned establishments and house-
. rent from lst January to 3lst
Weveral , ... 6,874 | 5400 3 4| December 1874, .. ..l 24982 1 9
Cily and Cantonment Plans 5,040 8,206 0 O | Contingencies, inclusive of chemicals
Miscel received from the Government
iscellancous Maps 67,694 2667 7 9 Medical Store Department oo
Anastati emergent indents, and stores from
Astatic " 147156 | 7,242 6 0| England (as far as invoices have
Tincographed 246 HL1o been received) 12,327 411
Silver printg ... 1,324 | 1,145 13 4 | Cost of paper 13,658 2 11
Pl
otocollotype 1,495 981 6 O | Balance in favor of the Department | 26,649 13 65
Toray, 1,566,061 | 87,626 11 6 ToTAL 87,826 11 6,

Calewtta, 19t January 1875,

J. WATERHOUSE, Caplain,
Adsst. Surveyor General,

In charge Photographic Branch,
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Memorandum on the Photographic O ; ;
¢ Uperations connected with the Obserpq;
Venus at Roorkee, December 814 (9th Civil) fg?‘:lw" o the Trapy of

The operations were under the charge of Captain J. Waterhouse Assistant
) an

Personnel, Gellleml, assisted by Sergeant J Harrol

o photographer from the Sur '

Caleutta ; and Lar.xce-Corpor:.Il George and Private Fox [of Her Majestv’l: ‘ée

had been trained in the ovdinary photographic manipulations by Colon

native khalassies were also entertained for cleaning the rooms and appara
cellaneous duties. PP

Survey,
0,5,
yor Genera)'s Offey
5th chiment, \\'hn‘
el Tennant, Three
tus and ofhe Mis-

The instrument used on this occasion for taking the solar photographs was an eq.:
Equipment. photoheliograph by Dallmeyer, exactly s(illlxlla'llorml

. . . ’thosc furnished to the English observine o

and therefore requiring no special deseription. The necessary equipment, of che 91;““'?5.
apparatus was supplied partly by the stores sent specially from England, and also inm;mls -
from the Surveyor General’s Office, Photographic Branch, and my own ’private ap ;\:::at par
the wet-plate chemicals, supplied from England in the first instance, were Jost onlnpthe‘ nsv; u
and the second supply came too late. The other chemicals and appliances sent {rom ho;mge,
principally meant for dry-plate work, but, as will be seen, this process was al):mdoucf]m
great many appliances, such as shelves, extra plate boxes, a drying box for dry-plates ! IA
racks, &c., &c., had to be made up on the spot at the Canal Foundry, the Sapper nud’ {]]T""'
Workshops, and by native carpenters under my own immediate supervision. e

The general arrangement of the Photographic rooms in the Observatory was very o,
venient  and efficient,  As will be seen from (ke
accompanying plan, the dark-room was about 1
x 10" and was entered by a double door leading out of the general entrance to the Obsersa.
tory. On the right hand, in front of the window, was the developing table with an aiple
supply of water at hand contained in two tanks, one inside and the other outside the room, 0
a shelf close by were placed all the chemicals used in developing. On the left was a table for
the sensitising baths, and shelves conveniently placed for the collodion and plate boses. Direclly
in front of the entrance-door a second set of double doors, with a passage between them, opened
into the Instrument room, in which was the Photoheliograph. In order to obviate the neces-
sity for constantly opening these doors for the passage of the dark-slides to and fro dwing th
operations, a box opening at both ends and large enough to hold a dark-slide was let iuto the
panelling of each of the doors, and in this maoner the dark-slides were passed backwards i
forwards between the dark-room aund Photoheliograph without any risk of letting in light
The Janssen slide had, of course, to be carried throngh from the dark-room to the instrumen,
but the double doors enabled this to be doue very conveniently without interrupling the wik
in the dark-room.

General nrrangement.

There being only a single dark-room in the Observatory, it was undesirable to use it
any way as a store or laboratory, and nothing was kept in it beyond the chemicals and appli
ances actually in use. A darlk-room for the preparation of dry-plates, testing baths, &e., ms
fitted up in a bungalow immediately opposite the Observatory, and here also all preparation d
chemicals, cleaning of plates were carried on, and the spare stores kept.

The Photoheliograph stood on an isolated brick pillar in the centre of a circular room 12
feet in diameter, fitted with a revolving dome similar to the other domes. Ou the wall to ‘:"
Jeft hand was placed the electric clock-dial worked by a current from the standard clock. 19
wires connecting the recording tappet-liey and Janssen slide with the chronograph were b lf"
through the passage, down the wall and then, passing under the floor, up the |)I”=’"‘.‘l.l"'
instrument and fastened in connectors fixed on a shelf near the top of it. Separale pmrl‘:tﬁe
wires for the Janssen slide and for the tappet-ltey were fixed in the conneetors, the en(\ls 0,[!
Janssen wires being left loose, so that they could be attached to the .shde Whe;n n l"i'(l o
tappet-key was fitted with a pair of scissors, according to a plan devised by Colanel “?":""’
so that the act of cutting the thread to sct loose the exposing shutter completed the art
and thus each exposure was instantaneously recorded on the Chronograph.

it of the great v

0 pcmlmns [l
perfol'med st
Jarge nusmbee o

1t had originally been intended to use the dry-plate process on accour
venience it presented in allowing the
preparing and developing te he
leisure, free from hurry and excitement, as well as for the case of working the
plates required with a minimum establishment.

Process employed.

. . N e
I had never had much experience of dry-plate working, hut in view to usiog t”ll,:ihljrl)':nnl
for the Transit photographs, I made trials of dilferent processes in Caleutta, ﬂl{“"s t(ll t jim
about the middle of Angust till the Dbeginning of October, when I left (/ﬂlc"t' :n e
Colonel Tennant. T found that the beer-albumen process, recommended by Cf]‘l‘ A m)c«\-'ﬁ
and adopted by the English expeditions, was not in many respects so gqnd as otlf'li l,hnlu N
particularly in a great want of sensitiveness. I also found from trials with a !'on,,\sg "
liograph, made up for the purpose, that the sun.pictures required special .condltlons, ol 1
dry process which would auswer very well for views, would not answer with the sud
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. cide upon any process as giving really satisfactory results with the
remd s auhd Ie(clogllgtn\gglgcthe perer clferlnicnls and improved appliances to obtain better results
- bu'i; P It may, however, be mentioned that most promising results had been obtained
it RM{ tee. repared "vith laudanum, either alone, as a dilute solution containing from 30 to
[ p.n.;ss};o l:)m ounce of water, or ‘with the addition of gum arabic or gum tragacanth. I
\lving {:(linéo use the laudanum from a statement of Prof. Yogcl, that plates prepared with mor-
Iia were more sensitive to the compm'atlvely nonactinic rays 'fl'om _the outer part of the solar
silsc;and though I did not remark any particular superiority in this respeet, the laudanum

plates were found more sensitive than most of the others tried.

Alter my arrival at Roorkee, I again tried Abney’s process with the chemicals sent out
by him, as well as a very good beer-n]bumeq process recom{n'ended by Mr. Davies of Edu.l-
burgh, which was found better than Abn(_ay’s in point of eensitiveness, and also thg gum-galllc
and laudanum processes, which my previous experience in Caleutta led me to believe likely to

ive good results, but all attempts failed owing to the plates being covered with spots, the
euse of which could not be traced, and which resisted all endeavours and eareful precautions
(o avoid them, and were the more perplexing because I had experienced vothing of the kind in
Calcutta, though working with no special precautions. Besld.es the tendeney to spots, none'of
the plates prepared by the beer-albumen, laudanum, gum-gallic and other processes gave quite
satisfactory pictures of the sun, but the best results were obtained from a modification of the
coffee process recommended by M. de Constant of Luusanne, albumen being substituted for
gum to avoid all tendency to blistering. This process was exceedingly simple, and the plates
prepared by it were found fairly sensitive and perfeetly free from blurring. The plates having
received a coating of albumen as a substratum were coated with collodion and sensitised by a
somewhat prolonged immersion in a 40-grain silver-bath, then washed in four changes of dis-
{illed water, and finally immersed in a sensitising solution, or so called preservative, composed of

o)

Dried Albumen 30 grains or 1 part.
Sugar ... 180, ,» 6 parts,
Coffee infusion, made by boiling 1 ounce of colfee, in 12
ounces of distilled water . 10 ounces ,, 160 ,,
Water 0 .~ 160,

and then drained and dried without heat.

_ I'may note that the highly bromised collodion recnmmended by Captain Abney for solar
pictures was found very valuable in giving an intense picture with considerable sensitiveness,
hut owing to the short time between receiving the materials from England and their being used,
this collodion had seareely time enough to ripen properly, and so could not have a fair trial. It
was, however, used on the day of the Transit with the above preservative for one of the Janssen
and four of the 6-inch plates, and, with the exception of the spots, gave very excellent pictures,
fairly sharp and dense, quite free from blurring, and indeed, in some respects, much better than
many of the wet plates.

 Owing to the difficulty experienced in obtaining satisfactory vesults with the dry plates,
it was resolved to adopt the wet process. and the dry-plate trials and drills were discontinued
gbo;n three weeks bef'ol:e tht_a Transit. Although the dry-plate process would have been un-
lolllt;tedl:v more convenient in some respects, and one was naturally reluctant to give it up after
;‘ao he tloub.le_ taken to perfect. a good working method, the change to wet had many advan-
ﬂ;,l:es n avoiding the very tedious operations of preparing and developing the plates, which
in e:ﬂ‘l\)rr_u]d have taken up about two days beflore and after the Transit, and more particularly
el imr?%'thelsmtc?f the working to be scen throughout its progress, and any defects reme-
assist ediately. l‘_ux:t!wer, the manipulations of the wet process were familiar to all my
ssistants, and by a division of labour they were able to carry on the work with ense and
without the slightest con fusion.

hey ’I:]he details of the wet process worked on this oceasion do not require any special notice
youd a mere outline of the operatious.

T Preparation of the Plates.
nted :iallates hlavmg been numbered on the back with a diamond, were ecleaned and then
water, T, allbgi bumen substratum composed of the white of one egg to a wine-bottle of
Plase, e object of the substratum was to secure the holding of the collodion film to the

Collodion.

The i .
tion ofh" 'collod.mn used was a preparation made by Colonel Tennant containing a full propor-
pyroxyline and jodising salts, being composed of

Todide of i

Tudidy of mmonmon u W A T

Browide of Cadmium o [ S

Bha’ ™ - 180 L & pi
iy v 1002. , 120 °,

Aleohol 0, . 1

and iy
BVIng a denser film and a more intense picture than most of the commercial samples. A

ew of ¢ . - :
which a}:) I:i?):el:eg, i\lr.:ll‘,akeu with a mixture of equal parts of Rouch’s and Thomas’ collodions,

Q
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Nitrate Bath,

. The weather being cold, and also to s
sifying, the nitrate bath was used rather

baths were provided for the 6-inch plates,

ecure as much density ag

. 083 ] .
strong, being 45 graing to thp sible ity intege

€ ounce of wye,
and one large one for the J dter. - Fou
large bath and two small ones were kept in reserve in case of zn:cidem;s;.mssen Plates, 4 e
Developer.
The developer was a tolerably strong iron developer ini
composed of ’ Y 8 oper containing sugu, I

Protosulphate of Iron

Sugar ... g parts,

Glacial Acetic Acid . b

Spirits of Wine -

Water BT
Firing.

The plates were fixed with the ordinary fixing solution of cyanide of potassium

The plates were not varnished, as it was considered undesirable to varnish plnt'es intende]
for future measurement, and also to obviate any chance of the varnished film cracking th
removed to England. On this account the plates have not been printed from, as Sire(}:, Egn
Airy has directed in his instructions to the English observing parties. Such p;'ints would berue[
little use except to give a general idea of the results, and of no use at all for measuremenlna
owing to the distortions caused by unequal shrinkage of the paper; N

t : 2 g but it is proposed 1
make copies of the negatives on glass, in a copying camera, before shipping  them off |y
England.

I joined Colonel Tennant at Roorkee on the 13th October, and immediately commencel

. . the necessary preparations. First of all the dark.

Preliminary preparatioos, rooms had to be fitted up with double doors anl

shelves, water supply arranged, chemicals and apparatus to be unpacked and couveniently sior

away. I had also to study the different adjustments of the photoheliograph and acquinm

myself with the nature and extent of the work before me, so as to be able to form a pl fir

carrying it out efficiently. One of the first things to be done was the selection of the ghs1s

be used for the transit plates, so as to avoid as far as possible the use of flawed glasses. The

whole stock was carefully gone over before any of the plates were given out for use, and aban
200 of the best were selected and put aside.

About the 21st October, arrangements were sufficiently advanced to begin the trainingd
the assistants, and preliminary drills were started with a view to ascertaining the most wn
venient mode of working, supposing dry plates to be used. In these drills sensitive dry phte
were not used, only plain glasses ; but every twelfth plate was prepared by the wel proees
and developed. In subsequent drills, however, every fifth plate was prepared wet and develyel
in order to see if all adjustments were correct ; and this system would have been il
throughout had the dry plates been used as originally proposed.

The dry-plate trials began on the 28th October, as soon as the arrangements of the duk-
rooms were sufficiently advanced to admit of it, and were continued till about the 17th Nu\'en.l‘-
ber, when it was cousidered advisable to try the wet process owing to the spotty and unslll;
factory results given by the dry plates. After a few trials it was found that with four b.al}
there was no difficulty whatever in keeping up a constant supply of plates at 'mtervalz ("l
two minutes, and the advantages of working the wet-plate system became so manl[esb, l.hnl;j
was definitely decided to adopt it. The dry-plate trials and drills were thgrefore ‘.hsc""(.m“(h;
and the wet-plate drills regularly practised daily, as circumstances permitted, either I;l "
early morning or after breakfast, sometimes twice on the same day, but always n? ﬂlrhw
possible between the hours of 7 and 12, during which the transit would take place. llql .
drills most attention was given to practising the amounting of the Janssen slide by sign),
again unmounting it and resuming the ordinary plates in the interval.

On the 28th November, being all fairly well practised, and the plrgliminnry p:‘]giﬁ'ﬁ
of operations drawn up, the first full rehearsal was gone through with fair success, #I77
points were noticed as requiring modification aud practised in succeeding drills.

I
On the 2nd December, a second full rehearsal was gone through very SUCCESSII?:R"]";‘-
alter a few more drills a final rehearsal took place on the 6th, }\'hell every thing “:f“w P
satisfactorily, 120 six-inch and 6 Janssen plates being taken in the course of the tin
estimated the trapsit would occupy. Ll
PATIARLS
The preparations for the transit itself had already heen commem}ed about S'BO;“,;' "
glasses were cleaned, haths prepared and tested, and adjustments of the instrumen anil
Unfortunately, the weather for a few days before the transit was cloudy and h-nzy'or‘r b
unfavourable for trials of chemicals, and some difficulty was experleuced on this fcw“:s Wb
a dozen six-inch and four Janssen plates were prepared by the coffee-albumen rocts

¢ , teto *
used in case of necessity, and all necessary preparations were finally completed by the
ol the day belore the transit.
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i rogress of the drills and other preparations, a great deal of time and .'_mxious
During the Plog& to the cleaning and focal adjustment of the instruments, and patticularly

t . 7 .
:M:hzﬂjlmtzsle’en t-s]iai‘:l(:a eWhiclx for a long time worked unsatisfactorily, and even up till the last
0 A )

gave cause for anxiety.

<t place, the Janssen plates were found to be fogged and so indistinct as to be
I sItuu';l;Tef;.St 'II)‘his was due partlypto the reflection of light from the polished surface of the
a,mﬁ work of the slide itself, and the brass-work of the revolving disc carrying the exposing
“oot;u-e and partly to the red glass of the revolving disc being pervious to chemical rays.
Elf'i;cer ﬁrst' was partially obviated by thoroughly dead-blacking these and all other surches capable
of reflecting light on to the sensitive plate, apd the.sgcond by sub_stituting a thick piece of dark
ruby glass for the thin and light coloured piece originally supplied. Even with these precau-
tions 3 little white light found its way on to the plate between the revolving disc and the
wood-work of the slide, which were at a greater distance apart than appeared necessary,
though the entrance of light might have heen easily obviated by fitting the revolving disc
with » flange running in a groove cut in the wood-work of the slide.

A greater difficulty connected with the working of the Janssen was the fact of the front
aurface of the revolving plate-holder rubbing against the wooden shutter of the slide; and
this was removed by scraping the wood-work. The catches holding the ring of the plate-holder
in its place were also found to rub against the spindle of the winch. Partly owing to the
strain caused by this friction, the clock-work was liable to get out of order and required frequent
looking after and repair.

The hanging counterpoise at the object-glass end of the telescope was found to swing
and induee a tremor in the instrument, spoiling the definition of the pictures ; it was therefore
replaced with a rough, but efficient, substitute in the shape of a canvas bag, the ends of which
werc filled with shot. This was merely bhung over the end of the telescope at the proper
balancing point and kept the tube perfectly steady.

Towards the end all these difficulties were surmounted, and on the day of the Trausit the
Janssen slide worked very satisfactorily.

The programme of operations, as revised after the last rehearsal, was as follows : —

Programme of the Photographic Olbservations, Transit of Venus, at Roorkee,
December 8th (9th Civil) 1874,

1. As the dry-plates have not been found to give satisfactory results, and there is no
difficulty in working the ordinary wet-plate process,
. the latter will be adopted. It will, however, be
desirable to have a small supply of dry-plates prepared in reserve in case of accidents, and also
to be used, if necessary, at times when the supply of wet-plates cannot readily be kept up.

Process.

% Tt has been ascertained that with four silver baths a constant supply of wet-plates at
itervals of two minutes can be maintained. Arrangements must, therefore, be made for having
lour l_;aths n good order, for the six-inch plates, and a large bath for the Janssen plates.
lt\t least two baths, one large and one small, must be kept in reserve in case of one of the other
mlhs.getblng out of order, or becoming temporarily unfit for use. A sufficient supply of clear
tclollodlon must also be prepared so as to allow of every plate being coated with fresh collodion,
]1)0 slame colladion not being used twice—about two pints will be sufficient ; 150 ounces of
(]Lvte oper and a su'ﬂiclenga quantity of cyanide solution for fixing will also be prepared. The
plates w1l! not be intensified, but the greatest degree of intensity possible should be obtained
from the first development,

the biét Sor(l]:e d.ays before the Tl'aqsit, 12(} six-inch glasses will be selected.from those set by as

B rcser; al% 3Wlll be numbere.d with a diamond in one corner, consecutively from 1 to 120,

whols ofet(;l 0 or 40 plates will also be selected and marled with a cross in one corner. The

thon ] ese plates as well as a dozen circular Janssen plates will be carefully cleaned and
co albumenised on the unmarked side.

holdiil tThe plates thus numbered and albumenised will be arranged in order in five boxes,
tcbog wo dozen each, with the marked corners running along the upper left-hand side of
xes.  Each box will be legibly marked with a distinguishing letter and the numbers of

f N T ini ' :

r;:erplatfs Eontamefl in it, thus ]_‘?‘A A sixth box, containing marked plates, will be kept in
. € to be nsed if required, and any plates so used must be numbered at the time with their
Proper number in order of sequence. .

presef\.de};le.“tmOSt care must.be taken that the proper order of sequence of the plates is

alteration i oughout the operations, but if, by accident, a plate should be left out, or any

charge W}llu Sequence occur, a note must be made of it at once and given to the Officer in

uriE an 0fw1ll duly record it. Should any of the plates originally numbered be broken

from %h y of the operations, or put aside from any other cause, their places must be filled up
¢ marked plates, and they must be numbered in their proper order of sequence.
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6. During the operations it may be advisable to :
and after the interval of relazation thout mid-tmnsit,e);l:-o:: qizk};];tzi’ lelcularlf befire
spoiled wet-plate. In order to secure the proper sequence of these plates tEp y hthe Plice of 4
ble, be numbered in their proper order, following the numbers of the wet e])':eou_ld, F o,
preceding them, the corresponding cleaned and numbered plates being passeg :v:r ‘m‘%ﬁdiat;]y
* en qry

plates are used, the Officer in charge must always be informed ’
aperture of the exposing shutter. y red, 0 that he may change

7. When developed, the plates must be placed in the draini i :
they were taken, and carefully placed aside til})after the Tran:};;l.mg rocke in the oriry mlic

Distribution of duties. follov?é :_The distribution of duties wil 1

Japtain Waterhouse will remain at the Photoheliograph, expose th
time at which each is taken, carefully noting any variation lin’the li)nterva‘laspgstﬁ:hz:dn?t?rd t
circumstances. In case of the exposing shutter sticking so that the plate is not ex oy
the time recorded by the Chronograph, he will record the time at which the signal wq};ofeddat
and cross it out with a remark “ slide stuck,” and at once proceed to attach another ioo?z "
record the time when the plate was actually exposed. At every sixth plate he will re lalent?,d
cross-wires by the reticule. He will be responsible that all the adjustments of the instmm :
are in good order the day before the Transit. He will be assisted by a native khalassic 1o h:“d
the plates in and out, turn the dome, &e. "

9. Sergeant _Hm‘rold will develope the plates and exercise a general supervision in te
dark room. He will take specml care that the plates are ranged in their proper order of
sequence as developed, and will note in writing any variations. Should any change in the

exposures, or in the adjustment of the pictures on the plates, be necessary, he will at one:
inform the Officer in charge.

10. Corporal George will coat the plates with collodion and put them in the baths, He
will be responsible that the plates are taken up in proper order, as arranged in the boxes, al
will at once report any change. Should it be necessary to pass over any of the marked mi
numbered plates, he will see that the plates substituted for them are properly numberedin
order, as deseribed in paragraph 5. In coating the plates with collodion le will observels
keep the numbered corner of the plate downwards and at the upper right-hand corner, pouring
off the collodion at the lower right-hand corner, so that when the plate is placed in the shl,
the number may e on the back, or uncoated side, of the plate, at the wupper left-hand coner
of the slide, and the thick collodion corner at the ZJower left-hand corner, thus furnishings
ready means of ascertaining the proper position of the sun’s image on the plates.

11. Private Fox will take the plates out of the baths, place them in the dark-slides, v
‘the manner described in the last paragraph, and pass them into the dome. He will also camy
the Janssen slide into the dome, place on and take off the No. 1 counterpoise and cany te
Janssen plate back again for development. Should there be any delay in a wet-piate heing
ready at the proper time, he will keep a dry-plate in readiness and send it in, notifying the
change ; and this he should do at all changes from wet to dry, or vice versd.

12. One khalassie will remain in the dark-room to assist in handing the d:u-k-slidfz back-
wards and forwards, and will put on the No. 2 counterpoise when the Janssen slide s el
A second khalassie will remain in the space between the double-doors and pass Fhe dork-slides
in and out through the boxes in the doors. The third khalassie will remain the dome te
hand the plates to the officer in charge, turn the dome, &c.

13. The dome will be opened at 6 . ar. by the orderly of the week, who will uncort
the instrument and have all in readiness for commencing work at about 4 to 7.

14. The officer in charge will see that everything is ready for work and verlf."ﬁi‘e
adjustments of the Photoheliograph and the electrical communications with the Chronogml;h;
which should all have been carefully examined and adjusted two or three days befored "
Trausit. He will also compare the time of the electric clock-dial in the dome with the standa
clock, and also with the chronometer, in case of the clock breaking down.

15. 'The following routine of taking the photographs will be strictly oh'servednl‘v!]m:e:
the state of the weather, but the officer in charge will exercise his discretion in regt "Il“l:l'iwf
intervals between the exposures, in the case of the weather being cloudy, so as to avall 1"
of a passing gleam of clear sunshine.

16. It has been computed tbat the first contact will take p!nce about 12b. .10'1:)'*“;
(sidereal time) or Th, 13m. 7s. (mean time.) The order for commencing the Prepqr?tlf{]“‘w.
plates will be given about 11h. 55m., and the work of the day will commence with llw‘h"
sure of a Janssen plate for trial of the apparatus, after which four of the six-inch ¥ ot
be exposed at intervals of two minutes. About the time of bisection, at 12h. 24'.‘;"1’ nJanw
Janssen will be exposed, to be followed, as before, by 4 six-inch plates, and a thi bout 16h
plate will be prepared in rendiness for the first internal contact ot Ingress, Molar witk
30m., for which a signal will be given by Colonel Tennant; and after this the {f]&’; i
of photographing the Transit, at intervale of two minutes, on the six-inch plates ™ re‘hl,;,(e
on uninterruptedly, with the exception of the intervals to be noted herealter; every s
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. ‘1 the reticule instead of the cross-wires, until a fe‘.v minutes })efore the secot_ld
being t{‘kent‘:cléhat l]i:m-ess, about 16h. 38m., when the Janssen slide will again be mounted in
internal con ¥ | for exposure to be given by Colonel Tennant. Janssen plates

: await the signa . ;
readiness, and he times of bisection and last contact at Egress, and during the

. ken about the ad .
""tlir:l:lz l?st‘tvzei the exposures of these plates, 4 six-inch plates will be taken as at Ingress.
mn

ust be borne in mind that the photographing of the internal contact at Egress with .the
.}Z::sen apparatus is all-important, and ample time must be allowed to make sure of everything

Jeing in readiness to expose the plate at the moment the signal is given.

17. At 14h. asignal will be given by the officer in charge for a break of 15 minutes
n the observations.  All wet-plates then under preparation will be exposed, and dry-plates
sill be sent in until all the wet-plates have been developed and everything is ready for opening
it the doors.  In like manner, after the breal, dry-plates will be sent in until the wet-plates

are ready.
18. After the Travsit the officer in charge will examine and verify the sequence of the
lates in the racks, and have them carefully dried aud then replaced in proper order in the

plate-boxes.

The operations during the Transit were carried out in accordance with the foregoing
X il programme with the cxception that, instead of
Operntions of the Bth (Sth Civil. 4 six-inch plates being taken between the
Janssen’s, only two were taken, in order to obviate all risk of being too late. There was also
an error of sequence, the plates marked Nos. 86 and 87 having been taken after Nos. 88 and
$0. This was detected in going over the plates, after the Transit, from the position of the

plates in the drying racks, and, when confirmed by mcasurement, duly recorded.
The total number of six-inch plates recorded is 109, but of these, two (Nos. 103 and 104)
Results failed totally, and Nos. 1 and 2, taken at the very
’ commencement, of the Transit, are so faint as to be

nearly useless ; they have, however, been put up with the rest, making in all 107 photographs.

Many of the photographs show very marked irradiation round the planet, and in some
few cases there is an appearance resembling streamers issuing from different parts about its
limb. In plate No. 105, taken about the time of Disection at Egress, the whole disc of the
planet is just visible with a very faint trace of a bright Loundary, but it is remarkuable that in
the Janssen plate No. 4, taken just before this plate, the disc of the planet is not distinctly
visible in any of the pictures, and is, perhaps, only doubtfully so in one or two of them. With
a few exceptions, at every sixth plate the reticule was sobstituted for the cross wires.

Lhave but little to add in the way of general remarks. The arrangements of the rooms
and programme of operations proved efficient and

G 3 1 i
enernl Remarks, left little to be desired.

. OF the Photoheliograph I can say little. It was no doubt an excellent and carefully
finished instrument, but I think that for continuous work extending over some hours, during
xhlkdl]!:he a{lJustments were constantly being disturbed by the iusertion and withdrawal of the
l_tar -slides, it should' have been more firmly mounted in consideration of its great length than
ma‘sns.f 'll]‘]he dark-s‘hdcs were found. to be very stiff and did not appear to have been originally
" ?Od he same size as the focussing screen, which fitted perfectly, and consequently they

quired considerable filing down to make them fit, at the risk of losing sharp definitions.

the TItﬂ;ink 1‘5he pattern of dark-slides adopted for the equatorial camera used at Dodabetta for
- d0 al Eclipse of 1871 was far preferable and much more convenient for easy iusertion and
drawal of the slides through a long series of observations.

t epilmﬁal”.?d)' Doll:‘e(l some of the defects of the Japssen slide, the want of bLlackening of
irreglnla;it f)tfl'l t:;ces, the friction between the revolving disc and the case, and the consequent
dmirable }:md 1?. clock-work'; but these defects can easily be avoided in future. The idea is
ach o s]ié:; ve ﬂS. lar as I can judge froin results, well adapted for the object in view, but should
should be mag U;t( I::t the next Transit, it would, I think, be.des_n'uble tha_t arrangements
mich longer e ‘_Ol(‘lt e automatic movement to be continued or distributed at intervals over a
all the pllenor[r’l‘fllo —1I should say for at least three or four minutes, perhaps even five—so that
of the slide nee"a_attendmg the contact may be fully observed and recorded. The mounting
inch plates thucelis;tatgs the alteration of the adjustments of the telescope for taking the six-
and it ig th,erefosrsdop[“_“g such observations for some time before and alter the critical period,
ong: 4 period ag ¢ E_Slllﬂble that each operation with the Janssen slide should extend over as
asily changed iEOSS! )lle. Ifit were feasd)l«la to construct the slide so that the plates could be
in quick suceoss w?j“ d be better still ; and in that case three or four plates might be taken
Mangement, wo:]']"(li _burlng .ﬁve ot six minutes about the time of contact, but to do .thls, an
PTOPer position for e required by wlnch' the revolving disc could. be at once brought into the
o be reversed 4] exposing the successive plates, instend of baving (as in the present elide,)
'rough an enfire revolution, which alone takes nearly half a minute.

J. WATERHOUSE, Captain,
Roor Assistant Surveyor Geueral,
“ 18tk December 157+, In charge Photographic Qbservations.
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Report by Captain J. WATERHOUSE, Assislant Surveyor General, in charge Lith

). The amount of work turned out during the
is shown in the table below :—

ographi¢ Broyy,
year, as compared with the preyios year

1873. 187

]
New drawings executed on transfer paper 274 o

0. do. do.  on stone 2

Color stones prepared lgg 1345
Subjects printed 481 602

Complete copies w | 1,569,652 | 2143
»99,0¢ 214,153
Pulls e w | 238712 2,77,681
Sheets of forms, &c., for type . 5 2,100
Complete copies 2 .

3

,76,334 | 196,87
Pulls Rl

7
3,80,693 | 9,28,583

2. The cost of the establishment and contingencies has amounted to Rs. 40 617-0.0
or Rs. 43-12.8 more than last year. o

3. The color printing of the engraved sheets of the Atlas of India and other depatt.
mental and extra-departmental maps and publications has continued to make good progres
during the year, and the new preliminary map of the Bombay Presidency, two geolozrical
maps of the Trans-Indus Salt Region, and the provinee of Pegu, and a map showing the dix
tribution of the forests in British Burmah, all of large size, are excellent specimens of work.

4. During the year, Mr. Fraser Crawford’s method of drawing lithographic transfems over
photographic prints made with gelatine and bichromate of potash, alluded to in my report of
the Photographic Branch for last year, has been largely used, and is found very valuabk
in making copies or reductions of subjects unsuited for photozincography. Some experimens
have also becu made with a method of making transfers of shaded chalk drawisgs on the
grained transfer paper prepared by Messrs. Maclure and Macdonald, and Iam much indeblelt
Major Godwin-Austen, who has used the paper with great success, for a supply of it and iforn-
ation regarding its use.

5. I have again the pleasure of reporting on the continued good condact and derelin
to their duties shown by Messrs. Jevezy, Niven and Lepage, and by the native assistauts ad
draftsmen. .

J. WATERHOUSE, Caplain,
Assistant Surveyor General,
In charge Lithographic Brawh.

Abstracts of the Drawings executed in the Surveyor General's Office, Lithographic Branch, fim
1s¢ January to 3lst December 1874.

) o . i } No, of X
Seale. Neow Maps, ::JL;;;tllv‘::cutzl.lr:fi:?;l;}acedl;?e‘zlel;ﬁsyooarr.wmcn were Bizo, S, Rint
e
GENERAL Maps,
B miles = 1 inch | Western Bengal, Sheets Nos. 11,12, 13, 15, Traperial w| 6
16 and 17. . . 1
128 ., =1 , |Indexto the Sheets of the Atlas of Indin, | Ditto
squares drawn only.
8 , =1, Pre?iminnry Map of Bhootan ... ... | Double Elephant... | 1
DisToicTs.
1
4 miles = 1 inch | District Darjecling .. DOU}JIG E}cPhﬂﬂt 1
" » " Bhundarah (a portion drawn) (aiecond Anliquarian
edition.
# ., =1, |Skeleton Map of Bhaugulpoor Division ... | Double Roys! }
., =1 . " ,, of District Rungpoor A?lns 1
R . ”» »” Dinagepore ... | Ditto 1
L. =1, ” " » Bograh ... | Super Royal 1
+ .o =1, N " . Moorshedabad .. | Atlas 1
..o =1, " ' » Pubna .. <. | Super Royal 1
1 4 =1, » " " Maldah + | Imperial .
Correctiong,boun- 1 }53:-3
4 =1 , District 24-Purgunnahs { daries, margin ¢| Atlas i
lincs drawn. L. 1 1] 2%
4 ., =1, »  Jeasore Ditto Antiquarian 1 4] ¥
4 =1, »  Nuddeah Ditto Atlas 1 |38
4., =1, » Pubna Ditto Super Roysl 1 ||EE
4 =1, »  Bograh Ditto Ditto 1 1)@
4 =1, »  Rajshahye Ditto Imperial P
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1s¢ January to 318t December 1874— (continued).

Dramings ezecuted in the Surveyor General’s Office, Lithographkic Branch, from

’ N < No. of
ale. Now M, £c. the Hthograp e reneyer, e Size. Sheet.
RrveENvE SORVEY Mars.
1 mile =1inch | Oudh, Sheet No. 38, Districts Gondah and | Super Royal 2
Bharaich.
¢, =1, |District Bijnour, Sheet No. 2 .. | Double Royal 1
1) =1, , Chands, , » 7 .. ™ Ditto 1
1 T » Lohurdugga, Sheets Nos, 11, 14, & 15 Dgtto .. 3
1) =1, , Bareilly, Sheet No.2 (re-drawn) Ditto . 1
1, =14 w w Sheets Nos. 5, 6,8, &9 ...{ Ditto 4
1 :: =1, ,»  Moorshedabad, Sheets Nos. 1,2, 3, 4,6, Ditto 8
7,9 &11. "
1, =1, ,»  Bbaugulpoor, Sheets Nos. 1, 2, 3, 4. 5, Ditto 16
6,7,8,9,10,11,12, 13, 14, 15 & 16. .
1, =1, » Nowgong, Sheets Nos. 1,2, 3,4, 8, Ditto 7
11 & 13.
.. | PuaN oF CANTONMENT AND CIVIL STATION. X
10inches = 1 mile | Plan of Civil Station and City of Dumoh Imperial 1
Birrack Prawns.
Plan of Asseergurh Fort Double Royal 4
. . GEeoLoGIcAL Mars. 71
4 miles = 1inch | Geological Maps of Imdian Atlas, Quarter | 3 Sheet Atlas 2
Sheets Nos. 76 S. W. and 77 N. W, Geolo-
gical lines, &o., drawn.
4, =1, _, of Rajmahal Hills, correc- 1
tion, border lines, &c., drawn,
»  of Dumbal Hills, correction, 1
border lines, &¢., drawn.
4
75
MisceELLaneous DrawiNGs.
- Public Works Department plans e 1
Various scales Bengal Government maps and plans Various sizes 20
I Foreign Department maps and plans ditto I 13
L Archzological Survey plans and drawings ditto 40
T Telegraph Department diagrams, &c. ditto - 30
[ Department of Rlcvenue, Agriculture and Com- ditto . 14
merce maps, plans, &c.
[ Miscellaneous maps and plans, &c., &c. . ditto 115
308
No. of
ting
stonea,
CovrorINg. i
92 miles = 1 § .
miles = 1 inch Sk;‘t:;z]‘;ltan t?é the Prol:r_mcefs Bcomp;-ising the | Double Elephant ... 3
) 'enan OVernors 1p O engal, :
T Preliminary Map of Hombay Presidency ditto 2
LI ! Ditto ditto plate transforred ditto 3
v " " Sl\e?ch Map_of India, Sheets Nos. 1 to 6 ditto 19
[ Intll:adi;howmg the progress of the Survey of | Imperial 5
oo In;lg;;o the sheets of the Atlas of India for ditto 1
8 X
. :’v :, g}:ll; ngwl(:::l?r: E:]nganhe:ts fsb{los. lannd 12 ditto 4
4 al as, Quarter Sheets Nos. 3
) piE; UNE,51SE, 725E, md 93 N E. J| & Sheet s ”
" umoh i
5w Ditto Nuddesh o LT.E:"“ 1
oo Ditto Jessore Anlignarian 1
» " Ditto Rajshahye 1 rial 1
"o Ditte Bograh 7 Sl:g:;l;oynl 1
v Ditto 24. ergunnahs Atlas 1
[ ” Ditto Pubna ... | Super Royal 1
"o, Oudh Revenue Survey, Sheets Nos. 23,24 and 38 ditto 6
" District Bijnour, Sheets No, § Double Royal 1
. 2Ditto_ Bareilly, Sheets Nos. 1, 7 and 10 onr ditto 3
2, . SkSpecunen sheots of Cadastral Survey ... | Imperial 4
’ ﬁi‘;txaptné the Pml:inccsf comprising the | Double Elepbant ... 2
1tenant-Governorship of Bongal, illus-
it;ﬂ:lsn;;d’tho Report on the cultivation of Jute

Remangs,

}

Line of
levels.
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pkic B
st January lo 313t December 1874—(concluded), raach, fron

Scale,

New Maps, &0., the lithographle drawings of which were
oompleted during the present year. Elze, No. o
Sheels,) Riuuyg,

22 miles=1 inch ...

1,
64

8
120 ,,

16,
8 .

128 miles=1 inch ...

64 , =1

1 inch=1 mile ...
R mile=1 inch ...

256 ,, =1

»

T

Sketch Map of India, sheets Nos. 1 to 6, show- ditto 6 )
Thingpﬁnuncinl circles..
e Presidency Division, comprising the 24- | 3 Sheet Imperial .
Pergunnahs,y Nuddea, and Jegsore.g b perisl ..
Mull)) of Burdwan Division, comprising the | Imperial 1
istricts of Burdwan, Beerbhoom, Ban-
kura, &e.

The Provinces of Bengal, Behar, and Orissa
under the jurisdiction of Lieutenant-Gover-
nor of Bengal with Provinces of Assam
under Chief Commissioner.

Map of Nuddea Dirision .| Atlas

Map of India to illustrate the Annual Report | Imperial
of the Sanitary Commissioner for 1874.

Forest Mep of British Burma .| ditte

Sketch Map of the Islands in the Bay of | Super Royal
Bengal.

Map of Indie, shewing arsenals, magazines, | Imperial
depbts, &c.

Sketch of Chota Nagpore to accompany the
annual return and the Report of the Raun-
chee circle of Vaccinntion.

Sketch map of Dacca and Fureedpore districts, | Super Royal
shewing the Vaccination operations in 1872-
73 and 1873-74.

Sketch map of the Metropolitan Vaccine | Atlas 2
Circle shewing the operations of 1873-74.

Map shewing the existing circles of Vaccina- | § Sheet Super Royal 3
tion in their relation to the Metropolitan
circles.

Map of Bengal, shewing the tracts affected | Super Royal
by the famine of 1874.

Settlement map of district Bahraich, Nos. 1& 2 | Atlas

Map of Bamun Pokri plantation reserve  « | 4 Sheet Super Royal

Rain map of India .

Chart of rainfall in 1873

Weather chart for April 1873

» ,, for June ,,
" ,» for August,,

Wreck chart of the coast of India

Nine military maps for Colonel Paget’s wor

Plan of Berhampore drainage scheme

Chart of the Chittagong river ... -

Small plan of Calcutta

Map of Afgbanistan, shewing salt range

View of salt valley at Bahadur Kheyl e

Drawing of antiquities of Orissa, Plate No. 33

" of » of » No. 56
plnn of Cuttack ... -

1

Super Royal w2

w0 —

[

Tmperial

(3

w

—

— et s s bt bt €D ok s e et RO O

—

-
-3

CoLonING GEOLOGICAL SUBVEY MADs.

Geological map of Trans-Indus solt region .. | Double Royal ... 41 nt\:!llv:":
" Pegu province, British | Double Elephant ... 6
Burmah.
Map of Indin, shewing present state of pro- | Foolscap - 3‘
gress of the geological survey for 1874. \
View ol salt valley at Bahadur Kheyl ver | } Sheet do.

ABSTRACT.

General and District maps Zg
Revenue Survey maps . N
Plan of cantonment and civil station e "y
Barrack plans for Secretary of State e oy
Geological maps, lines, &e., drawn g3
Miscellaneous drawings -
Color stones prepared

I
Torat oF SHEETS 450
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of printing erecnted at the Surrveyor General's Office, Lithographic Branck, during the

dlstract year 1874,
e R LS —
Suljects. No. of Shects. | No. of Copies. No. of Pulls.
Lithographic Branch.
. 56 17,679 28,967
; d general maps R g
g;zt:z?eglrfeey sheet maps, 1 mile=1 inch 53 13];;3 lg'gég
t plans i
g?c::tl?;}‘:: oF barracks for Secretary of State 26 1,380 2,392
Reprints of old maps 77 13,210 18,820
Miscellancous maps 70 24,550 43,706
Do. plans, sketches, &e. 305 1,38,902 1,47,705
Tints printed on geological maps and plans 7 4,117 15,695
TotaL 602 2,14,163 2,77,601
Type Department.
Departmental orders, &c e . 14 2,647 2,897
Memoranda and forms for use of the Department 501 1,24,621 1,87,302
Forms of Topagraphical and Revenue Surveys 85 62,608 1,32,984
Transfers of headings, foot-notes, references, &e., to published maps 1,500 6,000 6,000
Torarn 2,100 1,95,876 3,28,683

Statement of cost of Lithograpkic Branch, Surveyor General’s Office.

Rs. A. P.

Permanent establishment o 94,946 13 1
Contingent expenses . 3,841 111
Extra eontingencies .. 1,829 10 0
40,617 9 0

J. WATERHOUSE, Ceptain,
Survevor GenenaL’s Orricr, Assistant Surveyor General,
Liritoenarnic Brawc ; In charge Lithographic Branch,
Calewfta, 18t January 1875.






No. 332.

s of lhe Government of India in the Department of Revenue,

the Proceeding
Balrat Jrom ond Commerce, dated Simla, the 141k May 1875,

Ayriculture,

SURVEYS.

READ— '
the Surveyor General No. 1184, dated 15th January (reqexved on the 26th
Lettez i-ricl.ml87;) subm?tting his anpual general report on the operations of the Topo-
orl;phical Surveys of India and of his head-quarter offices for 1873-74.
-]

OBSERVATIONS.

Seven parties were employed as in the previous year, and the field of
operations was the same, the work being advance.d in compact blocks in con-
\inuation of that already completed. The followmg.table shews the results of
the season’s survey as compared with that of the previous year:—

Final Triangulation
topography. | ino advance. Cost.

Square miles. | Square miles. Rs.
Season 1872-73 25,327 18,930 4,49,896
1873.74 24,103 19,623 4,25,041

The outturn of work is nearly the same, there being a small decrease in
the area of final topography and a slight increase in the area triangulated in
advance. The mileage rate was a little lower than in the previous year, being
Rs. 17-10.0 against Rs. 17-18-0, and the total outlay shews a decrease of
Rs. 24,855.

2. The decrease in the area finally surveyed is due to a smaller outturn in
the area accomplished by No. 6 party, employed on the exploration of the
Eastern Frontier in the Naga Hills and the Manipur State. Great difficulties
bave to be encountered in this survey, and when allowance is made for these,
the outturn of both years has been satisfactory.

_ 3. There bas been a large increase in the oumber of points fixed and
heights determined trigonometrically, as shown below :—

No. of points fixed, Hoights determined.
1872.73 1,885 1,365
1873-74 2,276 1,965

4. The progress made in the drawing, geographical, compiling and en-
graving branches, under the efficient supervision of Mr. James, is satisfactory.
b. The work in the photographic and lithographic branches under the

charge of Cafitain Waterhouse has largely increased and has, as usual, been
successfully performed.

6. Itisto be regretted that the
: photo-collotype process has not been
found sufficiently successful for the reproduction of maps, and it is hoped

that the experi : . il
purposes Wil'l) suf:l::?:(t]s,’ which are being made to utilise the process for other

GOVeZ" T}ée results. of the season, on the whole, are very satisfactory, and the
Thuiupor' eneral in Council considers that great credit is due to Colonel
ter and all the officers referred to in paragraph b8.

OmbER.

the suwcy0~0rdcred that a copy ‘of the above Resolution be forwarded to

I Goneral of 1ndia for information,

(True Extract.)

Secretary to the Government of India.
Bd—p.J. 3,



1875,

DEPARTMENT of RE

VENDR
AGRICULTURE, AND C

OMMRRey

—_—

SURVEYs.

—_—

RESOLUTION,

No. 3

Dated Simla, the 14th May 1875,

Diary No, 255.

SuBiRcT.

¥

eral Report =%,

the Annual Generd! |

anmwt.i(t))tm oef the TOPOgml:-“lrao i

Op'eil'.n and of the Hen(l_-qlfllr s
é:llr\lr:yor Genersl of Indialo ‘



GENERAL REPORT

ON THV

Topographical Swrveys of Jndia,

AND OF THE

SURVEYOR GENERAL’S DEPARTMENT,

FOR SEASON

1874-75.

BY

COLONEL H. L. THUILLIER, c¢s.1, F.RsS, &c,

SUBRVEYOR GENERAL OF INDIA.

SUBMITTED TO THE GOVERNMENT OF INDIA, DEPARTMENT OF REVENUE,
AGRICULTURE, AND COMMERCE.

CALCUTTA :
OFFICE OF SUPERINTENDENT OF GOVERNMENT PRINTING.
1576,
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