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GENERAL REPORT

OF THE

@opographigal Sunbeys of Indix,

SURVEYOR GENERAL’S DEPARTMENT,

FOR SEASON

1871-72. -

No. 154 B, dated Calcutta, 15th January 1873.

The general results of the operations of the Topographical Surveys of India, for the

Introductory ])l'ofessional season of 1871-72, ¢iz., from 1st October

' 1871 to 30th September 1872, and the progress of work

in the several branches of my head-quarters office, for the year ending 31st December 1872,

are deseribed as usnal in the following report submitted in continuation of my general report,
No. 150 B, dated 24th January 1872,

2. The frequency of these reviews of a single operation or description of survevs,
carried on year after year on the same principles and with the same officers and men, over vast
tracts of territory, which of neccssity must occupy a long course of ycars in the completion,
naturally entails much sameness of details and repetition of explanations, for which allowance
must be made in the perusal of the histoiy of a department so constantly describing its own
proccedings and results. The professional and other details are more given asa necessary
and useful record ol departmental events, which from thus being strung together and printed
annually, may Lereafter e found and referred to, with greater certainty and convenience.

3. The number of the Topograpbical Surveys under my direction has, hy the resuscitation
of No. 2 Party for Khandesh and Bombay Native Statcs,
been again raised to seven, as originally constituted prior
to 1870 ; the prosecution of each field of survey has been carried systematically on towards
filling up each degree of blank country in the respective divisions, so as to provide for each
sheet of the Indian Atlas in due order. The several executive officers have again pursued
their laborious course with equal advantage and success, and were, during the season under
review, thus employed :—

No. 1.—Under Licutenant T. H. Holdich, R. E., Assistant Superintentent Officiating
in charge, in portions of the Native States of Gwalior, Holkar’s Territory,
Kotah, Tonk, Jhalawar and Kurwai, within the limits of the Indore and
Rajputana Agencies ;

Surveys in progress.

No. 2.—Under F. B. Girdlestone, Tsquire, Officiating Deputy Superintendent in
Khandesh (Bombay Presidency), and the Native States lying between
the Nerbudda and Taptee Rivers of DBurwani, Dhar, Holkar and
outlying portions of Sindial’s Territory in the Rajputana Agency
embracing a coutinuation of the Sathpura Range, and the completed
Surveys of the Central Provinees;

No. 3.—Under Colonel G. H. Saxton, Deputy Superintendent, in portion of Bustar
Dependency of the South-Lastern portion of the Central Provinces, and in
Jeypur, Panchpenta, Madgul and Vizianagram, in the Vizagapatam
Agency of the Madras Presidency ;

No. 4.—Under Major G. C. Depree, Deputy Superintendent, in the northern zemin-
darees ol district Belaspur and distriect Mandlah in the Central Provinces,
and in Tolooka Sohagpur of the Hewah State, in continuation of former
work in the Chota Nagpur Province, .

No. 5.—Under Captain R. V. Riddell, R. E., in Bhopal and Malwa, includiug pertions
of Gwalior, Kurwai, Mohamedgurh, Nawab, Basoda, and Pathari i the
Indore Agency, in succession to the completed arcas in Bundelkund and
the Revenue Survey of the Sangor Distriet;
an
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No. 6.—Under Captain W. F. Badgley, Officiating Deputy Superintendent, in the
South Cachar, Lushai and Munnipur Hills on the Eastern Froutier of
Bengal, advancing under protection of the military expedition, to obtain
geographical knowledge of the hitherto unknown territory outside the
British distriets of Cachar, Sylhet, Tipperah and Chittagong, occupied by
various tribes not amenable to British rule;

No. 7.—Under Captain George Strahan, R. E., Deputy Superintendent, in the
states of Jodhpur and Udeypur, and the distriet of Ajmere and Mhairwara
within the Rajputana Agency. Also the large scale survey of the
Sanitarium of Simla during the recess months.

4, These Surveys thus occupy every variety of ground extending from the extreme
eastern limit Leyond actual British possessions in Bengal, in about the meridian of 93° east
longitude, to the eastern frontier of the Bombay Presidency, in about 74° east longitude, or
from Munnipur territory oh the east, to Dhoolia and the Westéern Ghats of Borbay on the west,
and down nearly to the Godavery on the parallel of 18° north latitude on the south, the dis-
tance between the most eastern and western surveys being nearly 1,300 miles in a direct line.

5. As these surveys progress, the ground to be taken up becomes more insalubrious and
difficult of access and occupation, both by rcason of physical obstacles, bad climate, and bad
water. Without exception almost, the ground now oceupied by each party is very wild, much
of it altogether uninhabited, and in mauy parts very hostile to health from malaria. While
some partics cannot obtain, except from long distances, water fit for human drink, others have
to carry about provisions, even the commoncst necessaries of life, throughout the field season,
which renders carriage difficult and expensive. In the hills inhabited by Gonds skirting the
northern frontier of the Central Provinces, again within the Sathpura Hills, west of British Nimar,
and also in the Bheel Country south and west of Ajmere and Mhairwara, even guides are not
casily procured and the uncivilised inhabitants whose hamlets are oceasionally found within
the jungles, fly at the approach of strangers, and will afford no information when surprised
and questioned.

6. These are but a few of the difficultics and obstacles which affect cost and progress, and
have yearly to be contended against and overcome by the Topographical Surveyors now explor-
ing and surveying in detail, the vast tracts still remaining which have never before come
under the regular operations of the Survey Department, or indeed of any survey at all, but all
and every corner of which must be penetrated and defined. Yet steadily a marked impression
is being made in laying down the features of the country towards completing the first survey of
all India, and an area of from 16,000 to 13,000 square miles on an average, is annually mapped
by this one branch of the department.

7. The area of final survey completed during the scason under review is the outturn of
only six surveys, as the small nucleus of No. 2 Party

Season’s total out-turn of final topography.  could do no more than break ground in Khandesh by
laying out the skeleton triangulation in advance, ag

previously reported, and no detail survey could be attempted. The topography actually obtained
represents an area of 17,910 squarc miles, of which 13,110 square miles are on the inch to the

mile scale, or (13‘;@ of nature, as usual for the regular surveys in the ordinary divisions. Also

4,800 square miles on and beyond the eastern frontier of Bengal on the geographical secale

of 4 miles to the inch or mfm of nature, which being special, and in no way adapted or required

for the former scale, partakes necessarily of the character of a rapid military reconnoissance
having been conducted under very exceptional circumstances during the rapid advance of a
military foree into a hostile country, and achieved only under the protection of a large military
force.

8. The triangulation extended in advance for the ensuing or current, and future season’s
detail survey, covers an area of 16,336 square miles in
addition to that represented in the previous paragraph ;
the basis for future topography is, therefore, very well
provided for, as so essential for the correct conduet of the operations. This area of the skeleton
work performed, although less thau that of 1870-71, is considerably in excess of the out-turn of
1869-70.

Trinngulation completed in advance of
detail survey.

9. The total cost at which these gencral results have bheen obtained amounts, under all
heads hoth of permanent ecstablishments and contingent
charges, to Rs. 4,71,616, in the aggregate, as specified
under each party, this includes the cost of triangulation in advance and the exceptional charges
for the re-equipment of No. 2 survey in tents, tools, stores of various Linds, and railway
and conveyance charges of the establishment (Iuropean and Native).

Total cost of the scason’s operations.

10.  The average rate or cost per square mile of topography completed, and mapping
Averngo cost of flnal survey. l'cll‘(lcl‘l‘?tl l)y the exccutives, 19 for the season Ris, 20-10,
) ov in Bnglish money £ 2-1.3 per square mile, which

contrasts (avorably with the mean rates of the two previous seasons.

111
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11, The following statement exhibits the amount
and professional nature of the work performed and the
actual cost of each survey :—

Statement of geueral résults.

ta | T < | 5] % a & -
£% 2 4 8 s Fl <
&3 | = s |4 28 s ]
g8 2 < a 1= R,
P a. = = s °
£32 s ({2 | 2 E £3 | 2 =
ga |2 eS8 |28 %%
. . 2 . - 9 N
Designalion of Survey. ta‘. z g3 g 13 S £4 2 « 5 |Total cost,| Brusnge.
2g | E2 |5 |5 | 2 2| E °2
€3 | B2 |2 | 5| B | 23| .5 | 2k
S (§2 (2| e | 5|55 |52 24
£2 £a 5 e 24
A & % = mg. 55 3 za : =
.
No. 1 Suevay,—Gwalior and Cen-
tral India, | 2780 4200 78| 9] oc 334 | 120 2000 | 65,627
No, 2 Sonver,—Khaudesh and
Dombay Native States 4940 [ 137 | 831 | 59 589 64 [ None®| 97,067 | * Triangulailon only,
No. 3 Sunvax,—Central Provinces
and Vizagopslam Agency ... | 2,00 - 4o | 109t | .. 00t 2,009 02,015 |  1Poiuts interpolated in the
triangulation of the previous
scasons.

No. ¢ Svnvsr,—Noth—-Engtcm
Division, Central Provinces ... [ 2,691 | 2,100 [ 40 272 | 80 166 127 | 2,601 62057 | Ground very diffeat, cover-
ed with hills and forest,

No. 5 8unvey,—Bhopaland Malwa | 3,123 | ... 9,124 9,156 ‘No {riongulation  per-
No, 0 Syavar,—Khasia and Garo ormed.

Hills, south Cuchar ond Lushai

Hills o | 48005 | 2156 10| 116|186 05 332 | 4800 47,073 | £ Mllitary reconnolsaance
oun scnle 4 miles=1 inch, nlso
101 miles of route sarvey in
the Lushai Hills on scale 1
milo =1 inch,

No. 7 Suavey,~Rajputans w|og012| 2ed0f L 145 200 [ 1,89 88,841 | 91miles of traverse survey
and (riangulation for Simla
special suevey,—17 iles of
traverse for tho Sambbur
Lake survey and triaogula-
tion round Delhi.

Torar ..} 17,010 | 16,3930 | 339 (1,707 | .. 1,398 17,993 | 9,71,610 | Average rate or cost for
final survey, Us. 20—10 per
square mile,

12. The general results are good, showing for a slightly inereased outlay an increase of
area brought under final survey during the season of
3,318 square miles above that obtained during 1870-71,
whilst the rate or cost per square mile has been materially decreased.

Remarks on general results.

Comparison of resulls of 1870-T1 with 1871-72.

Final topography. 'li‘l‘;in:dg‘:n’ll:‘t:ioon Cost, Average mileage rate,
? Square milus, Square miles. Rs. Rs. A,
Scason 1870 71 14,602 20,742 3,24,225 24 4
» 187172 17,010 16,330 3,71,010 20 10
Ditlerence +3,318 —4,400 | +47,301 —3 10

13. "The decrease in the arca triangulated in advance of detail survey is, owing to Nos. 3§
and 5 parties having obtained a sufficiency of such points during previous seasons for the plane
table operations of nearly the next two years, It is injudicious to extend the triangulation too
much in advance of details, because the marks and poles are frequently removed or destroyed
by the people of the country, are blown down during the monsoon months, or are obscured hy
the rapid growth of underwood and jungle, so that, all the labor and cost of clearing sites aud
erecting marks would have to be incurred a second time.

14. With refercnce to the area triangulated, the number of points fizsed and eclevations
determined, the results contrast favorably with those of the previous season as shown in the
comparative statement.

1870-71. 1871-72, REauanks,
Number of statlons observed at ... 450 313* * No data glven by No. 7, Rajputana Survey.
Polnts (ixed Trigonometrically ... . 1,850 1,787¢ Interpolated pointe ineluded in tho return of No, 3
. Central Proviuces and Vizagapalam Agency Survey,
Holghts determined Trigonometrically v “ 1,218 1,308 Points of Nagn Hilla {rlangulation included in the
relurn of No, 6, Khasia nud Garo Hills Survey.
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15. To obtain the required standard number of one fixed point and elevation within every
10 sqhare miles of area, is undoubtedly difficult in forest-covere(.l hilly ground, and it can onl'y be
secured under certain circumstances at a somewhat enhanced mileage cost, but _I consnd_er 1t of
the utmost importance to uphold and enforce rigidly, every measure on whlgh dgpends the
system of topographical surveying with the plane table, and the accurate delineation of the
features of the ground, and it affords me much satisfaction to state that the most strentous -
exertions are made by the several executives in charge of parties, to arrive at, and maintain a
high order of professional accuracy, as their maps and data rendered amply testify.

16. A rigorous system of check is now applied in each survey by test-lines or traversing,
run through every plane table, and several hundred linear
miles of chain o perambulator measurements, where
practicable, have been made in addition to examination
in sifu or from fixed commanding points by means of intersections. Every executive in charge
of a party is required to report before leaving the field of survey, that all the plane tabling has
been duly examined and tested on the ground, and without this no season’s work is considered
complete.

Nature of test applied to the season’s out-
turn of final survey.

17. The results and value of the season’s triangulation and the plane table stations or
fixings per square mile on which the accuracy of the
delineation of the ground depends, are given in the
following tabular statement:—

Professional results.

|

TRIANGULAR Avernge

: Mnan DrrFERENCR IN CoMuoON
Nowozs o TaisncLes. g‘:sgﬁ;; S1pEs IN INCUEY PER MILE, EJ{:;':
Sumvays, in‘é:';ﬂ REMaDES.
Jet | 2ud | 8rd | 4th | 18t | 2nd 1t | ond [ %ra | gth | FLMTS
Clogs. | Class. | Clase. | Clues. | Class, | Cluss, | Class. | Class. | Class. | Class. survey.
Tnches.

No. 1 155 40 728 507 L. 202 2'49 040 106
w 2 8 242 21| 1,132 30| 129{ .. 620| 1100| 20030 ..* | * Notopography for the
szuson, parly reorgauis-

ed,

n 8 20| 17| .. 600 | .. 47

»w 4 P 9 50 388 43 174 | 2600 | 92520 70 | 145 linear miles of check
traversing.

w 8 . 60

» 0 " w 27 63 85 1175 | 48:00% «.3 | % Dialanl peaks wilhout
mnrks,

$ Mililary reconnoisaance
w 7 57 368 27 1% 858 85 | onscaledinches=1mnile

18.  These results are most satisfactory, and prove that every possible care has been taken
to uphold the general yalue and aceuracy of the operations on which the topographical work
depends.  The lowest average number of plane table fixings appears in No. 3 survey, but the
ground is a mass of forest-covered Lills, and beyond doubt the most difficult to deal with
allotted to any survey.

19. The actual area represented on the standard 1 inch scale sheets or sections of
15 minutes of latitude by 30 minutes of longitude, is
about 17,398 square miles, contained in 41 sheets of
double elephant size paper. All these have been carefully examined and the greater number
have been already reproduced to scale and printed by the photozincographic process, and are
under issue to varions Government departments and officials. The whole series of the past
season’s work very recently received in this office, will be thus published before this report can
be printed.

Remarks on the season’s fair maps.

20. The area surveyed and mapped as shove deseribed, being all closely based on the
Great Triangulation, furnishes valuable geographical materials for the Indian Atlas Sheets,
which it is so important Lo fill up as follows:—

Nos, 1-6 & 7 Surveys.—In Sindiah’s and Holkar's territory, Bhopal,
Jodhpur, Udepur, Kota, Tonk and some of the { For portions of Atlas Shects 34,
smaller or pelty stntes interlnced. Ajmero and 51, 62 and 53.
Mhnirwara : all within the Indore and "Rajputana
Polilical Ageancies,

No. 3 Seevey.—In the dependency of Bustar (Central Provinces)
and in Jeypur, Vizinnagram, Madgnl and Panch- .
R}nln in the Vizagapalam Agency of the For portions of Atlas Sheet 93.

adras Presidency.
224
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No. 4 SunvEY.—In the zemindarees situnted within the northern
portion of District Belaspur, Central Provinces, } For portion of Atlas Sheet 90.
and in Toluka Sobagpur of the Rewnh State.

No. 6 Sunvey.—In the Sonth Cachar Hills, Munipur State and Lu-] For portions of Atlas Sheets 131
shoi Hills on the Eastern Frontier of Bengul. and 132,

21. Fully two-thirds of these geographical materials have been reduced to the § inch
or 4 miles=1 inch scale, and fair drawn on Atlas Sheets in outline for engraving, and a
considerable portion is already gu copper in various stages; a result which, for a second time,
it affords me the greatest gratification to report for the information of Government, for nothing
can more clearly illustrate one of the great advantages secured by the transfer of the engraving
of the Indian Atlas Sheets to India, and the means it affords us of pushing on with the final
publication of the several surveys as annually prodaced.

22, In fact the due and proper prosecution in this country, under competent management
of the engraving which bas for so many years languished in England without the necessary
agency or superintendence for its systematic and continuous conduct, will, I believe, do more for
the utilisation of the survey results, and for the economical working of the Department, by saving
many of the numerous preliminary lithographed issues, which we have always been obliged
to make, than any other measure. The details connected with the engraving branch which
follow, will explain this more fully.

93, There is a marked improvement generally in the style and cxecution of the 1 inch
standard maps of the season, most of them are exceed-
ingly well drawn, and highly creditable productions, the
most meritorious draftsmen heing distinguished by name. Relatively the following opinion has
been formed.

Relative value of Fair Maps,

No. 1 Gualior and Ceuntral India Survey.—All the sheets ave well finished, and the ground
is effectively delineated. A few of the sheets failed to reproduce clearly by photozinco-carhon
transfer, owing to the extreme fineness of the lines (pen work) used in expressing subordinate
features and nndulating ground. The best sheets are by Messrs. Bolst and Cornelius.

No. 8 Survey, Central Provinces and Fizagapatam Agency.—The extremely complicated
difficult nature of the ground is well expressed. The writing of names and general finish defec-
tive. Most of the maps have reproduced fairly. Those by Mr. May are fair specimens of hill
delineation.

No. 4 Survey, North-Eastern Division, Central Provinces.—The sheets are well finished, shew-
ing much improvement, and the drawing generally is clear and bold, although somewhat stiff
and conventional in style. With the exception of one sheet in which ravines, undulations and
the lower slopes of the hills were expressed in very fine lines, and in pale ink, all have repro-
dueed well.  Mr., J. H. Wilson’s drawing is clear and eflective.

No. 5 Survey, Bhopal and Malwa.—~Very clear, effective and bold drawing; some of the
hill ranges appear to be rather heavily expressed, considering their low elevation above the
general level of the country. All the sheets have reproduced clearly and well, especially those by
Captains Riddell and Wilmer, which are very good specimens.

No. 6 Survey, Luskai and South Cachar Hills.—(Scale 4 miles=1 inch) ground well and
clearly cxpressed by Mr. Robert for ‘the small scale. The sheets have reproduced very
clearly.

No. 7 Survey Rajputana.—Delineation of ground good and effective, all the sheets are care-
fully executed and have reproduced well. Those by Messrs. Todd and McNair are the
best. The shects of the larger scale (24 inches=1 mile) Simla survey, are very clearly and
heantifully drawn by Captain George Strahan, and have reproduced well. Others by Mr.
Stotesbury arc also good specimens, These sheets are under veproduction as well as
rednetion on two-ihirds the scale (16 inches=1 mile) of the original drawings.

24, Valuable and interesting geographical, historical and traditionary notes, with
remarks on the people, their manners and customs in
various portions of the country brought under survey,
extracted from the narralive professional reports of
axcentives, are given in Appendix A.

Extracts from the Narrative reports of
exeentives.

N
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25. During the season under review the combined area completed by topographical
Combined results of Topographical and and revenue surveys, and the aggregate cost and mileage

Revenue Surveys. rate for final survey are given in the following table,
Arllm " R toof
complete verago rate of survoy
uare | Total cost. p?g square mile, ReyaRgS.
mlles.
Ra. Rs. A,
UPPER CIRCLE, Punjab and North-West Provinces 8,057 4,27,647 53—1 This includes the cndustral or * ficlq

survey” in the North-West Pro.
vinces, area $07 square miles or
574,063 acres, on 16 inches=1 mlle,
LOWER CIRCLE, Depgal, Central Provinces and

Bombay . . 10,087 4,04,598 46—1
REVENUE SURVEY Total ... 18,144 8,02,143 49—9 4,873 vfllages.
{ 1,109 blocks and grants, &c., 18
river circults,
TOPOGRAPHICAL SURVEY Total .- 17,010 9,71,616 20~10
Geanp Torar . 30,054 12,863,750 35—1 General avernge rate for topographi.

cal apd revenue surveys com-
bined, equal In English meney to
£ 3-10-14d,

26. In the Revenue Survey, Upper Circle, (North-West Provinces) is included the
cadastral or “ field” survey on 16

inches =1 mile: 801 villages giving

cmfl:le:ud, Total cost, | Avernge rate per | an area of 574,063 acres were survey-

square square milo. ed on this system at a cost of 5 annas

or 7} pence per acre. Excluding the

Rs, Rs. A cadastral or “ field” survey oper-

Upper Circle . B160 | 244,01 i 2 ations which are special, and in no
Lower 10,07 | 4,64,600 0 1 way comparable with the ordinary
village revenue survey on 4 inches

Torar . 17,247 | 7,08,767 a2 =1 mile, the results of the revenue

surveys are as shown in the margin.

27. The operations of the Revenue Survey Branch are separately reported on in full
Colonel J. E. Gastrell, Upper. detail for the information of Government, by the Super-
»  D.C. Vanrenen, Lower. intendents respectively in charge of the Upper and Lower
circles. The general results are given here in combination with those of the topographical
operations, to place before Government a brief but complete resumé of all the work under
my general control.

28. The total area accomplished by the sixteen parties of the Revenue Surveys (18,144
square miles) is in excess of the out-turn of the previous season, and the average rate of survey
per square mile, Rs. 49-3, inclusive of the cost of tl'le 16-inch * field” measurements, 1s
moderate. The average rate for the 4.inch survey only, is Rs. 41-2 per square mile, or Rs. 4
less than the rate of the previous season.

29, The comparison of survey results, such as yearly progress, cost and mileage rates, one
season with another, in a country such as India, and
with the operations scattered widely apart and conducted
under ever-varying conditions in different provinces, native states and districts, merely shews
how far one season has been more successful than another. To arrive at any safe or re]mble
conclusions as regards the absolute comparative value of the work performed, careful considera-
tion of many professional details and of the precise circumstances favoring or retarding progress
and the physical aspect of the provinee or district is necessary. S.uch details are not given
here, but are brielly referred to in the detailed reports on each executive survey party.

Opinion o the comparison of survey resulta.

30. The combined area accomplished by both topographical and Revenue surveys, viz.,
36,054 square miles, is 4,524 square miles in excess of.tha_b obtained last.year, while the total
cost and general average rate of survey are necessarily increased, 7_’int, in t'he Topogrnphl.cnl
Branch by the addition of No. 2 party which has only performgd triangulation, thus shewing
no completed area for the expenditure incurred, and seccond m'the Revenue Branch by the
Cadastral operations or “ field’” survey. With the further expansion of the larger scale Revenue
Cadastral Surveys, a proportionate increase in the mileage rate must certainly follow.

31. The area accomplished up to 1871 by the revenue and topographical surveys of later
date, almost entirely within the period of my own
superintendence, but not including the work in other
Presidencies, distinct from my control, nor the operations completed, or in progress, by the

Aggregate results brought up to date.
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parties under the Great Trigonometrical Survey, were given in paragraph 23 of the last printed
report, and the following statement completes the information up to 1872 : —

Arca completed in General average rate of
aquare mlles. Total cost. survey per square mile.
Rs, Ms.
Total of Topographical and Revenue Surveys up to 1971 ... 8,65,800 1,73,15,780 2 0 0
Ditlo ditte ditto for 1872 ... 96,054 12,883,760 B 1O
GRAND TOTAL DP 10 END OF 1872 ., 7,01,063 1,85,70.549 ' W 70

32. It is from this enormous area of completed survey that geographical materials have
been reduced, compiled, and furnished for no less than 464 of the full sized plates of the
Indian Atlas, each containing an area of 15,100 square miles. The progress and present state

# Paras. 29 to 93. of the Atlas was more particularly described in the last
report,* and the additions actually since made to the en-
graving, will be found under that head.

33. The experiment of the combined revenue survey and settlement measurements
ordered by the Government of India, to be carried out in
the Bombay Presidency with the single party referred
) to in paragraphs 35 and 36 of the last report, employed
in the Nassik district, having been fully tried and reported on after the result of ap entire
season’s work, it was determined by the Government of India not to have been sufficiently
successful to warrant its continuance on the same principles for another season, and with a
second revenue party now deputed to the Ahmednuggur Collectorate.

Revenue Survey Parties in the Bombay
Presidency.

34, The views of Government on this highly important question and my own opinions
A.R.C. No. 777, dated 13th December 1672, have been given at considerable length, whilst this

S. G. No. 801F, dated 12th October 1872, report is passing through the press, in the letters margin-
Do, No. 311, dated 3rd February 1873. a]]y quoted.

35. This question which involves many serious considerations in a professional point of
view, being still under discussion by the Government

Utilisation ~of B°‘“h“~vl.nl°‘7e““° Survey  of India, I have not deemed it necessary to go into
measurerenits for geographicnl waps. further details in this place, than to record that the
instructions received from the Government both as to the principles of conducting the surveys,
and the change or transfer of districts as per margin,

Sholnpur, Punn. in which they are now ordered to take place, are heing

vigorously carried out.

36. The new cadastral surveys on the scale of 16 inches to the mile on strictly professional
principles, are being extensively carried out in the districts of the North-Western Provinces
as referred to in the last report.* The districts in band
are cited in the margin. I anticipate the very Uest

Moradabad ':\IEL"&T ?_‘7“:“:':3&"_1)\“,, Agr. results from these operations both finaucially and pro-
’ ’ fessionally as regards systematic and accurate measure-
ment, with permanent recording of the maps of “ fields” and ascertainment of true areas.

Cadanstral Surveys.

37. Eventually I believe they will prove not only invaluable as a correct permanent
record of the landed tenures for all purposes of revenue assessment, water-rates, &e., but an
immense saving of expense will be e_ﬂepteq in the end_, by doing away with the constant
necessity for partial remeasurements for irrigation canals, railways, roads and other purposes,
which are now perpetually being made in an irregular, unsatisfactory and expensive manner
for emergent engineering objects. The results of the working of this new system of revenue
survey on such large scales, arc given in detail in the reports of the Revenue Branch of the
Department. Head-quarter offices.

38. Having been called on to submit for the information of the Indian Finance Com-

mittee of the House of Commons, a succinct report as to the surveys carried on under the

Government of India, the work performed and the cost

Dated 27th Decombor 1872, of the same, a brief statement of all the surveys com-

pleted, in progress, and remaining, as well as of the mapping and publishing branches at head

quarters, based on the cost for the season 1870-71, with which the snucthucd bndget estimates

could be compared, was rendered ; and as it contains subjects of general interest, it is reprinted

in the appendix,* but without its enclosures, which are not essential to its general scope or to a
proper understanding of its contents.

* Vide Appendix D. -~
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39. The important duty of preparing the survey results for publication devolves on the
Drawing. and Geographical Compiling Branch of my head
quarters office, under the immediate and able superiuten'(l.
ence of Mr.J. O. N. James, Assistant Surveyor General. Three publishing branches* have
1. Engroving to be fed or supplied with work from this office, and all
5 Lithogmphic. requisitions for the preparation of special maps, tracings
3. Plotorincographic. or copies 0f unpublished récords and professional dabtw,

are also complied with by it. v

Cartography.

*

40. During the past year the usual compilation and reduction of geographical materials
on varions seales, and preparation of manuscript drawings, examination and correction of proofs
&e., has been carried on with incrensed activity and with great success, The usual detajls of
the work performed are given in Appendix C, but the most important compilations and mans
completed and in progress in various stages may be here briefly referred to. !

41. Nine new quarter sheets of the Indian Atlas have been compiled and drawn (outlines
aud names) and delivered to the engravers, and hill
drawing completed for five quarter sheets. Quarter Sheets
34 south-east, 34 north-east, 52 north-east and 52 south-east are under compilation, OF the
proofs of Atlas Sheets received from the India Office, the engraving of which is to be completed
in England, all blanks have been filled up in manuscript drawing on five quarter, and two full*
.50 ;md 89 (il pate) very. benvy. plates, and the proofs have lately been returned to Eng-
tions. Quarter p]ntcspﬁl north-{vest, 75 north- lalnd' Th:i dm‘.vmgs o the. mefS of .two more qlmrter
west, 70 south-west, 105 north-west, 105 south- plates, an three full Plat% (70 north-east, 71 north-
enst. west, 104, 54, 118) are in prdgress and will be returned
to the India Office as soon as completed ; 78 proofs (1st

2nd, and 8rd) of plates in the engraver’s hands have been examined and corrected. . ’

¢ Atlas Sheets.

42, The standard map of India, scale 32 miles=1 inch, has been further advanced and
completed as far as survey results were available, to
enable a photographed reduction to half seale to he made
from it. One sheet of the latter map on 64 miles=1 inch is now engraving in outline, and the
remaining three will be taken up as means admit, during the current year. Itisa very great
object to push on with this admirable sized map, which has long been under pl'epm'ation,bas it
will supply a very great want long felt.  With the skeleton once on copper, many advantages
and great facilities will be obtained for bringing out new editions. °

General Maps.

43. A new standard map of Bengal (in outline), scale 16 miles=1 inch, as a sister map
to that of the Punjab and the North-Western Provinces, has been completed and photozinco-
graphed, but the boundaries of districts and divisions, pending their final adjustment have
not been inserted. It has been printed in outline only, with the object of obtaining the latest
information regarding territorial changes, canals, roads, &c., and, when completed, will be

engraved.

1+. A new general map of the Eastern Frontier of Bengal, on the scale of 4 miles=1
inch, bas been commenced, and fair progress has been made on two sheets ; it awaits further
explorations now in course of exccution, and after the present season’s surveys the whole of the
Enastern Frontier and Lushai territory it is hoped, will he fairly represented.

45. The Eastern Punjab Section of Sir Henry James’ projection of a map of the World
(scale 10 miles=1 inch) has been well advanced.

46.  The introduction of photozincography, by which all the current standard sheets of
the topographical surveys are now published, has left a great desideratum with regard to the
maps of old surveys of lormer days, which being highly colored, and rendered in various styles
and forms, are not susceptible of rapid treatment by the above process and have never seen the
light. It is therefore an object to provide for this heavy task at head-quarters, and no less than
271 sections of the 1 inch standard maps, each 15 minutes of latitude by 30 minutes of longi-
tude, of the earlier portions of the Rewah and Bundelkund, Chota Nagpur Division and Gan-
jam and Orissa Topographical Surveys, have been recompiled and redrawn in pen and ink and
published : 20 more are in progress and the whole series must be similarly dealt with which will
le n work of great labor and time, but the nccessity of publishing all surveys is now admittedly
o great, that I am anxious to secure the services of the best practical departmental drafts-
men who have a knowledge of, and experience in, the diflicult art of delineating ground, to go
on with this work.

47. 'The services of Mr. J. O. N. James in the conduet of this branch of the Department,
and as my Personal Assistant in all the various dutics at hend-quarters, call for a very strong
wxpression of my approval and hearty acknowledgments.—Mr. James is a tried officer of 27 years
departmental experience, and  his knowledge is as varied and extensive, as his labors are mde-
fatiable and cheerfully vendered. The value of this Deputy Superintendent’s services eannot
Le too often or too strongly brought to the nolice of superior authority. :

124
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48, Oreat progress has been made in the Engraving Branch during the past year with
the plates of the Indian Atlas. Five quarter plates as per

Bugraving. margin, have heen completed and published 2s far as
10 north-west. survey results were available, making in all 18 quarter
11 north-west, north cnst. plates engraved and published in India up to the end of

32 south-cast, 32 north-enst.

Platcs not quite fall the year 1872 and the quarter plates 9 south-east, 11

south-west, 33 north-east, 34 north-east, am! 86 south-
west have been finished but not published within the year; they are now being printed. 124
north-west and 125 north-cast have been completed, but need trifling additions and corrections ;
2 south-west and 53 south-east have been completed in outline and names. The old full plate,
No. 68 containing a large portion of Oudh, has also been completed with the new surveys and
the final corrections are in progress.

49. Tn addition to the above, 18 quarter plates are in various stages of progress, from
outline and writing to hill etching and finishing, and heavy additions are being made to the
old full plates of sheets Nos. 78 and 88 from the results of late surveys.

50. Corrections and additions of all the recent improvements in the Town, to the plates
of Simm’s plan of Calcutta, are also being pushed on to complete it up to date with a view to
a new edition being brought out as early as possible. A very useful skeleton map of the
Punjab and surrounding country scale 32 miles = 1 inch, to illustrate administration reports
has been completed and published, and the outlines of the map of Oudh, scale 16 miles=1
inch, are nearly finished.

51. Details of all the work completed and in progress in the Engraving Branch are given
in Appendix D. The European staff was for a considerable portion of the year greatly reduced
in strength by sickness, which told much on the work, and I have with much regret to record
the death of Mr. M. H. West on the 5th April last, whose place was not filled up for many
months afterwards.

52. A considerable increase has been made to.both
the European and Native establishment of engravers
4 in accordance with the correspondence* marginally noted,
12th March 1872, No. 670, dated 9th April gixeen Native apprentices were entertained from the
]B;‘?;inncinl Department Resolation No, 3139, 2nd September 1872, and are all under instruction
dated 30th April 1872. and training in the first steps of the art of en-
Secretary of State’s Despatch No, 19, dated  opyving on copper. One European Engraver (M.
18th July 1672 T. B. Rodger), was with the sanction of the Govern-
ment of 1ndia¥ entertained in Calcutta on probation from the 20th August 1872, and threc new
engravers appointed by the Right Hon’ble the Secretary
* Financial Department order No. 1832, of State, besides one sent out in the place of Mr. West,
d“:_“glgf‘(‘}f‘(‘;?“;:llllgzrz,'sth November 1872, dcceased, joined on the dates specified opposite their
Etcher. . names in the margin. Twelve European etchers and
Mr. O, Torrant; Gth November 1872, engravers were recommended and duly approved and
E“‘\SIT"ST'-“ Sitchell, 3rd Docembor 1872, Htcher. sanctioned hy the F}ovcrnmellt of India, ll).u't the number
., J. Tulford, 16th December 1873, En. Was reduced to three by the Home authorities.
graver,

Increase of Engraving Staff.
Surveyor General’s letters No. 514, dated

53. A plate printer* (Mr. Martin,) is shortly ex-
* i 1 . . .
desp,ﬁEl‘:°§":_°gﬁbyd?t‘eedsf‘g;ciﬁ“gm“ci Stfgf,; VII)(::D pected to replace Mr. Haughton dismissed in’ Sep-
cember 1872. tember last.

54. The old Native Staff of engravers and apprentices (11 in number) entertained in

1869, have made excellent progress, and are all now em-

tivge;::l;)l{\::rl;.the progress made by tho - y15ved fally on the plates of the subordinate portions

of the Indian Atlas, but they of course still need a con-

siderable amount of aid and European supervision. Their progress in hill etehing is very

fair and commendable, but this is a most difficult art and needs years of careful study and

practice even for Europeans, of whom there are very few proficients indeed, even in England.

Yet under Mr. Coard’s able tuition and guidance, four of the men give fair hopes of becom-

ing skilful etchers in time, and some very creditable specimens of hill work have heea alrendy
produced.

55. It will be seen from the statement (Appendix D) that less copper plate printing has
heen executed this year than in 1871, as with the pri-
mary ohject of saving the wear and tear of the. plates,
very few copies are pulled from the copper ; transfers to stone from the engravings have been
taken, and the full number of impressions required were printed from stone, and answer every
purpose. .

Copper plate printing.

56. The process of steel [acing the copper plates to harden them before printing, has
been discussed and ordered by the Home authorities to be carried out.  The necessary apparatus
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Das been sent out from England for the purpose, but arrived in a very damaged stat:z. Itis
now being renewed here, and will shortlv be put in operation. .

57. Consequent on the dismissal of Mr. Hanghton, plate printer, and his departure for
England in September last, as well as the death of the head Native printer, consider.
able inconvenience has been felt and additional labor has been imposed on the Superintendent
of the Engraving Branch, in looking after the details of the plate printing, which require
ceareful and experienced supervision. It affords me great satisfaction to state that Mr. Coard
continues well and ably to perform every duty conmnected with lhis department, and ren-
ders me the highest satisfaction. - The European staff have likewise worked well,

55. With reference to the arrangements sanctioning the transfer to India of the

S . engraving of the copper plates of the Indian Atlas
“t,:_:'}:.',::;rﬁfgﬁ:ﬁdcwﬁl}):‘m of the Lndin under my immediate supervision, the plates as per
N mn{‘glr& have I;e:)l: re‘;elve% hlatei!ytigom ltl;;e India Office,
1N.E,1S.E,88 W, 27(A)N.E,278. and advise of the despatch of the plates marginally*
f; (‘R‘)‘lb}f"wl'sl'\nl(fs“.“{ivﬁgd%l‘ls_ﬁ‘"s.s“'zfl l‘él"‘t{’f' noted has been_likewise received, while this rep(t),rt w);s
51N.E,69N.E,N. W and §. W, 70 8. E, passing through the press. The possession of the plates
and 65, 66, 67 and 202 old full sizo plates. in this office, places us in a very advantageous position
with respect to the power of revising the sheets by
the new surveys received, and enables us to bring out
fresh editions from time to time as emergencies arise.

59, With the additional Buropean agency now allowed, it is expected that most of the
quarter plates réported as in progress will be completed during the year, and that some of the
Plates of the standard maps of India and Bengal (in outline) will be taken in hand. The
new native engravers and apprentices, entertained only in September last, are not likely to be
able to-take o share in any Atlas Plates for at least another year, but the state of the native
agency is most encouraging, and its instruction most carefully provided for.

60. Owing to the temporary deputation of Captain W. G. Murray, Assistant Surveyor

, . General, to the Archzlogical Survey from the month of

Lithographic Branch. April last, and to the ferious i]lnes}; of that officer after

his return to Calcutta from Kashmir in October last, the duties connected with the superinten-

dence of the Lithographic Branch of this office, have been conducted by Captain J. Water-

house, Assistant Surveyor General, for nearly the whole of the past year in addition to the
work which usually devolves on him of the Photographic Department.

61. The heavy demands on this branch for all descriptions of lithographic drawing and
printing of Survey and special maps, plans and illustrations for reports, from various depart-
ments, continues as usual. In addition to an immense amount of miscellaneous work the
following new and important maps from the results of the operations of this department,
have been published in excellent style since last report.

# 106, 107, 108, 111, 115 and 116,

Provinee of Sindh, sheets 1, 2 and 4 Scale 4 miles = 1 inch.
Eastern Bengal sheet 7, 8, 9 ond 10 Scale 8 miles = 1 inch.
Burdwan Divisien 8 miles = 1 inch,

Bhaugulpur Division 8 miles = 1 inch.

Province Sindh (stunda;d Revenue"survey shc;is) Nos, 43,
45, 46, 47, 48, 57, 58, 59, 60, 61, 70, 77, 80, 81, 84, 88, 89,
1 mile =1 inch.

Province Oudh (standard Revenue Survey shects) Nos. 26
and 26 — — — — —_ 1 mile =1 inch.
District Lobardugga, Standard Revenue Sheets, 7 8, and 9— 1 mile = 1 inch.
,» Bijnour " " w 6ond6  — 1 mile 1 = 1 inch.
., Chanda W » w 2,3(0),3(c),

7 (n), 15 and 17 —_ —_ —_ — 1 milo = 1 inch.
Kooch Behar State » w . » 1,2,3and4 1 mile =1 inch.

62. Complete details of the pature and value of the work performed are given in Appendix
E. The improvements in color printing or chromo-lithography have made rapid strides of late,
and the sheets of the geological survey may bear comparison with any thing of the same sort
executed in England, which reflects great credit on the head printer Mr. Niven and on the
Superintendent Mr. Jevezy. The general results are as follows :—

Bobjecle or Number of Yalae or
Fheels, copies pristed. | eelling price. Resanze,
Province, District and General Maps, Index
Mape and Plans .. N e 397 28,205 39,360
Miscellaneous Mape, Plans, Bketches, Tints,
. . . k11 1,40,721* 91,308 * Nearly oll these were printed for

Diagrams, &c. .
¥arious  Gavernment  Departments,

totally unconneeted with this Oflico.

Tomr .. 02 1,77,99 70,668

In addition to the above, 156,135 copics of professional forms, departmental orders and
circulars have been printed.
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63. Captain W. G. Murray, Assistant Surveyor General, rejoined from his special depu-
tation on the Archalogical tour to assist Major General Cungingham on the 21st of October
1872, but owing to his health having completely broken down, he has, I much regret to state

. . been compelled to apply for furlough to Europe* for
N[: ?;;fedzlt’g":ﬁg é:ﬂlTllﬂ;:fryEféggc b GO two years under medical advice.  The loss rof this

expericnced officer’s services will be much felt, and
they will be difficult to replace at the present moment. I have had frequent occasion to
record my appreciation of this officer’s professional ability, and the hearty and effective aid he
has always rendered during the time he has been attached to this office since March 1869.
Captain Murray’s report of his Archxlogical pursuits in the Himalayas, now under submission,
will, I doubt not, add materially to his reputation as an admirable photographer and keen
observer. He took the silver medal prize at the Caleutta photographic exhibition of the
present year for a very excellent series of views in Cashmere and Northern India.

64. This branch of my lead-quarter’s officc under the able and very energetic superin-
tendence of Captain J. Waterhouse, Assistant Surveyor
General, has worked most satisfactorily during the past
year. Both the quality and quantity of the out-turn is much improved, and no cfforts have
been spared to meet the urgent demands for the immediate reproduction and issue of the regu-
lar survey and special maps and other subjects for all branches of the public service. At the
recent exhibition of the Bengal photographic society, the silver medal for the best series of Indian
subjects was awarded to this office for a collection of fine photographs of Indian jewelry, musi-
cal instruments, &ec., originally prepared for the London International Exbibition of 1872.

Photographic Brunch,

65. A detailed report on the working of this branch is given in Appendix F. The gene-
ral results obtained are as follows :—

g Number of
Nutnber of Silver printe. |complele copics REmangs.
subjects. printed,
Topographical and Revenue Burvey
Maps and Charls 840 139 84,760 Of the Revenue Survey Maps 9,700 copies were
privled (rom Anastatic transfers.
District and general maps Cily and
Cantonment plans 100 t188 16,947 Of District Maps 1,280 copies were printed
from Avastatic trausfer.
Miscellancous maps, plans, ond dia-
grams, Proofs zincographic and Anastatic
transfers . 470 9,029 05,604 Of miscellaneons wmaps 85 coples were [rom
Angsintic Iransfers, ond 2216 copies (rom
7 1
Torst ... 1,428 4,200 1,17,320

66. Captain Waterhouse has becn indefatigable in his endeavowrs to work out and apply
to cartography all the latest improvements and especially
the new ‘“ photocollotype” process, which promises to
become of great importance and advantage, and has fairly succeeded in his efforts as will be
seen from the beautiful specimen map of 2 reduced Atlas Sheet attached to Appendix F. He
has had many difficulties to overcome in ascertaining the conditions of successful working in a
tropical climate, as well as of obtaining or manufacturing the necessary inks and appliances
essential to secure success, but with his usual energy and perseverance, he has by a continued
series of experiments and careful study of each step of the process, worked out every detail, and
has produced several very beautiful ink prints from the ¢ insoluble gelatine films,” on which
the original subjects were copied by the photographic process.

67. In the description of the process given in Appendix F, Captain Waterhouse has
fully detailed the advantages likely to he gained by the adoption of the process in this office
for the reproduction of all kinds of subjects, both in line and half toue, anl thus replacing in
many cases the slow and costly methods of lithography and silver printing for such subjects as
are not susceptible of being reproduced by photozincography. By its means the finest and
most delicate subjeets in Jeze, such as manuseript maps or pen and ink drawings, engravings,
&c., may be copied with inimitable accuracy, clearness, and sharpness, and will thus yield a
Jar more perfect transeript of the original than the comparatively coarse process of photozinco-
graphy. The most important advantage of this process, however, is the facility it affords for
making copies of colored or tinted drawings and also of ordinary photographs from nature.
Such subjects cannot be reproduced successfully by photozincography, and therefore must
either be lithographed or photographed in the ordinary manner, both of which methods
involve a loss of time, and an espense which in many cases is quite prohibitory,
but this application of the process will enable the Photographic Office to supply
any demands for photographs to illustrate rcports or amy other purpose, with the utmost
rapidity and at the smallest possible cost. The process also offers estraordinary facilities for
color printing, but the development of this application must be postponed.until perfect success
is attained in the general working.

68. A very excellent collection of engravings, photographs, photozincographs, lithe-
graphs and chromos, has been made under Captain  Waterhouse’s superintendence fot
tFmsmission to the Vienna Exhibition, whicb, it is hoped, will uphold the credit and reputation
of the department.

. U

New Photocollotypo Proceas,



( 137 24l

69. Captain Waterhouse’s services are most valuable to this Department in every way,
and I desire to bring the same prominently to the notice of the Government of India as meri-
ting cvery commendation and suitable improvement in his grading or Departmental position,
for which he will be specially recommended. It would be impossible to find a more able and
zenlous coadjutor, or an officer more deserving.

70. Regular quarterly despatches of all maps, plans, and charts published by this Depart-
ment have been made to the India Office,

Iudin Office. . . .
Despateh of maps to the Tudin Office London, tothe extent specified in the margin.

ath Jawuary 1872, 1,650 complete maps, charts, &e. These maps comprise the results of all the
4th April 2,440 ;‘10- S"- imperial surveys of India in the Topographical,
1:;5] '&"&ber » ;:;gg o do. Revenue and Trigonometrical Branches on
every scale onwhich they are published. Of

Torat 7,450 maps, plans, charts, &e. all the large scale plans and maps, from 10 to

30 copies are usually sent to the India Office,
while of general maps, on various geographical scales, a larger number are forwarded in the
Delief that maps suited to purposes of general reference will be more useful and better appre-
ciated in England than the special ones on large scales.

71. As the cost and labor of coloring, mere especially the large scale maps and plans, is
very great, it is very desirable that some expression of opinion should be obtained from the
India Office as to whether any demand exists for these publications on large scales in England,
and whether they are easily provided with convenient space at the Geographical Department
of the India Office, and are accessible to the public, otherwise it may be advisable
to reduce the number of copies of each description at present despatched. This point will be
ascertained for future guidance.

72. During the year (1872) the issue of maps to Government officials and sales to the
public through the several agents, as detailed in the
following statement, show an increased demand for the
publications of the Survey Department :—

Sale nnd issuo of meps in Indin.

Number of |Value or sel-
maps. ling price.
i
i Rs.
To Government officials issued ou |
service . 25,390 43,421 | In 1871 the total number of maps issued
To Geographical Department, | and sold was 29,970, and the money
India Office, London L 7,450 11,460 value was Rs. 52,636, exclusive of those
To Agents for sale to the public sent to the Superintendents of Revenue
and issne to Governmen Survey Office.
officials . 4,017 7,837
TOTAL 37 357# 62,718 | * This does not include the special maps print-
’ ' for Local Governments and  various
Dclfurtmcnts issued from the Lithographic
and Photozincographic Branches.

73.  The correspondence and busiuess connected with this growing duty of supplying maps
gratis on the public service is very severe, entailing an amount of work and an expense for mount-
ing, binding, coluring, and postage which this office is no longer eqnal to cope with, or to provide
the funds from the Departmental Budget for gratuitous issue to such an extent. The cost of
binding and mounting maps supplied ad libitum to every Government official, who newly takes
charge of an appointment, has now risen to a very considerable sum monthly, and it becomey
a question whether, under the existing financial system of every department paying for its
own wants, this office ought to bear such heavy collateral expenses in addition to giving away
its own maps. The whole system of the issuec of maps gratis requires consideration, and
proposals will be made for relieving this office of the entire duty and transferring it to the
agents.

74, The eash account conneeted with map sales up to the 31st December 1872 is given
with appendis C. The total sum paid into the Treasury during the year amounts to
Rs. 11,32:4-3-7, and a further sum of about Rs. 4,000 isstilldue by map sales agents in different
parts of the country, which, as soon as vealised, will also be deposited in the Treasury. In aceord-
ance with the instruetions of the Comptroller Geneval of Accounts, no cash bulances of any
kind are now kept at eredit of this office in the Bank of Bengal; and for all sums of moncy
paid into the Treasury on Government aceount, the receipts ave at once forwarded to the
Cumptroller General, and the transactionsare thus closed.

15, The above forms a brief butimperfeet general review of the various transactions in the
administrative nt_ﬁcc.a, and I proceed now to deseribe in detail, what has been performed by the
Excentive Extablishmeuts in the Field.

1
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EXECUTIVE ESTABLISHMENTS.
No. 1.—TOPOGRAPHICAL SURVEY.
Gwarior aAND CENTRAL INDIA.
76. Captain Charles Strahan, R. E. Deputy Superintendent, in charge of No. 1 Survey hav-

: ing obtained furlough to Europe
Portions of Gwalior (Sindiah’s territery), with interspersed portions of b;G. 0.G. G. N(E 983, (lut(lzd

Holkar, Kotab, Touk, Jhalwnr, and Kurwai Native States,
the 4th November 1871, de-
STRENGTH OF PARTY. Field work executed in livered over charge of the party,
equare miles, 2 . H
Captain Charles Strabun, R. E., Deputy Super- : of tbe Stlength as per margin,
intendent, 3rd grade, on furlough to Europe, frown to I_llelltenaﬂt Ho.ldl‘:ll. R.E,
the 3rd December 1871. Tovography. Triangulation, Assistant Supermtendent, on
Licutcuant T. H. Holdich, R.E., Assistant Super- the 8rd of November 1871
intendent, 1st grade, officiating in charge ... 61 2,040 - hé a Y M ’
Mr. J. H. Dolst, Surveyor, 2nd grade 63 2,160 w 0. COI'] ucted it from us-
» R. D. Farrell, ditto ah ,, . 271 soorie into the field. The
,» C. A. Scanlan, AsstaSurveyur, let 300 operations of the season (|371_
» G. K. Alloutt itto sid , 337 .
2 S.D.Ryna, | ditte  3d . .. 270 72) lay in the blocks of De-
» W.J. Cornelius, ~ditto 4th 395 grees Nos. 8 and 9 within por-
» C.T. Templeton, ditto ath 218 tions of the Native States mar-

ginally named ; the triangula-

Son-SuRVEYORS, . .
tion in advance was carried over
Jonla Pershiad s 304 the Square Degree No. 10,
Abdul Samed Kbhan ... 254 . chieﬂy consistine of Jhalra
Aldul Sobhan 60 2 .
Churamun Lall 150 Patan aend TODk, Rajputalla
Abdul Guffur . 97 Agency States, defined by the
. — meridians 76° to 77°, Lati-
1 1 R 3
Total Square Miles .., 2,780 tude 24° to 25° and the topo-
graphical detail over the country

within Longitude 77° and 77° 30, Latitude 24° and 23°, with a small detached area east from
Longitude 78° and extending to the Betwa River, or up to the Longitude 78° 15’ nearly.

77. 'The total out-turn for the season, as made up by the several assistants, is exceedingly
good, amounting to 2,780 square miles of final topography, with triangulation in advance of
details of 4,200 square miles.

78. The eastern portion of the area brought under final surveys embraced the left bank of
the Betwa River in the Mangouli Soubahdaree to the
extreme limits of the assigned division for surveys on
the parallel of 24° near Sironj, and is described by Lieutenant Holdich (vide extracts in
Appendix) as an intricate forest-covered country : the remainder, or main block of topography
accomplished, was along the Agra and Indore Ioad around Goonah in the Distriet or Soubah
of Bajrangarh through difficult ground ; on the north, or towards the head of the Kunn
Valley, the ground is covered by a mass of precipitous scarped hills overgrown with heavy
scrub jungle, while to the south and westward the country slopes away to the Parbati River,
and is overgrown with grass and heavy forest, in which water is scarce, and the population
reduced to 2 minimum by constantly recurring famines, Both the square degrees above speci-
fied have thus been well completed up to margins.

Remarks on the country flunlly eurveyed.

79. Thus, from the commencement of the Gwalior Survey in 1860-61, no less than eight
square degrees of country have been completed, extending from the parallel of 28° to the parallel
of 24°, and confined by the British districts of the North-West Provinces on the cast and the
racridian of 76° on the west, comprising about 32,000 square miles. The chief portion of
Sindiah’s territory has been accomplished, and the 1 inch maps published. For this purpose
all the old sheets of the earlier seasons’ survey rendered in color and brush shading, had to be
redrawn at head-quarters for reproduction by the photozinco process, and I nm happy to say the
whole of these arrcars hdve been cleared off and the entire series of maps issued in a uniform

Moundisore. Auiar, Oogein, and Mongouli style. Theve are still some interlaced and detached por-

undisore, Augur, Dogeln, anc Mangout- - tions of the Soubahs, as per margin, remaining to he

taken up, which will fall within the Bhopal Agency survey, whilst the Gwalior Party will
now meet more with the Rajputana States lying within the limits before described.

80. Iuteresting and valuable notes, descriptive of the country through which the season’s
operations extended, by Lieutenant. Holdich and Messrs. Bolst aud Scaulan, are given in the
Appondix.

81. By the season’s triangulation 439 positions were fixed and 334 heights determined by
observations at 78 stations ; the average linear error for
sides of secondary and minor triangles being 27 juches per
mile, and for sides of intersected points 6°5 inches per mile. It is satisfactory to find that the
average number of plane table fixings for the detail topography was 105 per square mile.

Professionn] resulte obtained.

83. The teta) cost of the season’s operations, including all charges for establishments
) - - aud contingencies, hoth for field and recess work,
(nst of the scagon’s bperntions, - amounts to Rs. 54,527, .
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83. Great credit is due to Licutenant Holdich for the very satisfactory manner in whicl,
he has conducted the duties entrusted to him, during thig
first ycar of his charge. The delincation of his topo-
graphy appears to have been well maintained in the hilly, rugged, and forest clad, as well as in
the open cultivated tracts; the work has been systematically squared up, and the whole of the
records have been completed and rendered in a satisfactory and masterly manner. Lieutenant
Holdich has served a long apprenticeship in the Department as an Assistant Superintendent,
and Dbeing both highly qualified and energetic, is most deserving of a higher grade than the one
in which be is still serving.

Opinion.

84. Lieutenant Holdich acknowledges his indebtedness to Major Martin the Political Agent
at Goonah, for valuable advice and very effective aid rendered to the survey throughout the
season. In the Kotah State little or no assistance was rendered by the native officials, and
great difficulty was, in consequence, experienced in carrying the triangulation through it. In
other States there has beet great improvement this season as to the assistance rendered to the
survey officers.

85. During the current season the topographical delineation of the country within the me.
ridians of 76° 30" and 77°, and parallels of 24° and 25°,
or Degree No. X already triangulated, will be taken up,
while the triangulation will be advanced westward from longitude 76° between the same
parallels into Degree No. XI.

Future operations.

86. To provide a sufficient and convenient field for No. 5 Survey, Bhopal and Malwa, ad-
joining on the south (vide paragraph 99 of printed report for season 1870-71), and to relieve
the Rajputana Survey (No. 7), immediately adjoining on the west, of some of the immense arex
originally allotted to it, it has been found necessary to extend the operations of No. 1 Survey
westwards of its original meridian of 76° through Neemuch, Odeypur, and Sirohee, and to
reduce it southwards. This party, therefore, will in consequence be confined in future between
the parallels of 24° and 25° .

87. By this arrangement cach of the three parties working in the Rajputana and Central
India Agencies, will have a convenient sized field of operations before them without clashing,
and sufficient to occupy such establishments for several years to come. A new index map has
been published to show this distribution of area.

88. The following changes in the personnel of this establishment have taken place during
the year. Lieutenant Leach, R. E., who was appointed
to the Department in November 1871, having completed
the special duty in which he wasdetached with the Lushai Military Expedition on the Eastern
Frontier, joined the party in the month of June last, and teck part in the recess duties. Mr.
Allnutt, Assistant Surveyor, was permitted, at his own request, to resign his appointment {rom
the Ist June 1872. Mr. Ryan and Sub-Surveyor Churamun Lall were transferred to help
to raise the new No. 2 Khandesh and Bombay Native States Party. To fill these vacancies the
Assistant Surveyors marginally named, were appointed
to the Department, and posted to this party to com-
plete the sanctioned scale of European Field Establish-
ment. The party is now in a very efficient state.

Changes in the strength of party.

Mr. J. H. O’Brien, 15t November 1872,
» W. M. Kelly, ditto ditto.

No. 2.—TOPOGRAPHICAL SURVEY,
KuanpesH AND Boupay Native StATES.

89. This party, which was originally employed in Hydrabad, the Berars, and Central Pro-

vincesauddishandedin 1870, was

District Khandesh, Bombay Presidency, portions of the Native States of again revived under the orders

Holknr, Sindiah, Burwaoni, and Dhay of the Rajputana Political Agency, and of the Government of India,
Allivajpur, Rajpipla, &ec. . .

marginally cited, for the topo-

StrENGTD OF PaRTY. graphical survey of the hilly

portion of the District of Khan-

F. B. Girdlestone, Esq., Officiating Deputy Superintendent, 3rd grade, in desh in the Bombay Presidency,

clinrge. R

Mr. N. A. Delletty, Surveyor, 1st grade. c]_\ieﬂy situated Detween the

., P.J. Doran, Assistant Surveyor, 31';] grndln. Tnptce and Nerbudda Rivers, as
itt. 4 . .

» W.C. G Barckly,  Ditto th grode well as of the Native States

Sub.Surveyors. adjoining  Khandesh on the
porth and north-west, as alluded
to in paragraphs 34 and 77 of
my printed last general report
Departiment of Agriculture, Revenue and Commerce lelter No. 199, dated  for season 1870-71.

6Lh Siptember 1871.

. 90. The chief ohject of the
deputation of this party is, for a praper topographical survey of the native and other hilly states in
the Bombay Presidency, which in the northern division have been lelt untouched for so many
vears past, and to supply geographical materials [or those sheets of the Atlas of India, which the
operatione of the Revenue Settlement Department have been unable to render, and which for so
many years have remained blank on the index map of the Indian Atlas.

144

Gunesh Wnmon,
Keshew Wamon.
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91. The area at present allotted to this survey, extends from the Taptee River northwards
to the southern face of the Vindliya range, or from about Latitade 21° ¢/ to 22° 30/, and from the
western boundary of the District of Nimar in about Longitude 76° 16’ to about 74° 15’, or to
the eastern limits of the Guzerat Survey under the Trigonometrical Branch of the Department.
This tract comprises the continnation of the Sathpura range and other isolated hills south of
the Taptee, as far as the limits of the western ghits and is very little known indeed. The
southern portion of Khandesh, consisting of the open cultivated and revenue-paying tracts, but
of which no reliable maps exist, is open to future enquiry, as to the nccessity or otherwise of
further topographical operations, ov as to the practicability of utilising the Bombay Settlement,
Officer’s measurements, with a view to the production of tangible maps of refevence for general
engineering, revenue and other purposes,

92. Owing to the reductions effected in the strength of the Department during the year

Difficulty experienced in recruiting the 1870, considerable difficulty was experienced in drafting

party. € even a small number of efficient assistants from other

. surveys to start the advance triangulation in Khandesh,

and it was only towards the close of the year (December 1871), and atthe cost of materially

reducing the strength of other barely eflicient surveys, and consequently their working power
and cost per square mile, that this party was reformed as above deseribed,

93. During this first season, and for the purpose of breaking ground, it was not possible to
eftect more than the completion of a sufficient amount of
. skeleton triangulation on which to base the topography
afterwards. With this object in view all the country from the meridian of the Khanpisura
Series of the Great Trigonometrical Survey eastward, as far as the boundary of District Nimar
already surveyed, or from the meridian of 75° to 76° 10', was reconnoitred, and the triangulation
of an arca of about 4,940 square miles effected.

Season’s operations and out-turn.

94, The initial elements for this triangulation were obtained from the Khanpisura Series
stations, Argaon, Ajne, Babakor, Jelalabad, Tikree, Baumungur, and Mograba, situated hetween
the Taptec and Nerbudda Rivers, and the net work was thrown to the north of the Nerbudda
River to the full limits of the survey, where it will conneet with the Bhopal and Malwa opera-
tions 2 little south of the city of Indore, nearly on the parallel of 22° 30'.

.

95, Observations were taken at 137 stations, from which 831 points, or on an average nearly

1 point or station was fixed in every 6 square miles of ground, and 389 heights were determined
trigonometrically, giving on an average 1 height for every 84 square miles.

96. The ground over which the triangulation was conducted was in parts very hilly, forest-
clad and unpopulated, especially in the southern portiou,
along which runs the main range of the Sathpura. It
was found to be highly nialarious up to the middle of February. Provisionsand water were scarce,
Lati T . and had to be carried about for the survey camps,
Howh If:&g:(clﬁdc%ls g? 350} Height 3,000 fect.  hich, together with the very high price of la.bpor
Huri—Latitade 21° 32 37" . and of every necessary of life, has entailed a
Longitude 76 51 6} Height 3,073 feet.  ovore expense, especially for the first starting and
Distant 32 wmiles from the Great Indisn Peninsula  equipment of a new party. Several plateaux were
Railway Station of Raverce. discovered, which ave described by the Officiating
Deputy Superintende#® as possessing a delightful climate even in the month of May, and en-
tirely free from hot winds. The most important of these are noted in the margin.

Renarks on the country triangulated.

97. The highest hill fixed by the season’s operations is that of ¢ Pauchpandia:” height
3,522 feet, Latitude 21° 19° 5”, Longitude 75° 40" 34" ; the next in importance is the] sacred
hill of “Tasdin” height 3,389 feet. The character of the country will, however, be better
deseribed next season, when the topography has been laid down and every nook and corner
visited, as it must be, by the detail surveyors. A few notes will be found in the Appendix.

93, The establishment, which experienced au unusually heavy and difficult scason’s work,
repaired to the rendezvous at Bhosawul by the begin-
ning of June, from whence they proceeded to Mussoorie,
where the recraiting of theit health, as well as the completion of the organisation of a full party,
could best be arranged in concert with the other executive oflicers at that place, The usual
professional computations were completed.

Recess dulies.

99. The total cost of the scason’s operations (rom the time the establishment was in-

Cost of the season's operations. 2;1gﬁ1;n?;l}9(ﬁl)ﬁ00ﬂlbﬂl‘ 1871) to September 30th, amounts

100, The triangulation completed in advance being sulficient to afford a basis for the detail
survey for the next two seasons, the main portion of the
party will be employed on the topographical delineation
of the country within Latitude 22° 15' to 21° 45, Longitude 75° to 767 ‘The exceutive officer
and one assistant will take up a small portion of triangulation remaining to be completed east
of Longitude 76°, and also fill up whatever minor additional points may be found necessary in
any of the triungles of the past season.

Programmo for the carrent season.
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101. The party has now been raised to full strength by the sev_eral transfers and ypostings
marginally noted. These with.
drawals require the training of
new agency, and to ensure a
fair out-turn of topography on
each party during the current
season, new hands have been
carefully selected and appointed
to fill up the vacancies; but it
is a tedions and expensive task to train Topographical Surveyors, aud though every precaution
is taken to secure only the best men, and only those who show considerable aptitude for the
work, it seldom happens that a good topographer is fully trained or returns a full and suffi-
ciently reliable amount of work for his pay in less than three or four years.

ADDITIONS TO TUE STRENGTH OF TEBE PADTY.

AMr. R. W. Chew, Surveyor, 3rd grade, from No. 3 Survey.
A. G. Wyatt, Asst, Survr., 1st grade, from ,, 4 do.
T. D. Ryan, do. 2nd grade, from ,, 5 do,
,» @. T. Lambert, do. 4th grade oppointed 1st July 1872.
Sub-Surveyor Shaik Ower from No. 4 Survey.
Do. Cluramun Lall from No. 1 Survey.

102. The skeleton out-turn of the season is good, considering that the party just raised was
employed in evtirely new and difficult ground and in a
new presidency; much credit is due to the Ofticiating
Deputy Superintendent, Mr. F. B. Girdlestone, for the energy displayed in the formation of the
establishment, and success achieved in overcoming the many difficulties he had to contend against.

Opiunion on the season’s out-turn.

103. The party suffered considerably from fever thronghout the season. ~An outhreak of
cholera also took place, and one Assistant Mr. Doran, was totally incapacitated early in the
season, and obliged to take nine months leave under medical certificate, and is unfitted for field
duty during the whole of the present season.

104, T record these facts simply to shew what affects progress in this country, and the
precariousness of such operations in many parts of Indin. .

No. 3.—TOPOGRAPHICAL SURVEY.
CeNTRAL PROVINCES AND VIZAGAPATAM AGENCY.

105. The topography in continuation of the previous season’s operations was takenup in these
wild States from the parallel of
18° 30’ and extended south-
wards to 18° 15’ with a small
portion to the east lower south

Portions of Bustar State in the eastern part of the Central Provinces, and
of Jeypur, Madgul, Panchpenta and Viziaongram in the Vizagapatam Agency,
Madras Presidency.

Qut-turn of .
SreeNeTm OF PaBTY. Topography. to 18°, and limited to the west
Col. G. H. Saxton, Depy. Supdt. st grade, in Squore mitesrnd  And east by t}w meridiaps of
charge ... T 40%'““?;;',;‘:;?““ 81° 30’ and 83" 10/, the tract
of country immediately due
Ir. R. WV, v i e R
n”r ?. H"rfe'if"’ s“t{gf’ or 3'(‘110_3"_‘?9 Zi}; s“““:{;:’“'“' west of Vizianagram. The tvi-
» JuA Moy,  do,  4th grade 240 de. angulation of this party being
” 1;‘ ';:d‘i'?"bn d_do.,A Qdo. 23(2 go- very much in advance, there
LW Patigrem o don o S 249 o was no necessity to extend it
w A. Cooper, do., 3vd  do. 282 do. further during this season ; the
-— Deputy Superintendent, Colo-

Total 2,003 Square Miles.

nel Saxton, was therefore
chiefly employed in inspecting

the work of his detail parties, and rendering them such help as
and his attention was also given to fixing by interpolation,
vious seasons, where required, additional points to facilitate the

they nceded from time to time,
within the triangulation of pre-
work of the plaue tablers.

106. The whole seasou’s operations lay through hilly, inhospitable, unhealthy, and very
eparsely inhabited country, and
18 deseribed as some of the wild-
est and most difficult in this pro-

Description of Country.

Latitude 18° 12' 61~

& X ; i . .
GaL1EONDA HILL STATION { Longitude 82 56/ 16 } Height 5,300 feet. vince. Some of the ranges of
KEVERLA DO E"t"?‘d"‘].éga ; sz.z Do 5114 ,. these eastern ghauts attain a
e O oy o height of over 5,000 feet above
SINEBAM D0, (tht!uk‘ 18° 23, 26°) Do. 5.300 5 1 v
. { Longitude 82° 66, b°§ - o ” sea level, amongst which are
Latitwle  18° 13, 417) yali "
ArMa 0. Longitade 62° 45 5g") Do 5:50C the Galikonda and Keverla

Hills; the Hill of Sinkramkonda
(5,300 feet above sea level) 1¢ situated within the season’s work; v7/de -margin. Teak forests
were found west of the Kolab River in the Sunkom zemindary, a dependency of the Bustar
State. Two considerable rivers, the Kolab and the Sileru, running in a svuth-westerly direction
owards the Godavery.

" 107, The aren of final topography obtained covers an area of 2,003 square miles for Atlas

sheet No. 93, all of which, the Deputy Superintendent
states, is carefully eurveyed, and the nature of the g'round
well and faithfully delineated in the season’s maps; in fact, that officer characterises thedetailsurvey
ae of the highest standard yet attained by his party, which is very enconraging. A good step
has heen taken in advance in dealing with the extensive area remaining in this veighbourbood
for survey. A few seasons more will bring it as far south as the Godavery Talooks and Raja-
mundry District limits of fomer surveys, and the triangulation will now connect on the Greal
Trigouometrical Beder Longitudinal Series, extepding along the parallel of 18° north latitude.

Scason’s out-turn.



(1) 444

But there is still a very large area remaining to be provided for west of the meridian of $1° 30
as far as the limits of the Chanda District of the Central Provinees, cousisting of various
zemindaries, all of the very worst physical aspect.

108. Theodolite observations were taken at 42 stations, by which 109 additional points
were fixed within the triangulation of previous seasons, and the clevations of 99 points were
trigonometrically determined.

109. The whole party returned, during the mozths of April and May, to recess quarters at
Ootacamuud, where the usual mapping and computation

Recess duties,
were completed.

110. The total cost of the season’s operations under the heads of establishment and contin-
, . gencies, amounts to Rs. 62,615 from Ist October 1871
Cost of the scoson’s operations. :’0 301’;11, September 1872,

111. Counsidering the nature of the country brought under survey, which is wild and un-
healthy in the extreme, and the shortness of the period
when alone the party are able to remain in the field, the
out-turn is a fair average scason’s work, and it has been well squared up, and rendered in a
compact and satisfactory form creditable to the whole party.

Remarks on the season’s out-turn.

112. During the present season (1372-73) the triangulation in advance will be completed
and filled up with additional points down to the parallel of
17° 45, and the topographical delineation of the country
between 18° and 18° 15" in continuation of last season’s work will be completed as far as possible.

Programme for ensuing season.
l

113. Mr. R.W. Chew, 3rd Grade Surveyor,long the senior assistant in this party, was neces=
Mr. Geo. Vander Beck, 4th Grade Assistant Surveyor, from 18t July 1872. szmly transferred at the close of *
» D, Campbell, } {from 3rd July 1872, the recess season to help to form
., W. Chapmai, Sub-Surveyors, 0 No. 2 Survey, Khandesh and
» Donald Campbell, » 15th do. Bombay Native Stntes, where
the services of an expericneed Surveyor were much needed, and the new appointments margin-
ally noted were effected to complete the strength of this party. The Sub-Surveyors are
promising lads from the Ootacamund Lawrence Asylum, whom it is hoped to train up for Assist-
ant Surveyorships. I am muost desirous of holding out good prospects to such lads of this noble
institution as may prove qualified to pass the prescribed examination, and ‘to offer them the
chance of learning an honorable and useful profession.

114. Colonel Saxton states that during the past season, he suffered very much from climatic
influence and returned to recess quarters greatly shaken, from which he has scareely recovered
yet. He thinks it unlikely that he will be able to take the field again another year, as he
contemplates furlough when the results of his current season’s operations are all completed and
rendered. This officer has had a very long service iu the highly unfavorable and unhealthy
tracts which have fallen under his operations, and he has been wonderfully successful in main-
taining his own as well as the health of assistants, under every deseription of drawback and
difficulty. Recessing in a good hill climate has alone enabled the party to effect such out-turns
of work annually, and every credit is due to the Deputy Superintendent for his tact and able
management in the field.

115.  Uselul notes by the Deputy Superintendent and Messrs. Harper and May, Surveyors
descriptive of the country visited by them, are given in the Appendix.

No. 4—TOPOGRAPHICAL SURVEY.
Nonrti-EasterN DivisioN, CeNTRAL Provinces.

116. Owing to the very unhealthy nature of the country in which the operations of this

The Zemindaries or Estates of Kenda, Lafa, Pendra and Maltin in Dis® Fa:‘ty.for theseasonunder review
trict Belaspur; Pergunnah Ramgurh of District Mundla, Centrnl Provinces, ay, 1t was not allowed actu-
and the Talook of Sohagpur of the Native State of Rewab. ally to commence ﬁeld-\vork
before the month of December,

StrRENGTH OF PaRTY. A .
by which time the forest tracts

Major G. C. Depree, Deputy Superintendent, lst grade, 2,100 square miles of

in chorge. 2 . triangulation, 1 the district of Mandla and
Mr, G. A. Mc@ill, Surveyor, 2nd Grade, on leave. he ap o
o . Vanderputt, do,, 3rd do., sick lenve from 81 square miles 11;3:‘[ llOl't:h](-)l.th.POltloL.lS Of. the
23rd January 1872 to 20th June. topography. claspur Lis “c?’J are believed
. A. G Wyatt, Assistant Surveyor, 1st grade .. 219 ditto. to be COlIlPﬂl‘ﬂtlvely hoalthy_
w A, Jnwmes, ditto ditto, 2nd  do. .. 353 ditto, The field camp was formed at
w J. Al Barker,  ditto ditto, 2nd do. . 287 ditto. Jubbulpur d after tl i
© J H. Wilson, ditto  ditto, 3rd do. .. 300 ditto. dulpur, and atter the com-
Haboo H. . Dutt, Sub-Surveyor T2 ditto, pletion of all necessary ar-
Sheikh Eusuf Sharcef, ditto .. 850  ditto, rangements for a long “cam-
Sheikh Omer, ditto e 280 ditto, irn 1 rory 4 :
Buboo M. S. Dutt,  ditto 302 dito paign o a very inhospitable
Imam Sharcel, ditto .. 136 ditto. country, the several detach-
‘ ) ments started for the ground,
Total square wiles . 2,501 tepography. l'espccti\'ely allotted to each
¢ »

— - by the 13th November.
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117." The Deputy Superintendent in charge (Major G. C. Depree) commenced the trianguy-
lation in advance from a secondary side of the Jubbulpur
Meridional Series (“ Churia” to *“ Bijagar”) of the Great
Trigonometrical Survey, within easy reach from Jubbulpur, and thus lost no time in starting
field-work. The ground over which he had to triangulate was the northern portion of the
Mardla District embraced the Talook or Pergunnah of Ramgurh, from about the meridian
of 80° b' eastwards to 81° 15, and between the parallels of 22° 45, and 23° 22 This ground,
which may be described as a series of level plateaus covered with forest and without any
commanding peaks, is extremely difficult to triangulate.

Country triongulated.

118. With praiseworthy energy and perseverance, the Deputy Superintendent, by the end
of December, reconnoitred this traet, fixed stations and cleared rays to secure vision between
points for two series of triangles, one running north-west for 80 miles, the other north for
50 miles,.as indicating their general directions, the former skirting on the north side the
platcau which forms the water-shed between the Soane and Nerbudda rivers, the second
series skirting the southside of the same plateau, the two series to unite at their western
extremity, and thus to form a loop and a test of accuracy. Major Depree then commenced and
completed by the 18th of February the observations at 40 stations, determining the positions of
272 points, giving an average of 1 point for every 8 miles of ground, and the elevations of 166
points, or on an average 1 height for every 12} square miles, and covering an area of 2,100
square miles, after which he ran 145 linear miles of check-routes to test the detail survey of
each plane tabler. :

119. The detail survey was conducted, in continuation of the work of the previous season,
through about half of the talook of Sohagpur, of the
Rewah State, lying to the north of Amarkantak, and in
the north-western portion of the district of Belaspur (Central Provinces) in the zemindaries
or estates of Kenda, Lafa, Pendra, and Mahtin, or from Longitude 81° 30’ to 82° 15," and from
Latitude 22° 30’ to 23° 30'; the area accomplished being 2,591 square miles.

Area topographically surveyed.

120. The country delineated topographically may be briefly deseribed as the plateaux or
table-lands, situated in Sheet No. 90 of the Atlas, within
and about which the sources of the Nerbudda, the
Johilla, the Soane, and the Mahanadi Rivers take their rise, or one of the great water-partings
of the drainage into the Bay of Bengal to the east and the Gulf of Cambay to the west, and
is of a very interesting character hitherto almost unknown.

Description of ground delineated.

121. The most important of these is the Mekal-pat, on which is situated the well known
shrine of Amarkantak, from which the Nerbudda River rises, and within two miles of which the
Johilla River has its source. The highest point of this plateau is 3,860 feet above sea-level.
The second is the terre-plein of Pendra, Chateesgurh, and Sohagpur, to the south of which,
at an elevation of 2,100 feet, is the source of the Soane River. The third plateau, or level,
forms part of the Kenda State in District Belaspur, the waters of which drain into the
Mabanadi River; Kenda is 1,150 feet above sea level.

122. Tor some slight further description of the country under survey, see extract, in
Appendix, from the Deputy Superintendent’s report, but it has not been sufficiently explored or
examined yet to admit of a full statistical or geographical account being rendered. A systematic
account of fords, ferries, and passes has been arranged to correspond with the standard sheets
in the tabulated form required by the Quarter Master General of the Army ; this will be ren-
dered in due time.

123. By the end of April field-work closed, and the party returned by detachments to
Jubbulpur, where the depbt is formed, and proceeded
Recess season. to Mussoorie for the recess.

124. The total cost of the season’s operations, under

Cost of the season’s operations, the heads Establishment and Contingencies, amounts to
Rs. 53,637,

125. The total out-turn of the season, viz., 2,100 square miles of triangulation and 2,591
square miles of topography, is very good, and, but for
the absence on medical leave of the two Senior Surveyors
(vide margin), would bave Leen considerably more. The
Lell:!vl‘e- 2[-) mAedllcd“chCloll-t I:c:"t‘t‘l‘"r:’;lnzl'::-lNBu:':'llf loss of the two be‘st and most experienced Surveyors for
ber 1871 to 29th Febraary 1872. Rejoined the whole of the field season was o most serious draw-
the purty in Recess Quarters on the 7th Moy back, but the cxcellent arrangements of the Deputy

Opiuion on the scason’s outturn and cost.

18;?. 7. Vanderoutt. ard . Superintendent, which have sccured, in a very difficult
r. J. Vanderputt, Surveyor, 3rd grade. .

Leave, on medical coriifiont, trom 23rd Janu. country and at a very moderate cost, a fair out-turn of
ary 1872 to 20th June. work, with an establishinent considerably weakened,

deserve high commendation,

VN
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126. The fair mapping rendered is well executed generally and improved in many
respects ; its relative value in comparison with the resulls of other parties has been separately
commented on.

127. There is no Assistant Superintendent attached to this party, because " the exigencies
of the Department and the great demagd for competent
agency elsewhere will not permit it. Mr. A. G. Wyatt.
Assistant Surveyor, 1st grade, and Sub-Surveyor Sheikh Omer were drafted to supply the
wants of the new No. 2 Survey during the month of August 1872. The party was strengthened
by the new appointment of Messrs. Rourke and Read,*
qualified candidates, and of Sub-Surveyor, Shere Shah,
to fill a vacancy in the subordinate class of Sub-Surveyors.

Chnoges in personnel of party.

* Appointed from 1st October 1872.

128. During the season now current, {he Deputy Superinteudent, Major Depree, assisted
by Mr. McGill, will exccute the triangulation in advance
of details of the central portion of the Mandla Dis-
trict, and the western zemindaries in District Belaspur, (Pandaria, Kawardha, &c.,) or between
the parallels of 21° 50’ and 22° 4%, and the meridians of 80° 30 and 81°. The topography
of the remainder of Sobagpur (western half) and of the Amarkantak or Mekal-pat in
district Mandla, together with some of the zemindaries north-west of Belaspur, will be taken tip.

Progrumme for ensuing season.

129. The party was inspected by myself at Jabbulpur in November 1871, and I was favor-
ably impressed with the good management of the Deputy
Inspection of party. Superintendent, the orderly manner in which all the
records were kept up, and the state of the instrumental
and field equipment was all that could be desired. :

130. With the exception of the Deputy Superintendent, all the members of the party suffer-
ed from, more or less, malarious fever throughout the field season, and two of the native establish-
ment died. Messrs, McGill and Vanderputt were both unable to perform feld duty during
the whole of the season, and were absent under medical certificate. The country is oue of the
very worst for survey, but I am happy to say that the health of the establishment has been
restored by a hill climate during the recess, and it has again taken the field with every
prospect of success.

No. 5—TOPOGRAPHICAL SURVEY.
BHoPAL aND MaLwa NATIVE STATES.

131. The camp of this party was formed at Hoshungabad, the field dep6t station, by

the end of October, and the

The castern portion of Bhopal, southern portion of Gwalior, Kurwai, several detached pal'ties under

Mobamedgurh, Nawab Basoda, and Pathari in the Bl:opal Political Agency. the DEPL\ty Superintendent in
t ;n

. Topography. charge, Captain R. V. Riddell,

Captain R. V. Riddell, B. E., Deputy Superintend- } 125 {Sqlmrc milesand  R. E,, moved into Bhopal -ter-

ent, 3rd grade, in charge ) check routes. ritory north of the Nerbudda

51559“‘“'“"““"““ River, during the first week

Captain J. R, Wilmer, Assistant Superintendent 84 miles of

check routes. in November 1871.

Square miles and . . .

Mr. A. J. Wilson, Surveyor, 4th grade zsa{ 56 miles of 132, The triangulation in
J Acsistunt § Lot end o gheck rou_tles. advance executed in the previous

,» C. F. Hnmer, Assistant Surveyor, 1at grado ... quare miles. 3 9 .
" A.W.Chenuell, ditto, ond ditto . 307  ditte. season in Bhopal (4,267 square
" C Kk, ditto, ond ditto... 233 ditto, miles), while the detail parties
., E.A. Wainright, ditto, 20d ((lliuo... 351 ditto. were employed in completing
» H.T.Kitchen,  ditto, 3rd ditto ... 365 ditto. + 4] . b
" W.H. Lilley, ditto, ardditto.. 384  ditto. t‘l;e t°_1’f’gmpl;y ‘l’f the unfinish
Sheikl Nubbi Bukeb, Sub-Surveor ... 38 ditto. ed portions of the Bundelkund
Prem Raj, ditto, 115 ditto. States, together with that
Abdur Rubim, ditto, 176 ditto. south of latitude 24° (equal
Torat ..  5124% Square miles. 3,200 square miles) made over

to this party from No. 1 Gwa-
* Of this 230 square miles was overlap sarvey, taken up to establish a proper jumclion N H
with the work of Revenne Surveye in Saugor, N‘\uslngpur. and Hoehumgabad long pre- lior and Central Iudm S“"VGY;

viously executed. for reasons assigned in para, 70

of my last printed report, gave
a total of 7,467 square miles of advanced triangulation within the new field allotted to this
survey, thus rendering it unnecessary to undertake further work of this description during
the season under review ; the entire strength of the establishment was therefore employed
on topographical delineation of the ground, limited on' the south by the Nerbudda River, on
the east by the boundary of the British district of Saugor, on the west by the meridian of 78°,
and on the north by the parallel of 24°, embracing about one-third of the Bhopal State under
the Nazims of Raiseen and Kulliakherce, with a small portion of Sindial’s territory in the
Mangouli Soubadaree, Tehsils Bhilsa and Basoda, and the petty states of Kurwai, Mohamed-
gurh, Nawab Basoda and Pathari, much intermixed with Gwalior teiritory, but under the
Bhopal Political Agency.
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133. The total area of final survey completed was 3,124 square miles, of which 2,172 square
miles belongs to Bhopal, 590 square miles to Gwalior
territory, 30 square miles to Mohamedgurh, 40 square
miles to Nawab Basoda, 16 square miles to Pathari, and 32 square miles to Kurwai.

Aren accomplished.

134. 'The 4vea under actual cultivation was found, on an average, to be about 60 per cent.,
the villages were numerous, the population in proportion,
and the soil of the cultivated tracts rich and very pro-
ductive. Diagonally across the season’s surveys runs the Vindhya range, the general elevation
of this portion being about 1,300 feet above sea level, while occasional peaks and ridges rise to
nearly 2,400 fect.

Description of country.

185. This country is drained to the south by the Rivers Sindor, Tendoni, and Banna,
feeders of the Nerbudda, and on the north and east by the Betwa, Binna, Dassan, and Beas.
The estimated fall of the bed of the Nerbudda River between the meridians of 758° and 79°,
is about one foot per mile.

136. In the Nerbudda Valley, during the month of April, the heat is represented as more
.than usually severe, the thermometer in the shade in a
large tent registered 109° Falirenheit. The field work
then closed, and the party returned to recess quarters at Mussoorie, when the mapping and other
duties were completed. ) :

Recess senson.

137. The total cost of the season’s operations
Cost of the senson’s operations. for establishment and contingencies, amounts to
Rs. 58,157.

138, The season’s out-turn is very good, the party having been employedin country new
to all the Surveyors, and differing considerably from that
in Bundelkund which they had just left, The results are
highly creditable to Captain Riddell and his assistants; the maps and other records have all
been brought up and rendered systematically, and bear a very good comparison with those pro-
duced by the other parties. The testing of the topographical details in the field and supervi-
sion of the plane tablers has been excellent. The valuable services of Captain Wilmer, Assist-
. ant Superintendent, were unfortunately lost for three of the best working months owing to
severe illness, which necessitated that officer taking leave under medical certificate from the
19th December 1871 to the 2nd March 1872. ‘The Assistant Superintendent’s previous and
o i subsequent good services were brought to the notice of
beyi’é';izc"“““ No. 655, dated the 10th Octo-  Goyernment, and he received his promotion to 1st grade
) from the 28th August 1872, by orders marginally noted.
Captain Wilmer is 2 most promising officer and fully -qualified for the charge of independent
survey operations.

Opinion.

139. In the Appendix, extracts from the Deputy Superintendent’s -report will be found
descriptive of the country surveyed, and a memorandum on the forts (existing or in ruins) met
~ with. A statemant or schedule of fords, ferries, and mountain passes in the country visited
by the Deputy Superintendent, was prepared and duly forwarded to the Quarter Master
General of the Army.

140. The services of another experienced Assistant Surveyor being suddenly needed for one
of the Eastern Frontier cxpeditions, Mr, A. W, Chennell
was transferred to No. 6 Khasia and Garo Hill Party.
Mr. C. Kirk, Assistant Surveyor, was permitted, after the whole of the work was brought up,
to resign his appointment. o fill these vacancies, Messrs. J. Murray and A. Kitchen, duly
qualified candidates, were posted to the party as 4th Grade Probatiopary Assistant Surveyors,
from the lst November 1872.

Changes in personnel.

141. During the current season, the detail survey of the country between the meridians
of 77° 30" and 78°, and parallels of 23° and 24° in
Bhopal, Oojein, and Nursingurh territory in Square
Degree No. III, will be taken up, together with a large scale survey of the city and environs
of Bhopal and Sehore. The triangulation in advance will be extended westwards in Square
Degrees Nos. I1I and IV from the vicinity of the city of Bhopal, and a series of first class
triangles will be carried along about the parallel of 23%, to connect the Great Arc Serics with
the Khanpisura Scries, Great Trigonometrical Survey, or from about longitude 78° to 75,°
as well as to combine with the triangulation of the Khandesh Survey by No. 2 ad-
joining party. As the space between the Great Arc and the Khanpisura Meridional Series
south of the western or Kurrachi Longitudinal Series is very large for the extension of
secondery triangulation only, it is intended to run a first class secondary scrics on the high
ground between the two meridional serics, somewhere hetween the south of Bhopal and Indore
or Mhow, to give a good basis for future extension into Square Degree No. VI resting on
the Nerbudda River.
20

Programme for cnsuing seoson.
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No. 6.—TOPOGRAPHICAL SURVEY.

Kiuasia anNp Garo Hivts.

142. This party was diverted from the field of its regular operations in the Garo and Naga
Ills, to provide a competent

Eustern Frontier of Bengal. . staff of surveyors to accompany
Portions of the South Cachar and Lushai Hills and Munnipur State. the Lusbai l\I“it'll‘y Expediu-
Captain W. F. Badgley, S. C., Officinling Deputy Superintendent, in charge: ¢ a0 o Por o[ .
Lieutenant 1t. G. Woodthorpe, R, L., Assistant Superintendent. tmmny Field Iolce’ lelt ox

. B P.Leach, . K. ditto ditto. Cachar column, on a special
Mr, M. J. Ogle, Assistant Surveyor, 1st grade. requisition of His Excellency
» W. Robert, ditto, T . | -in-Chief, v/
"3 NMeCa, itte, YOS the Cowmander-in-Chief, vide

paragraphs 120 and 121 of
my last printed report, season 1870-71.

143. With the object of placing the Government of India in early possession of the results
of the survey expeditions on the Bastern Frontier, which accompanied the military columns under
Brigadier Generals Bourchier and Brownlow from the Cachar and Chittagong sides, into the
hills beyond the British Frontier, inhabited by the Lushai, Kuki, Sylu, Shendu, Howlong,
and other minor tribes of semi-savages, a report was submitted (vide my special report
No. 16017, dated the 22nd June 1872, reprinted in the Appendix) of the combined operations
conducted by the two independent, survey parties under the superintendence of Major John.
Macdonald, Officiating Deputy Surveyor General, and Captain Badgley, 8. C., Officiating
Deputy Superintendent of Survey, respectively, which with its enclosures was separately
printed, and likewise published in full, by order of the - Governor General in Council, in an
extra supplement to the Gazetfe of India, dated 8th November 1872,

144. It is not necessary in the present place to go into the whole of these professional details
) . again, on which the final review and orders, of the
Vide Resolution of the Government of In- G ! .
dia, in the Deprtment of Agrienlture, Re. CGovernment of India have been passed, but with the
dated13th,  Oljeet of rendering in a complete form the general
results of the operations and administration of topo-
graphical surveys f{or the season under review, the work
performed by No. 6 Survey under Captain Badgley’s superintendence is briefly recorded here,
1n order to preserve the departmental history of survey cvents. Such portions of the statis-
tical and geographical information which are of immediate value and interest of this hitherto
unknown territory, are extracted in the appendix.

B
venuc and Coinmerce, No.ma.

September 1872, in the Appendix.

145. Emanating from a side of the Great Trigonom8trical Secondary Series in South Cachar

the secondary tridngulation accomplished extended about

Senson’s out-turn triangulation. 25 miles in a south-eastern direction over 612 square

* The nren covered by tertinry points could miles, ?nd to !;his must now be s.ldded 1,54-4“’." square ‘miles

pot be given until the computations were com- of t,e"t‘ﬂ")’ _tr!angulatlon, or pomnts determined by Inter-

pleted nnd the points verified by common sides.  sections, giving a total of about 2,156 square miles of

country thus covered. The most easterly position fixed

is in Longitude 93° 3', and the most southerly in Latitude 23° 32'. The elevations of 65 points

were trigonometrically determined, and the points reached ranged from 4,925 feet to 6,850 feet
above sea level. .

146. An area of 6,068 square miles based on the above triangulation, and including overlaps
route survey, was topographically surveyed on the } inch,
or 4-miles = 1 inch scale. The actual area for which new
geography was secured being about 4,800 square miles. In addition to this a route survey on
the seale of 1 inch=1 mile was made of the line by which the force advanced, and between out-
posts in South Cachar, or over 191 linear miles of most difficult ground in an enemy’s country.

Topography obtained,

147. Unfortunately, however, time did not permit of a junction between the northern and
southern columns before the expiration of the military operations, when the country was
rapidly vacated. A eonsiderable gap, therefore, still exists, which it is most desirable to fill up,
to enable us to complete the general geographical configuration of the Eastern Frontier, and of
the extensive tract lying between the Cachar, Sylhet, Tipperah, and Chittagong British Districts.
The total results obtained by the two combined parties with the military expedition, are given
in my speeial report on this subject in the Appendix. :

148. The total cost of the entire season’s operations for this party amount to Rs. 47,073,
which, considering the special nature of the work per-
formed in a difficult and hostile country, with the
exorhitant wages of coolies and the absence of all other means of transport, is exceedingly
moderate. ‘The recess duties were performed at Shillong.

Cost of the senson’s oporations.

149. The operations of this party during the season may fairly be coneidered as most
suceessful.and encouraging. Reliable geography for a
considerable area beyond the British Frontier has been
obtained, and politically, we have gained very valuable information regarding various frontier
tribes, who have long proved most troublesome neighbours. Our ignorance of their habits,
manners, and, relations with cach other, have, in a great measure, hitherto prevented proper

Opinion.
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communications being opened and intercourse with them, but with the knowledge now gained
both as regards the country and the people, it is hoped more friendly relations will soon be
established, aud further opportunities be offered of gaining a complete knowledge of the ferrq
incognita between Burmah and our castern districts, which bas long defied the efforts of a})
explorers on the Eastern Frontier.

150. The sourees of the Tipai or Tin-Vi and its chief tributaries and the head waters of the
Kolodyne River are now known. Captain Badgley describes the scenery in the interior of the
.Lushai Hills and at the higher elevations visited as “ magnificent.”” The fir, rhododendron, and
oak take the place of bamboo and low heavy jungle, and the climate is healtby and invigora.
ting.

151. The recommendations made for prosecuting the survey of the remaining blanks, having
been approved of by the Government of India, arrangements were timely made for another ex.
pedition under the excellent management of Captain Badgley, who is now actively employed in
exploring the country along the Jampoi, Hachik ranges, one of which is supposed to form the
eastern boundary of Hill Tipperah, or the territory of the Rajah of Tipperah, which it is
desired to fix definitely in connection with the larger question of a continuous line of British
Frontier from Assam to Arracan. Other special and very urgent surveys on the Eastern
Frontier in three different directions have likewise been called for, which has taxed the resources
of the department ; the party havivg been strengthened, has now been divided into four
widely ser arated detachments. . :

152. The retarn of Major Godwin-Austen, Deputy Superintendent, some months after the
* Agriculture, Revenue, and Commerce De. - expiratjio“ of his two yem‘s, fur]ouEh tO Euml)e: ard his
partment, No. 677, dated the 18th October reappointment to the Department as junior of bis for-
1872. mer grade, by the orders marginally noted, placed at my
disposal the services of an experienced officer well qualified to undertake the work on the ex-
treme morth-east for the exploration of the Patkoi range, for the purpose of defining 2 disputed
boundary with the Munnipur State, in continuation of the regular survey brought up from the
west through the Khasia, Jynteah, and Naga Hills. .

153. These detachments of No. 6 party and the work allotted to each are as follows :—
1sr DRTACHMENT.—

Major Godwin-Austen, Deputy Superintendent, in {To survey the Naga Hills and Munnipur boundary, and
cbarge. explore the Patkoi range.

. . To carry on the old survey of the Mekir and Reng-
Mr. Ogle, Assistant Surveyor, 2nd grade. , mah Naga Hills south of the district of Nowgong
,» McCay, ditto, ath and north of the previous work in North Cachar an

Samagooting.
2ND DETACHMENT.—
. . ;o To explore and survey the Jampoi and Hachik
Catpta&r;ntniar;l%}:uyl: e%[pg“:l?ﬁ exDleori-‘ill'J:y pﬁ;‘xg.mve.rm i ranges vetween Hill Tipperah and the Lushai Hills,
endent, e . P P g with portions of the north Chittagong Hills and the
Mr. A, .Cl:enm_ell, Assistant Surveyor, lst grode, | southern and western portion of the Lushai Hills, to
transferred {from No. 2 Topographical Party. Ll up the blank left last season.

3ED DETACHMENT.—

f To nt;cvmlrllpuny the police force expedition under
. . Captain Williamson, Political Agent, for the triangula-
Licutcnant Woodthorpe, R. E., Assistant Superin- | gon 3pd survey of I:he Garo Hills and western l;;oun-
tendent. dary between tle Garo Ilills and District Goalpara,
Mr. W. Robert, Assistant Surveyor, 3rd grade. w;;thrﬂll-‘e viel\v“of cot‘x;plcting all tgmt previourly remain-
g YT ed of these hills, and especially of these portions hither-
Surveyors Shah Nasirudin end Doliludin. to termed independent, and wbich bhave never teen
{entered or explored in any way.

418 DETACHMENT.—
[ To explore the ranges south of Demagiri, in the Chit-

. . . tagong northern hills, with a view to ado pting a conti-
G. H. QﬂOk?, Esq., Assistant Supermtepdent, Reve- ‘ m.l:ousgfrontier line of defensive boundnuE down to the
nue Survey, previously employed with the P"",’J{ known limits of Arracan in tho Akyab District of
accompanying Bngadmr.ﬂGeneml Brownlow'sY [i¢ish Burmah, and to obtain as much” information as
southern column, but apecially for the occasion, I practicable for filling up and correcting the meagre or

| imperfect topograpby in that dircction,

154. These various and important operations of a particularly arduous character are now all
iu full force, and, I am happy to say, with every prospect of success in each case. The hardships
and difficulties being experienced arc very considerable, but the energies and abilities of the
officers and sssistants employed will, I am sure, be equal to this occasion, as they so eminently
proved last scason.

155. There will slill much be lefs to get through on the North-East Frontier in the Naga
country and towards the valley of Assam, lor which I trust the uninterrupted services of the
whole party will again be available next scason, and under the able management of Major
Godwin-Austen, who is g0 thoroughly acquainted with this part of the country, and who is such
au accomplished explorer, the best results may be anticipated.
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156. Lieutenant Leach, R. E., Assistant Superintendent, who was temporarily employed
with this party on the military expedition, havirig completed all the work entrusted to him, was
posted to the Gwalior party to supply the vacancy therein cansed, and he joined it at Mussoorie

i June 1872.

157. On the conclusion of the current scason’s field work, it will be necessary to make
arrangements for the transfer of Captain Badgley, Officiating Deputy Superintendent, who has
been relieved of the charge of No. 6 party by the return of Major Godwin-Austen. In consider-
ation of the importance of the special duty on which Captain Badgley is now engaged, he has
been allowed to retain his officiating position and salary until the completion of his work,

158.  The successful exertions of Captain Badgley and his party and the valuable contribution
thus made to the geography of the Eastern Fronticr, under the favorable auspices of the military

Despateh No 34, dated 28th November occupation of the country during the past season, were
1872, prominently brought to notice in my special report
above quoted, and acknowledged by the Government of

India, as well as by the Secretary of State for India, as recorded in the documents in the
. Appendix. There can be no doubt as to what the whole

Captain Budgley, Deputy Superintendent, a1ty had to go through, and with what devoted zeal. and
Licutenant Woodthorpe, . B, Assistant s 4 . N
willingness both officers, assistants, and the men of the

Superintendent. .
Licutenant Leach, B. E., ditto ditte. - party worked under very adverse circumstances, not
Mr. gg:’e, é\sslst:;r_xtttSurveyar. only throughout the military campaion, but for a

1 . . . . .
moap o - considerable period afterwards, immediately south of the

» McCuy, ditto. N .
. Cachar District boundary, until they returned to recess

quarters very late in the season, with such satisfactory and important results, The officers
and assistants named in the margin, are specially deserving of praise and encouragement for
highly meritorious services.

No. 7.—TOPOGRAPHICAL SURVEY.

Rasrutana,

159. A detachment from this party, under the Assistant Superintendent Mr. H. Horst,

¢ the Native States of Ud N Todh A started from recess quarters

Portions of the Native States o eypur or Meywar, Jodhpur or Mearwar, . -
and the British Districts of Ajnere and Mhairwara,within the Rojputana at Mussoorie on the 2.5th Sep
tember 1871, to triangulate

Political Agency.

STRENGTH OF Pinty. very closely the country around
G Steal n Deputy  TCLOETPYY.  Trisogulation. Delhi required by the Quarter

Captain  George Strahan, ®. E., Deputy f 5 ;
Superintendent, 2nd Grade, in charge ... 165 Sq. Miles. 940 Sq. Miles. I\IaSt?r General’s .Depaltment;
H. Horst, Fep., Asst. Supdt. ... . 2 " to give fixed points at close
Mr. R. Todd, Asstt. Surveyor, ;std Grade ... 227, distances on which the plans

» C. Tapsell, " n »oowe 297 » , T :
" F Kitehen, » md o oam of the Camp t_)f Exercise, on
. W. Statesbury, ,, ond , .. 230 a !urge scale, 4 inches = 1 mile
. W. McNair, Zrlel w .. 360 might be based (zide para-
, F. Warde, » tl » 255 , . 24 - .
Sub-Surveyor J. Noah ... 210 :, graph 132 of my p])lmted re
" Kalka Pershad .., .. 315 . po_rt for season 1870-71), and
. Hurlall Singh .. .. 810, this work was very successfully
- . completed, and the triangula-

TOTAL . . 2, . Miles. . P

© 2’?1727&1 Miles. 2,940 Sq. Miles. 0 “chart rendered with suffi-

cient data for the purpose by
Mr. Horst, by the beginning of December 1871,

160. As the result, we have most interesting and valuable maps of the country to the north-
west and south of Delhi, surveyed and drawn for the most part by the officers of the
Quarter Master General’s Department, which never existed before, and which will remain a
most interesting and useful record of the military manceuvres conducted in the cold season
of 1871-72, under the personal command of His Excellency the Commander-in-Chief of
the Army, Lord Napier of Magdala. These maps, as prepared by the Quarter Master
General's Department, were published by this Department in a very practical and satisfactory
manuer, and I had great pleasure in thus co-operating with the Quarter Master General of
the Army in so important a matter.

161. The remainder of the party under Captain George Strahan, R.E., Deputy Superin-
tendent, in charge, proceeded to Agra, the ficld depdt of this survey, and formed camp there
by the middle of October, wheu the field equipment being completed, the party reached
the ground allotted for survey by the first week in November,

162. The ground requiring triangulation embraced small portions of Jodhpur and Udeypur

Triangolation. territory, within the Degree Square No. VIII (about two-thirds

of it) formed by the parallels of 25° and 26°, and the meri-

dians of 73° and 74°, covering an area of 2,940 square miles, of which 940 square miles

were triangulated by Captain George Strahan, Depaty Superintendent, and 2,000 square

miles by Mr. H. Horst, Assistant Superintendent ; 57 secondary and 398 minor secondary
triangles werc obtained, and the elevations of 145 points determined.
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168. In addition to the above, Captain Strahan ran 302 linear miles of check-routes, and
Mr. Horst completed nearly 17 linear miles of traversc along the western side of the Sambhar
Lake. ’

164. The ground delineated during the season covers an arca of 2,612 square miles between
the parallels of 25° and 26°, and the meridians of 74° and
75°, and includes portions of Jodhpur, Udeypur, the petty
states of Bednor and Deogarh, a small portion of the District of Ajmere, and nearly half of
Mbhairwara, as contained 1n the Square Degree No. VI, i

Topogvaphy.

165. The Arabulla oi Aravalli mountains runs through the eastern side of the country
triangulated. Its greatest breadth was fouud to be about
20 miles from east to west, and the range is believed to
attain its greatest altitude here, the peak named * Jargo” being 4,330 feet above sea level
and only second to the peaks of the Abu plateau further south, of which * Gurusikkar” (5,658
feet above sea level) is the highest.

Description of country.

166. The Arabulla range forms one of the most important water-partings in this part of
India, the drainage from the eastern side flowing into the Banas, which joins the Chambal
River further east, while the waters on the western side form the sources of the Lum River
draining into the Runn of Cutch. The country on the east of this range is from 800 to 900
feet above the level of that on the western side. Rising gradually from the plains of
Meywar or Udeypur, the country is more or less broken up by little masses or hillocks of
rock until a plateau is reached, from which rise parallel ridges, nearly precipitous on both
sides, forming narrow valleys between, while on the Jodhpur or Marwar flank the fallis
abrupt, the features more massive and covered with dense jungle. More intricate or difficult
ground perhaps cannot be met with, as the extraordinary minuteness of the features on the
maps testify, and thus completely altering the old maps of this district and placing the
character of the ground on an entire new footing.

167. The special objects brought to notice by Colonel Brooke, Agent to the Governor
General for Rajputana, for the purpose of drainage works in Mhairwara, caused great éare
and minuteness to be employed in shewing every detail of which the one-inch seale was capable,
and it is hoped that the maps now rendered will materially tend to provide the necessary
information for this peculiar and wild tract of country.

168. With the object of utilising the services of this party to the utmost during the recess
as well as in the field season, the large scale survey of the Simla Sanitarium (referred to in
paragraph 133 of my last printed report) was commenced before the rainy season sct in, the
field work in Rajputana, which consists of a very excellent average out-turn, was closed by the
end of March, and the party proceeded »id Agra, being well instrueted in traverse
surveying, en ronfe to recess quarters at Simla,

169. Early in April, therefore, Captain George Strahan was enabled to start the minor
triangulation, which forms the ground-work for the plan of
Simla, on the large scale of 24 inches to the mile¥, obtaining the
initial values for his triangulation from the old stations of the
¢ or 220 feet=1 inch; natural Gregt Trigonometrical Survey, North-West Himalaya Series,
seale ﬁo- « Shali” to “ Phagn,” from which a net-work of secondary and
minor points were fixed in and around the sanitarium connect-
ing with ¢ Jakho” (altitude 8,059 feet) and “Observatory” (altitude 7,089 feet) stations,
pumbering ip all 32 secondary stations and 169 intersected points, with the elevations, trigono-
metrically determined, of 83 points.

Commencement of the survey of
Simla.

170. Main traverse lines by ochain and theodolite were then run along the principal roads,
connected at the starting and terminal points with the triangulation ; and these being plotted
by computed co-ordinates on the plane tables, the details of the ground were taken up hy a
succession of minor traverses, on plane table bearings and chain measured distances, depending
on and fully checked by the stations of the main traverse lincs.

171.  No less than 31 linear miles of elaborate main traverse lines with off-sets, were
measured along roads in a small aren of about six square miles, the chained distances along bill
slopes having been reduced to horizontal measurements.

172. Each plane table field section contains a square of 2,500 by 3,500 [eet, and four of
these form, when combined and fair-copied, one standard sheet. The field work for seven of these
standard sheets, representing 380 ncres of ground on the 24-inch scale, has been completed,
ond six have been fair-drawn and rendered to this office, of the portion of Simla south and
gouth-east of “ Jacko Hill,” containing “Chots Chelsea” and “Chota Simla,” “ May Day Hill”
and the Band-stand.

173. The Simla and Jatog Sanitarium will be represented on 20 standard sheets, each
measuring within margine 22-7 by 31'S inches, and it is expected that the drawing of the
24-inch senle will be susceptible of producing good reduced sheets on a scale of 16 inches
to the mile. P
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174. A first ov preliminary edition of these sheets arc under issue at present for immediate
local purposes only, as the boundaries of the numerous estates have not yet been entered, and
in many instances are not defined by permanent pillars or other suitable marks on the ground ;
this, however, is now being done by proprictors, who will have the maps to help them, and all
the boundaries after adjustment of disputes will be shown on the final edition of the standard
sheets.

175. The photographed copics of the original field plane table sections, taken immediately
after survey, thus form most valuable documents for all local enquiries as to rights of
properties, and enable us to preserve the faiv maps from all visk of alteration and deterioration
after execution, by the changes so constantly made in the boundaries of estates, and specially
in a hill station like Simla, mow so closely built over, and where private interests are so
keenly contested.

176. The Simla survey field work can thus only be conducted for a very short period, both
before and after the rainy season, while the parfy is in recess quarters and can devote spare
time {rom its other duties ; the actual working period is, therefore, necessarily limited to about
three or four months,

177. To liy out and complete the secondary triangulation for the commencement of the
detail delincation of ground was no ordinary labor, but Captain George Strahan, with his usual
ability and energy for which he is ever conspicuous, ably aided by the Assistant Superintend-
ent Mr. Horst, and an excellent staff of assistants, succeeded in all he undertook, and before
the rains set in finished most of the observations and measurements for the triangulation and
traverse lines, and then started the plane tablers for laying down the topographical details
on a suitable system of drawing for so large a scale.

178, The six standard sheets completed, of which three have been fair-drawn by Captain
George Strahan and three by Mr. Assistant Surveyor Stotesbury, arc admirably finished
specimens of hill drawing on a large scale, and faithfully rcpresent the ground. The
labor of drawing these sheets is very great, the requirements of reproduction and reduction
by photography necessitating the whole being done in pen and ink, which demands first-
rate artistic ability, so as to preserve the tone or relative command of the hill features.

179. The expenditure for the season for establishment and contingencies from 1st October
1871 to 30th September 1872, both for the Rajputana and
Simla surveys, including the bringing up of both, amounts to
Rs. 58,641. The expenses of the Simla survey are consequently very little above the ordinary
charges of the party during the recess.

Cost of the season’s operations,

180. The whole season’s operations have been of a very arduous character, without any in-
termission, but most successful ; and whilst the results obtained
are excellent, the cost is very moderate, especially when the
additional results obtained during the recess season is considered. The expenditure has been
well controlled and utilised to the utmost estent, with the greatest possible resulting advantage.

Opinion.

181. The triangulation in Rajputana being wellin advance of details nearly the full strength
of the party will be employed on plane tabling, within the
eastern half of Degree sheet VIII between the meridians
of 73° 30’ and 74°, and the parallels of 25° and 26°, in portions of Jodhpur, Udeypur, and
Mhairwara. To admit of the continnation of the Simla survey, the prosecution of whjch is very
important, the party will sqnare up the Rajputana work and proceed to Simla carly "in April,
immediately to go on with the hill drawing there in the fine weather before the rains set in.

Programme for the ensuing senson.

182. Captain Strahan states that Mr. Horst, Assistant Superintendent’s duties this year have
been very vavious, and in everything that e has undertaken
he has given as usual the most unqualified satisfaction, Loth
as regards field and recess work. I have great pleasure in again testifying to the value of this
Assistant Superintendent’s services. Messrs. Tapsell and MeNair, Assistant Surveyors, are
likewise entitled to special mention for zealous and highly efficient services, for which both have .
received departmental promotions to a higher grade.

Personnel.

183. To fll existing vacanciesin the Department, and to secure the full advantage of the

excellent tramning and tuilion which ever ‘mber i
Mr. P. White, Probntionnry 4th Grade & every member of this

e bt survey veceives, under the able management of Captain George
» Geotge Copping, Appreutice Assist:  Strahan, the poslings marginally noted took effect from 1st
m,11§ SIl)II'vl‘yor.S s October 1872, Messrs. Downes and Graham, two promising
» T. Duwnes, Sub-Surveyor. : X . ieoes .. =
» E. Graham,  ditto. ) Inds with the required qualifieations, joined from the Suna-

war Lawrence Asylum, and I trust they are in a fair way of
learning a profession which ought to be of the greatest vaine to them.

H. L. THUILLIER, Colonel,

Surveyor General of India,
Sunvevon GrNerars OrricE, } .

Calcutta, Jannary 15th 1873,

S
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APPENDIX A.

REMARKS, PROFESSIONAL, GEOGRAPHICAL & STATISTICAL,

BY

EXECUTIVE OFFICERS.

Eztract from the Narrative Reportof Lizutenant T. H. Hovroicn, R. E., dssistant Superin-
tendent, Offg. in charge No. 1 Topographical Survey, Gwalior and Central India.

The country surveyed in detail by this party in Degree Sheet VIII which comprised the

Gawlior and Took &¢ valley of the Betwa river on its left bank, has already

o B o, been fully described. It isan intricate, forest-covered

i‘.ﬁﬂ;‘i‘ﬁ.ﬁ%‘fﬂsﬁ%- country in the neighbourbood of Chandairi and for a

considerable distence south of it ; but the Mangouli and

Kurwai country is open and fertile. Provisions were cheap, and the survey work proceeded
with comparatively little difficulty.

The four standard sheets comprising the western half of Degree Sheet IX, which were
completed in detail this year, include 2 large proportion
of unusually troublesome country to work through. The
head of the Kunu valley, a mass of precipitous scarped
hills covered with a stunted growth of jungle, and almost devoid of cultivation, forms the
northern section of this half degree. From it westward the country slopes away to the
Parbati river, and the intervening ground is one continuous level of uninterrupted jungle.
There is not much undergrowth, though the grass is dense and high immediately after the
rains. It is an unwholesome country altogether. Scarcity of water and constantly recurring
famines have reduced the population to 2 minimum ; a few half-starved cattle constitute their
wealth, Their cities are now hamlets standing in the midst of ruins., The extent and nature
of thase ruins, however, testify to a different state of things formerly, and doubtless this poverty-
stricken country could furnish matter of great interest to the Archxzologist. Mr. Scanlan has
added a few notes on the country which came under his immediate observation near the source
of the Kunu, and has compiled an interesting history of Umri.

South of this, the country worked in detail this year may be described as the basin of
the Parbati. )

The castern limit of this basin is a ridge or step from the higher plateau drained by the Sind
‘river. The water shed of the two rivers consists of intricate and broken ground with the
usual undersized tree jungle, descrted villages and scanty population.

Latitude 24° to 25°
Longitude 77° to 77° 80’

The nature of the country which came under triangulation this season, and which will be
planetabled during the cold weather of 1872-73, or between Latitude 24° and 25° Longitude
76° and 77°, may be described as large tracts of open, flat, cultivated land towards the north
with plateaux of stony jungle covered hills towards thesouth-east. The hills to the west extend
in two narrow ridges from north-west to south-east, running strictly parallel to each other at
a distance of about half a mile, The valley between the ridges bere and there widens and deepens,
and a string of small lakes occur giving asingularly picturesque appearance to the scenery. The
fortified cities of Jhalra Patan, Gahgrun, Shergarh and Nahargarh are included in this half
degree. Shergarh is a large fort iu_ a strong pc_)sition and will merit particular attention when
the country 1n its neighbourhood is surveyed in detail. Nahargarh too is a fort of considerable
gize but it is difficult toimagine that it aould even be of importance strategically, for it is situated
on a level plein closely surrounded by jungle on all sides. It has po command whatever. Gah-
grun fort covers a pass between Jhalra Patan aud Shergarh, but it is a small fort and the pass it
covera is by no means the best across that ridge of hills; Jhalra Patan fort will be surveyed in
detail with the city.

The southern half of the degree was triangulated by Mr. Bolst, who thus describes his
method of triangulation and the general nature of the country :—

«In proceeding to triangulate the country comprised within the limits of 24°0 to 24°30
north Latitude and 76° to 77° east Longitude. I started my reconnoissance from the Great
Trigonometrical Stations of Nandns, Sartal, Banekati and Guraria which formed the northorn
flank of my work, and which extended in nearly a straight line from east to west; by this
meana I was enabled to select five commanding points as first olass secondary stations, and also
to pola up all prominent hills in the country about 4 miles south of this line. I then returned
in an easterly direction parallel to the route I bad taken before, visiting the Great Trigonome-
trical Stations of Kursalpura and Matabahora on my way, and sclecting stations at distonces
varying from 9 to 12 miles from cach other and falling within the. triangles of the Great
Trigonometrical Station. I proceeded in this way from west to east and back again till nearly
the whole area to be brought under triangulation, with exception of a small piece to the west,
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had been covered over with stations on commanding sites, and a number of intersected points
had been duly marked and fizxed on my plane table,

“Thus far my work had progressed satisfactorily, the nature of the ground being generally
billy with eonspicuous peaks cropping up above the general level, and so affording facilities
for the selection of stations. It was when I got to the tract of country to north-west that I ex-
perienced my great difficulty in finding stations which could see each other. The reason was
that the general run of the country was undulating and covered with heavy jungle. From a
distance it appeared to be an extensive plateau, but on nearer approach proved to be of the
nature above mentioned. In consequence of this I had to content myself with such sites as
would under more favorable circumstances have been rejected. Having brought my recon-
noissance to a close on 14th January 1872, I commenced observing on the following day and
finished my observations on the 13th March at Banskati, Great Trigonometrical Station,
visiting 40 stations, in all of which two had to be visited twice. I was fortunate in having favor-
able weather almost throughout the time I was engaged in this work., Four or five days early
in February formed the only exception when 2 heavy mist hung over the country.

“ With regard to the nature of the country brought under triangulation it may be deseribed
generally as billy and covered with thick jungle, with the exception of a portion to the west which
is level and well cultivated, quite a pleasing contrast to the surrounding uninteresting country,
The districts comprised within this area are portions of Gwalior and its sub-divisions. Rajgarh
and Omatwar, Took, Jhalra Patan and Holkar, The chief towns are Dilanpur, picturesrﬁxely
situated on the precipitous bank of the Chapi river; Manohar Thana a large and important
town on the Purwan river, and Bukhani. These belong to Jhalra Patan, Machilpur and
Jhirapur in Holkar are situated in the plains and surrounded for a short distance ooly with richly
cultivated fields. Kalchipur on the Ghar Nuddi belongs to Scindia and is the residence of a
Raja, not a single good road is to be found in all this extent of country; mere foot paths and
cart tracks traverse it, nor is a single bridge to be met with. While this state of things lasts,
the traffic of these native states, which might easily be extended with advantage, will never be
opened up and the resources of the country will continue undeveloped.”

Mr. Scanlan thus describes the district round the immediate source of the Kunu river:e

- “This tract of ground is very nearly through
{:mﬁ?‘z’ff,“}‘g“fgﬁ‘_“ of Plane Table 67 yyhole of its eas%ern length trazersed b}; the Kin?xubri?:i
Longitude 77° 16" to 77° 30', which runs due north, while towards the west the

ground slopes away giving tributaries to the Parbati.
The range known to us as the Kunu scarp enters the north-western section and continues on in an
unbroken course till it embraces the river on both its banks asfar up as Agra H. 8., so that we
have a valley well and clearly defined with spurs emanating from the principal range. The general
aspect of the ground is of a broken-up nature traversed by multitudinous streams with detached
hills crowning its plateaux ; but this formation of ground exists in its greatest dimensions for
only about 7 or 8 miles, after which we meet with a plateau intersected by many streams run-
ning towards all points of the compass. So that I may without incongruity speak of my
middle section as the water shed of this table. The hills are sometimes very abrupt, rising to
an average height of 1800 and 1700 feet above sea level, whilst their altitude above the valley is
only from 400 to 500 feet, the chief characteristic to be remarked in them being the very many
deeply scarped gorges. Almost all these gorges have proved a haven of safety to marauders
and the mutineers of the memorable year 1857 ; notably one known as Kedar Kuika Kho.

“ The country, with the exception of a few square miles to the east and south.east,
is very thinly peopled and sparsely cultivated, even where the few occasional villages do exist,
and is throughout clothed with a most luxuriant growth of heavy jungle perfectly free however
from any entanglement of undergrowth as found in other forests of India. The soil is very
rocky, water scarce on the plateau, but abundant below, and the roads of through communica-
tion are all easily traversed by carts. At the spot known as Kedar Kuika Kho, to which I
<hall have occasion to allude further on, there is a small and common-place temple at the
bottom of the left hand scarp which immediately begins the gorge. In the Hindu
month of February a large concourse of people assembles here to pray, feast and make offerings,
after the orthodox mauner in honor of the presiding deity Kedarnath, alias Mahadeo,

« From the areas which the debris covered, I was led to the conclusion that two or three sites
had once been occupied by large and populous towns, and had this opinion confirmed by the tradi-
tions of the people, but the vestiges of the ruinsare very ordinary and above the surface show
the existence of nothing worthy of notice in architecture. In one ruined site I was shewn
large labs with colossal human fignres embossed on them ; from the manner of their designs
T am of opinion that they are connected with the ceremonics of the Sarangi Banias, who in
days gone by must have had a very large town here, and were in all probability expelled from
this Jocality when the hypocritical Aurangzebe carried his iconoclastic invasion throughout the
length and breadth of India, for this ruthless Goth even evinced his savage zeal by defacing
gome of the Leautiful Saracenic architecture at Fatehpur Sikri. In some other places I found
engraved on slate an arm raised from the elbow perpendicular to its upper portion together
with a sun, star and crescent-moon depicted. What these mystical signs alluded to I failed to
Gnd cut.

“ The whole of the area comprising this table is split up into little territories presided over
by the petly chieftains of Bhadoura, Umri and Sirsi, the two former of whom are allied by
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family ties and the incidents relating to the family of the one will quite answer for those of
the other. These two collateral branches of the great Rajput family are at feud with one
another, and so great is their rancour that I am of opinion nought but bloodshed would wipe
out their hatred. Even in these times of the supremacy of British rule carrying with it all the
wholesome dread it inspires, and notwithstanding the vicinity of a British Political in the
cantonment of Goonah, only 8 and 10 miles off, these two families still practise raids into one
anothers’ districts, the invariable issue of which is bloodshed.

“The following narration I have obtained from the family archives of the Umri chief. The Raja
is a Sisodia Rajput descended from the house of Udepur. Ude Sing is his progenitor and was after
the general manuer of native potentates the lusty father of an unhappy family of twenty-four sons
who were always contriving to cut each other’s throats. Of these Sagarji was the fore-father
of the present Raja, he was the youngest son and Partab Sing the eldest, the former
received as bis patrimony the territory of Sirohi, whilst the latter succeeded the Rana Ude
Sing, and deprived his hrother of his territories. He refused to give any car to the complaints
of Sagarji who thereupon complained to the emperor Akbar, having previously enlisted the
Jeypur Raja’s sympathy and interest, for he had already married that chief’s sister. Akbar
then ordered an advance to be made on Udeypur and accompanied his forces in person. The
reigning prince, Partab Sing, was expelled and Sagarji assumed the sceptre. He only reigned
seven years, for at the end of that period, on account of his nephew’s many amiable qualities,
and seeing in him a future good ruler, he resigned the reins of Government to Amar Sing, the
son of Partab Sing, and retired to the court of Jehangir, who had Dy this time succeeded Akbar.
He was made a Dewan and received Khandur as a Jagir, and on his death was succeeded by
his son Man Sing who had given to him the additional grants of land of Sapur and Toro.
To him succeeded Mokam Sing with possession of Khandar only, being deprived of the two
additional grants in which his father appeared only to have enjoyed a life interest.

““ This prince had two sons, Sojau Sing and Chatter Sing. The latter owing to some family
dissensions, took up his abode at the Imperial court, and there growing in favor, he was deputed to
take command of the army proceeding against Cabool. He defeated the enemy at Ghazni, and in
recognition of these services the emperor conferred titles on him, and made him Lord of 60 villages
or 5 barais namely, Tharonto, Mendpur, Badarwas and Nagdo; the remaining barai somehow
Le did not get possession of, it is said to have been situated somewhere ncar Anterbed in Oudh.
After 12 years, Chatter Sing returned home and died at Tharonto. IHis son, Pertab Sing,
succeeded bim and established a friendship with one Nahardil Nawab, who had founded
Nahargarh. Umri was then in possession of the Thakurs called Tagurs; their chief was Pailad
Sing, who ruled over 49 villages. Pertal Sing, in conjunction with Nahardil, took possession of
this territory, gave his sister in marriage to the Kota Raja, Maharon Ram Sing, who was killed,
at the Dattle of Dholepur, and appointed his own son Himmat Sing chicef of Umri, who taking
part in the above mentioned battle was severly wounded in it. When the Kota Raja was
dying, he appointed Himmat Sing regent, as the heir Bhim Sing was only aninfant. Himmat
Sing in conducting the affairs of the child-king was obliged to take up his residence at Kotah
which entailed on him the loss of three barais Mendpur, Badarwas and Nagdo. He had two
brothers, Jaggat Sing and Jai Sing, with the Kheodaman as his wmras, to him he gave for
services rendered eight villages, of which five still belong to Kheoda and three are attached to
Garha. He gave to Jaggat Sing with Bhadowra four villages and two others Mon and Bulapue
from Tharonto. From the revenue of the former five Jaggat Sing had to render to him a tribute
of G annas in the rupee. The latter were free.  The three villages of Porsar, Mokbawan and
Senera were conferred on Jai Sing who had also to pay the same tribute, with Sencra free.

At this time Saiman was Dewan of Sirsi, whilst Sesingji Khiehi was chief of Rampura
and had married the Umri chief’s niece. These two were at variance with one another, it Saimon
and Raja Himmat Sing were on most friendly terms.  Sosingji told the Raja that if he would
take his part and fight against Saimon he would give him 22 villages belonging to Rai,
they conlesced and a battle was fought at Patai when Saimon Dhandera was beaten, and
accordingly the Raja received the 22 villages of Rai. At Kadar Nath to which I have
referred 1n the first part of this paper therc were two pujaries or priests, both brothers; one lived
at Bhadowraand the other at Umri and both divided the Pujari dues.  The Raja of Ragogarh
took possession of 15 villages of Rai and attached them to Bamori, thus only leaving in
possession of Umri 7 villages which remained in the possession of the Umri Kings for six
agenerations,  In the fifth gencration to Jagat Sing of Bhadowra, Man Sing was born and
Ragogarh was attached to Gwalior. Man Sing enlisted John Baptist Filose on his side and
induced him to sceure to him in rental the above 15 villages. This waa accordingly done, and
it appears that in latter years Man Sing got the ear of some one in the pay of the Inglish
Government, and obtained thorough possession of those villages in addition to Lwo others which he
wrenched from the scven that belonged to Umri territory. This procecding gave rise to a
dispute on Agra, Man Sing died and Mohan Sing, the present Raja, was born and carried on
the dispute for 30 years, and failing to consummate the ends he desived, he conferred with
Mokam Sing the present chief of Umri and they divided the land of contention. However in
1562 Mohan Sing managed to secure the remaining five villages.

““This is the history of Umri up to its present date, and T have not the slighest doubt these
two men will carry on their feud till they impoverish one another. Close on to Bhadowra directly
above the banks of the Kunu, stands the hill of Sandor on which was once situated the strong-
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lold of the same name. Below its base on all sides, covering an area of about4 or 5 square
miles, ave the ruins of a very large and ancient city. It is traditioned that the Raja, who was
then reigning, for some reasons deserted this site and established the stronghold of Rimtam-
bour, which should properly be known as Ranth Bhounar. This Raja had made several
attempts to establish himself in this locality, but was expelled each time till at last he was
informed by a faithful retainer, whose name was Ranth, that unless he, together with his Doge,
Bhounar, was decapitated, and their heads buried, the one under the right pillar and the other
under the left pillar of the entrance gateway, and their trunks thrown into the fosse, the Raja
could not ohtain a firm footing. The sacrifice was made, and the retainer, a Seria by caste and
vace, nobly - offered himself up a victim to the cupidity of the grasping chief, who of course
now gained all he desired.”

Extract from the Narrative Report of F. B. GirpoLesTONE, Iisq., iz ckarge of No. 2 Topographical
Swrvey, Khandesh and Bombay Native States.

The country triangulated this last season lay chiefly in the north-east corner of the
: ’ British territory of Khandesh and Holkar’s terri
Elandesh nnd portions of Holkar’'s nnd 3 ory 1olkar’s territory of
Scindin's territory, North and South of the Nimawur, lying to north-west of British Nimar in the
Nerbudda River. Central Provinces. Small portions of the Native St
3 g . lated. v . rtyo) ates
Remarks on the country trinugulated of Burwani, Dhar and Secindia also came into the

season’s work., The southern half of the area triangulated, lying between Latitude fi%‘;
and Longitude ;‘,’;’1"5, may be described as a perfect wilderness of hills, covered with high grass
and dense jungle, embracing the main ranges of the Sautpoorahs, which stretch in one
continuous chain from the craggy fortress of Assirghar on the east to the very lofty plateau
of Turan Mal on the west. To the south these hills descend very abruptly into the plains of
Khandesh, while to the north they fall by gradual long spurs, which again break into smaller
ridges and then isolated hills down to the valley of the Nerbudda.

The highest hill met with was the peak called Panchpandin in Latitude 21° 19 5,
Hills . Longitude 75° 40' 34, rising to a height of 3,522 feet
- above sea level, and about 2,595 feet above the large
town of Yawal, lying in the plains of Khandesh immediately to its south. The ground
Letween the southern ridge of the Sautpoorahs on which Panchpandin is situated, and their
northern limit just Defore they commence to slope downwards into the low lands of the
Nerbudda valley, is exceedingly broken up into ridges and plateanx, most of which average
over 3,000 feet above sea level, These plateaux ave often of considerable extent, such as that
of Kotah, the centre of which lies in Latitude 21° 30" 5” and Longitude 75° 51’ 30”. They are
beautifully wooded, chiefly with the Anjan, which much resembles an English bireh tree, and
whose light feathery foliage gives a park-like appearance to these undulating high Jands.

The plateau of Kotah is singularly picturesque; from its eastern edges there are grand
views of the wild broken country of the Pal Thuppa, the north east falooka of the Khandesh
District, whilst on its western and southern sides the Anir and Kunda rivers offer much
beautitul scenery, from the edges of the deep and well wooded gorges in which they run.
Though destitute of inhabitants now, this and many other of the plateaux to he found.:lmong
the Sautpoorabs abound in architectural remains of temples and other large huildings, leading
one to suppose that these hills hud once been thickly populated but forming now the abodes and
haunts of wild animals ouly.

The climate of these plateaux was found to be delightful compaved with that of the plains
of either Khandesh or Holkar’s territory, where hot winds commence to blow ecarly in March.
In the middle of May, my camp was pitched in the open on the Huri platcan 8,073 feet above
sea level, The temperature was then 10° cooler in the day than on the low ground of Khar-
goon, lying on its northern side and 2,136 feet below it. At nights the difference was very
much greater, and blankets were found very acceptable. The hot winds were blowing very
fiercely down below, Iut on the plateau there was not a trace of a hot wind during the ten
days my ecamp was pitched thereon. Huri plateau is well wooded and watered. It lies in
Latitude 21932727 Longitude 75° 31" 6%, is 32 miles from the nearest railway station of Raveree
on the Great Indian Peninsula line, and is easily got at by the road leading from thence to the
village of Pal, from which there is a good bLunjari track right up to the top of the plateau.
All these hills are said to be exceedingly malavious up to the middle of February, This year,
however, owing perhapsto the great scarcity of water, my camp enjoyed [airly good health
while among them. The natives, as a rule, much dread being taken into these hills appavently
from fear of fever.

To the west of Huri the ground becomes wilder and the hills higher. The sacred hill of
¢ Tasdin’ is a magnificent landmark for 30 miles round, and is a favourite spot for pilgrimages
by Hindoos and Mabomedans,  The summit is 3,354 feet ahove sca level. To its north in
Latitude 21° 41" 6”, Longitude 75° 28" 32, stands the hill fortress of Bijagar, now in a ruined
state. It could be made very strong, as the hill is scarped on Loth the northern and southern
sides. There are several tanks on the summit which is 2,703 (eet above sea level.  Between
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g:i‘”ed'.l:l;"]“}l?:,]t'l?'Ill, and 1}(:]11: a]n:w;r to the westward the country is very wild and jungly.
: i s'are very [e a 2 . , ol e 1 P ]
1¢ inhalitants®are very lew, and game, especially leopards, hison, and nilgai are very plentiful,

The Anir and the Kundi rivers were the only oncs of any importance met with in the
Rivers. hilly portion of the work. Both these rivers rise near
. ) Lauka hill, the former flowing soutb-west till it finds
an exit throngh the Santpoorahs in a deep gorge underncath the hill called Sik, in plane table
29, from whence it flows in a southerly direction to the Taptee. The Kundi flows in a north-
westerly direction towards the Nerbuddah, and takes the whole of the drainage from the northern
side of the Huri and Kotah plateaux. The whole of the tract within the §ﬂutpoorn]|s is, as a
rule, l){ldly off’ for water. A hill stream or spring was hardly ever met with, and my cum'p was
often in very great difficulties. To many of the hills, on which ohservations were made
water had to be carried a distance of several miles. There was the oreatest difficulty also in,
getting information from the Bheels about the spots where water lm?, as they fearcd probably
that their scanty supply would be speedily dried up if they allowed liiy large camp to make use
of the pools from which they drew their stock.

Whilst the Southern portion of the :scason’s work among the Sautpoorabs was found
almost destitude of inhabitants, that to the north execut-
ed by Messrs. Belletty and Barkley along the Nerbud-
dah Valley was fairly well populated. Here and there among the Sautpoorahs are small elnsters
of temporary buts occupied by Bheels and Bunjaris, but even these run away generally on
the approach of strangers. They make their living by cutting timber and sclling it to the
Bunjaris who come up from the plains, and eke this out by jungle fruits and fish from the Anir
aud Kundi rivers, They are wretchedly poor, very proud, lazy and fond of liguor, but an
honest and humourous race. They seem to do very little in the way of cultivation, having no
cattle, but are expert sportsmen with the bow and arrow. I found it difficult to induce them
to do any work such as hill clearing, except when bribed with liquor or very high rates of
wages.

Inhabitants.

The great trade of the country appeared to be in timber. The whole of the forests on the
Khandesh side of the boundary are strictly preserved,
but in Holkar’s territory they are let out to contractors,
and trees of all descriptions, young and old, are being taken m‘)‘:my by the Bunjaris in immense
quantities, and the forests rapidly sacrificed for present revenue. There are large stores of
teak, damar, anjan and other valuable timber trees all over the Sautpoorahs, more especially
on the northern plateaus, but instead of thinning and a judicious selection being practised,
any trees likely to sell are allowed to be cut down.

Products.

Extract from the Narrative Report of Coronnt G. H. Saxtow, in charge of No. 3 Topographi-
cal Survey, Central Provinces aud Fizagapalam Agency.

No new ground or extension of triangulation was required. The Deputy Superintendent
« ) d went through the portions of country, where fewest points
Bustar State of the Contral Provinees, and o yje40q and closely interpolated over the current season’s

Jevpur, Panclipenta, Madgul and Vizianagram
of the "ilﬂmll’"‘"lzl Agency in the Modras  ground, and also where needed for next season. A chart

Presideney. . of this work is being sent in, which with the original
"“'t‘:f""-:_‘."!‘tfc'a“ ond  deseription of the  griayaylation chart, as well as the standard maps,
country visitet will shew that the ground surveyed, was closely flled

with Trigonometrical points. Heights are given to nearely all of them ; those without heights
were laid down with a five-ineh instrument, not suited for vertical observations.

The country passed through this season, includes some of the wildest and most difficult
in this province; the clevations range from above five thousand feet, down to as many hundreds.
Two considerable rivers, the Kolab and Silern, run in a south-westerly direction towards the
Godavery. In parts the country is almost impassable, and this difficulty in a measure hindered
my abtempts to combine inspeetion of surveyors with my triangulating duties. I came across
the Great Trigonomelrical Party and witnessed their very different mode of proceeding, a path
being cleared from station to station, long before the large instrument and observer passed from
onc to the other. The large Galikonda range of hills, on which a sanitarium and coflce
planting have heen unsuccessfully attempted, and another almost equally high, (above 5,000
feet), Keverla range, are shewn in standard sheets Nos. I1X and XXIV. There are villages
and cultivated ground nearly up to 4,000 feet. Burji village Latitude 18°12'58” Longitude
82°56'36" where I was encamped is 4,015 fect, and has nice open cultivated and waste
ground on all sides of it. The Galikonda range rises on north-east side of the village,
and affords a plentiful supply of water. I shot snipe at this village in the month of March. |
On the more Western portion of the country under report, lies the Malkangiri plain, of very
little elevation above the sea and regarding which a detailed report has recently been made
to the Madras Government by the district officer, H. G. Turner, Iisq., C. 8. On the extreme
west, beyond the Kolab river, the plain at same moderate clevation, extends in the Sunkom
zemindary of the Bustar estate. This is a very wild and very sparsely populated country.
Teak is met with thironghout the portion swrveyed by Mr. Adams on west side of the Kolab,
but noue to east of that river, at this portion of its course.
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Geological notes on the country between Latilude %5 Longitude e by
4 . 8245

My, - Joun Hineer Swrveyor, 3rd Grade.

A Departmental Order by the Surveyor General of India, directing the attention of
members of survey parties to the opportunities the nature of their field duties affords them, of
throwing light on Geological, Archzclogical and other subjects of a kindred nature, emboldens
me to offer the following remarks ou the Geological structure of the portion of ground, which
I surveyed in detail, during. field season 1871-72, aud I do so with the hope that this, my
first attempt of the kind, may be treated with indulgence and taken for what it is worth.

« Page’s Introductory Text Book on Geology” has been my principal instructor, and I have
studied it during some of my leisure hours from beginning to end, availing myself of such
opportunities of identifying rocks as presented themselves to me, and now quote such extracts
from it as seem hest to tally with the surface configuration of the ground under consideration
“The old red sandstone’ system seems to include every condition of this COIlﬁ'Turation'
the first series of the second group more particularly which is summarised thus: ¢ course red
conglomerates interrupted by beds of chocolate cglored quartzose sandstone. Oeceasional fish
scales and plants’ and the following account of the physical features of the system, making
allowance for some cases of disruption of trap rocks describes well the nppeuranéu of the
country. ‘The physical features of red sandstome districts in Great Britain are generall
diversified and irregular ; the hills being less bold and precipitous than those of T)l'imitiv);
districts and more lofty and irregular than those of the later secondaries. Where the strata
are unbroken by trap eruptions the scenery is rather flat and tame, but the soil is lin"htv-)‘n;l
fertile, being based oun sand gravel and friable clays, the ancient debris of the formbutio;l,

“On the other hand, the hills of old red districts present great diversity of scenery, here rising
in rounded heights, there sinking in easy undulations, now swelling in sunny slop’es and anon
retiring in winding glens or rounded valley basins of great beauty and fertility. The igneous
rocks connected with the system are varieties of trap. These traps are rare]y inlel'st;?utiﬁe;l
with the sandstones and generally appear as disropting and upheaving masses, either ahout
the commencement or at thie close of the period, when those hills and ranges were formed \(\'lJich
confer on the old red districts their peculiarly undulating and diversified scenery. Lookine at
the whole system we are prominently reminded of marine conditions of sea shores whose S'Tn(‘]q
formed sandstones, and of heaches whose gravel was consolidated into conglomerates "\n(i
pudding stones. The reddish color which pervades the whole strata, shews that the waters‘ of
deposit must have been largely impregnated with iron, in all ‘probability derived from the
earlier granitic and metamorphic rocks whose degradation supplied the sands and gravels of
the system. °

“The scenery I am describing is considerably diversified, the bills varying from rounded
heights to undulating ranges, and in some cases, hills with fat tops of cousiderable space
locally known as Bidings or Malies. On the fwo former the rocks are of sandstone E:/iti;
very few specimens of conglomerate among it, but on the Bidings T noticed that the sandstone
prevailed for alout two thirds of the height when it almost totally disappeared and the conelo-
merate took its place, generally enclesing the top with a precipitous wall and fragments Deing
scattered all over it.  These latter (Bidings) may be the result of an out erop of Trap Roeks .'m?l
the conglomerate one of the rocks of that system, named trap-tuff, which is described as “ occur-
ring in every stage of texture from soft scoriaceous masses to compact aggregation, of rock
fragments cemented together by igueous action.””  The country is very pleasant to Took on 1):
deusely populated and cxtensively cultivated leading an eye witness to judge that it is vér\;
fertile. The presence of Trap Rocks may add to its fertility as well as 'to its Leauty, as the
following extract from the chapter devoted to them will shew. All the older secoﬁd}ary Te-
gions, that is, those occupied by the old red sandstone and carhoniferous systems owe their
surface configurations chiefly to manifestations of trap.  Much of this is of contemp(,,.‘,'mm“s
origin with the rocks among which it occurs, and is of course interstratified with these deposits
but a great portion also is of posterior date, and in this ease occurs as disrupting and ovu;‘:
laying masses. The scemery produced by assemblages of trap hills is often  extremely
picturesyue and beautiful, and the soil produced by the deeomposition is generally so dry and
productive, that the term trap district is usually regarded as synonymous with amenity and
tevtility.

“The River Machkund of last year, in my ground known as Machiern (fish river) runs
a very tortuous course about diagonally acress my board, and after its junction with a tributary
“the Tatal,” equally tortuous, becomes very decp, and fords only oceur at considerable in-
tervals.  The beds of minor water conrses ave invariably eovered with fragments of sandstone
of sizes, all shewing a tendency to rectangular form.”

Note by M. J. A Max Swrveyor, Ath Grade on the country surveyed by him during field
season 1871-72. : .

The ground I was engaged on durinz the past season was of a very diflicult nature, con-

Tatitnde 18°15" to 18°30", mhrg,?lt H'fl-""t"l"" of the Jeypore platcau to the
Loogitude 82°15' 1o B2°30", south-west. igh ranges of sandstone formation run-

ning parallel to one another, end in small confused hills
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of the same formation, intersected by numerous large streams, which form many waterfalls at
their descent from the table land, and run through deep rugged ravines. Of these the Boro-
Kolab (great valley) river is the principal, being the same with the Machkund as given in
the maps submitted last year.

To the south-east corner, and extending into my neighbour Mr. Harper’s ground, are
numerous flat topped bills, the out cropping rocks of which are a species of conglomerate,
composed of sandstone and other rocks of a rusty color, cemented together with some substance
resembling lava ; their tops are bare, and the slopes, for the most part, covered with forest.
The most remarkable hill in my ground is Cherubiding H. S. one of Colonel Saxton’s stations,
and has been deseribed by him, but an account of which, I trust, will not be out of place here.
This hill is about a square mile in extent, having two principal undulations, on which the
etations are, and between them is a curious looking depression suggesting the idea of an extinct
crater about 150 yards in length, being nearly in form of a square, with banks fiftcen feet or there-
abouts in height, in which, during the rains, water is retained to a depth of from four to five
feet. There are two outlets to this little basin opposite to each other, forming rather
considerable strcams, which meet about four miles distant in the valley below.

A legend is current among the natives as to the origin of this hollow, and is as follows :— At
a time, as is generally the case with such stories, beyond the memory of man, one of their gods,
named Bhima, with his sister occupied this hill and joiutly cultivated it ; and as it was usual for
them to labor apart in a state of nudity, Bhima, to prevent unscemly rencounters, had recourse to
a string of bells which he wore round his waist, and served to make known his approach to his
sister who immediately covered herself in order to receive him. But on one occasion she
accidentally appeared before him naked, a circumstance which so shocked their modesty, that
they fled precipitately from each other in opposite directions—thus the basin is said to have been
formed by rice cultivation, and the two outlets of the respective paths taken by this highly modest
couple. The presence of ‘ Paddy’ unaccountable to the villawers has no doubt led them to
the framing of this legend. I was encamped on Cherubiding for a day in the month of March,
and found 1t delightfully cool and pleasant. A little way down the lill, in one of the streams
above alluded to, is a spring of good water which I believe is perennial, as is the case with all
streams on the highlands.

The Boro kolab or Machkund runs diagonally across (he ground in a south-westerly
direction parallel to the ranges of Lills on either side in a deep narrow valley. It is fordable
near the villages Sindgur, Bojugura and Amliwara during the dry season, but farther down
it is very deep, and alligators are said to be plentiful. In thesc parts, the only means for
crossing the river are small canocs scooped out of solid logs of sall (Skoria Robusta) about 15 to
20 feet long and 2 decp; these are at best unsale, but by lashing two together, a Dboat,
reliable and capable of bearing a pretty heavy load, is constructed, but the searcity of canoes
makes it a matter of the utmost difficulty to cross a camp. It is remarkable that this river
scems to sepavate the Telegu from the Ooria speaking people, the former ocenpying the country on
its left bauk. Another peculiarity I noticed was that on itsright bank the maguetic needle was
deflected to a great extent and unequally by theiron stone so plentiful in the little hills about, and
caused me great annoyance and extra labor while surveying, as I could not depend on a station
unless made by reference to three or four points. Ou the opposite bank, however, the needle
scldom or never varied.

The general aspeet of the country is hilly, rugged and forest-clad, and, exeepting on the
highlands, cultivation of any kind is rarely to be scen. The villages in the valley are very few,
scattered and small, seldom consisting of more than two or three huts, and inhabited by wretched
specimens of humanity who are, for the most part, afflicted with loathsome ecrofulous sores,
which render them almost uscless to themselves and to others.

Roads, which are nothing better than mere paths leading from one village to another, are
few, and, wilh the exception of one or two, bad in the extreme, running as they do along steep
ravines and over rocky ghfits quite impracticable to beasts of burden.

The several tribes inhabiting this portion of country are the Bhoudas, Dera Porja, and
a caste of people who speak the Telegu language exclusively., Of these, the Bhondas are the
most remarkable, the rest being in general like the other tribes to be found in Jeypur and the
adjacent districts.

The marriage eceremony costume of the women and religious observances of the Bhondas are
peculiar to themselves. These people, who are to lie met with chiefly on the highland between
Andeabal and Dangapara in the district of Jeypur, and comparatively few iu number, keep
themselves apart from all other tribes with whom they do not intermarry. The men are nut
bad looking, they are well built and active, and passionately fond of sport, of which they seem
to be very jealouns with regard to Europeans; they dress like the other Ooria tribes, aud adorn
their necks with beads, but to a moderate degree.

The women, however, are extremely ugly, both in features and form, which is rendered
more repugnant Ly their short hair, and the scantiness of their attire which consists of just a
picee of cloth, either made of the kerong bark and manafactured by themselves or purchased
from the weavers of the country, about a foot square, and only sufficicnt to cover a part of one
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hip; it is attached to their waists by a string on which it runs, and can be shifted round to
any side. A most ludicrous sight has often been presented to me by a stampede among a
number of these women, when I have happened to enter a village unexpectedly where tliey
had been collected in the centre space usual in their villages intent upon their occupations,
On my approach, each one and all hurried to their respective dwellings, and, as they ran in all
directions, endeavoured to shift this rag round to the part most likely to be exposed to me.
They are necessarily very shy, and are seldlom to be met with out of the village, except at
mid-day, when engaged assisting the men in the preparation of ground for cultivation and when
there is the least possible chance of meeting with strangers; but among themselves they do
not seem to be at all particular.

This peculiar mode of dress originated in the following legend, implicitly believed by the
Bhondas :—¢ Time out of mind, the Goddess Sita happened to travel through this part of the
country, and when she halted en one occasion while superintending the preperation of her
mid-day repast, found herself surrounded by a large number of naked women; she blushed to
behold such indecency, and forthwith presented them with a picee of tussur cloth, which was
eagerly accepted, but when divided, found to supply each one with only just enough to cover
one hip. The Goddess, whose travelling wardrobe evidently did not allow of greater liberality,
then commanded that they should always in future cover themselves thus much, death being
the penalty of their disobedicnce; my informaut gave me to understand that one of the
Government agents in these parts, some years ago, insisted on a young woman being properly
clothed, the result was she survived the change only three days’! This story, which is declared
to be strictly true, has unfortunately had the ill effect of confirming these people in their
superstition.

Their marriages are consummated in a very eurious manner. A number of youths, candi-
dates for matrimony, start off to a village, where they hope to find a corresponding number of
voung women, and make known their wishes to the elders, who receive them with all due
ceremony. The juice of the Sallop (sago palm) in a fermented state is of course in great
requisition, as nothing can be donme without the exhilerating effects of this their favourite
beverage. They then proceed to excavate an under-ground chamber (if one is not already
prepared), having an apperture at the top, admitting of the entrance of one at a time; into
this the young gentlemen, with a corresponding number of young girls, are introduced, when
they grope about and make their selection, alter which they ascend out of it, each holding
the young lady of his choice Ly the forefinger of one of her hands. Bracelets are now put
oun her arme by the elders (this has the same signification as the wedding ring among Luropean
nations), and two of the young men stand as sponsors for each hridegroom. ‘The couples are
then led to their respective parents, who approve and give their consent. After another applica-
tion of Sallop, and sundry greetings, the bridegroom is permitted to take his bride home, where
che lives with him for a week, and then, returning to her parents, is not allowed to sce ler
busband for a period of one year, at the expiration of which she is finally made over to him.

Their religious ceremonies, like that of their neighlours, consist in offerings to some
pameless deity, or to the memory of deceased relations. At each of the principal villages the
Bhondas congregate once a year in some spot conveniently situated for their orgies, when a
chicken, a few eggs and a pig or goat are offered, after which they retire to their houses, and
next ¢ay assemble again when the Sallop juice is freely imbibed, till its intoxicating effects
have thoroughly roused their pugnacity ; the process of cudgelling one another with the
brauches of the Sallop now begins, which they apply indiscriminately without the smallest
regard for each others feelings ; this, with the attendant drum and shricks, would give one
the impression of a host of maniacs suddenly set at liberty. This amusement is eontinued
till bruises, contusions and bleeding heads and backs have reduced them to a comparatively
sober state, and I imagine, old scores paid off, when they return to their several houses. Thug
ends the grand festival of the year. Their other festivals have nothing remarkable.

Country produce is poor and limited to Sua (2 small grain resembling sago) and
Khandol a large species of arrar dall, which are cultivated on the slopes of hills; rice is
also grown in the beds of small streams which ave terraced and bunded for the purpose, but
to a very small extent, Sua being the staple. This grain is prepared for food by either
boiling to the consistency of gruel or hard-like rice.

The natural products are iron ore, gall nut, and stick lac. This last is to be found only
nn the Kussum tree (the bardest of all jungle wood), on the twigs of which the little Iac
insects build their gum-like nests which constitute the lac. These are collected by the vil-
lagers in small quantities, and sold or bartered for at the different hauts or fairs about the
country.

The only timber trees T could reengnise were the sall, a few wretched specimens of teak
on the banke of the Boro kolab, and kendu, a species of chony.

Giame is plentiful, as must be the case, in a country so thinly populated. The Bison
{gaor) eambur, pig, axis or spotted deer, the ravine deer, bears, and occasionally the wild
buffalo and tigers, roam at large and fearless of man, with whom they are so little acquainted.
Pea fowl and other wild fowls are abundant. The otter also is to be found, but only on the
banks of the larger streams.
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Euytract from the Narrative Report of Masox G. C. DEenek, in charge No. 4, Topographical
Survey, North-Eastern Division, Central Provinces.

Somaarur or REWAm STATE AND

Barasron DisTrICT. l . . . .
Country Topographically Surveyed. The country sur\eyed in  detail durmg the last
)

Lotitede 200 o to 230 30, season may be Lriefly described in three sections.
Longitude 81-30 to 82-15.

First is the high plateau, called the Mekal-pat by the country people round about, from
which rises at Amarkantak the Nerbudda river lowing
. westwards and falling into the Gulf of Cambay. Within
two miles of the same spot, and from the same hill, rises the Johilla, which, flowing north-
west, joins the Soan and flows into the Bay of Bengal. The highest part of the piateau
is 3,860 feet above sea level, and the valley of the river Nerbudda is in this part 2,600 feet,
and that of Johilla .3,000 feet above the sea. The northern face of the pleateau descends very
abruptly to the plain of Sohagpur. This face has lLeen surveyed [or about 50 miles only.
The valleys of this pleateau are perfectly bare of forest, and are covered with tall coarse grass.
They are thinly inhabited by wild Gonds, who live in wretched mud hats. The Gonds are
bad cultivators; they plough and sow the ground for three years, and desert it for other
virgin soil. The country of rice cultivation and terraced fields, as found in Chota Nagpore,
is no more met with, and the crops consist of-kodo, wheat, gram and other grains, which
grow on uplands with a small expenditure of labor. The chains of hills, separating the
valleys and the summits of the various plateaux, are covered with heavy jungle,

First or highest Ievel.

The second is the terreplein of Pendra of Chateesgurh and Sohagpur of Rewalh. On the

Socond level south part of this rises the Soan river at an elevation of

: 2,100 feet above the sea. 1t flows north and north-west

through an undulating country, faitly inhabited and cultivated Ly a Hindoo population.
The country below the fall of Mekal-pat is 1,600 feet.

The third level is that on the south of the plateau on which is the source of the Soau,

. It forms part of the estate of Kenda of Chateesgur. Al

Third level. the streams of this tract fall into the Mahanadi river, whicl

reaches the sea on the east of Cuttack. The elevation of Kenda is 1,150 feet. The hills and

valleys are thinly inhabited by a mixed Hindoo and aboriginal population, and the jungle
is very dense,

Extract from the Navrative Report of CapraiN R. V. RIDDELL, 1. E., in charge No. 5 Topogra-
phical Survey, Bhopal and Malwa. '

*“ The country plane tabled was chiefly in a fairly well cultivated tract, that is, villages

Easteny Portion or Boopan PLAxE Taprgp, VL€ humerous, and the population in proportion, and

: . 20 Al br 240 the soil that was under cultivation was rich and easily

Latitude 22° 45 to 24°. . N | | .00

Longitude 75° to 78°-50', manipulated. During the season under report, 217226

square miles of the Bhopal State were surveyed, of

which 1,361 square miles were cultivated; 590-3 square miles of the Gwalior State, of

which 419°1 were cultivated ; 304 square miles of the principality of ** Mohamedgarh”, of which

13-3 were cultivated; $9:75 of the principality of “ Nawab Basoda,” of which 231 were

cultivated ; 16-31 of the principality of “Pathdri,” of which 11-6 were cultivated ; 324 of the

principality of “ Kurwai”, of which 24°2 were cultivated ; which shews a general proportion of
land cultivated at 60 per cent. of the whole.

The three principalities of “ Mohamedgarh,” “Nawab Basoda’” and ‘Pathéri,” will not again
be met with in the course of the work of this party, and I believe the whole of their territories
were surveyed this lust season by this party. The prineipality of * Kurwai” will again appear,
but in very limited extent part of it must have fallen to the lot of No. 1 Party. ‘The soil is
almost entirely of the description commonly called ({ believe) the black cotton soil. During
the rains this hecomes so soft thut the fAat parts of the country resemble a quagmire ; every Lhing
seems to grow very quickly; hills that I had cleared the previous year for observing for trian-
gulation were covered with bush jungle abont 15 feet high.

Diagonally, through this season’s work, a little south of the centre ran the back-bone of

. the “ Vindya” range ; the generul level of its crest is about

Hills. 1,800 feet above the sea level, but there nre several

peaks and ridges, dotted about the main ridge, which

rise to nearly 2,400 feet. I am not quite sure where the main ridge of the “ Vindya” range enters
this survey, but I think that it lies between the *“ Dassn” and the Beas, and is defined by the
water-shed between those two rivers as far as the hill called Jasarti H. S. If so, the
hill north of the village of “Udka,” 2,186 fcet above the sea level in plane table,
section 1, is the first peak commencing from the east, on the water-shed of the ““ Vindya”
range. Then the hill ealled « Jasarti” II. 8., 2,347 feet above the sea level, at the fuob of which
springs the ©“ Dassan,” is the next prominent point on the ridge, then a little peak on the ridge
south of the village of  Bichna” in plane table No. 8, then the peak called by us “ Dabri’” H. S.
hicight 2,365 feet above the sea level, between tho villages *“ Pipalin®, * Dabri” and ¢ Nagpura,”
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The next prominent hill on this water-shed is ¢ Baorgarh” H. 8., height 2,056 feet, touching
the village of * Baorgarh” in plane table No. 9; between “ Dabri” and “ Baorgarh” there isa
prominent hill, height 2,121 feet north of the village of ¢ Sodarpur,” but this isabout 14 miles
north of the main water-shed. .

West of “ Baorgarl’ the next prominent feature on the ridge is the * Bilwani”
hill, height 2,001 feet above the sea level; following the course of this ridge westwards the
track lies over the low lills near the village of ¢ Indiari” and ‘ Mulameta” in plane table,
section No. 10 to the village of “ Jhamar,” and thence to the summit of the “ Rajghat”’ pass.
This pass is the high road between Bhopal and the south-castern mehals or pergunnahs of the
Bhopal State; at this point n prominent water-shed springs into existence, #i2., the one between
the “Bina’’ and the “Betwa,” and this runs out from the *“Vindya’ range in a northerly direction ;
on the eastern side lies the “ Bina” and its feeders, which run ata considerably higher level than
those of the ¢« Betwa” on the west side. At this latter side there is an abrupt fall of ahout
400 feet, and then a large plain drained by streams which run into the ¢ Detwa” at a level of
from 1,500 feet near the foot, the abrupt fall just mentioned, to 1,400 feet at a dis-
tance of 30 miles from the ‘ Rajghati” pass; whereas on the enstern side the fall is at
first very gradual up to a distance of 30 miles from the same pass; the plateaux between
the streams are at a height of 1,800 feet, and the streams themsclves are not less than 1,600
feet above the sea level. From the “ Rajghati” pass westwards the water-shed of the Vindya
range follows a much less well marked course, at a level in some places as low as 1,600
feet to “ Narwar” H. 8., height 1,937 feet above sea level.

The highest hill on this range, orin the ground as yet met with in this survey, is “ Kheda”
H.S,, height 2,385 feet above sea level on a spur of the “ Vindya” range, running eastwards from
“ Dabri” H. S. South of the water-shed Letween “ Kheda” H. 8. and the “ Rajghati”’ pass there
is an abrupt fall of about 750 feet below the general level of the water-shed, south of which is a
richly cultivated plain, 10 miles wide at its greatest width, extending about 32 miles from west to
east. This valley is encircled by spurs of the “ Vindya’ range, roughly resembling a distorted
horse-shoe, one side of which springs from west of the  Rajghati” pass, and the other from
“ Kheda” H. S. Joining the heels of this horse-shoc is a bar of low hills, between which
there are several passes. The main wafer-shed of the eastern spur takes the following course
from  Kheda” southwards over the hill west of the village of “ Ghana” {o “Surkan'’, then
eastwards and a little north-east as far as the meridian of 78° 40°; then down the spur on which
the boundary between the Bhopal Territory and the “ Saugor” Distriet to a point called in our
triangulation * Gogri”” north pole (height 2,120), ata little west of which the water-shed is at a
Jow level, and crossed by a road running northwards frem  Gogri.” From ¢ Gogri” north
pole the water-shed runs to *“ Narainpwr” peak, then southwards through low ground past the
villages of “ Papro” and ¢ Salabaru” across the hill on which the village of “ Chargama” is
situated to a hill about 14 miles west of the point called “ Katak” H. 8. (height 1,5630) in our
triangulation, then westwards towards the peak called in our triangulation ‘ Sara,” east
pole; along part of the ridge hetween ' Sarn,” east pole, and the village of ““ Jujarpura,” to
south of the village of “ Bana Deari,” then up to the hill known as “ Dudia” (height 1,987)
on which our principal station of that mname is situated, and from thence westwards
to the foot of the bill mear the village of Patna.

This line, as far as ““ Sara,” east peak, is the water-shed Letween the « Sendur,” on the cast
(which, for a long distance forms the loundary between the Bhopal territory and the British
districts of “ Saugor” and *“ Nursingarh™) and the “ Tendoni” on the west.  The western side of
the valley is hounded by a ridge running southwards from “ Rajghati,” on which ¢ Singori”’
H. 8. (height 2,148) and ““ Karteli hill” pole (height 1,854) are situated, then nearly south-
wards as far as the parallel of 78° 15" to about two miles north of the village of « Udejri”.
Between this point and “ Dudia” H. 8. is a ridge of bills on which ¢ Badalgarh” I, S.
(height 1,792), “ Dongeria” II. 8. (height 1,532), “ Piperia” pole (height 1,37%), * Singota’
pole (beight 1,273), « Kissenpur” . S. (height 1,435), are situated.  The bills forming this belt
are almost all abrupt and precipitous on the sonth face, but comparatively of a gentle slope
towards the north.  The belt is cut through by numcrous streams, generally running south-
wards, but here and there, as if on purpose to break the monotony, the sources of the streams
running between these hills arve in the pliin south of the belt of hills,

From ahout the meoridian of 78° 7' another spur leaves the main ridge of the “ Vindya”
range, hut this spur is so hroken that it represents the appearanee of isolated groups of Inlls,
whicl terminate near the village of ¢ Bari.””  These hills present features of every possible shape
and sl:pe, but throughout the southern portion the abrupt precipitous slope is facing the south, and
the gentle slope Inces the north ; the most remarkable of these hills are the groups between the
old fort of “ Cliokigarh” and * Badalgarh,” whicl, from the north-cast or from  Dudia” H. §..
present the appearance somewhat. like a saw, the difference being that the heights of {lie peaks of
these hills are not so regular as the teeth of a saw.

A little west of the gronp of Lills south of « Chokigarh,” is a gorge, through which
issues a river which colleets the drainuge of a civele of” about 15 miles in diameter, although
froma cither side a spectutor might imagine, [ror the rocky and precipitous appearance of the
hill, that a read to the other side would be impossible ; yet there are two very fair roads on
the right Lank of the “ Bamue,” which join near the village of “1'urtalla,” and are extensively

- C)/,
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used by the Binjaras,_" are passable for carts and camels. On the left bank of the * Bamne”
there is also a road which could very casily be made passable for carts and camels.

On the water-shed between the ¢ Betwa” and the “ Bina,” starting from the ¢ Rajchati”
pass, the hills called “ Bilgarh™ (height 2,221), “ Saugor” H. S. (height 1,956), * Lakoli” H. 8.
(height 2,184) in sheet No. 5, standard map *“ Mankapur,” east tree (height 2,022), «hill pole”
15 (height 1,981), hill pole 24 (height 1,930), “ Chiroda pole” (height 1,898) in sheet No. 3
of the standard map are situated. North of the last mentioned sheet the ridge takes the
shape of isolated hills, of which there are several very conspicuous ones in sheet No. 1 of the
standard maps, more especially the bills on which the stations of «“ Pathari” (height 1,885),
“Teonda” (height 1,860), and “ Udepm” (height 1,878), are situated, also the peaks called on
the chart of triangulation, “ hill pole 17’ (height 1,715) * Belai pole” (height 1,871), “ hill
pole 3" (height 1,762), *“ Saiba tree” (height 1,838), and “hill pole 23” (height 1,867) ; these
peaks rise up to 500 feet or nearly so above the surrounding plain.

Rivers. The principal rivers met with in the season’s work
are the “ Narbadda” with its feeders the  Sindor,” the

¢ Tendoni,” the * Banna.”

The  Betwa,” the ¢ Bina,” with its tributaries, the ‘ Dudai,”” the *Semri,” aund the
“ Babnai,”” The sources and small portions of the “ Dassan” and the  Beas,” both of which
were large rivers in the Bundelcund Stutes, formerly the field of survey of this party.

The “ Narbadda”, where it enters the work of this party in standard sheet 6, is a river of
. N a little more than 300 yards in width from bank to

The * Rarbadda. bank, running between steep banks, some 40 or 50 feet
in height, between the ¢ Sindor” and the “ Narbadda,” and about 1} miles from their
junction, the level of the ground is 1,091 feet above sea level, at the station called  Hirapur,”
which was made in a fiell. At 63 miles further along its course where the Narbadda”
crosses the meridian of 78°, it is over 900 yards in width from bank to bank, and the general
level of the country on either side at a distance of about a mile from its banks is 1028 feet,
which would shew that the river had a fall of 63 feet in 63 miles, or an average of a foot a
mile, There are numerous fords and ferries across this river, which are detailed in a separate
form appended to this report.

The ‘ Sindor,” where it joins the “ Narbadda,” is a stream of about 100 yards in width ;
it rises in standard shcet No. IV in Latitude 23°-22/
Longitude 78°-40’, about 4 miles from “ Kheda” H. 8.,
and about a mile from a peak called in the triangulation ‘ Berkheri” West peak. The course
of the “Sindor” is about 40 miles in length, starting in a south easterly direction, and gra-
dually turning towards the south.

The * Sindor.”

The * Tendone’’ rises about 1} miles south of the source of the ““ Sindor,” starts in a sonth

easterly direction, but turns round to the south west
"after it has run about 8 miles, continues more or less
in that direction until it joins the *Narbadda” near the village of Bagalwara,” in sheet
No. IX Longitude nearly 78°-15 : its entire length is about 70 miles, and its chief tributaries
are the “ Nalaria,” length 17 miles springing from nearly south of “ Sirmow” in standard
sheet No. IV,

The * Nakte,” length 27 miles, springing a little west of the village of *“ Dabri” in standard
sheet No, IV. The Bhurka, length 13 miles, springing about 2 miles south of ¢ Jeithari”
in standard sheet No. VI. The “ Gajanda,” length 20 miles, springing from near “ Bilwani”
hill near the middle of standard sheet No. V. The  Garanj,” length 27 miles, springing
from necar the village of “ Jhamar” west of tho above, and in the same standard sheet,

The *“Tendone.”

The source oF the « Banne” is somewhere near # Kaliakeri” in degree sheet No, IIT which will
come into the field work of the coming cold weather, Lut
the last 33 miles of its course lic in the country already
surveyed. The “Baune” passes through the south west corner of standard sheet No. VII when it is
joined by the « Chamarsel,” a stream of about 15 miles in length springing near “ Naywar,” in
standard sheet No. V; the “ Jamner” wbich rises in degree sheet No. III and the “Narhari,” a
small stream of about 11 miles in length rising near the wvorth of standard sheet No. VII.
In sheet No. IX the ©“ Jamner” is joined by the “ Ghogra,” a stream of about 25 miles, rising
south of ¢ Rajghati” in standard sheet No. V; finally the ¢ Banne” joins the “ Narbadda”
west of “Bagalwar” at a distance of 14 miles from the junction of the “Tendone” with the
“Narbadda.”

The * Bcos” rises at  Sirmow’” standard sheet No. IV, and before it passes out the
Bhopal Territory into the “ Saugor” district near “Pntha’’
in standard sheet No. II, it becomes a sluggish stream
running between steep hanks of a soft clay [rom :")0 to 100 yards apart,in the last 6 miles of its
course through standard sheet No, 1V, and in this distance only three fords are met with,

The * Banne or Bamue.”

Tho * Deos.”
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The “Dassan” rises at the northern side of the hill called “ Jasarte” H. 8. in our
triangulation, close to the village of the same name in
‘ standard sheet No. IV. The first 14 or 15 mniles of this river
come into this season’s work standard sheet No, IT; and in this distance there are numbers of
fords. Where the “Dassan” leaves the Bhopal Territory; it is a stream about 80 yards in width.

The “Dassan.”

The “ Bina” rises near ¢ Bilgarh” hill, Latitude 23°-19'-4“ Longitude 78°-10-42”, south

The « Bina.” of the village of * Lutri ;”” in standard map No. V, after
' baving run a course of about 35 miles; in a direetion a
little east of north, it is joined by a stream of about its own size formed by the junction; a
mile further east of the  Semri,” and the ““ Dudai” which take their sources near “ Sodarpur”
and “Dabri” respectively in sheets No, V and IV. Seven miles further on, the *“Bina” leaves
the ficld of survey of this party, and passing through a corner of the Saugor district
35 again met with in Latitude 23°-55" Longitude 78°-20° sheet No. I, where it is
is joined by the * Babnei,” and becomes the western houndary of the Saugar district. I'rom
this point the ** Bina™ is a river of formidable dimensions, its banks being from 200 to 300
vards apart. There are numerous fords and ferries across this river which are all detailed in a
separate form.

Only a small portion of the ** Betwa” has fallen into the ground surveyed this season,
viz., 7 miles in the north-west corner of standard map
No. I. 1t is here a river of from 200 to 300 yards in
width ; about a mile east of where the ¢ Betwa” leaves the work of this party, another stream,
the “ Keotan,” also passes into the work of the Gwalior
party, and must very soon afterwards join the “ Betwa.”
The ¢ Keotan” takes its rise about 4} miles south of *“ Garaspur” in sheet No. IIT and runs about
36 miles before it passes into the work of No. 1 party, drawing all the drainage of about 270
square miles of country, chiefly to the east of itscourse. Oneof the tributaries of the  Betwa”
the * Neon” by name rises near *“ Rajghati” in sheet V, but passes out of the work surveyed
at about 12 miles from its source.

The ** Betwa.”

The * Keotan.”

The population is chiefly Hindu, the proportion as yet met with shows 15 Hindus to
about 1 Mussulman, and these latter are seldom to be found except in the large villages and
cities. At the eastern end of the valley of the “ Tendoni,” there are several f Jagirdars”
descendants of the old Gond proprietors of the soil ; their jaghits do not scem to have a large
proportion of the rich soil, but perhaps they and their ancestors have not been so industrious as
the more pushing followers of the reigning creed.

The heat in the *“ Narbadda” valley and in the valleys south of the crest of the “Vindya”
range is far greater than anything I ever experienced in Rewal, Bundelcund, Gwalior or Jey-
pur. In those districts I never remember registering a greater measure of heat than 102 Fahren-
lieit at the hottest time of the day, in a small hill tent, up to the end of the third week in April.
But during the last two years south of the crest of the “ Vindya” range I have registered 105° to
107° in a large and better tent, every day after the middle of March and sometimes in April
as much as 109°. The Klassies who are chiefly inhabitants of Oudh show that they feel the
difference of climate as much as we do.” :

Memo. of Forts and petty < Garkis.”

Chokigarh Fort in standard sheet No. VIT is situated on the novthern end of a spur (600 feet
above the plain) of the group of hills north of the town
of “Béri”" These two places arc said to have heen
the chief residencies of a Gond Raji who possessed this portion of the Bhopal territory, and
built the fort some 200 years ago.

 Chokignrh” TFort

The fort is in shape, roughly speaking, that of a rhombus, the sides of which are about
600 yards in Iength, and whose corners point nearly to the north, east, south gnd west respec-
tively, but as the wall follows the shape of the rock on which it is built, a cross fire conld
be brought to hear on several parts of the approaches in the immediate vicinity of the upper
wall,

There are five gateways in the upper wall, one near the eastern corner, is called the
Bhopal gate, and is the chief entrance to the fort; the road to this gate from the village of
 Alampur” is such that earriages may be driven up to the outer gate, which is about balf way
up the ascent,

At the northern gateway the descent to the village of “ Karanpur” is merely a foot-path,
now used by the eepoys (whose wives and families all live at « Karanpur”) on their way to
and from their (ood,

At the castern gateway the approach is passable to horses, hut this is not used now.

The southern gateway is not used now, there is a ditch ontside this portion _of the
rampart wall, which'is here higher, thicker and more solid than at any other part. This leads
out into a platean on ahout the same level as the fort, and estending in a south-easterly
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direction for nearly a milg, laving an average width of about 300 yards, along which there is
a foot-path past the point called “ Nagpani hill pole” to “ Bari”. The fifth gateway lies
between the southern and western ones, and is now seldom used.” .

The rampart wall varies in height; in some places when a natural wall is formed by the
abrupt drop of the side of the rock, it is only 2 or 4 feet high, formed of stone without mortar,
at others, especially at the southern corner, it is about 20 feet in height, built of squared blocks
oft stone averaging 27 by 18 by 9 inches in measurement, well and firmly sct together.

‘ The Bhopal gateway is the one on which the greatest amount of labor seems to have been
bestowed ; at thls.entr.ance therc are three gates to be passed before an entrance to the top
of the plateau or interior of the fort can be effected.

-Thc remains of the old Raja’s dwelling house are still standing, but in-ruins, There is a
tank among these ruins connected with what seems to be a deep well cut out of the solid rock,
but the natives say that the water is all from the clouds; no spring exists. Lower down

near the outer gate of the Bhopal entrance, there is a large tank which seemed full of water at
the end of the month of March.

. In ancient days. this old for_‘t might have been a formidable stronghold, hut must have
ec uscless as anything else, for it commands no great roads or important passes.

There is a small fort whieh though buil of masonry can only be called a petty «Garhi

“ Mobilpur Tort.” at " Mabilpw™ 1n the  Raisin” pergunnah. Its shape

. is simple, being either a square or rectangle whose sides

are ahout 120 yards in length, and at the corners of which are four circular towers ; the walls
are about 20 feet high, and two feet thick at the top.

At “ Garhi” “ Amapani” there is a small fort of the same chavacter as the above, now

« Garhi Fort” -merely used as a tehsil building. This was built by the
. . ) late husband of the present Begum, and used to be of
larger dimensions, and covered ground measuring 300 and 250 yards. Report says that
during the mutiny the tehsildar mutinied, he burnt the village of * Garhi” and occupicd the fort,
but having been driven out by some British troops, he fled to ¢ Ratgarh” where he was caught
and hanged.  After this the greater portion of the walls were knocked down. The above two
are both in standard sheet No, V. '

At Siwas, standard sheet No, T1IT, there are the remains of an old fort of an irregular deserip-
tion in the centre of the villige. This might be more
. formidable, if it were not for a hill on the south-east
side of the village not more than three-fourths of a mile distant, from which the fort could be
made untenable.

“ Siwas Fort.”

Near the tehsil of “Deori,” ab the once castern end of Bhopal, a thick wall enclosing a
portion of the hills north of the village and extending
. for some distance eastwards along the crest of the ridge,
1s supposed to be the remains of an old fort or fortified camp built by the Gonds.

At “ Mohomedgarh,” standard map No. ITI, there is a small hill fort, a petty « Garhi” built
of solid masonry siluated at the northern end of the
hill, at the foot of which is the village of * Mohamed-
gath” overlooked by the fort. This fort is in shape a rectangle whose sides are about 200
yards and 150 yards, with circular towers at the corners. The hill on which this fort is built
1s said by the assistant who surveyed it to be inaceessible except from two points, one from the
village of “ Mohamedgarh’ from which a foot-path ascends to a point a little south of the
tort, and the other from the village of “ Chichli;”” this scems to have bLeen the principal
entrance.  This is the residence of the Nawab of the principality of the same name, which
is a feudatory of the British Government, but the prineipality is guaranteed to the Nawab
by the British Government.

“ Deori Fort,”

** Mohamedgarh Fort.”

At “Nawab Basoda,” 3 miles south-east of the above, there is a similar little fort, but
larger and baving an outer wall built on the cast end
of the hill, at the foot of which lies the village of
““ Nawab Basoda” also overlooked by the fort. The hill on which the fort is built is accessible
fo men on almost all sides, carts can ascend from the village of * Barwai” The Nawalb of
this prineipality acknowledges Gwalior as his Suzerain, but his principality is guaranteed to
him and protected by the British Government.

“ Nawab Basoda Fort.”

Ertract from the Narvative Report of CarTaIN GEORGE STRANAN, R. E., in charge, No. 7
Topographical Survey, Rajputana.

The country over which my triangulation extends this scason is on the castern flank
of the Arabulla range, the height of which appears to
have attained its maximum about here, according to
Mr. Horst’s report, extracts from which are given below. Tts breadth is about 20 miles,

Odeypur, Jodhpur nnd Mairwarra.
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There is a difference of 800 or 900 fect between the level of the plains on the eastern and
western flanks, the latter being the lower. The forms and general appearance of these
mountains differ greatly on the two sides. On the eastern or Meywar side the plain rises
gradually, and becomes morc and more broken up with little irregular hillocks of rock until o
platean is reached, from which the highest summits rise in long ridges nearly precipitous on both
sides. 1n many parts there ave two or three of such ridges running closely parallel to each other,
and forming valleys which are entirely inaccessible to wheel conveyances or laden camels.

On the Marwar side the descent is abrupt, the features of the hills larger and the Jjungle
thicker. The mountain outlines are more imposing, but their culor is too monotonous to produce
really beautiful effects. This chain forms one of the most important watersheds in India, the
drainage on the western side converges for the most part to form the Luni river, and on the eastern
the Bangs, the former flows into the Runn of Cuteh, and the latter into the Chambal and
thence to the Bay of Bengal. I have not yet heard that any minerals of interest or impor.
tance are found in this range, but during the approaching season more information will he
obtained as the detail survey is then to be taken in hand. These hills arc but thinly popu-
lated ; the inhabitants are almost cntirely Bheels.

The main road from Nimuch to Mount Abu #/¢ Erinpura runs through the chain on the
paralell of 25°-16" in a gorge called the Destri Pass, The road is very picturesque, bordered on
both sides by cliffs nearly 1,000 feet high, between which glimpses of the far off plains of Jodhpur
are obtained from the crest of the pass. Its length is about 19 miles, the voad is quite practicable
for carts, though the gradients are steep in places especially on the Marwar side. There are
chokies at every two or three miles, but nevertheless highway robberies are not unfrequent.”

Etreract from report by H. Horst, Esq., dssistant Superintendent.

“The Arabulla Range rins along the eastern edge of the country triangulated, and so
far as T know attains its greatest altitude here, next to Mount Abuwhich, however, can searcely
be considered as belonging to the range. The highest point Jargo is found to be 4,330 ahove
the sea. It is about 28 miles north-north-west of Odeypur and 3 miles south-west of Kelwara.
The range is visible for 80 or 100 miles onward from here, but there is apparently no other
summit of equal altitude with this. Its form is similar to that of the other commanding
summits of this chain, viz., a long precipitous ridge rising abruptly from a platean constituting
the watershed of this part of India. The western portion of the country triangulated is in
the plains of Marwar. These plains are dotted with small rocky hills appearing at long
intervals, and varying in height from 600 to 2,000 feet above their bases.

“The cantonment of Erinpura is situated on the boundary between Marwar and Sirrohi, on
the left Lank of the Joai River, as a post of observation where the regiment called the Erinpuri
Irregular. Force (formerly the Jodhpur legion) is located. Major Carnell commands this
regiment and is also invested with political powers. He has done much towards suppressing the
Blieels and Minas in Sirroht and Marwar who are often taken red-handed in dacoity and murder.
When I was working a few miles from Erinpura, a dacoity was committed on a caravan
attended with Lloodshed almost on the very spot on which two criminals were executed three
days before, and hung up on the branch of a tree.

“While encamped at Sodabass, a large village in the Jodhpur distriet, a raid was about
to be made by a large gang of robbers, but on seeing my camp they made off. The villagers
assured me they had been frequently plundered, and most certainly would have been on this
occasion but for the presence of my eamp. ’

“1 came across a very curious old temple in a gorge about 8 miles south of Ganerao
built in the form of a cross. The length is about 100 feet. The central part where the arms
of the evoss meet is covered in by a circular dome in which are recesses for idols. The arms
themselves consist merely of enclosures formed by stone pillars surmounted by o row of small
domes, so that the whole builiding has the appearance of a group of temples. I have preserved
a tracing of an inseription on one of the stones, but have not succeeded in finding any one
who can decipher it. There are some traces of a ruined village called Ranpur adjoining.”
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REPORT ON THE SURVEY OPERATIONS IN THE LUSHAI AND NORTH
CHITTAGONG HILLS.

From CoI.QNEL H. L. Tuuviuie, c. s. 1., Surveyor General of India, to A. O. Huxe, Esq.
c. B., Secretary 1o the Government of India, DEPARTMENT oF AGRICULTURE, RevENur
anp Commerce, No. 160F, dated Simla, the 22nd June 1872.

I have the honor to submit, for the information of the Government of Tndia, the
professional results of the two survey parties employed with the northern and southern eolumns
of the expeditionary force against the Lushaies on the Eastern Frontier under the command
cig 7]iri7g_;adiers General Brownlow and Bourchier, respectively, during the past field season of

2. Asapproved and sanctioued by Government on the recommendation of His Excellency

No. 411 ¥, doted 16th August 1871 the Commander-in-Chief, as conveyed in my previous

Pt e . reports cited in the margin, the two parties were organised
and officered as follows : —

With the vight southern, or Chittagong column, were the following officers of the Revenue
Survey Department, viz :—
Major John Macdonald, Officiating Deputy Surveyor General in charge.
Captain H. B. Tanner, Deputy Superintendent.
Mr. Clifford Barrett, Assistant Superintendent.
Mr, Gorden Cooke, Assistant Superintendent.

3, TFrom Major Macdonald’s report* herewith attached, received this day, it appears

that his party succeeded in establishing, under all the

# Dated 16th May 1872, natural difficulties of this very peculiar and densely-cover-

ed country, added to those other obstacles and impedi-

ments attending on the ndvance of a military force in an enemy’s country, a series of 27 first
class secondary triangles, emanating from a well-constituted base of the Great Trigonometrical
*operations of the Fastern Frontier series, together with 76 minor triangles of a less rigorous
character, establishing 40 well defined points, and covering an approximate area of about
2,300 squars miles of country, lying between the parallels of 22° 30' and 23° 45’ north latitude,
and the meridians of of 92° 30' and 93° of east longitude, never before laid down or attempted

to be penetrated.

4., Of these points, the heights of 37 stations have been computed from absolute trigo-
nometrical results, varying in elevation from about 2,000 feet on the Ucphown Klang, or
range of hills, to 5,300 feet on the Muifang range or 6,056 feet at the Shendoo village on  the
Purang Klang, Blue Mountain, towards the south-cast of the explored territory being found,

by intersection, to be 7,100 feet.

5. The country thus identified und intersected by fixed points formed the basis of the
topographical details, which, during their marches with the different columns and various
other detached routes, as the military considerations permitted them to take, the several sur-
vey officers sketched in by the planetable, the mountain ranges and ‘water-system to the
extent of about 1,700 squire miles from the Burkhul Falls and Demagiri on the Kurnafoolee
river, to the valley of the Koladyne and Burkoyas village on the extreme east, and in due
connection with our old surveys in the Northern Chittagong Hills and Akyab, as shown in
the preliminary map attached to the report, and which has been reduced and connected with

the work of the northern or Cuchar column in my office.

6. These results obtained, as fully described, only after many disappointments, and
under very inadequate amount of coolic labor, not only for the necessary transport of the
survey apparatus, but for the bare provisions and the absolute necessaries of life, may be said
to be more satisfactory than at first we dared hope for and, under all circumstances, looking
to the serious detentions at first starting, may be accepted with much thankfulness,

7. This preliminary general map of the entire results of the survey operatious of both
columns will, I trust, do more to explain the gencral effect of the mew geographical information
obtained on this frontier than any words of a professional report. .

8. It will be observed that the two columns approached each other very closely about
the parallel of 23° 30 not heing more than about 40 miles apart in a straight line. But most
unfortunately for the intercsts of this department and of geography in general, a junction
was not formed owing to the lateness of the season when the final results of the military
expedition were obtained, and it became essential to evacuate the country as fast as possible.

i
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9. Thus a considerable gap, in conjunction with much else, intermediately between the
southern boundary of the Cachar district and the northern limits of the present expedition,
still remains to be filled up, which it is highly important, in a geographical sense, to become
better acquainted with; and it is to be hoped that our fmproved velations with the tribes on
this frontier and the good offices of the civil authorities may enable us hereafter to dispose of
the whole of the blanks still disfiguring the map of India, and which have so long buffled
all our attempts to describe, with even approximate truthfulness, the geography of our
eastern territory,

10. The professional details of the survey operations are very clearly given by Captain

Tanner in his report* and diary annexed to Major

* Dated 31st Mny 1872 Macdonald’s report.  Of the arduous nature of such work

in such a country, and under such hardships and difficulties, it is needless to enlarge; suffice

it to say that the excellent officers and Assistant Superintendents engaged, fully realised the

expectations formed of them when they were specially selected for this particular duty. Captain

Tanner is an officer of rare qualifications and of the highest merit, and his untiring exertions

throughout the whole of the campaign, as well known to the whole of the force, aided by

two of the best civil officers attached to the Revenue Survey Department, Messrs. Barrett and
Cooke, entitle them to the favorable consideration of the Government of India.

11.

Major Macdonald’s'and Captain Tanner’s services were thus brought to the notice
of the Government in the despatch of Brigadier General

“ V1I.—The Survey Depnrtment, under
Major John Macdonald, Deputy Surveyor
General, with whom was associnted Captnin
Tanuer, Deputy Superintendent, achieved
results which I have nlready referved to,
and which Major Macdonuld’s  report
more fully describes. These officers were
almost invariably present with tho hend-
quarters of the Brignde and, in addition
to their other duties, aforded me much
valunble advice and assistance.  Major
Muacdonnld attached himself to the 2nd
Goorkhas throughout the campaign, and
took part with them iunll their encounters
with the enciny.”

Brownlow, as cited in the margin, and in expressing my
own acknowledgments to these officers for the success of
the survey carried on under Major Macdonald’s immediate
direction, I would venture to hope that this officer’s pre-
vious services during the seasons 1869-70 and 1870-71, in
company with Mr. Edgar, c.s., from the Cachar side, on
this frontier, and his labors under the most trying cir-
cumstances and privations, may not now be forgotten. I
beg most earnestly to recommend Major Macdonald, who
has done so many years’ good and valuable service in this
department, to the favorable notice of the Government

of India for his special and lengthened services on the
Eastern Frontier.

12. With the left, northern or Cachar column, were the following officers and assistants
of the Topographical Branch of the department, viz..—

Captain W. F. Badgley, Deputy Superintendent, in charge.
Lieutenant R. G. Woodthorpe, B. E., Assistant Superintendent.

, E. P. Leach, k. E., ” "
Mr. M. J. Ogle, Assistant Surveyor.
» W. Robert, . .
» J. MacCay, " '

13. TFrom Captain Badgley’s narrative report* herewith attached, it appears that, under

similar circumstances as above described, the efforts of
himself and party resulted in the attainment of a series
of secondary triangles, emanating from a good side of the
Cachar secondary series of the Great Trizonometrical Survey on the parallel of 24° 45 near
the Bérdk river, and extending about 25 miles in a south-easterly direction into the Lushai
country on the Munipoor frontier, and covering an area of about 612 square milen. This,
combined with 191 linear miles of route survey, formed a connected basis for the delineation
of no less than 1,800 square miles of entirely new topography, or including overlaps, of 6,068
square miles as actually sketched and mapped, some portion of which was duly connected with
the old Cachar survey, and executed after the return of the expedition to Silchar.

® Dated 16th Mgy 1872,

14. These operations toak the party down south nearly as far as 23° north latitude, the
column of General Bourchier having traversed this considerable distance southward, and as
far eastward as 93° 30’ east longitude, and, as before stated, to within the short distance of
about 40 miles only from the extreme limit of General Brownlow’s march, the relative positions
of the two distinct areas which have thus come under survey being clearly defined on the map
herewith submitted.

15. The clevations attained by this party are—‘‘ Cheelam,” 5,700 feet ;  Tulcheng,”
5,800 feet ; “ Muklung,” 6,350 [eet; “ Kungnung,” No. 12, 5,525 feet; No. 13 station
6,150 feet; “Champha,” extreme south point attained by the force, 4,925 feet. From tho
valley of the Barak at Tipai Mukh, the expedition gradually ascended from 250 fect to the
above heights,
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16, On the return of General Bourchier’s force to Cachar by the middle of Mareh, I
urged on the attention of Captain Badgley the necessity of availing himself of the opportunity
to reconnoitre a good deal of the ground west of Tipai Mukh, with the view of reetifying
the defective or uncertain topography of the southern portion of the Cachar district, as’ laid
down in the old map; and this, I am happy to say, he has done with such good cffect as
to materially alter much of the details in the old map, and I believe the Cachar southern
territory is now placed in a far more satisfactory state, and is as well defined as we can ever
expect such ground to be.

17.  Captain Badgley has achieved a most satisfactory amount of very good and reliable
work, To his own share he accomplished the larger praportion of the ahove area, as specified
in his report ; and to his indefatigable zeal and cnergy we are indebted for this considerable
addition to our knowledge of the country south and south-east of the Cachar district, pre-
viously totally unknown.

18. Lieutenants Woodthorpe and Leach, of the Royal Enginecrs, Assistant Superin-
tendents, rendered good assistance, and have contributed, as far as their experience permitted,
to the success of the work; they are both accomplished young officers, full of zeal and energy,
and their sketches will, 1 have no doubt, add greatly to the interest and history of the cam-
paign. These sketches are in course of pablication, and will be reproduced by the photozinco
process in my office in due course. :

19. Messrs. Ogle, Robert, and MacCay, Civil Assistant Surveyors, have given great
satisfaction, and performed every duty entrusted to them with great cheerfulness and success.
Messrs. Ogle and Robert, specially, have maintained and increased their reputation as most
zealous and efficient members of the department, ever ready to devote themselves to any duty,
however difticult, and over any description of country.

20. Captain Badgley’s report contains an interesting description of the country passed
over, together with an account of the manners and customs of the people, which is worthy
of publication.

21. Although Brigadier General Bourchier did mot mention the presence of the survey
party with his column in his despatehes, yet I am authorised to state that he fully acknow-
ledges the assistanee he derived from the materials promptly furnished to him by, Captain
Badgley, whose preliminary map was made use of by the Brigadier-General to illustrate his
own report and route.

22, The combined results of this short expedition in a country e.\:c_essively hostile
to survey operations, destitute of inhabitants, densely covered, znd with military operations
going on, are as follows :—

B o l‘r}nngnl]x(ion. Topography.
Square miles’ Square miles,
Norih Colomm ™ " . - gt 1800
Total e 2,912 6,500
Overlaps 1,268
GRraND ToTAL w | %768

23, Itisnot only this aren of nearly 7,000 square miles of entirely new topography
which has been obtained and mapped, but, by the correct delineation of the mountain ridges
and the drainage of the country traversed, a far better idea of the general collateral run or
configuration of the whole [rontier has been obtained, and much which disfigured our old
maps as absurdly conjectural, will now give place to what is more reliable and in harmony

with actual survey.

24, 'What has been effected appears to me highly creditable to the energy, perseverance,
and facility of resource of the several officers and assistants employed, upholding, as it does,
the fair reputation and prestige of the department, and I express the hope that it may be so
cousidered by the Government of India. :

25.  There is still left a gosd deal which it is desirable to define on or within the Eastern
TFronticr, before it will be possible to determine a fair and tangible boundary along the whole
line, as referred to in Major Macdonald’s 31st paragraph. 'With Captain Badgley’s topographi-
cal party working in the Naga Hills and recessing at Shillong, and with their good knowledge
of the country and aptitude for such operations, I shall be able to provide for all further work
necessary 1o be done on this frontier, whenever it may le the pleasure of the Government
to direct further surveys to be prosecuted there.
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26. A new general map of the entire frontier, showing all these recent additions, is in
course of preparation in my office, and will shortly be published, when the eflect of all exist-
ing geographical information will be seen at a glance. The rough preliminary maps of each
columnn, as now rendered, will also be replaced by the final and more perfect productions as
soon as the fair maps can be drawn by executives and reproduced at head-quarters,

27. It will be obvious to the Government that in rapid surveys and reconnoisances made
simultaneously with the march of an advancing military force, the survey officers must be
dependent for success on the extent of the aid and assistance rendered by the military com-
manders. This department, thercfore, desives to ac-
Knowledge in the fullest manner the hearty and generous
co-operation and aid of Brigadiers General Brownlow and
Bourchier and their staff, who did everything in their power to facilitate the survey operations,
and to admit of the executive officers obtaining all the geographical information in their power.
This object, I know, was frequently gained by sacrifices made by the Brigadiers General, with
respect to other and more important requirements, and therefore calls for special and grateful
acknowledgment. .

Vide paragraph 34, Major Macdonald’s
report. .

28.  These survey operations were conducted on principles in conformity with the full
general instructions issued for the guidance of the officers employed from my office, based
partially on the experience of the survey officers employed in the Abyssinian expedition; and
although the two countries were widely dissimilar, yet, T believe, by a proper attention to the
chief heads of instruction issued, the results have proved as satisfactory as the peculiar circum-
stances met with would allow.

Extract from the Narvative Report of No. 6 Topographical Party, yor the Field Season of
1871-72, with Brigadier-General Bowrchier's Field Force, Northern or Cachar Column.

From—Carratn’ ' W. F. BapaLEY, B. 5. c,, Officiating Deputy Superinlendent of Survey,
in charge No. G Topographical Party, No. 264, dated Shillong, the 16th May 1872.

Description of country.—It will be better to consider the country in sections, begin-
ning with the most westerly portion surveyed. This includes a third of South Cachar and
a strip some 25 miles broad of Lushai country, the whole quite uninhabited, except where the
Dallesar river, which is navigable for small craft of 100 maunds (?) throughout the year, has
epabled the advancement of tea plantations as far as Jalnacharra, which, however, as well as
one or two other gardens in its neighbourhood, is, I understand, considered too far forward,
but only so on account of the difficulty found in retaining workers in what appears to them an
unprotected position,—a matter which, however, a more thorough system of outposts and
defence will soon rectify.

Five parallel hill ranges running from south to north intersect this country, and gradually
lessening in height, are lost in the plains of Cachar. Between these lie four broad valleys,
broken by innumerable small ridges and swamps, and in three cases drained by considerable
streams more or less navigable for country boats. :

Hill ranges.—The first of the ranges beginning to the westward is the Chattarchura.
This, which is about 3,200 feet high at Chattarchura peal, is lost in small tilas ab Alexandrapur.
Along the entire ridge, as far as I visited it, and 1t is said continued into Chittagong, there
is a broad elephant track, which, with a few hanging branches cleared away, might be used
as a riding path. It was along this that the Lushais made their raid on these western gardens,
and the remains of their encampments still point out their halting places.

The next range is the Bairabi, the highest point of which, 1,800 feet high, ends
south of Burancharra, from whence northward a band of low knolls and ridges extends as far
as Cachar.

Between the Chattarchura and the Bairabi, runs the largest of the rivers of which
1 spoke, the Dallesar, which winds between high banks with a moderate current, and has heen
found navigable thronghout the year to Pachwa Mukh, and is so probably much further. The
country through which it runs is, however, I believe, entirely uninhabited as far south as
peak Z. Its principal tributary is the Gutar, which running from far south in a nearly direct
northerly line joins it at Gutar Mukh ; for thirty-five miles of its course this stream drains an,
uninhabited country. East of the Bairabi is the Koloshib range. The valley between is
drained by branches of the Dallesar; it is an almost impenetrable tract of forest covered with
low ridges and cane-covered swamp, which will probably not be opened up for many years
to come,

Mr. Ogle, to whom fell the survey of the country from Koloshib castward to the
Buban range, has obligingly furnished me with notes, from which, mercly premising that
the general description is the samc afthat of the country to the west, I give the [ollowing

cxtracts. R
%
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“The principal rivers in this tract are the Sonmai and Rukni. The only large feeder
of the former is the Tahsul Khal, and of the latter the Chem. This stream, in maps hitherto
published, is made to join the Rukni eightecen miles further north than it actually does, and
other smaller feeders, as the Noturcharra, vising near Parsansip, and the Tezia, are not shown ;
and herein lie the chief discripancies beeween previous maps and the season’s survey.

“The Rukni runs with a rapid current, and, to its- junction with the Chem, holds
«Mr. Blgor got swall bouts as fur o5 considerable body of water. Itis navigable so far for
Lushai Haug, & . ten-maund boats at all times, and during the rains much
further south. The Sonai, which has a much longer course,

is not navigable much above Monir Khal.¥
“Valuable timber is found in the valleys of these streams, which after being cut is
dragged to the bank by elephants und floated down. Oceasionally the wood-cutters are

surprised by Lushais, who levy a tax on them of a rupee a head.

““There are numerous elephant tracks all over the country, which are utilized by
the Lushais on their raids. Those usually used run along the tops of the main ranges.
There is one {rom Tipai Mukh crossing the Buban range near L. 4 peak, skirting below it to
the west, passing along the ridge of Dome peak, and thence joining the Monir Khal and
Mainadbar road at Néga Khal. Another of their roads runs along the Parsansip ridge and
over Bongong; this gives off a Lranch four or five miles north of Parsansip which turns down
to the Sonai and follows the river. A third track is on the Koloshib range, and extends
to Sondrban.” . '

The easternmost of the Cachar ranges, the Buban, has its highest point (3,100 fect)
between Monir Khal and Mainadhar. It ends south of Lakirpur. DBetween it and the
Nunjaibong range, eight miles to the east, runs the Bérdk, which is here the eastern boundary
of the Cachar District, Munipur being across the river.

The Bdrdk.~—This fine stream, though it drains all eastern Munipur and the north-
east of the Lushai country as far as the Burmese frontier, is, owing to its vapids, impracticable
except for ten-maund boats between March and June, During some months, however, the
largest boats can reach Tipai Mukh.

Up to Tipai Mukh, the Bardk, running to the east of the Nunjaibong range, has
a south-easterly divection, but from this, on receiving the Tui Vi, it changes to nearly due
north, and keeps so as far as Alni.  There is not much to notice about this part of the Barak
Valley. The river takes its course to the north, receiving the drainage of the hills on either
side, which throw out numerous spurs, becoming lower and more broken as they descend, and
covered above with timber and bamboo, and below with bamboo, cane, and other small and
dense jungle. Fortunately for the Surveyor, elephant tracks were found here and there leading
from the river to the hills, without which the prosecution of the work would have been
immensely laborious. ’

South of Tipai Mukh begins the country of the Lushais. The part of it which,
taking Tipai Mukh as its north-west corner, would be included in a square of 40 miles side is
drained by the Tui Vi, or as pronounced by Hindustanis, Tipai, the principal feeder of the
Bardk. South of this square the waters flow into the Kolodyne. A number of parallel north
and south ranges intersect the country, and through these the Tui Vi winds and doubles till it
has completed {rom its source, south-east of its debouchure at Tipai Mukb, a course of 125
miles, the direct: distance heing 50.

Tipai Mukh.—Tipai *Mukh, the depét to the expedition, a small breadth of open
space consisting of a sandbank, a bit of shingle, and a ledge surrounded by hills, was the largest
picee of open country we saw from Alni to the Champhai. Its height is 250 fect, and it was
comparatively healthy till the hot weather and cholera set in. Diarrhea or dysentery every
one had, hut so they had at most of the other camps at the beginning of the campaign. That
a place so low, foggy, and damp, and crowded with coolics and boatmen on whom it was dif-
ficult to enforce samitary rules, was not more sickly is probably duc to its being washed by the
two rivers.

Trom Tipai Mukh the route of the column lay at first south-east and then south, up
hills and down to valleys, each rise being hetween 2,000 and 3,000 feet. The first ridge, Sen-
bong, is 3,150 fect above the sca, and heyond this the lills rise higher and higher to Kungnung,
a point on the range sonth of which was 7,000 fect or more in height. From this the highest
ranges lie north-east and south south-east, and between them and Burmah, which is shut out by
another towering ridge, the country is crossed by lower lines of hills, all keeping the general
north and sonth direction.  These are higher somewhat as they approach from north and south
the watershed line of the Bérik and Kolodyne, but not remarkably so : one point on the line
we found to be only 5,150 [eet, and others were lower.
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As we advanced into this magnificent country, a country of steep ridges and narrow
vallevs, we found the hills less covered with forest, the under-wood lighter, and the valleys dry
and lined with grass instead of bamboo, reeds, and cane. We noticed oalk as the princip;il tim-
ber, with fic and rhododendron on the highest hills;. but there were many more trees unknown
to us, among them one, of which we saw some magnificent specimens, called by the inhabitants
Bongpui. It was before the season of flowers, but blackberries, strawberries, violets and seve-
ral of the common English wild Howers had begun to show themselves, and in the woods the
scarlet rhododendron and a species of Dik (Butea) were in blossom. The oaks, of which there
were several species, were hung like those on the Himalayas with streamers of grey moss, and
the trunks and larger Lranches envered with small ferns and orchids. Of ferns there were a
number of varieties ; cinnamon, wild ginger, and other roots were to be found, as also in some
places the lemon ; but these last were said to have been introduced by the Kookees, the former
masters of the country, and were only met with near old cultivation.

Formation.—The rocks were sandstone, with here and there clay slate.

Reptiles, insects, §¢.—We saw no snakes, and very few of those disagreeables in the
way of leeches, tick and fleas, which we had been led to expect to be bothered and eaten

up by.

Scenery and climate.—The scenery is very fine, the country healthy, and the climate
during our stay delightful on the hills, with very little rain and hoar-frost in January.
In the valleys the nights and mornings were chill from the mists settling on them, and mak-
ing trees and herbage damp and dripping. This cloud effect was grand seen from above—like
a sea of snow, with the dark peaks rising from it like slands; a most difficult subject for a
sketch, but which Lieutenant Leach has attempted to represent with considerable success. OF
prevailing winds there was no particular indication, but the clouds and rain always came from
the south-west. The rains probably begin early.

The Lushais.— The Lushais, of whom we met men of four different tribes, ave fairer than
the Bengalees, of a very uniform height of about five feet six inches, well made, active, intelligent,
aud energetic. Of their figures we had one or two opportunities of judging, especially on one
occasion when some iron hoops of burnt barrels were in the fire, to get which, and to save their
clothes from accident, they stripped,—an easy operation with men whose only covering isa
large square of cloth. The figures they displayed were splendid, full and finely muscular, espe-
cially about the shoulders and calves, though in the latter they showed a more graceful shape
than the large-legged Kookies and Nagas who were with us as coolies. That they were intel-
ligent, we had, not knowing their language, less chance of forming an opinion; but from
what we could judge from a few who understood some words of Hindustanee, and frcm their
quick recognition of sketches, even in outline, and from their looks, which otherwise belied them,
they were so. Of their energy and activity their raids are sufficient proof.

Their heads are well formed, with good foreheads, oblique eyes, heavy eyebrows, high
cheek-bones, depressed noses, large but not thick lips, and seanty beards, a few straggling hairs
in some being the only representatives of chin-tuft or moustache, heyond which none of them
can boast. Their hair is straight and black or brownish, eyes brown or black, and teeth invari-
ably good ; their expression open, bold, and generally pleasing, and their voice loud and sonor-
ous, partly probably [rom practice and education ; the children having the same deep far-sound-
ing tones when calling loudly.

Costume—"Their dress is admirable in its ease; no boots, nor breeches, nor other
tight clothing confine the freedom of their limbs ; a large square cloth or two put on together,
according to the temperature, is their only covering, which is worn passed under the right arm
and with two corners thrown in opposite directions over the left.shoulder, and managed for
modesty with the most easy dexterity. To confine the cloth upon the left shoulder they carry,
when anywhere from home, a bag slung so as to rest behind the right hip, the shoulder strap
being of skin, tigers’s apparently by preference, and the bag, which is of fine and strong net,
covered with a large skin flap somewhat like a sporvan, and often made of long white goat’s
lair, with three black streaks. In the bag they carry their smoking apparatus, flint and steel,
a dhao or large chopping knife, and occasionally a bundle of pougies, which are small hardened
hamboo skewers, and which stuck in the ground are very efficient protection to their owner
when sleeping in strange places, and left behind him in his path, protect him in some degree
when pursued.

Lushai Tribes.—We saw, as 1 said, men of four separate tribes, three of them dis-
tinguished by their mode of wearing their hair, and the southern tribes rather smaller and
bandsomer than the northern, Those we first met who had come from Kulel, and are now
living on Banbong, called themselves Howlongs, and are governed by an old woman, Tmpanu,
the mother of their former chief Vonpilal, whose grave on  Kulel is onc ol Lieutenant Wood-
thorpe’s illustrations. The name of the next tribe, those under Poiboi and Lal Bur, 1 quite
forgot Lo ascertain. The remaining two were Puis and Paites.- The former were inhabitants of

3k
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the country south of Ll Bwr’s, who had appavently hired themselves out as soldiers, and the
latter, probably a very small tribe, living on and about Nurklang. Of these the two first wore
there hair drawn smoothly back, and fastencd in a knot behind by a thin bit of iron bent into
a double prong. The Pois parted theirs across the head behind, and letting the lower part
hang loose, drew the upper forward, twisting it with the front hair, tied it in a knot over their
foreheads, where it was secured by an iron skewer or with a comb of ivory; round this knob,
those who wore turbans tied one end in, putting them on after the manner of the Sikhs, which
was remarked by some Lushais, who called the 22nd Poje; about a fourth of the Pois wore
turbans, the other tribes, as a rule, going bareheaded. The Paités wore their hair frizzed up
from their head, and cut about four inches long. Chiefs and headmen wear feathers in their
hair knots on great occasions, that is, those who have them; how the Paités wear them, or
whether they use any, I do not know. Of the Suktis, who live to the eastward, we saw next
to nothing ; they are at enmily with these other tribes, and thinking to take them at a dis-
advantage, had, just before we reached the Champhai, made an attack on L&l Bur’s village of
Chouchim, whence they had been repulsed with luss, leaving one body hehind.  This uufor-
tunate’s head and some limbs had been placed as ornaments to Vonolel’s tomb in Lungvel, but
as it had been scalped, gouged, and the skull sinashed in, little could he made out from it.

Manners and Customs.—There are two things remarkable about these people—one,
their indifference to ornaments ; excepting two, which are very simple, they wear none; these
are a tiger’s tooth or tuft of goat’s hair tied with a string round the neck, and a small tuft of
scarlet feathers stuck in, or an amber bead hung by a string to the ear. Some of the children
wore strings of beads, but very few of the men; and coloured chintz was scoffed at as a, barter,
though anything might be got for plain red or white; silver and gold have they none, and
care little for, a few pice re-purchasing a rupee; but these are at a premiumn merely because
they can be beaten into bullets or used to line pipes. The second is, that though not parti-
cularly cleanly, they are entirely free from any of those noisome skin diseases which are so
common in Cachar, and only one man did we see marked with small-pox.

We saw no dwarfs or eripples; probably they are made away with early, after the
Spartan fashion.

Qualities.—Of the mental and other qualities of the Lushais, as far as one could
judge, they are quick-tempered, unstable in mind, loose in allegiance, thieving, and occasion-
ally given to drunkenness, voilence, and barbarity ; inquisitive, taciturn in conversation,
patriotic, and too bold to be liars; their bump of locality must be strongly marked ; they ave
great hunters and athletic, walking long distances and climbing with remarkable ease. From
the smallest children they all smoke,—men and women,—and so much are they given to it that
any of their recent camps can always he detected by their stale tobacco smell.  Their pipes are
neatly made of bamboo lined with iron or copper, and of the ordinary pipe shape for the meu,
those used by the women, having a receptacle for water, after the fashion of a hubble-bubble,
which water—disgusting practice—is carried about by the men in little gourd hottles to take
occasional nips [vom.

Religion.—They have some sort of belief, but I heard no mention of priest, nor were
there any temples orimages.  Occasionally, in the field, we met with alittle cleared space on which
were arranged rows of clay pallets of various shapes, with a yard long flag-staff and eoloured
pendent waving over them ; but it was in their tombs that we saw the greatest evidences of their
religion. These were always in their villages and ornamented with trophies of skulls of animals
and feathers. At Dburials they discharge fircarms over the graves, and I believe slay the
animals, whose heads afterwards go to their decoration, and whose spirits ave intended for the
delectation of the grave’s occupant m the happy hunting grounds. The greater the man, the
more animals arc sent with himn, and it is said that slaves are sometimes sacrificed and buried
with a chief. Vonolel’s and Vonpilal’s tombs had the heads of many beasts over them (indeed
one got a knowledae of the larger fauna of the country at a glauce), the skulls of the most
dangerous were muzzled, and there were hobbles to restain the fect.

Beyond what can be gathered from what I have mentioned,—that they must believe
in a future stale, and that there is some invisible power for evil against whom they make
their incantation to protect their erops,—I could not discover anything, exeepting that the
tiger’s tooth or tuft of hair which the men wear about their necks has a religious signitica:
tion. )

Their language is not monosyllabic like the Khussia and others, aund there is no
written character. Tradition is probably handed down by songs, which are of their battles,
their hills, and love; and they ean improvise.  One night a party were invited to give us a
specimen of their performances, and the £rst of the songs was on the suhject of our expedition,
They chaunt them in soft deep notes to the accompaniment of a dram and a set of weak organ-
like pipes, whose stops include an octave; and the love song they afterwards gave us was aeted
to in a posturing dance by one of the number, at first slosely, but as the story went on,
more and more quickly, till the corn coh which represented the young woman si]ng‘ to was
snatched up and whirled round gnite excitedly.
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Sport.—I have said before, I think they are mighty hunters; everything that runs
or flies is game with them, from an elephant to a feld-rat, from a hornbill to a wagtail ;
and they have many and clever devices for bringing them to the pot, using, besides firearms,
traps and fenced drives for the larger, and springs for the small game, and for small birding
employing the pellet-bow.

" Game should be plentiful, judging from the numbers of heads we saw in front of
the houses, which are not preserved beyond the owner’s lifctime. These were of elephant,
tiger, leopard, sambur, hog-deer, metna, pig, and monkey. This last—the hulak or how-
ling monkey, black-faced, grey-whiskered, blackbodied and tailless, with very long arms and
of extraordinary activity—1isan abominably noisy beast, with a cry beginning with a yell and
ending with a series of howls like men imitating jackals ; they are always started by the way
in their discordant chorus by a single sharp ery [rom one of them, which my fellows called the
raja.

Of birds I saw the skulls of some cranes, and they have besides many which I did
not find out—hornbills, jungle fowl, partridges (francolines), chir, and black pheasants.

Fish—Of fish I only saw two varieties, the mashir and a small silurus, called in
the north-west sol. They use nets, and also, as is the custom elsewhere, poison the water
with the juice of a cactus which kills the fish without spoiling them as food, and in one place
the camp on the Tui-burn, they had built a large dam and weir apparently for fishing
purposes.

Fighting qualities—Their mole of war is of surprises and bush-fighting and their
ideas ol bravery are amusing. At Vanoog (the first fight) they called out to the sepoys not
to stick like cowards in the -open, but to come against them in the jungle like men. Tor
weapons they have flint-locks, some wonderfully old, dating back to Cnlloden, spears and
dhaos; we saw a few leather shields, but no bows and arrows. For defence, though their
villages are lightly palisaded, they prefer the employment of stockades in difficult passes de-
fended by entanglements, a specimen of which, which was quite a lesson in military engi-
neering, we met with, fortunately undefended, a mile or so from Poiboi’s village of Tulcheng.
T have been told, by the way, that the village of the chief is never palisaded, his outlying
villages being guardians against attack, or at least unprepaved for attack.

Raids.—They carry on feuds and make raids among themselves as well as on Munipur
and the eastern provinces for arms, ammunition, women, and heads. When on raids
they travel with remarkable celerity, carrying nothing but their arms and enough of rice for
the jonrney, a fresh joint of bamboo at each new camp serving every purpose of water jar or
cooking pot. About to make an attack, they are told off in three parties, gunmeun, spearmen,
and men to carry off the wounded on retreat; if they have been successful, and have made
prisoners, the men are made to carry the provisions, and though they sometimes retain a few
as slaves, specially Munipuries and Koolkies, the carrier is, as a rule, relieved of his head when
he has been relieved of his burthen. I think it was after the raid on Monir Khal that a body
was found—a garden cooly’s —which appeared as if an incantation had bheen practised by it ; the
head was not removed, and the chest was cut open and filled with hoiled rice : why so I could
not find out.

Notwithstanding their cruelty, they are fine fellows, taking pride in a fight, dressing
themsclves in their best and neatest for the occasion, and showing in their own way consider-
able pluck ; and in their communities 1 imagine they are moral and courteous, the ever-rcady
dhaos being a potent preventive to bad conduct and bad manners.

Munlries (heralds ?), men wearing feathers and red puggries, are employed among
these people to treat of war and peace and all matters, and at all times pass free ; but besides
these verbal means of communication they have modes of spreading intelligence known to
themselves, as by fire signals, alarm drums and gongs, and others. A tree exuding a red sap,
hacked and struck with spikes, is a serious warning ; a red gourd stuck in a tult of grass
means bloody heads for thase who persevere in advancing beyond it ; a branch across the path
is a notice not to go further, and a bamboo split, broken, and burnt means fire and fury.

Stockaded willages.—A Lushai village is usually built in a position which gives
natural advantages for defence. It is slightly fenced, and the approaches guardgd at difficult
points by palisading, loop-holed, and strengthened by heavy stones, and on commanding view-
points there are out-looks. The conservaney is admirable, and the houses, though smoked,
begrimed from having their fire-places inside, are clean. Each house usually has its own
enclosed patch of fenced kitchen garden to one side, and though not built perfectly symme-
trical, they are ranged to form streets. In the middle of the town is a large house used as a
town hall. :

The frame-work of a lomse is of wood for the posts and beams, and bamboo for the
roof ; the floor is raised a few feet above the ground, and is laid with bamboo split and beaten
tat, the walls being of the same matevial, woven in a large chequer pattern with very neat
effect ; the roof isa thatch of grass and palm leaves.  The average dimensions are 30 by 12
(Paiboi’s was 40 yards long), of which the fivst third is left open ; a ramp of logs leads up to
them, and on one side of the ramp is a platform for sittivg out iu fine weather ; under the
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ocaves are the fowl-houses, and hung over the house front are the ekull and horns of animals
captured in the chase. The interior, which is closed by a neatly-made sliding door, is usually
undivided ; in some a half partition portions off a part as a granary ; a door at the back leads
to a small platform behind. In the middle of one side an open fire-place is made of slabs of
stone, above which hangs a frame for smoking meat and fish, and beyond it is usually a raised
place for sleeping on. .

In the open front of ‘the house is the pig trough and the mortar for cleaning rice—a
work done by the women daily. This rice, which is of large white grain and very nutritious,
forms their principal food, and is grown by dry cultivation on cleared spots on the hill sides.

Agriculture.—~Their method of agriculture is—having selected a patch of juncle
and marked it by putting arrows in the split stumps of small trees round it, to fell and burn
it when dry just before the rains, and scattering the ashes to dibble in the grain with dhaos,
deserting the spot after three years when the soil is worked out. The crop cut at its proper
season is threshed and stored on the ground till the end of the harvest, when it is carried in
by the women in large baskets slung by a band across the forehead, their mode of carrying
all burthens.

" Besides the rice they raise maize, a sort of yam, sweet potatoes, beans of 'several
sorts, ginger, tobacco, pot herbs, gourds, esquashes, cotton, plantains, and plants giving a
dark-blue dye, and they domesticate pigs, goats, dogs, fowls, and pigeons, all for food ; milk
they never touch, and the metna, winch they allow to roam half wild, 1s kept only for its flesh
and lorns, the latter being made for one thing into powder and priming flasks. Sugar is 2
thing they do not seem to care about, but they liked om rum, and themselves prepare a liquor
from rice which bas a pleasant taste, and is drunk well diluted by suction through reeds from
the jar in which it is made. We called it hill beer. Their name for it is “ ju.”

Manufactures,—~They manufacture everything mnecessary to their simple mode of
living—cooking and liquor pots, wooden platters, baskets, salt, ealtpetre, cotton cloth, dhaos
and axes. The earthenware is moulded. The baskets are of every shape and size, (rom the
store basket, which will hold 50 maunds, to the little thing which holds the woman’s needles
and thread ; they are woven of shreds of bamboo with great neatness. Gourds and bamboos
are used for water.

Their apparatus for cleaning, carding, spinning, and weaving the cotton is similar
to that in use in Bengal. The cloth is very strong and close-grained, in breadths of three
feet, unbleached, with a narrow blue border, or dyed entirely blue. Some of the cloth used
by them, resembling a dark tartan, is said to come from Munipur. Salt they manufacture from
the ashes of bamboo leaves, and saltpetre from cowdung urinated on. Their forues are not
in any way remarkable, a pair of large bamboo cylinders being the bellows ; but they turn
out remarkably good arms, working up the iron which they get from elsewhere to suit their
own tastes as to shape. The axes are of that peculiar construction used among most of these
tribes—a flat-ended peg tied in a socket in a bamboo handle.

There are no archeological remains, excepting the rough slabs, with rough outlines
of figures cut on them, which cover.old graves ; and there are no roads, communication being
by footpaths, which in the more populated parts are broad and easy.

I had almost forgotten to mention the women, but we saw so little of them : they
are pleasant, vound, flat-faced creatures, continually smoking, and lively among themselves ;
their dress is a scanty blue kilt, and cloth thrown over the shoulders, with the head usually
uncovered, and the hair loose or neatly braided. They wear no ornaments. They vary in
color, some being quite fair with rosy cheeks. Their children are carried on their backs.

The products of the country are India-rubber, wax, and ivory, usually bartered for
salt. The traders are mostly Munipuries, It is, I Delieve, intended to attempt to open
up the country by instituting a periodical fair at Tipai Mukh. The project would be sooner
suceessful were it not that unfortunately the Tui Vi is unnavigable. Tipai Mukb is not suited
for a military post, bub in fature ycars, when our rule bas been extended to this country,
many strong and salubrious hill positions will offer themselves for choice as stations, and tle
valleys attract the sportsman when there is no longer the danger of his being the pursued
instead of the pursuer.

From Lievr. R. G, WoopTHorrg, R. E., Assistant Supdt., Topographical Survey, to Carrary
W. F. Banarey, Offg. Depy. Supdt. in charge of Survey with Lushai Expedition,
dated Shillong, the 10th July 1872,

In accordance with the instructions contained in the Surveyor General ’s letter No. 183F,
dated Simla, 26th June 1872, I have the honor to forward the following notes on the country
passed through Ly the left column of the Lushai Expedition of 1871-72. As anything which
I could say concerning the Lushais themselves, their villages, warfare, &c., would be simply a
repetition of your descriptions iu the narrative report already submitted to the Surveyor Gene.
ral, I have confined myself more particularly to a description of the route as aforesaid,
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2. The country about the station of Silchar is flat and open, but with the exception of the
road to Munipur the communications are not good, and in
some places mere tracks through the bheels or swamps
which abound in this district, especially towards the foot of the Bhuban Hills. My first
experience of the swamps and jungles of these hills was on the 17th December 1871, when,
having arrived at Bewalia tea garden the evening before, we* .started that morning for the
point known as “Bhuban cliff” with the view of ascertain-
g its suitability as a survey station. Our way for about
three miles lay through very long grass jungle and swamps, through which we should have had
great difficulty in finding our way but for the kindness of Mr. Willington of Bewalia, who
gave us two garden coolies as guides. There are a stone god and goddess set up in a romantic
spot near the summit of the cliff, and thither the garden coolies and others make periodical
pilgrimages, and their path was the one we followed.

Description of country.

& Mr. Ogle nnd myself,

3. On emerging from the long grass, we ascended and descended a succession of little
tilas, some 300 or 400 feet in height, crossing a stream of excellent water several times till
we arrived at the foot of a long spur, up which the path led very steeply fora continuous ascent
of 1,300 feet: here the path turns along the main ridge for about five miles, when the cliff is
reached. The top of the ridge, as seems to be the case with the whole of this range, and most
of the Lushai hills also, we found to be but thinly wooded, there being very little undergrowth
to impede our progress. There was a good spring of water close to the place of worship. A
clearing had been made on the cliff, from which a good view of Munipur was obtained. The
whole of the hills of this country appear to be densely wooded and very difficult, as indeed
we afterwards found them to be ; the jungle on the lower ranges and spurs 1s prineipally bamboo
aud cane, but higher up the India-rubber, Nagasur, and other large trees flourish. On returning
from the cliff, which was found to be utterly unsuited for a station, in consequence of higher peaks
on the same range shutting out the whole of the view to the south, we proceeded to Mainadhar
vi¢ Monir Khal. The character of the country all along the foot of the “Bhuban” seems to
be similar to that already described. The path from Monir Khal over the hill to Mainadhar
runs strangely over the highest part, but, though certainly steep, in my opiuion, could with a
little engineering kave been rendered, at any rate, as passable for troops, &e., as that taken
round by Luckipore, which besides being longer was a series of rises and falls of a most
fatiguing deseription, instead of one long ascent and descent. The hills afterwards encounter-
ed in the Lushai country were much more difficult than this route would have been, and
roads were successfully engineered on them.

4, Water.—1It was imagined that there was no water in the path from the foot of the
hills on one side till Mainadhar was reached on the other; the first party of the survey under
Captain Badgley, however, in passing over it discovered a very good spring almost at the
highest point, and the water-supply was afterwards found to be sufficient for 400 coolies
without any sensible decrease. The jungle on the hill side as the path descends into Mainadhar
is almost entirely bamboo fortunately, as thus no difficulty was experienced in constructing the
godowns and barracks which specdily covered the several acres of flat unoccupied land which
stretches along the bank of the river below the lines of the labourers in the tea garden. The
River Béardk presents many beautiful little pictures of water and woodland, and Mainadhar is
not wanting in the beauty conferred by richly wooded hills coming down to the water’s edge,
broken here and there by masses of rock shading deep pools; on the left bank the yellow Ziles
dotted with the tea plants diversify the landscape, the whole forming a most pleasing scene.

5, From Mainadhar the road runs along the Munipur bank as far as about half way to
Tipai Mukh, where it again crosses to the Cachar side; the troops being carried over by means
ot a floating bridge of ingenious construetion. A strong cane rope is fastened to large trees
on either bank and hangs slackly in the water; a large bamboo raft is swung to this rope by a
couple of cane loops, and is worked by men sitting on the edge of the raft and hauling on the
main rope.

6. The character of the country between Mainadhar and Tipai Mukb is the same on both
banks—high and narrow spurs separated by deep and dark ravines thickly clothed with cane
and bamboo jungle and tall forest trees, from which huge creepers hang in graceful festoons,
while between these, tangled shrubs and thorns and long rope-like roots occupy every inch of
ground. Elephant tracks or small paths used by wood-cutters are met with in many parts of
these jungles, and it was by means of these that the military road was projected. Tipai Mukh,
as will be seen from the plan accompanying Captain Badgley’s narrative report, was admirably
suited for a camp and depdt; a large open piece of sand and shingle on each side of the Tipai
at its junction with the Bérék affording ample space for all requirements.

7. This open space is no doubt part of the bed of the river, but at this season it wns per-
fectly dry. The disadvantage of the situation was that it was low and immediately surrounded
by hills rising to a height of 1,000 or 1,200 feet above the river, and every evening as the sun
sank behind the western ranges fog and mist slowly settled down upon the camp, remaining
till late each morning. The Noonjaibong range, on each side of which flows the Bfrfl, ends
here in a very narrow ridge, whose steep sides are almost entirely covered with br.mboos, and
the banks both of the Bérfk and the Tipai are very rocky. The road from_Tllpm Mukh to
No. 6 gradually ascends a spur of the * Sencong” Hill ; the jungle is of a similar pature to
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that on the Mainadhar road, though perhaps a little more open : along the ridge the road runs
nearly level between No. 6 and “ Senoong” Hill, on which a survey signal was erected. Mr.
Edgar considers that this “ Senoong” range is a spur of the great range overlooking the valley of
“ Kowpoom,” and that Kholel is a continuation of that range; the survey operations were not
sufficiently extended towards Munipur to enable us to verify this supposition; from an
examination of the portion we did succeed in mapping, and also of Lushai Hills, it will be seen
that all the ranges north of the Tipai are connected at various points with a high range running
in the direction of “ Kowpoom™ ; supposing that the position of this place is shown correctly on
the earlier maps of the Eastern British Frontier, it seems, therefore, highly probable that
Mr. Edgar’s conjecture is the true one.

8. Before reaching the top of the “ Senoong ” range, only a few glimpses of the Lushai
Hills had been obtained at intervals; from the survey
station, however, a most extended view presented itself,
which I shall endeavour to describe. Looking a little south of east the first range is the spur
ending abruptly in the hill of “ Pabarchang” with every shade of “ verdure clad;” beyond
this are the high peaks of the northern part of the Kholel range and the spurs of Bargpinlong,
in which the dark green foliage is broken and relieved in many places by the sandstone and
red clay, of which these hills are formed. In the distance is faintly seen the northern peak of
lofty “ Sungleng ;” south of these and above  Pabarchang™ the hill of “Chepin”’ appears brown
and grey from the numerous jooms which cover its face and long level spur, on which stands the
village of 7 Chepin,” having from this etand-point the appearance of being strongly stockaded,
—an appearance, however, which is deceptive, and in 2 nearer approach is found to be due
to the small fences with which nearly every house is surrounded. Beyond “Chepin” bluff
Surplang stands boldly out against the sky, and extending south from Surplang Moothelen and
Lengteng are lost to sight behind the higher portions of the Kholel range, on which is visible
the site of Vonpilal’s great village, where still stands his tomb, a black speck on a long bare
yellow ridge, forming o land-mark for miles around.

Hill ranges.

9. The slopes of this range are much cut up by numerous narrow spurs running down on
cither side to the Tipal. Looking down the valley of the Tipai, the scene is closed by a lofty
remarkably-shaped hill, sloping gently eastwards, but terminating abruptly and precipitously
on the west: this is known as Momrang. The southern hills are hidden by the near range of
Vanvong, a long level mass, with broad spurs, from which much of the forest has been ecleared
for the villages and jooms of the people, who, on Vonpilal’s death, removed thither from Kholel ;
but to the south-west and west Chelfil, Peak L, Noongoai, and Reungtipahar stretch far away,
range upon range, till lost in the golden haze of the afternoon sky. Just beneath the station
on ““Sencong”’ the road turns down a steep spur and soon finds itself once more in the depths of
the lofty bamboo jungle which clothes the banks of the “ Tuibum.” Between Tipai Mukh and
the “ Tuibum,” near the sites of old villages,fnany fragrant lires and walnut and cinnamon trees
were discovered.

10. The camp on the *Tuibum ” was in a low unhealthy situation, but the scarcity of
water on the higher ground prevented the establishment of a large camp and depdt for stores
anywhere but on the banks of this stream. The road between ** Tuibum” and No. 8 camp crossed
Paharchang and descended to the Tuitu : the banks of this little river are covered with bamboo
and a very tall, graceful, feathery reed. I may here mention that bamboos Hourished in the
neighbourhood of every stream till we crossed the Moothelen range, after which the general
levels were much higher and the bamboo was seldom met with, The path from the Tuitu as-
cended steeply the Meidel hills through old jeoms, in which wild heliotrope, coxcomb, and other
flowering weeds flourished in great luxuriance. Between Kholel and Chepin, the Tipai is still
a big stream, flowing rapidly over and between immense rocky boulders; the path thence to
the village of Chepin ascends through some joors, and then becomes very rocky and difficult,
precipitous masses of rock overhanging it, small streams and miniature waterlalls occurring
many times during the ascent.

11. The * Chepin” hills consist of three high peaks in a cluster, the northern slopes
descending precipitously to the Tipai; one spur is sent out to the north, on which is built the
village of Tingridum ; to the south-west and south long level spurs extend the longest, to which
the name of Gnoupa was given, runs due south for about ten miles, where it joins the Lengteng
range. From Chepin we got a very fine near view of Surklang, Lengteng, Moothelen, and
also of the Lungtul and Lungleng ranges. All these present strikingly different features from
the western hills, being much more rocky and less covered with forest, long grass taking its
place. Lungtul, which is perfectly square-topped for some distance, presents the appearance of
an almost perpendicular buttressed wall, the buttresses being represented by a few sharp steep
spurs ; trees appear only near. the summit, and the rocks peep out through the grass in a
series of regular horizontal strata. In Lungleng, large and wild wooded spurs alternate with
the steeper faces ; in the latter the horizountal strata of rock are again visible; in Surklang,
however, thesc strata are more or less inclined, often lying nearly parallel to the general slope
of the spurs and ridges. :

12. This curious hill, or rather mass of large hills, the hichest peak of which
is nearly 7,000 feet, tossed about in wild confusion, would appear to have been thrown up
during some great convulsion of nature. On the south-eastern spur of Surklang is the village
of Tatkum, which was destroyed on the 20th January. From this village and the approach
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to it an extensive view over the eastern hills was obtained, some high mountains towering far
off on the horizon appearing to belong to Burmah. On the nearer and lower ranges were
many villages; these dependent on Porboi, some of which, Mr. Edgar tells us, have now gone
over to Munipur. South of Kungnung our way lay along the western grassy slopes of
Moothelen, crossing two or three very rocky streams, and, going over the saddle which
connects it with Lengteng, descends to the Tuighan, a ‘very pleasant little stream with

a gravelly bed running through a flat piece of ground, with an elevation of 5,200 feet, and
covered with very fine forest trees.

13. The country for the rest of the route was much more open, the soil was less fertile
than heretofore, and on the grassy slopes the bracken abounded. The road between Tuignan
and Sellam Jed up the side of the Lengteng hill and over a very high rocky precipice, down
which a little stream dashed with force ; a little further on, descending into the valley of the Laiva,
to the right of the path, a magnificent face of weather-beaten rock was visible, extending for
about 100 yards, with a height of about 400 feet; on the other side of the Laiva we came upon
a large flat grassy patch of land of a similar character to many which we afterwards passed
through or saw, but which we had not hitherto met with.

14, The group of villages known as Sellam or ¢ Chelam,” as some of the natives
pronounced it, is built on the southern slopes of a range of high peaks, which, rising some
300 feet above the villages, protect them from the northerly winds. The bleak sides of these
hills are covered with the stubble of old jooms, blackened stumps still standing, and huge
trunks of trees lying about in all directions. The view, looking south and east on a fine day,
is magnificent ; an endless sea of peaks stretching away far as the eye can reach, lighted up by
a thousand soft and delicate tints; and mnearly due south, distant some 14 miles as the crow
flies, Dilklang and Murklang towering above their fellows, like two giant warders, guard the
entrance to Lalboora’s country; between these and Chelam lie many deep valleys and many
high ranges, the sides of which are cut up by numberless gloomy gorges and dark ravines.
Very drear and threatening does this country look on a stormy day, and very cold was our
camp at night; in the early morning often we went out to find the ground about us white
with hoar frost; but during the day usually the sun came out warm and Dbright, tempering
the sharpoess of the east wind.

15. Beyond this point we found ourselves in the land of pines, rhododendrons, and oaks®
The marsh {rom Chelam took us through Rahmung, a pretty little village perched on the very
edge of an immense precipice, and thence through the grassy valley of the Dimkai up through
the village of Tulcheng, and so over a spur of Dilklang down to the valley of the Tuitan;
here a tolerably wide stream flowing through a flat alluvial valley; the path crossed and
re-crossed this stream several timea for about five miles, when it commenced to climb the
bigh hill of Murklang, crossing it nearly at its highest point at an elevation of 6,858 fect.
The eastern face is very steep and precipitous throughout; the path by Enjow’s village runs
along the edge of a rocky precipice, clothed here and there with trees and grass, with a sheer
descent of some thousand feet. Beneath nestles a small village, and beyond is abroad and
emiling valley, through which far below, like a silver thread, the Thao winds its way. The
beauty of the scene was heightened by the rhododendrons, which clothed the hill sides on each
side of our path, and which were in their full glory of rich erimson blossoms, and by the tall
pines which shed their sweet fragrance on our path as we descended the valley of ¢ Chumfai.”

16. This is the largest valley we saw, and is about five miles in length, and has an
average width of about a mile; it has an elevation of 5,000 fect, and the hills immediately
surrounding it risc to a height of about 1,200 feet above it. This valley seems once to have
been a lake, and the process by which it has filled up seems to be deseribed by Captain
Pemberton in 1835 as that going on in the case of the Logtak lake in the following words : —
“ The bed has begun very perceptibly to fill up from the deposits of silt from the surrounding
heights, which are continually carried into it, and, if this progress continues, a few years
will suffice to obliterate the lake.” Major MecCulloch says—< Since 1835 the lake has very
visibly filled up. There runs in the lake a range of low hills, the portions of which not
covered with water form islands.” 'These words might have been written of the ¢ Chumlai”
valley, which is still swampy in places, and the surface of which is dotted over with low hills
covered with lealy trees, now apparently isolated, but which evidently ot one time were the
peaks of o low range similar to that existing in the Logtak lake. A small stream meanders
through the Chumla valley.

17. From Chumhim, and the heights west and south of the vallay, a good view is
obtained of the surrounding country; that to the south and west is very difficult to make
out, being Lroken and confused, and not presenting the parallel appearance of the northern
ranges; the various peaks of the latter are also very difficult of recognition from these points
of view. I am inclined to agree with Mr. Edgar in thinking that the Thao, if not the
Koladyne iteelf, is more likely to be a tributary of that rviver than of the Irrawaddy, as the
higher ranges to the east, as far as I could make out, wonld prevent the great sweep in that
direction which the river must take to reach the Irrawnddy. Mr. Edgar also says—* the
Lushais, who know most ahout that part of the eountry, state that, in fact, a high range of.
hills does intervene between the Thao” and some well-known tributaries of the Irrawaddy.”

V0
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18, The word “tui” will have been observed to oceur frequently in the names of rivers.
This word means “water” generally. Mr. Edgar tells us that Z%i-faz means the  sitting
water” in reference to the comparatively level course of that strearr. I was unable to find
out the meaning of the names of other rivers or streams.

19. At the foot of the hills and low down into the ravines we found usually plenty of
water, but on the higher ranges mear the tops of the ridges the water-sapply was very small
even in the neighbourhood of large villages, as the Lushais do not mind going long distances
to fetch it, and, as they seldom bathe, they do not require very much. In endeavouring to
improve the water-supply in the neighbourhood of our camps by digging wells, &c., I was
much struck by finding near the villages two streams of water, one tolerably clear and bright,
with small pools formed here and there, the other nearly stagnant, moving slowly througl;
a mass of rank weeds and putrid soil ; in one place this slugglish stream was slightly stockaded
on the side furthest from the village. I think this arrangement may be part of their system
of sanitation, and account for the absence from their villages and their immediate neighbour-
hood of those unpleasantness which are so common in all the villages I have seen in the
Himalayas and elsewhere. If this is so, the Lushais have discovered the principle so strongly
insisted on by advocates of the sewage manure system at home—that sewage floated on to any
soil is speedily deprived of any unpleasant odour.

20. Captain Lewin’s descriptions of the Lushais on the Chittagong side differ in some
particulars from the results of our observations on this side; in most of these differences,
however, I find that the descriptions of Koolkies, their customs, &c., in Major McCulloch’s
book on Munipur, and in his quotations from Lieutenant Stewart, apply almost perfectly
to the Lushais whom we met. This is accounted for in Mr. Edgar’s report, in which he telis
us that Lalul, the first chief of whom we knew anything, is said to have come of the same
stock as that from which the Howlong and Syloo ¢hiefs are descended ; and that he and his
descendants have reduced to submission or driven out all the Kookies who occupied the
northern hills.  Most of the men we met till we arrived in Lalboora’s country were, therefore,
probably descendants of those Kookies who had been reduced to submission.

21, Perhaps a few extracts from Mr. Baker’s report on his route in 1869, a
copy of which he has kindly lent me, containing a description of the country through
which the column passed, and a few notes on the Lushais, may not be out of place here:

“The Lushais are divided into two large and distinct bodies, who are always more or
less at fend. These are the  Marshai’ (or Marsa) and the ‘Simshai’ (or Simsai); but both
are generally known as Lushais. The word ‘loo’ means head in the Kookie tongue; the
tribes may, therefore, call themselves the head clans as compared with the more feeble tribes,
or the term may apply to some peculiarity of head-dress among them. On this point I

cannot offer an opinion,
#In like manner ¢ mar’ means north, and ‘sim’ south.

“The country traversed by us from Ritabarie to the banks of the Gootur is altogether
hilly. We passed no morasses, and, excepting the forests lying between the Munoo river
and the Kamuntah range, and the banks of the Deo, the country was found to be high, dry,
and quite free from malaria at this season (i. ¢, February and March). Small streams were
met with at the base of all the higher hills, and oceasionally springs on the hill sides not far
from the tops of the ridges. Besides many others, we crossed the Munoo, Deo, Pakooa,
and Gootur, which may be from 20 to 30 yards wide, and at this season from one to three
feet deep, having firm sandy beds easily forded ; but in the rainy scason they must become
extremely deep and rapid streams. On the Kamuntah, the Jumpai, and Hachik we saw
the sites of what had been large and flourishing poongies. These are now overgrown mostly
with high grass, but there are still some fine trees left, among them a few lemon.

“ The climaie we found in February and March cooler than in the plains, The timber,
bamboo, aud cane are fine. In many places, notably the vally of the Langai, the scenery
is exceedingly pretty, and may even be called beautiful,

T should say that the country gencrally is particularly well suited for plantations of
the coffee and hill cotton,

““The prineipal ranges of hills run due north and south, but between these smaller ranges
are innumerable ; in fact, the entire country is a jumble of hills. The main features, therefore,
are mountain ranges of 1,000 to 2,000 feet in height, at intervals of 10 or 12 miles, trending
north and south ; of confused lines of hills and spurs running down to the bottom of these
intervening spaces ; and lastly of deep and narrow streams flowing along the lowest levels
from south to north, over sandy and rocky beds, and in very winding courses, often under
high and precipitous banks. Tlaving penetrated far south, we crossed the valleys high up,
near where the streams flowing northward take their vise, consequently we avoided the
morasses met with, where the valleys spread out into what are Lere called ‘haors,” 4. e.,
low grassy plains,”

22. 1 fancy, from this deseription, that, that part of the country does not differ
materially from the country through which we passed in the few marches from Tipai Mukh.
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FExtract from notes to accompany Capraiy BapeLry’s Report of the Survey Operations in
the Lushai Hills, by LisureNant B, P. LEicH, ». B, dssistant Superintendent Topogras
phical Survey Depurtment. ’

The topography obtained lay between the limits ﬁf‘]"w north latitude and F‘;?f’ 45 enst

longitude, comprising an area of upwards of 1,200
squave miles.

Liwits of worlk,

The country throughout was covered with dense jungle, and no signs of recent occu-
pation existed, till the Kholel villages were reached.  Sites
of villages are shown on the published map of Munipur
on the low ranges to the east of the Bardk river, Lut no traces of these were visible, This,
however, is easily accounted for.

Nature of country.

All were probably  Kookie’” habitations ; the term “ Lushai” being more strictly appli-
Sce genenlogical table, Captain Budgley's ¢able to a kindred clan that has sprung into a powerful
: report, existence within the last three generations, |
Blood feuds seem to”have existed from time immemorial. The ¢ Kookies” vepresenting
the weaker clan were gradually dviven further, and further north by the ¢ Lushais,” the more
powetful forming successive settlements as they went, and finally taking refuge in British
territory.

A few deserted {enements were met with at the head of the Tui Bum, probably belonging
to the people of Kholee or ¢ Lalhi,” and an occasional hut on the high range to the north-west
of Tipai Mukh near the Trigonometrical Station L.

Bamboo and cane jungles usually reached a height of about 2,600 feet, interspersed with
heavy timber and trees of a resinous nature.

Above this elevation the forest became more open, the under-growth disappeared, and
little difficulty was experienced in reaching the various points.

The India-rubber tree, endless v rieties of the mountain ash, the ilex, and a tree locally
termed “ Nageysar,” yielding an extremely hard red-grained wood, abouuded on all these ranges,

The valleys and bed of the Bérdk. contained houlders of metamorphic rock, changing

in places to conglomerate of a deep red colour, showing

Geological formation. : unmistakeable signs of the presence of iron. This was

more particularly the case on the river midway between

Nos. 2 and 3 stations. The hills were of sandstone of similar formation to the undergoing

strata of the Khasia Hills, and it is probable that granite also, as these, forms a component
part of the higher ranges.

The sandstone was of recent formation, and extreme friable limestone is said to exist in the
hills to the south of Munipur, but no traces were met with.

The most remarkable feature in this portion of the country was that appeared to be
viewed from the south a continuous range to the north of
Promiuent fentures. Tipai Mukh, running east and west hetween the Béarik
and Sonai rivers, the south face apparently presenting a
sheer wall of rock perfectly inaccessible and of uniform height.

On further examination, this range sub.divided itsclf into a series of spurs, rising one
hehind the other, and continued on either side of the water-shed to the Bardk and Sonai rivers.

Further to the south at the head of the Tui Bum river, and forming the extremity of the
« Parbaclang” range, another precipitous face of red sandstone occurs, from which mueh valu-
able information regarding the water-shed between the Barvdk (or rather Eerung) and Tipai
might have been obtained had time permitted.

A very marked feature further to the south is the northern peak of the range marked in the
map “ Momrang.”

This point, I am told by Mr. Balker, is visible from points along the route followed by his
colamn in 1869, and as it had heen accurately fixed, and is equally recognizable from the north
and south at eonsiderable distances, will form a valuable auxiliary to future surveys.

)

Auother promiunent point is the highest peak of the # Swmklang” range, a few miles east of

Chepui. ..

The position of * Far Peak” and “ Conical Peak,” two points fixed by Major Godwin-
Austen’s survey, have also been verified for future work south of Munipur.

To the west ¢ peak Z,” ©* Chutterchura” and ¢ Pursen 8ip” arc all well marked points and
easy of identification.

The outpost at Bonkong lies comparatively low, hut is easily recognized, the hill on whicl
it is placed presenting a precipitous face of white rock visible at a considerable distance.

200
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The only two vivers are the Tipai and Barfk rivers. The former has heen traced
nearly to its source hy the Munipuri contingent under General Nuthall, and, shortly afterits
juuction with the Birdk, assumes the character of a mountain torrent, though probably navi-
aable for snall hoats at certain seasons as far as Kholel. The latter is a stream of considerable
dimensions, upwards of 100 yards in width, and recciving a considerable portion of the drainage
of the Munipur hills. The rapids which occur at intervals of three to four miles along its
length above Mainadhar render navigation diffieult ; but these, by deepening channels when
the water falls, might easily be surmounted and rendered available for much larger hoats than
latterly reached Tipai Mukh. The ¢ Eerung,” its principal tributary, is described on a route
survey of Munipur, made in Captain Pemberton’s time, as a stream running “ knee deep,” and
G0 yards wide, at a poiut some 50 miles from the junction with the Tipai; and the Barik
itself takes its rise in the Naga hills south of ** Samuguting.”

Elephants exist in large. numbers all over these hills, and their tracks seem to answer
all the purposes of the *“ Lushai,” and are rarely improv-

Commuunication.
ed upon, .

They will invaviably be found to take the nearest and easiest roufe to the high ranges, and
may be looked for along the banks of all the small streams. Any attempt to penctrate the
thick jungle covering the banks of the large streams, and take a dirvect line, will usually be
found unsuceessful. -

A track leaving the main path (which may be followed without difficulty), and descending
the hill side almost certain to lead to water, and jungle fowl met with in any number towards
evening, are a pretty sure sign that water is not far distant. S

Want of water, especially on some of the high rangés, was a source of constant trou-
ble, and necessitated an early halt and additional load
upon the coolies in the shape of bamboo “ chungas” con-
taining a short supply in case of accidents.

Scarcity of water.

On ridges precipitous on one side, and with a gradual slope on the other, water may he
confidently expected somewhere near the summit, but where both sides are steep, nothing short

of a long descent is likely to be successful.

A salt spring or “lick” is occasionally found on some of the small hill streams; but

. from the numbers of wild animals whose prints are to he

Salt springs. seen leading from them in every direction, they are appa-

vently of rare occurrence, and the want of this domestic staple will probably be the medium
of all future trade with the Lushai hills,

The salt springs at * Purson Sip” were formerly largely resorted to by the Lushais, and
the scene of many an encounter between rival manufacturers, :

. A few remarks upon the climate of South Cachar
Climate. and the state of the atmosphere at particular scasons may
be of value.
During the rains, and up to the end of September, the greater part of the country is
under water; the low lying valleys and hills are extremely unhealthy, and even the elephants
take refuge on the high ranges. .

In October the drying-up process commences, but the jungles are still dangerous, and
little can be done by the surveyor till the beginning of November,

During the latter month, heavy fogs clearing of an hour or two before noon are very
prevalent ; but the country is sufficiently dry to commence work by the middle of the month,
and the jungles may be penetrated without risk, -

December and January are uniformly fine; the atmosphere clear, and the climate extreme-

ly. pleasant. During these two months all instrumental work should, if possible, be

completed.
Early in February rain may be expected, and- the atmosphere becomes hazy, and the
distant ranges obscured for days together.

Heavy rain sets in towards the end of Mn‘rc_]). The heat hecomes oﬂ'e.nsivc, and the
jungles, aboundiny as they do with every diseription of venomous fly, mosquitoes, and other
‘noxious insects, are hardly tenable.

A few clear days may, however, be oblained aflter licavy rain before the rivers rise, and the
country is otherwise impraeticable. .

The first two months of the expedition were comparatively healthy.  Officers and
men alike suffered from bowel complaints, but no casu-
alties occurred till February, when cholera carried of a
Khasia cooly and Goorkha khalasic. Duwring this month, the scpoys eomprising the guard
suffered considerably from fever and had to be constantly rclieved. The Khasias, however,
were uniformly healthy till their return to Mainadhar, when cholera again made its appearance
and more than decimaled them.

Heallh of party.
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Euxtract from the Proceedings of the Government of India in the Department of Agriculture,
Revene, and Commerce,—Nos. dated 13th September 1872,

2
562 to 670,

SURVEYS.
Rend—

A letter (with enclosures) from the Surveyor General of India, No. 160 F, dated 22nd June 1872,
submitting reports on the professional results obtained by the above-mentioned survey
parties.

ResorvtioN.—The Governor General in Council has read with much interest the report
of the Surveyor General of India, with its accompanying papers, on the geographical results
obtained by the two survey parties attached respectively to the right and left columus of the
expeditionary force despatched 1nto the Lushai hills in the cold weather of 1871-72,

2. Starting each from an assured base, these two parties have, in the space of one short
season, topographically delineated 6,500 square miles of new, difficult, and hostile country, and
contributed most materially to fill up the gap which had hitherto separated the survey of
Chittagong from that of Cachar.

3. The Southern party under Major J. Macdonald, pushing north from Chittagong,
succeeded in completing a triangulation of 2,300, and topographical mapping of 1,700 square
miles, connected with the eastern frontier series of the Great Trigonometrical Survey. The
tract thus explored lies between 22° 30" and 23° 45’ north latitude and 92° 30’ and 93° east
longitude, and its survey bas determined a considerable extent of the water-shed between the
Cachar and Chittagong, and Akyab water system. TForty well defined geographical points
have been established, and the heights of 87 of these obtained with mathematical accuracy.

4. Captain Badgley, in charge of the northern party, started from Cachar, making
connexion with a good base belonging to the secondary triangulation of the Great Trigono-
metrical Survey, and accomplished about 600 square miles of triangulation, with nearly 200
linear miles of route survey, and 4,800 square miles of topography. The region thus surveyed
extends to 93° 30" east longitude and nearly to 23° north latitude, and includes the whole
course of the Tui-Vi and its tributaries, which pour their waters into the Bérdk at Tipai Mukh.
The lahours of this party have also contributed to fix a portion of the water-shed between the
affluents of the Bérik aud those of the Koladan,

5. The reports of the various officers contain also much intersting information as to the
physical aspect of the country surveyed, and the manners and customs of the inhabitants, while
both these points are still further illustrated by the spirited sketches of Lieutenant Leach and
Woodthorpe attached to the northern party.

6. DMilitary considerations did not permit of a junction being made between the two
porties, nor was the party under Major Macdonald able to push far enough north to determine
the upper course of the Dhaleswari aud the Sonai, more westerly affluents of the Barik. Hence
there still remains a blank in longitude, between those portions of the two surveye which
overlap in latitude, as also a gap in latitude between the northern limit of the tract surveyed
by the Chittagong party and the southern boundary of surveyed Cachar.

7. But the thanks of the Government of India are due for the valuable work accom.
plished in the face of many

Major J. Macdonald, Offg. Depy. Surveyor Geuernl in charge, difficulties and h‘u‘dships and
< )

Capt. W. F. Badgley, Depy. Superintendent.

» H. B. Tonner, Depy. Superintendent. the Governor General in Coun-
Lieut. R. G. Woodthorpe, 1. E., Asst. Superintendent. cil desires cordially to acknow-
. E. D. Leach, R. B, Asst, Superiutendent. vl
Mr. C. Barret, Asst. Superintendent. IEdgc th? services OFIthe officers
»»  G. Cook, Asst. Superintendent, named in the margin, who,
,» J.0gle, Asst. Surveyor, nnder the able control of the
W.Robert ,, 'veyor General, have contri-
"3 Necay o Surveyor General, ha ont

‘ buted such valuable materials
towards the knowledge of what has hitherto been an unknown country.
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Inp1a Orrice, LonpoN,
Dated 28th November 1872.

.

Lo

To
HIS EXCELLENCY THE RIGHT HON’BLE THE GOVERNOR
’ GENERAL OF INDIA IN COUNCIL.

My Lorn,

I have received and considered in  Council your RExcellency’s despatch,
dated September 9th, No. 23 (Qeceraphicaly 1879 and the
Geographical. . Hurveys . .
accompanying reports on the survey operations in con-
nection with the Lushai Expeditionary Force on the Eastern Frontier in 1871-72,

2. The two parties atlached to the right and left columns of the Fxpeditionary Force,
under Major Macdonald and Captain Badgley, Lhave exceuted valuable surveys of a previously
unknown country in the face of considerable difficulties. Their work overlaps as regards lati-
tude, aud it is unfortunate that circumstances rendered it impossible to connect the two ends
of the surveys, and so fill up the longitudinal gap. Nevertheless much good work has been
done, and the fresh material will enable the Surveyor General to compile a map of the Eastern
Frontier, which will be very much more complete than any that have preceded it. I have
pleasure in expressing my concurrence in the opinion expressed by your government of the
value of the services performed by the surveying officers.

I have &e.,
(Signed) ARGYLL.
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APPENDIX B.

RETURN lo an order of the Financial Department of the Government of India* for the

® No. 3404, dated 27th October; with des-
patch No. 323, dnted 22ud August 1872, of
Sccretary ol State.

information of the Inpran FinanceE CoMMITTEE oF Tik
House or Conyons, us to the Surveys carried on under
the Government of India for the season 1870-71, the
work performed and the cost thereof, corresponding

with the actual expense shown in the budget estimates for that year. By CoronsL H. L.
Tuuruer, C. S. 1., F.'R. S. e, Surveyor General of India.

1. The imperial survey carried on under the Government of India is of three kinds.—

Trigorometrical, for the accurate fixing of all important places and showing the lati-
tudes, longitudes and heights above the mean sea level, of such a number of obligatory and
other points as to form a complete basis for the connection and starting of all other surveys,

Topographicul, on a Trigonometrical basis by breaking up the principal triangles
obtained with the larger instruments into secondary and tertiary triangles, by means of which
the topography is depicted by plane table sketching on a minor scale.

i Revenue or Fiscal, which is likewise a good topographical survey on a larger scale
with the depiction of the boundary of every village or parish, as well as of distriets and other
sub-divisions in the revenue-paying champaign provinces.

2. The following is a general outline of the several heads of account of the expenditure

£
Trigonometrical 70,000
Topographical 70,000
Revenue 100,000
Torar 240,000

incurred, and of the system prevailing, in a succinet and
brief form, on the supposition that mo previous ac-
quaintance with the Indian system prevails, and has
been prepared under the extreme haste with which the
information has been called for. The allotted budget
estimates for the entire department amount in round
numbers to £240,000 distributed as per margin.

3. The Great Trigonometrical survey is under special management, and the general opera-
tions are fully deseribed 1 the chart of triangulation published with the aunual adminis-
trative report of that branch of the department, showing precisely to what extent the Great
Triangulation has passed over the whole of India and what blanks remain to be filled up.

+ 6 Skeleton Principal Triangulation.
3 Topugraphical.
2 Astronomical.
1 Leveling.
1 Pendulum,

13 Total
1 Dated the 1st December 1871

4. The several field, or executive parties as per
margint were at work in the season referred to for
which the full details and the various particulars and
cost of the operations will be found in the abstract
report, dated the 19th December, now rendered by the
Superintendent of this branch, Colonel Walker, R. .,
and in his printed annual administration report for this
season 1870-71.1

5. The Topographical Surveys or representation of the Native States, or hilly British non-

No. 1. Originally raised  for Jhelum aud
Rawul Pimdi sarvey, and from which
all the topogravhers were ruised and
travslerred to other porties now employ-
ed in Gwalior or Scindhin’s territory,
from the Chuwbul to the Nerbudda,
east of weridian 760,

Istablished in 1855-56, theold Hydm-
bad party.  Inabeyance,

N 2,

No 3
from Gi m. (foowsur, &c., for the
Oriesa Tributary States in 1854-55.
Now emplogeld in the Madras Subsidi-
ary States or Agencies extending from
Ganjum parsllel with the Coromandel
Const, through the Vizagapatam Agen-
¢y, Jeypur and other petty States re-
cently transferred to the Central Pro-
vinees.

Emnnsted from No. 3 party to work
northworid 8o se to cope with the im-
menee urea required to be done in thig

No. 4.

The old Mndrs parly, brought up

regulation territory, on the minor scale of one inc¢h
per mile, progress at the rate of about 16,000 to 20,000
square miles per annum, by the agency of seven distinet
executive parties (one being in abeyance during the
season referred to for want of funds) as spueified in the
margin.

6. During this season 14,592 square miles of sur-
vey weve effected at an actual cost of Rs. 3,45.242. The
survey Is effected entirely on a trigonometrical basis, the
Great Triangles being broken up into minor triangles of
convenient small sides, suitable for sketching the features
of the connlry by plane table, which is sufficient for
weneral ‘military purposes, and for filling up the Atlas
of India, by reduction from the 1 inch to the } inch
scale, and is us large as a first delineation, of such rugged
and unprofitable ground, paying no revenue to Govern-
ment warrants.




( xesit)" 33

direction.  Lately employed in the 7. The mean average cost per square mile of this
Province H N M )
Chotu  Nagpur Proviuce or Commis-  dlegeription of survey, comes to about Rs 22. or £2. e

sionership now extended to the north- m . o
enst portion of the Central Provinces in The average for the season 1870-71 was Hs. 23-3.

Mandla, Belnspur, &e. . .. . .
No. 5. Raised in 136263 for the Rewnb or 8. The equipment, training constitution and pro-

Bnglhclly;undl. l_ilun;ielkund Native States, cedure of these topographical parties is especial and
both of which have been completed. totally differ t : . ;
Bhopah, noeth of Noebudi ang et of ‘_.yd e ent to that. of' other survey establishments
the usswmed limits of the Gwalior su- '€quired for revenue, or minute land measurements, on
_ vey, now iu progress. a large scale. One system and one scale of survey for
No. 6.K1R|\3sed R luﬁQiF4Ef0:' thlc‘ Gln.rO. all India is not applicable or practicable, and therefore
asinnd Naga ils, Bastern Fronlier, . M " M A
south of the Assam valley and uorth the mh'tclhmal.y is adapted to the particular wants and
of the districts of Mymensing, Sylhet, Necessities of so vast an empire, so as to deal with
and Cachar. champaign rich revenue-paying districts, as well
) g ell as
Expanded from No. 1 party in er oo cofit b oo b , e
186465, The Rajputana Native vates hilly, rugged, and unprofitable countries, in a way suit-
Agency west of the meridian of 76° and able to each.
between the parallels of 25° and 30° i
embracing Odeypur, Jodhpur, Jesul- 9. The nature of, and ihe reasons for, the expense
meer, Bikoneer, &e. incurred, on account of the topographical surveys, will

be understood from the following analysis of the actual outlay for a single seuson.

No.

-1

LXECUTIVE DEPARTMENT, OR FIELD ESTABLISHMENTS.

Salaries of 13 Deputy and Assistant Superintendents, including military pay Ra.
and allowances 1,02,076
Salaries of 42 Surveyors and Assistant Surveyors and of Native establishments
for survey parties 1,60.586
. Travelling allowances to officers ... 7420 .
" » to establishments .. R 31,074 33,494
Special Local allowances for exceptionally dear localities to officers 223 Zon
. 1gozf 9%

Local allowances to establishments .

CONTINGENCIES.
C 1o

Pwrchase of stores, tents, &c., .
Rent of offices for each party or division survey .. 3318

Feed and keep of elephants 4399 - 32,561
Postage charges G46
Miscellaneous, line cleaving, &c., &e. 22,966

Total Topographical Surveys, Rs.... 345242

10. There is an immense area remaining to be effected on the 1-inch scale by these
topographical parties of all the portions of the Native States not yet taken up, but urgently
required for military, geographical, and other purposes.  Kach existing party has at least from
10 to 15 years work before it, and possibly more. The annual printed report by the Surveyor
General for this season, dated 15th January 1872, enters fully into more minute details eonnected
with the work in question, its nature, precise locality, and cost, and may be referred to if
required.

11. The topographical operations divided into provinces and Native States, may be

Genernl summary of topographieal sur- summed up as follows : as to what has been already done ;
evs nccomplished. what remains to be done; with a rough approximate
estimate of the time required to finish present projects. But there is no fixity to the wants and
requirements of India as its resources become hetter
developed ; the estimate cannot, therefore, be entirely

See Moarkham®s Memoir on the Indian
sSurveys, 1871
depended upon.
12.  Orissa Tributary States, by No. 3 Party, under Colonel Saxton :—

BENGAL PROPER Completed. Remaining.

Or Lower Provinces under the jurisdiction N o e
of the Licuteant-Governor of Bengal. . 16,184 Sq. miles. Nil.

Chota Nagpur, by No, 4 Party, under Major Depree.
28,636 Sq. miles. Nil.

Khasia, Garo and Naga Hills, by No. 6 Party, under Major Godwin Austen :—
Completed. Remaining.
Sy miles. Sq. miles, Likely to occupy.
11,333 23,674 7 years.
13. None executed in these provinces under this Dranch of the Department  The
NORTH-WESTERN PROVINCES. I'lmmln.\'.n Sur‘ve.\_ﬂ', .extendm'g from Kﬂs]_llllll" and Ladak
to the Nipal Frontier, now in progress in Kumaon and
Gurhwal, is condneted by a party ol the Great Trigonometrical Survey, and is [ully deseribed
in the separate veport of that Lranch in conjunetion with the Geodesical operations.
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14. Hazara—The first survey of this district was a military reconnoisance only,
PUNJAB. but based on the Great Triangulation. It has since been

. reaurveyed topographically by Lieutenant-Colonel H. C.
Johnstone of the Revenue Branch, on special demand.  Area completed. 750 square miles,

15. This embraces the Districts of Jhelum and Rawul Pindi with portions of Hazara,
5 i Shabpur, and Bunnoo, and the salt ringe, admirabl

Koh y d : b. ’ . ! . ¢ ably

obistan, Sind, Sogur, Doos surveyed by Captain D. G. Robinson, R. E:o'n the 1-inch

scale, from 1851 to 1859.

Area completed. Cost
Sq. miles. Rs,
10,5565 2,14,589

16. These were the first portions of the Himalayas topographically surveyed by the
Protected Hill States, Simla, and surround- officers of the Great Trigonometrical Branch.,  The
ing country. seale was only 3-inch to the mile. Kashmir and Jamu,
the territory of the Maharaju Runbhir Sing, was also accomplished by the same Branch of the
Department, and will be accounted for in the Trigonometrical Report. The rest of the Punjab
Province, all champaign and revenue-paying distiicts, has been well surveyed by the Revenue
Branch of the Department on the 4-inch scale, in close connection with the Great Triangulation.

17. The Sathpura range of mountaivs, comprising portions of Hoshungabad, Baitool,

. S Chindwara, and Nursingpur Distriets, have been
CENTRAL PROVIXCES. topographically delineated by the Party No. 2, now in
abeyance, which effected the survey of the Berars and part of the Nizam’s (Hydrabad)
dominions.

Completed. Remaining.
Sq. miles.
7,020 Nil.
Mandla, Belaspur, Balaghat, .&c., by No. 4 Party, under Major Depree.
Completed. Remuining. Likely to occupy.
Sq. miles.
Nil, 17,723 9 years.
Sumbulpur, Ryepur, Bustar, &ec., by No. 3 Party under Colonel Saxton.
Completed. Remaining. Likely to occupy.
42,376 6,138 6 years.

Rajputana and Central India Political Agencies, by Nos. 1,5 and 7 Parties under Lieuten-
ant Charles Straban, Captain Riddell, and Captain
George Strahan, r. E.

Completed. Remaining. Likeiy to occupy.
68,697 1,40,106 20 years, with three Parties,

Buodelkund or Bundela States, as well as Baghelkund or Kewah, have been completed
and are included in the above area of 68,697. The area here remaining to be accomplished
cmbraces Bliopal and Malwa, as well as the rest of Rajputana and Scindhia’s territories, &e.

Native States much intermixed.

18.  No. 3 Party.~~This party, under Colonecl Saxton, has done a large area in the hilly

© mallias of the Ganjam and Vizagapatam Agencies. It
has still much to do in Jeypur and other States of the
above Agencies, as also in Bustar and other adjoining Native Stutes of the eastern portion of
the Central Provinces.

MADRAS.

Ganjam and Vizagapatam Agencies.

Completed. Remaining.
10,048 5,196

19. The topographical survey of this State was commenced by the Madras Survey
officers many years ago; and, after a considerable suspension in the operations caused by vari-
ous untoward circumsiances, the entire jurisdiction was completed after a period of about 50
years from the date of its fist commencement by the Party No, 2 under the late Mr.
Mulheran, Deputy Superintendent. The Assigned Districts (Berar) were also included in this
tield of survey. .

Nizam’s Domiaion, Hydrabad, Deccan.

Completed. Remaining.
8q. miles i
97,137 Nil.

20. The above is all that has heen done by the present system of topographical surveys
in the Madras Presideney, but the oflicers of the old Military Institution acted as the pioneers
of survey, early in the present century, in delineating the Southern Peninsula on the l-inch
scale, from which the existing sheets of the Indian Atlas have been published. A new re-
venue cadastral survey of the whole of the Muadras districts has been in progress for the last
15 years under separate superintendence in that presidency, but no new geographical results
have been furnished therefrom up to date. The imperative necessity of utilising some of the
revenue surveys for geographical purposes has been strongly insisted on.

32U
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21. A topographical survey on the small scale of 1-inch to the mile, which may be
) more {airly termed a close reconnoissance, has been made
BRITISH BURMAH. of the Pegu Division of British Burmah under the local
administration, and independent of this Department, on an independent basis prior to the
extension of the Great Triangulation in this direction. The area completed and mapped on the
ahove scale is 32,250 square miles, the general map of which in four sheets has been lithogaphed
in this office. It is probable that an entirely new survey, conducted on rigorous principles and
based on the Great Triangulation, partially carried in this direction, will be necessary for the
Pegu and Martaban Division, as well as of the whole of the Tenasserim Provinces, mever yet
surveyed.

22. The total areaof the Bombay Presidency, including Native States, is 1,91,948 square
miles; of this, the areas specified marginally have either

BOMBAY. Sq. miles been surveyed* or are under survey,t leaving about
Konken _so000¢ 72,552 remaining for survey, of which about 50,000
Sindh 53,782*  square miles are applicable for topographical delincation,
5::3;"“" 12?22; and the remainder will require more minute revenue

survey. The above figures are very approximate, as the
results of the Bombay revenue measurements are altogether unknown ; and how far any of the
work may be susceptible of incorporation with -the ordinary topographical maps for the
purposes of geography and the atlas of India, it is impossible to say.

Rewnaining to be completed, Likely to occupy.
50,000 25 years for a single party.

But with additional working power the time may be decreased in proportion.

23. For the last 30 or 40 years no geographical contributions whatever have been made
from ghe Bombay Presidency towards the filling up of the sheets of the atlas, which are
peculiarly lank throughout the Northern Division of the Presidency, but great exertions have

lately been made by this Department to alter this state

Gt. Trigonl. Branch. { gl';igm"' of things, and to obtain proper agency for regular
Topographical do. Kandeish. topo,ga.phwal surveys of the h]_:mk portions. There are
Revenue, Nnsik. now five regular parties belonging th the Imperial Surv'ey

Ahnedvuggur, Department employed in that Presidency as per margin.

24. Up to the past season a general area of both topographical and revenue surveys
combined, the areas as per margin, have been accom-

General combined topograpbical and revonue plished and ave still remaining to be dealt with in Bengal
survey results. and Bombay Presidencies, which, with existing agency

Cg;;p;%d Sq. miles 251,;12;;2;\1:,%_ and allowed financial means, may possibly occupy about
211,356 Rev. 20 years in the execution, but fresh wants for new
oyt surveys and on larger scales are springing up constantly,

Total Sq wmiles 462,699

and what sufficed 30 or 40 years ago does not come up
to the expectations or wants of the present day for
engineering and other purposes. Consequently the first survey of India, which is so urgently
needed for all purposes of administration, and which is so moderate in its meau average cost
per square mile, which may be taken at £2-11s. will, no doubt, when completed, have to give
place to some extent to a more minute and superior style of survey on improved scales and
executed at a higher cost. : .

25. By the joint efforts of the several branches of the Imperial Survey of India an area
of 35,000 to 40,000 square miles is annually effected, mapped, and for the most part published,
in a preliminary style within the same period. The progress and outturn of course depends
much on many local causes, over which the executives have but little control,

REVENUE OR FISCAL SURVEYS, 26. Since the reduction of the Department on
finaneial grounds in 1870, there are the marginally

11:‘,’,';}',',b\‘{,“e‘:&g'.‘,“‘lf,‘ﬂ“,’,‘;'ce, :ﬁ noted revenue survey parties at work in the several
Oudl 1 local jurisdictions under the immediate superintend-
. = ence of two Deputies, controlled generally by the

Upper Cirele, Total ... 6 Surveyor General, employed on a sort of tithe commu.

Central Provinces 3 tation survey, village by village, in the rich British

Loswer Provinces, Nengal 44 champaign districts, on the scale of 4 inches =1 mile.
The unit of the survey is the village, and from the

Lower Circle, Total ... 74 . se O
¢ i houndaries thus defined, every local jurisdiction of the
Total Partics 134 civil and criminal limits can be laid down by following
- the cluster of villages forming each circle of police or

revenue collection.

27, The positions of the current surveys and the precise field of employment for each
party is given in the margin. The budget allotrent

isdiction, Dietricts. 3 . .
Jorisdiets for these fiscal surveys is £100,000 per annum, and this
Derajat, maximum is approached as near as possible with work of

Punjab, B;lnluull)}:rl;non- such peculiar and diversified character, influenced as it is

by so many circumstances of localities afecting life and
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health, and where the period of maintaining the fall

. Moradabnd, working strength varies so greatly both from physical
N. W. Provioces {B"“ei"y- and local causes,

Oudb. Gonda. 28. The mean average cost of effecting this
Chindwarra, deseription of work is about Rs. 15 or £4 10s. per square
Central Provinces. {Ryepm‘. mile. The average area surveyed annually by a full
Chanda, and complete revenue party is from 1,000 to 1,200 square
: miles on the traverse system of land survey by theo-

{ Luckimpur. . . .
| Nowgong. } Assam. Qolite and chain periphery measurements of boundaries
Lower Proviuces, 4 Secbsagur. of villages and estates, all perfectly identitied and sus-

Bengal | Hazaribag.

Hoogl ceptible of incorporation with the Great Triangulation,
LHoogly. forming a complete topographical delineation of the
country, useful alike for fiscal and for geographical purposes.

29. The village system or definition of revenue boundaries and ascertainment of areas
forms again the basis for the more minute record of the measurement of ““fields” on a scale
four times larger, or an approach to the cadastral system, for the record of every holding, which
has heretofore been conducted, according to the primitive native system, of measunnrr "land in
conformity with the koowledge and experience of the native landowners and cultivators of the
soil, with and on which operation, checked and confined by the professional or English sutvey,
the settlements with the people have heretofore been conducted. This rough and antiquated
process by native agency, and according to native ideas aud system only, it is now in contem-
plation to exchange for the more reliable and correct method of a regular cadastral survey
on an adequate scale like that of the Ordnauce survey of Great Britain on the 25 inch =
1 mile scale, which, it is believed, will be found more worthy and reliable as a basis for
the revenue assessment and Government demand of ap empire depending so entirely '1lmost
on its land revenue.

30. There is still much remaining to be accomplished by this desecription of survey, viz.,
the greater portion of the North-Western Provinces, a proper resurvey of which has only
recently been commenced, to supply the loss caused by the mutiny, and in order to meet the
requirements of a new settlement. The Dehli Division west of Jumna River, transferred to
the Punjab, together with the Derajat west of the Indus up to British Frontier, now ripe for
revenue or fiscal investigation. Also a few remaining districts in the Central Provinces,
as well as some in Assam of the Lower Provinces. The above will occupy existing establish-
ments many years. The total cxpenditure for this Branch of the Department for the season
under report amounts to Rs. 8,389,433, including the Revenue Administrative Office.

31. With the above general explanation of the nature of, and the reasons for, the expen-
diture on account of the revenue or fiscal surveys of this side of India, as conducted under the
Imperial Government, further details as to progress and cost with the budget actual expendi-
ture will be found in the annezed report of the Superintendents of that Branch of the Depart-
ments, dated 21st December 1872, Appendix A.

32. The Administrative Branch of the Department consists of the following establishments
at Head-Quarters, Calcutta, under the immediate direc-
tion of the Surveyor General, aided by three Assistants
Surveyor General.

Admipistrative Offices,
Surveyor General’s Department.

ADMINISTRATIVE DEPARTMENT.

Rs.
1. Administrative Officers, including correspondence office 82,500
2. DRAWING BRANCH.

Rs.
Compiling and drawing of maps, plans, charts, &c. .. 53,922
Travelling of Field Office while on tour .. e 4,969

CONTINGENCIES.

Rent of offices, postage charges, service telegrams, presxdency house.rent of
graded assistants, miscellaneous, &c. . .. 20112

Total Surveyor General’s Office, Rs. 1,61,403

3. ENGRAVING BRANCH.

EsTABLISEMENT.
European cngravers and plate printer, Native engmvcrs and apprentlces,
writer, Native printers, pressmen, servants, &c. . 29,406
CONTINGENCIES,
Presidency house-rent for Enropean establishment, repniring tools, machlnery.
&c., purchase of chemicals, office furniture, &ec., and miscellancous .. 4879
Total Engraving Braoch, Ra. 34,284

172
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4. PUBLIO OBSERVATORY.

ESTABLISHMENT,

Superintendent, computcrs.,' observers and servants R 6,02
CONTINGENCIES.

Miscellaneous e o ™ 255

Total Public Observatory, Rs. 6,284
5. LITHOGRAPHIC BRANCH.

ESTADLISHMENT.

Supenntendent and chief draftsman, chromo-printer, draftemen, writers, ’

Native printers, pressmen, servants, &c. e e 20,774

CONTINGENCIES.

Purchase of type-printing materials, presses, &c., rent of office, purchase of oils,
chemicals, ink, &c., repair of furaiture, packmg chargea aend miscella-

neous w5727
Total Lithographic Branch, Rs. e e . 33,501
6. PHOTOGRAPHIC BRANCH.
ESTABLISHMENT. .
Photographers, zincographers, printers, pressmen, servants, &e. w 18,096
. CONTINGENCIES.
Cost of photographic chemicals, rent of office, purc].m.se and repmr of racks,
shelves, presses, &c., and miscellaneous 10,734
Total Photographic Branch, Rs. o v 28,830
7. MATHEMATICAL INSTRUMENT MANUFACTORY.
Salary of Officiating Superintendent and office establishment w5216
‘ MANUFACTORY ESTABLISAMENT,
Instrument-maker and assistant, mechanics and laborers e 21,584
SToRE ESTABLISHMENT.
Store-keeper, clerks and others e 2,280

CONTINGENCIES,
Purchase of tools, stores and materials for work-shops, purchase of new and

second-hand instruments, rent of office and miscellaneous . 22434
Total Mathematical ITnstrument Manufactory, Rs. 51,514
Total administrative offices e o 3,15816
Total Executive Ficld Estabhshments e 345242

Grand Total Topographical Surveys, and Surveyor General’s Department, Rs. .. 6,61,0_5§

—_—

33. The specific purposes for which these several establishments are required are as

follows—No. I "is for the conduct of the general business, correspondence and ®accounts,

. entailed by the control and supervision of the depart-

Clerical Offce. ment,—the custody and maintenance of the relords,—

the issue of published maps, and various miscellaneous duties. 1t is the geographical depét for
the whole of India.

34. No. 2 is for the geographical business connected with the examination, compilation,
drawing, and reduction of maps on all scales, as rendered
by the executives, and geographical materials derived
thereon, preparatory to publication,—for the vevision of the proofs from the several printing
presses—and  the construction of the sheets of the Atlas of India, in manuseript, to be put
into the engravers bands, as well as the coloring of all printed maps and meeting the wants
of the several local Governments. This braneh is undeér the immediate supermtendence of
J. 0. N. James, Esq., Assistant Sarveyor General, a Departmental Officer of great experieuce.

Geographical Drawing and Compiling Brauch.

In 1870-71 the work compleled was as follows :—

General maps and extensive compilations on various scales 14
Quarter sheets of the Indian Atlas, 4 miles = 1 inch ... 32
Sheet maps of old topographical surveys, 1 inch scale, redrawn for photoznucowraphy 29
Miscellaneous maps, charts, and extracts ... 20
Maps colored, correcied, &e. ... . 23,321

85. No. 3 is for the copper plate engraving of the final results of the survey on the
sheets of the Indian Atlas, as well as other provincial

Copper plato Engraving. and miscellaneous mmaps on various scales, as ouly very
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lately etablished in India and transferred from the geographer to the Secretary of State at the
India Office. The European staff sent out from England is now training the Native ageucy
largely. Grent advantages have already resulted from the conduct of this most important part
of the work, so intimately connected with the survey

by a small number of Europeans and a considerable ad-
dition of native apprentices, who prove apt scholars,
and will in time form a valuable class, capable of executing
first class engraving.

Do. Apprentices

Europesn  Hill Etchers .. 2 of India, under proper professional supervision and
Do. 0““;“:_: writing, ond orna- 4 instruction at the head-quarters of the Department
Native I Btehors “* 5 inlIndia. This work in India commenced with a staff
Do.  Writing and outline 2 as per margin, and has been very recently increased

4

12

Total

36. No. 4 is for the purpose of showing mean time to the Shipping of Caleutta, by
observation of the sun’s transit at noon, and dropping
of the mean time Ball for rating chronometers, as well as
for taking meteorclogical observations hourly, day and night, the results of which are pub-
lished monthly in abstruct form and weekly in the Government Gazette.

Obgervatory,

87. No. b is for copying and printing maps for each branch of the Department by the
lithographic process, and issue for all subjects requiring
revision and recopying, and which are not adapted for
reproduction by the photographic process. It is also necessary for the speedy publication of
the maps on both the 1 inch and } “inch scales, urgently demanded by all local officers, as
preliminary productions hefore the engraving of the latter can be executed. All general
and useful maps of Provinces or Districts are treated in this manner. An average of 100,000
. copies of maps of varlous sorts are struck off annually
Appendix B. by this process. The details of work produced in this
branch of my office are given in a report by Captain W. G. Murray, Assistant Surveyor
General in immediate charge.

83. No. 6 is of modern adoption and enables us now to produce all the results of the
cwrrent surveys, prepared expressly for this ohject
rapidly and effectively, which before were never printed
or published in any form prior to the engraving on the small scale. By a combination of
system in the preparation of the manuseript maps, they are now susceptible of immediate pho-
tographic reproduction and transfers to zinc without any hand-copying at all, and the public
service is immensely benefited thereby. The perfection to which this art is now brought, and
the great facility with which the transfers are effected, owing matevially to the beauty of the
original drawings, but also in a measure to superior manipulation of the process, has proved
of immense value to the Department and to all administrative officers interested in getting
the results of good surveys for all local purposes. About 100,000 copies of maps are mow
turned out by this process alone annually.

39. The general results achieved in this branch of

Lithographic Press.

Photographic Department.

Q&Pﬁ'l:‘loié“(;}nin Waterhouses excellent work ™ office, with the details of expenditure,- are well des-
on the * Cartographic applications of photo- cribed in the §eparate report ﬂPPended by CaPtalﬂ
graphy,” publisied in 1870, Waterhouse, Assistant Surveyor General.

40, *No. 7, under the immediate superintendence of the Deputy Surveyor General,
this establishment is a valuable adjunct to the Survey
DM.“U’"’"H“] Tnstrument Workshops aud - Tyepartment for the repair of all the instruments in use,
epot. N "
as well as for the manufacture of many of the simpler
instruments and implements required for survey purposes, and which can be made better in
this country. It also forms a depdt for the safc custody of all the instruments sent out from
England on indent, from which all the supplles are drawn by executives under due control by
Heads of Departments. It is likewise largely made use of by the Public Works Department
and other branches of the Public Service, both Military and Civil. The details of work per-
formed and cost of the same are fully accounted for in
the scparate report by the Officiating Superintendent of
that Department annexed.

41. The administrative printed annual reports fully show in what manner and to what
extent the results of all the surveys are put to proper
account and treated by the scveral processes of photo-
zincography for the immediate reproduction and issue of toe standard sheets of both topo-
graphical for Native States and revenue surveys for British Districts and Provinces. Also
by lithography for those older materials, all colored and not adapted for photography, but
which form admirable avant eouriers, as preliminary productions, to satisfy the reasonable and
pressing demands of local administrative officers, and again by engraving for the final reduced
maps for incorporation in the great atlas of India.

42. The great object is to supply every local officcr and administration with some sort
of printed results of the surveys, and no time is lost in the Surveyor General’s Department in
producing the maps as called for; either as preliminary or temporary issues by either of the

AT

Appendix D,

Covtography.
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two former processes, according to the capability of the establishments, as well as in taking
the final step of engraving for all the really disposable surveys which are ready in every way
for that treatment.  As shown above, 200,000 impressions of maps are turned out annually,
independent of the atlas sheets, the preparation and issue of wlhich have up to the present
time been lamentably slow from various conflicting causes unconnected with the admivistra-
tion of the Survey Depuartment in this country.

43. 'The above extensive issues showing an immense increase over former years, before
the introduction of the photozincographic or carbon transfer process, may be said to be
remarkable.

44, Tvery cffort has been made for some years past to deal with the enormous outturn of all

Tho London Agents are Messrs. W. H. the surveys on this side of India, and great suecess with

Allen & Co., Waterloo Place. small means has been achieved. All the published maps

Mr. Stanford, Charing Cross. are now regularly sent to the India Office for inspection at

the new Geographical Department there, and for sale throngi London agents. There is no part of

the executive field of our operations which is not published in some form or other for distribu-
tion to officials and sale to the public.

45. Thegeneral results of the utilisatiqn of the survey matgria]s, a_nd their final embodi-
State of this Atlas of India on the sealeof MRS into the Atlas of India, are given with much detail
Liuch=1 mile, in ‘my two printed special reports, cited marginally,
N B dated 156 Jane 1671 showing the precise sheets already published, both full
o. 188F, dated 13th June 1671, and only partially complete; those in course of engrav-
No. 80F, dated 23th October 1671. ing Loth in England and in India; those for which
surveys were partially available, and the entire blanks, as well as regarding the nature and
extent of the materials available towards the preparation of a complete Map of all India, and
the filling up of the remaining sheets of the atlas now blank,

46, Of the total number of sheets composing the Atlas, according to the published index
Complete full sheets ... 40 map, the numbers of those already engraved in hand
Do. quarter sheets .. w13 or remaining are abstracted marginally, Much has been
Incomplete sheets (published) « 48 dope of late years, but very much still remains to be
Entirely blank unpublished sheets ... 28 done, and of that alveady published much is now obsolete
Extra sheets belonging to Martaban and will be supcrceded by better surveys, and require
aud Teuasseriiw, all Ulaok yet ... .. 11 fiegh editions of the sheets to be engraved,

47. The last printed catalogue of maps published and available at the Surveyor Gencral’s
Office, gives the best idea of what is done with the survey materials. The Government
Gazettes likewise notify the outturn of our several printing establishments monthly. Agents
are appointed in several large stations for the dissemination and_szle of all available maps, to
which very moderate prices are affised, and the object is to afford every possible facility to the
public to obtain any and all of our publications.

48, In like manner a catalogue has been published of the maps available at the Geogra-
phical Department at the India Office, which affords further facilities to persons in England
desirous of procuring any of the maps of the Indian Surveys.

SurvEYor GENERAL’s OFFICE, H. L. THUILLIER, Colonel,
Calcutia, the 27tk December 1872, } Surveyor General of India.
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APPENDIX C.

COMPILING, DRAWING AND GEOGRAPHICAL EXAMINING BRANCH, SURVEYOR
GENERAL'S OFFICE.

STATEMENT showing the nature of the work performed and the progress made from
st January to 31st December 1872,

Mars, &c.,

ScALE.

ProcuESs aND REMARKS.

Inp1a.—Standard Muap in 6 sheets.
Sheet 3, Central India, Rajputana,
Sindh, &c.,

Sheet 4, Nepal, Bhutan, Bengal and
part of the Central Provinces, &c.,
Ixpia.—~Reduced from the above Standard

Map, in 4 Sheet.

Inpra.—For a General Map of the world;
Estern Punjab Section ; Latitude 30°
to 35° Longitude 74° to 98°,

Ixp1a.—No. 2, (Hand Maps) 3rd edilton

Benaeat.—Jurisdiction of the Lieutennnt- Go-
vernor, Standard Map in outline in
four Sections.

BexoAL, BEBAR AND ORissa.—2nd edition ...

Cuora Naervn DivisioN.—S. W. Frontier
of Bengal ; Oflice copy General com-
pilation.

NoORTH-WEST PROVINCES AND OUDH.—Out
line Map

Preliminary Compilation Map of the Garo
Hills.

HusHANGABAD DisthicT.—2nd edition

SHEETS OF THE ATLAS OF INDIA.

Sheets 2, Quarters 8. E,, 8. W, N. E. e

Sheet 9, Quarters N. W, 8. E,, 8. W.

Shecets 50, Full plate (old) Proof reccived from
England for additions to complete blank

portions.

Sheet 52, Quarters S. E. -
Sheet 53, Quarters S. E.

Sheet 54, Pull plate (0ld) Proof mcci\'od. from
Eugland for additions and completion of
blank portions.

Sheet 72, Quarters N. E, N. W,, 8. E.

Miles. Inch.

Ditto

64=1

10=1

128=1
16=1

4=1

Ditto

Ditto

Ditto
Dilto

Dilto

Ditto

Portions of Sindh, Rajputana States and Districts
in the Central Provinces added. Laid asido for
compilation of Atlas Sheets.

Portions of Jeypur and Bustar added. Awaiting
further materials from surveys in progress.

Inked in outline, rivers and ronds ; names of chief
Towns, Civil and Military. Stations written out
lines engraving.

Portions of districts Amballa, Loodianah, Hushi.
arpur and of the protected hill states compiled
and partly inked. Laid aside for the compilation
of Atlas Sheets.

Hills being drawn for engraving in progress.

.Completed in outline ; names written, Assam added

from the best available sources ; Map Photozinco-
graphed.

Various additions ond corrections.

Survey results 1879.70.71, added ; Hill shading
in progress.

Various additions and corrections. Map published
for administration reports.

Compiled in outline as faras Survey results were
available ; awaiting further Survey.

Revisions and addition of the hilla portion [rom
Topographical Survey to complete the district
according to its present limits ; finished.

Province of Sindh ; Quarter S. W., compiled and
Hills drawn ; N. B., ouly hills drawn ; 8. E,, hills
in progress.

Province of Sindh ; Quarter N. W., completed ; S. &
completed Hills drawn ; §. W. only hills drawn.

Jeypur, Alwar and Kerowli States in the Rajpu-
tana Agency; added from recent Topographical
Surveys, nearly half the sheet was blank complet-
ed and returned to Bogland.

Part of Gwalior state, compilation in progress.

Parts of Hooshangabad, Baitool and Chindwara in
the Central Provinces. Completed as far ns
Survey results were available sheet engraving.

Fully two-thirds of this lnrgo sheet is quite blank ;
Districts Nimar, Baitool, &c., under compilation
in progress,

Central Provinces, Portiona of districts Chindwara,
Seoni and Bhandara under compilation.
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STATEMENT showing the nature of the work performed and the progress made from
ls¢ January to 31t December 1872,—continued.

Mars, &e.

ScaLe.

ProaRESS AND REMADES.

Sheet 73, Full plate (old)

Sheet 89, Full plate (old) Proof received from
Eugland for completion of blank portions.

Sheet 104, Full plate (old) Proof received from
England for completion of blanks.

Sheet 105, Quarters N. W. and S. E. Proofs
{jcet]‘(led from England for completion of
aAnKs.

Sheet 124, Quarter N. W, o

Miles. Inch.
4=1

Ditto

Ditto

Ditto

Ditto

Heavy ndditions necesem{ to complete the blanks.
The greater portion of the Chanda district com-
pllcd Eugraving of outlines in progress.

Rewah, Southern portion, and eome Bundela
States added. Heavy additions completed and
proof returned.

Parts of districts Hazaribagh and Lohardugga.
Compilation of district Hozaribagh in progress.

Gurjat States in the Chota Nagpur Division. Com-
pleted and hills drawn ; proofs returned to En-
gland

Assam, Part of district Kamroop and East Dooars
completed. Sheet engraving.

N. B—Except where it is epecified in the column of remarks, the hill shading remalns to be done on all the above drawings of

ATLAB SOBETS.

Standard sheets of the Topographical Survey re-drawn for Photozincography.

Miles. Incl.

Chota Nagpur Division sheets 24, 25, 26, 33, 1=1 Pmﬂccted and re-drawn from the original field
34 eod 43. eets,

Sheets 12, 13, 14, 21, 22 and 23... Ditto In progress in various stages.

Ganjown and Orissa (old series) sheets2 3,4, 5, Ditto Projected and re-drawn from the original feld
6,10,16, 17,18 ... sheets.

Sheets 7, 8, 9, 11, 19, 35, 36, 37, 59, 60, 84, 86 Ditto In progress in various stages.

Central Provinces and Vizagapatam Agency Ditto Additions to com tplete the sheets for publication
(new serics) sheets 1 and 4. in a complete form

North-East Division, Central Provinces sheets Ditto Re-drawn from Chota Nagpur Division Survey
3 sheet 62.

Sheet 6 ... T Ditto Additions to complete the sheets.

Rewah Survey sheets 3, 11, 13 and 15 Ditto Projected and re-drawn frow the original field

sheets.

Sheet 10 o Dilto In progress.

Khasia and Garo Hills’ sheets Nos. 16 and 17 . Ditto A larger portion re-drawn, hill drawn in progress.
(in one).

Miscellancons Maps, Charts, Tracing, and Extracts.
Miles. Inch.

Map of Bengal - - 64 = 1 | For the Bengal Census Report.

Trans-Indus Froutier, 2 sheets 2 = 1 | Copied for the Superintendent, Geological Survey.

Survey of the British boundory on the Nor-
thern Frontier 0[' Zillah Purneab, Norﬂl
Behar . Ditlo Extract for J. G, Charles Esq.

Skeleton Map of the frontier between Hol- Ditto Fair copy for the Foreign Department.
kar's State and Khandesh

Tracings of the Salween River in Burmah | 15 large For Mr. Coryton, Revorder of Moulnein; most
and of routes between Burmah and Clum sheets, of these were rough Burmese maps, .

Plan of the cantonment of Sokandrabad 1 = 4 | For the Garrison Instructor.
including the Residency

Extracts from the sbeots of No. 3, Ganjom 1 = 1 | Tracings of the boundary between the Ganjam

and Orissa Survey, seasous 1852.63 and
1868 to 62.

Agency and Central Provinces for the Superin.
tendent of Revenue Survey, Madras.
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STATEMENT showing the nature of the work performed and the progress made from
1st January to 3lst December 1872,—continued.

Mars, &c.

ScaLEs.

PROGRESS AND REMARKS.

Esxtracls from unpublished Charts of the
Great Trigonometrical end Topogmphlcal
Surveys .

Simoms’ plan of Calcutta

(‘orrections and additions to Topogmphlcnl
Sur vey sheets .

Corrections and additions to engraved, litho-
graphed, and photozincographed maps

thhoumphed and photozmconmphed mups
- and plans colored

Atlas shects and engraved maps colored

- Proofs examined of maps, charts and plans

Miles, Inch.

4=1

1
2

1
1

Various,

Ditto.

Ditto.

Ditto.

Eleven extracts with numericnl data added for
vavious departments.

Various additions and corrections to complete the
plan up to date 1872.

Fifty-two sheets examined and corrected.

Railways, boundaries, territorial names, &e., in-
serted on 1,905 sheet maps.

Thirty thousand, one hundred and sisteen sheets
colored.

Four thousand, two hundred and thirty-six sheets
colored.

Four hundred and sixty-six sheets.

SurveEvor GENERAL’s OFFICE, }

Culcutta, the lst Janwary 1873,

J. O. N. JAMES,
Asst. Surveyor General,
In charge Drawing and Compiling Branch,
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dbstract Cask Accounts from st January to 313t December 1872

Cs.
Ttems. Amouat. Total Amount.. Items. Amouat. Total Amount.
Rs. A. P. Rs. A. P. Rs. A. P. Rs. A P.
To Cash Account. ’ By Transfer Account. : :
Balance in Bank of Bengal asd];_ver printed Report for 1870-71 2623 0 2 Amount paid to Government by Cheque No. 365, dated 19th Febru-
»  in hand itto . ditte 269 10 6 ary 18%2, as per Comptroller General's receipt No. 6598, dated
»  on account of sale of maps since realized  ditto 7,625 12 9 23rd February 1872 - 6000 0 0| 6000 0 O
- 10,518 7 5 | Ditto ditto No. 366, dated 11th May 1872, as per Bank of Bagal
receipt sent to the Comptroller General under cover of this ce
To Map Sale Account. No. 869, dated 15th May 1872 800 0 O
Amount received from Sundries ... 584 14 3 Amount paid to Bank of Bengal, No. 949, dated 10th June 1872 ... 17310 9
Sales by Curator of Government Books N. W. P. 212 0 0 Ditto ditto No. 1023, dated 2nd July 1872 90 4 0
» by Punjab Printing Company 159 3 2 Difte  ditto  ,, 1093, ,, 26th "~ , .. 3036 9 0
956 1 5 | Ditto ditto ,, 1096, , 2%h , , . 212°0 0
- Ditto ditto » 1196, ,  24th Angust 1872 50 0 0
Ditto ditto » 1418, 8th November ,, 5012 0 —~
Ditto ditto » 1578, ,,  2lst November ,, 728 0 8
Ditto  ditto  ,, 1743, ,.  17th December ,, 162 0 2 ol
Ditto  ditto » 1779, ,  19th December ,, 2015 0 =3
. 5324 3 7
n32s 3 7
By Sundries.
Amount paid on account of Stores Commission, &¢., to the map sale !
Agents . 150 5 3 150 5 3
|
i
TotaL AT R 11,474 8 10 TOTAL | ] ceeveees v 11,474 8 10

H. L, THUILLIER,

Surveyor General.
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APPENDIX D.

Statement of work completed and. in progress in the Engraving and Copper-plate Printing Rranch
Surveyor General's Office, during the year ending 31st December 1872,

PLATES OF THE INDIAN ATLAs.

10 N.W; 11 N-W; 11 N-E; 32 S.E; 32 N-I.  Completed and published.
9SE; 115 W; 33 N-E; 86 8W; Completed, will be published shortly.

34 N-E; 68 Full plate (old) 124 N-W; 125 N-&.  Engraving completed. Some corrections and
additions necded. The additions to plate 68
(Oudh) cover nearly one-thivd of the plate,

E.—Outline finished ; writing well advanced.
. E. Ditto ditto ditto.
W.—Outline and writing completed ; hill etching commenced.

v A

m oz

N. E.—Outline completed ; writing commenced.

N. W.—PlaLtc partly engraved in England. Outlines of additions completed ; writing in pro-
gr 88,

9 S. W.— Outline and writing completed.

33 8. E.—Outline completed ; wriling in progress.

34 8 E.— Ditto; writing commenced. ,

51 S. W. - Outline and writing completed.

58 Full plate (old) —Railways added.

61 Ditto ditto

72 8, E—Outline commenced.

73.—Full plate (old) portion of old work cleaned off. Outline of addition: 1 . writi
commenced. The work on this plate is heavy. ons completed ; writing

78.—Full plate (old), repairing the work throughout ; writing completed ; hills half retouched, plate
put down for other work. > Pl

87 N. E.—Outline completed ; writing ncarly finished.

88, —Full plate (old) outline done ; writing in progress ; additions very heavy,

93 N. E. — Ditto writing commenced.

120 and 121.—Full plates (old), Railway and small corrections and additions completed.

124 8. E; 124 S.W; 124 N. E.—Plates put down for other work.

125 N. W.—Outline and writing completed ; hills in progress; plate put down for other work.
131 N. W.—Outline completed ; plate pnt down for other work.

131 N. W,—Outline completed,—Plate put down for other work.

W W D W W

MiSCELLANEOUS Maps, &c.

Map of the Punjab in outline, 32 miles = 1 inch completed and published.
Maps of Oudh, 16 miles 1 inch outline completed.
Simom's plan of the city of Calcutta numerous corrections, addilions to 4 large plates in progress.
Additions and corrections to maps of India, No, 2.
Ditto to Index Chart, Great Trigonometrical Survey.
Small Index to 10 mile map of India.
Headings for Topograpical Survey sheets.
Altering plates of office imprimature.
Scale 16 inches = 1 mile (in chains) for the Mathematical instrument Department,.
Ruling tints for the Lithographic Branch.
Specimen slips of writing for apprentices and Native Draughtsmen,

COPPER PLATE PRINTING.

P'roofs of various kind e " 521
Tranafers for stone e e 357
Linpressions of varions kinds - v 12,080
- —

Total impressions e 12,053

SURVEYOR GENRRAL'S OFFICE,
Carcrrmy (Sd.) C. W. COARD,
The Vot Jananry 1873, Supdt., Engraning Branch.
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APPENDIX E.

dbstract of the Drawings execuled in the Surveyor General’s Office, Lithographic Branch, from
Yot Junuary to 318t December 1872.

. of
New Maps, &c., the L.thogmp]nc Drawings of wlnch were Size. sbﬁ;e‘:,.
Scale, &e. comp\ewd during the present year,
GENERAL Mars.
8 Miles = 1 Inch .. [ Bastern Bengal Sheets, Nos. 7,8, 9, and 10 ... ... | Iinperial 4
w =X e | Afghanistan Map Sheets, Nos. 1 and 2, Chalk hl"s, o stoue . 9
16 ’ rllznd Persizin nnmes on transfer paper Special ... 2
2 =1 ver | Enstern Bnngzu] Bur mnh, parts of China and Siam, a portion .
3 ” " added in 4th Section.. e o ... | Imperinl 1
District Mavs.
2 Miles = 1 Inch o [ District Shahabad .o | Atlas . 4
8., =1, . | Burdwan Division Skeleton Map (re-trawn) ... ... | Double Elephont ... 1
s , =1, Bhngulpur ditto ditto  (ditto) Do. 1
4, =1, ... | Sindh Compilation Map Sheets, Nos. 1, 2, 4, Chalk lnlls, on .
stone ... . .. Linperial 3
REVENDE SunvEy Maps.
1 Mile = 1 Inch «+ [ Sindh Revenue Survey Shects, Nos. 43, 45, 46, 47, 48, 57, 58,
89, 60, 61, 70, 77, 80, 81, 84, 88, 89 and 91 Double Elepbant, &e. 18
1, =1, » | Ouidh Sheets, Nos. 25 and 26 o 2
1, =1, «+ | District Lohardugga Sheets, Nos. 7, 8, a0d 9 ... ... | Double Royal 3
I o, =1, +« | District Bijnour Sheets, Nos, 6 and 6 Do. 2
1, =1, w| Do. Kooch Behar Sheets, Nos. 1, 2, 3 and 4 Do. 4
r ., =1, w.| Do. Chonda Sheets, Nos. 2, 3a, 3¢, 7n, 15 and 17 Do. 8
Prang o CaNTONMENTS AND CIVIL STATIONS.
1,000 Feet = 1Tach ... | Town and Suburbs of Rangoon .., o | Atlas . 4
Town and City of Delhie ..’| Do, o 12
TuaNNARn Mars,
4 Mile = 1 Inch «+- { Thannah Nakassie 'arnh, Sub-division Klssem"gnr, District
Nuddeah.. . . -t Double Royal 6
i, =1, +++ | Thannah Kaligunj, Sub. rllvmon Klsscnuggur, District Nud-
deah ... Do, 6
1. -1, »++ [ Thannah Kutwallee Kissenaggur, Sub-division Kissenaggur,
District Nuddeah ... Do. 6
BARrrack Pravs.
New and old Royal Arhllery lines and old Eulrcnchmunt
Fevorepur Various sizes - 24
Fevozepur Arsenal Do. 8
NeT\\ hne]n hfnr 1st and 2nd British Infantry Regiment at
rimulgherry . . Do, . 32
New lines for Furopean Artillery at Trimulgherry Do. 12
‘Prnp?so_d position of the Kuropean barracks and subsidinry
buildings at Bolarum D
v 0. 28
New and old European Infnntry and Royal Artill .
s vucks ab Neunu(h, Sheets Nos, 1, 2, ‘;nd ;l; eﬁryﬁt‘\m‘ﬁ
¢ oand 7 e .1 Douyble Royal 22
i
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Abstract of the Drawings executed in the Surveyor General’s Office, &c.,—conti.nned.

New Maps, &c., the Lithographic Deaw'mgi of which were . No. of
Scale, &e. completed during the present year, Size. Sheets,
BarBacK PLANS,—continued.
Nusseerabad European Infnutry and Royal Artlllery lines
and Garrison cells ... Various sizes 17
European Cavalry barracks and out-houses at Secundrabad ... Do. 10
Agra Artillery and Infantry lises and Garrison in Fort Sheets,
Nos. 1, 2and 3 . Do. 9
MISOBLLANEOUS.
Geological Map of portion of the Madras Presidency, iaclud-
ing Kunoor nnd Caddapah, 8 tint stones prepared P Y 1
Geological Map of sketch plan and scction of Bhojia hills,
5 tiut stones prepared , 4 Sheet Foolacap 1
Todia showing the sheuts of the atlas and present state of the
progress of the Geological Survey, 3 tint stones prepared... Do. 1
1} Inches = 1 Mile Geological sketch plan of the head-water of Mhur anlcy,
3 tint stones prepared Do. 1
4 Miles = 1 Inch 1« | Geological Atlas quarter Sheet, No. 77 S-W, Geologlcnl lines
inserted, and 11 tint stones prepured 4 Sbeet Atlas " 1
4 ,, =1, + { Qcologicnl Atlas quarter Sheet, No. 78 S-E. Geologwul lines
inserted, and 9 tint stones prepured Do. 1
4 , =1, Geological Map of the vncmlty of Nagpur, 6 tint stoncs :
prepared ... . 4 Sheet Foolscap 1
i, =1, Geologienl an of Sirban bills in Abbottnlmd 7 tint stones
prepared .. Do. s 1
Various scalea Medical Department maps ... | Various sizes 2
" Railway Scctions Do. 32
" . Sanitary Commissioner’s mape e Do. - 1
" Foreign Department maps Do. . 20
» oo | Archmological Survey maps e Do. . 30
. Public Works Department maps ... Do, . 8
» Bengal Government maps aod plans Do. | 21
» Miscellancous maps, plans and drawings Do. 107
476

CALCUTTA,

The 23rd January 1872.

J. WATERHOUSE, Czptain,

Assistant Surveyor General,
In charge Lithograkic Branch.
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ABSTRACT of the printing executed during the year, shuwing value or selling price of the same.

No. of | No. of | No.of | Value or selling
StBJsECTS, sheets, | copics. | pulls price,
Re. A. P,
District and genernl maps ou various scales ... 31| 8026 15883 9779 8 0
Index mnps ... 8 1,860 1,860 Gratis
Reveuue survey sheet maps, 1 mile=1 inch 25 5,676 7,648 8,514 0 O
Thonnah maps 20 225 1,500 662 8 O
P’lans of cantonments and eivil stations 12 714 2,856 2856 0 O
Block plan of barracks, &c., for Sccretary of State - 182 2,208 | 16,744 4631 0 O
Reprints of old maps ... “ 109 9,566 | 30,946 13,114 10 O
Printed tints on engraved atlas sheets 4 4,033 5,167 63111 3
Miscellaneous maps ... e 73 | 20,631 | 24,431 | 12767 3 O
Do, plans and eketehes, &ec. 230 (1,19,497 (1,40,744 13,866 12 0
Geological maps and plans . v 8 5,660 | 38,512 3,444 12 0
Estimated cost of transfers of headings and foot-notes to the published
maps to this department . 600 0 0
702 11,77,986 (2,86,191 76,668 0 3
Depnrtmental orders, &e. e e . 4,282 4,282 80 0 0
Memworanda and forms for the use of the department . . . |1,01,489 (1,15,733 1640 0 ©
Forms for Topographical and Revenue Sutvey orders . . 50,964 (1,19,630 1,769 10 0
1,56,185 (2,839,645 3489 10 0
Cost of LrraoararaIo Bpawnex.
Permanent establishment - 35,926 1 5
Contingent e . " -
I'd Xpenees . . 1,445 9 2
Extra conti i
ontingencies .., . 1770 s 2
Actual cost of papera
" 10,307 5 2] 49,449 7 11
Lithographic papers of all sorts, 123 reams e A\
Proof " » 124, » F 10,507
L ) . . 5 2
Printing " w 214 ,, . i ’

The 23rd January 1873,

J. WATERHOUSE, Captain,

Assistant Surveyor General,
In charge Lithographic Branch.
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APPENDIX F.

REPORT by Cavrain J. WATERHOUSE, Assistant Surveyor General, in charge PHoToGuaPHIC
BrancH, Surveyor General’s Office.

Amount oF Work.—The amount of work may briefly be stated as follows—1,428 original
subjects have passed through the office, of which 1,17,320 complete copies have been struck off,
besides 4,200 silver prints.

Progress.—The difference in the amount of work turned out during 1872, as compared with
1871, is shown in the table below, from which it will be seen that though some items show a
talling off, which may be accounted for by the large size of the negatives now taken, there has
been a considerable increase both in the amount of originals received and in the number of
complete copies supplied. The increase in the number of silver prints has been very large,
owing to the demands of the Archaeological Survey, the International Exhibitions, and also
to an increased demand for silver print reductions from maps for the use of the Engravers,

Subject. 1871. 1872, Difference. ?ége:;?‘égeég

Originals 1035 1428 4+ 393

Negatives 1816 o 1760 — 56
(48921 d.s. ft)* | (448169 d. 5. ft.y¥ —a1041

Silver prints - 23561 4200 4 1639
(251057 4. s. f£t.) (623039 d.s. 1t) | wuo. . +271982

Carbon prints - 1827 -1892 4+ 65
(6017°19 4. s. ft.) (4710 d. 8. ft.) | eeen. — 30719

Transfer to Zinc or Stone 549 635 4+ 86

Number of Pulls 96,725 88,959 — 7766

Ditto of complete copies 1,11,503 1.17,320 + 5817

* Decimal square feet of 100 squara inches.

Processes aND PZRsonNEL.—There have heen but few changes in the processes used, or in
the personnel of the Office. Mr. W. Malier, the Assist-.!nt'in charge of the Silver Printing Depart-
ment, resigned his appointment in July 1872, and his place has not yet heen filled up, though
application has been made to secure the services of Sergeant John Harreld, n. E., an ex-
perienced photograplter, from the school of Military Enginecering, Chatham, and news of his
appointment is daily expected.

The only improvement, of importance in the processes is the use of albumen as a preliminary
coating for glass plates, which have become old and stained by use, before using them again,
The method has Leen found very valuable, and enables us to use glasses over and over again,
whereas formerly they could seldom be used more than twice or thrce times.

Exrpenses or Workina.—The total expense of working the office during the year, including
Superintendent’s salary, has been Rs, 50,441-5-3 or Rs. 167-7 less than the expenses of last
vear. The decrease m expenditure is partly accounted for by the saving of Rs. 870-0-0 of
Mr. Maher's salary from the mounth of July last, :

The approximate sum to credit of the department is Rs. 77,928-12, showiug a profit of
Re. 27,497-6-7.

ProrocorLotyee Process.—Though the hope, expressed in my last report, that this valuahle
process might be fairly introduced into the office during the year, has not heen fulfilled owing
to the want of material, and of a skilled printer, considerable progress has heen made in work-
ing out the process experimentally, and in nscertaini_ng the conditions of working it success-
fully in this climate. The accompanying specimen will give a grod idea of the degree of success
already attained in the reproduction of suljects in line, and I now only await the arrival of
Sergeant Harruld and the requisite presses and apparatus to fairly start the process, and

—~ o
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APPENDIX F.

REPORT by Caprain J. WATERHOUSE, dssistant Surveyor General, in charge PHoTOGRAPHIC
BraxcH, Surveyor General’s Office.

Auount o Work.—The amount of work may briefly be stated as follows—1,428 original
subjects have passed through the office, of which 1,17,320 complete copies have been struck off,
besides 4,200 silver prints.

Progrrss.—The difference in the amount of work turned out during 1872, as compared with
1871, is shown in the table below, from which it will be seen that though some items show a
falling off, which may be accounted for by the large size of the negatives now taken, there has
been a considerable increase both in the amount of originals received and in the number of
complete copies supplied. The increase in the number of silver prints has been very large,
owing to the demands of the Archaeclogical Survey, the International Exhibitions, and also
to an increased demand for silver print reductions from maps for the use of the Engravers.

Subject. 1871, 1872, Difference. ?eic're:;f‘?.:eg’;
Originals™ ... 1095 1428 + 993
Negatives 1816 . 1760 — 56
(48921 d. s. ft.)* (48169 . &, o) | . — 41041
Silver prints . 2561 4200 + 1639 :
(2610°57 d. s. ft.) (623039 d.s.ft.) [ ...ons +2719'.8'2
Carbon prints - 1827 -1892 + 65
(6017°19 d. s. ft.) @Nod s ft) | e — 30719
Transfer to Zinc or Stone 549 635 -+ 86
Number of Puils 96,725 88,959 -— 7766
Ditto of complete copies 1,11,5603 » 1.17,320 + 65817

* Deefal aquare feet of 100 aquare inches.

Processes aND PapsonNEL.—There have heen but few changes in the processes used, or in
the personnel of the Offie. Mr. W. Maher, the Assistant in charge of the Silver Printing Depart-
went, resigned his appoiotment in July 1872, and his place has not yet heen filled up, though
application has been made to secure the services of Ser;,renn.t Jobn Harrold, r. E., an ex-
perienced photographeér, from the school of Military Engineering, Chatham, and news of his
appointment is daily expected.

The only improvement of importance in the processes is the use of albumen asa preliminary
coating lor glass plates, which have become old aud stained by use, before using them again,
'T'he method bas been found very valuable, and enables us to use glasses over and over again,
whereas formerly they could seldom be used more than twice or three times.

Exrenses oF WorgiNG.—The total expense of working the office during the year, including
Superintendent’s salary, has been Rs. 50,441-5-5 or Rs. 167-7 less than the expenses of last
vear. The decrease in expenditure is partly accounted for by the saving of Rs. 870.0-0 of
Mr. Maher's salary from the month of July last.

The approximate sum to credit of the department is Rs. 77,928-12, showing a profit of
Re. 27,447-6-7.

Prortocorrotyee Process,—Though the hope, expressed in my last report, that this valuahle
process might be fairly introduced into the office during the year, has not heen {ulfilled owing
to the want of material, and ol a skilled printer, considerable progress has heen made in work-
ing out the process experimentally, and in ascertaining the conditions of working it success-
fully in thie climate. The accompanying specimen \\_'lll give a grod idea of the degree of success
slready attained in the reproduction of suljects in line, and I now only await the arrival of
Sergeant Harruld and the reguisite presses and apparatus to fairly start the process, and
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render it available' for the practical production of copies of maps and drawings in which
extra sharpness, delicacy and finish ‘are required, as well as for replacing the slow and costly

process of silver printing for ordinary photographs, required for the illustration of reports or
other purposes.

The accompanying description of the working of the process embodying all the latest im-
provements, may be of interest

Description of' the Photocollotype process in use in the Surveyor General's Qffice, Calcufta.

Thg process I have wo_rked out _f'or use in this country, is similar to the processes now well-
kqox_vn in Europe as Hellotype,. Lichtdruck and Albert-type, all of them modifications of the
original process described by Tessier du Mothay some years ago, and which I saw being worked
in 1868 in the establishment of MM. Maréchal at Metz. The printing film is a Fayer of
insoluble gelatine which has been acted upon by light through the agency of an alkaline
blchromate, in such a manner that the parts exposed to light become non-absorbent of water in
proportion to the amount of exposure, while the protected parts absorb water in proportion to
the amount of protection they have received, and consequently, if such a film be wetted and
a roller charged with printing ink be passed over its surface, the exposed parts will atbract
the ink exactly in proportion as they are non-absorbent of water, while the unexposed and fully
absorbent, parts will repel the ink entirely, in the same manner as the wet parts of the stone in
lithographic printing. It will thns readily be seen that from an ordinary photographic
negative a print may be obtained, which will reproduce every gradation of tone in the original.
Great success has been attzined in the production of photographs of this"kind, little, if at all,
inferior to the ordinary silver prints, and this application of the process will be of immense
value in replacing lithography for making copies of drawings for the illustration of scientific
papers or reports, as the most delicate gradations of tone. can “be reproduced with a perfection
quite unattainable by the best chalk drawing. Its value for this. purpose is further enhanced
by its extreme cheapness and rapidity, as may be judged from the fact that a drawing which
might take a month to draw in chalk on stone at an expense of at least Rs. 80 or 100, for even
a native draftsman, could be reproduced more perfectly in the course of 2 or 3 days at an abso-
lutely trifling expense, not exceedinig Rs. 5 for a comparatively large plate. A process of this
kind is even more useful in this country thaw in England on account of the difficulty of oltain-
ing trained skilled draftsmen, and is much required to supply the growing want of a practical and
cheap mode of reproducing much of the misccllaneous work of the office in the same manner as
photozincography has served us for the rapid reproduction and issua of the original manuseripts
maps of our surveys. For reproductions;in line also, the process surpasses most of the known
processes of photo-engraving, photozincography, or photolithngraphy in the delicacy, clearness
and sharpness of the results, as well in accuracy of scale, owing to there being no intermediate
process of transfer, and the plate being printed by vertical pressure.

The practical working of the process may best be considered under four heads; 1st, the
original drawing ; 2nd, the negative ; 3rd, the preparation of the priuting film ; 4th, the printing.

Tur oricINAL DRAWING,—The great advantage of the photocollotype process over the or-
dinary process of photozincography, _is that any original drawing, whether (lrnwn_ in ques
only or coloured in washes that will give a guod photograph, may be reproduced by it, while
phdtozincogmphy is only adapted for lhe reproduction of'.smm,_]ccts in line, “{Iuch even cannot
be suceessfully reproduced unless drawn in black and white in a style specially suitable for
the purpose. At the same time it must be borne n mm_d that the comllt_mns as to necessity
for drawings intended for reduction Leing drawn in a suitable style relatively to 'tl}e seale of
reduction, and as to the ¢ffect of photographing certain colours, are of thé. samme importance
in the photocollotype as in other photographic processes, and that, _therefore., in order to secure
the best results, drawings in line must be clearly nnfl firmly drawn in black ink on clean, white,
smooth paper and in a style suitable for the seale of the reproduction, while shaded or tinted
drawings should be on as smoolli paper as P'OSS‘l])IC, and cxeculed in monocln‘om.e, either with
Indian ik, sepia, neutral tint, or some similar dark colour. These precautions should be
particularly observed when preparing drawings specially for reproduction by the process, but
in praclicc many eases arisc in which drawings not specially prepared for reproduction by
photography, and therefvre unfit fpr reproduction by pl'iUtoz.mcogrinphy‘, hav.e to b.e reproduced,
and for this purpose the process will he o most valuable aid. Another point of the greatest
importanée is the necessity for the drawing being complete i un reﬂxzcts before itis given
to be reproduced, as, though possible to ' certain extent, it 1s not- etisy nor desirable to make
alterations on the printing plates. EIEe

Tue nEGATIVE.—As (he printing surlace rccoivos'the image direct from t.he negative aqd
not Ly fransfer as in phatozincography, the necessity for the negalive being reversed will
readily be understood. .

There is no great difficulty in obtrining reversed negatives by either of the three following
methods.

(1) By the usc of a reversibg mirror or prism. . .

(2) By taking the negative through the glass plate instead of on its surface, 4, e., by
turning the glass in (he camera so that the collodion film may be turned away
from the lens instead of facing it, as usual.
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(3.) By coating an ordinary negative with gelatine, or transfer collodion, and stripping
it off the glass. ’

The first and most simple of these methods has not yet been tried in the Office, but a
silvered glass reversing-mirror haos been indented for from England, and will probably prove
the most uselul means for the purpose.

The second plan has been tried with some success, and was, until quite lately, the only
method employed for the purpose. There are, however, several disadvantages connected with
it, of which the principal are the difficulties of obtaining photographic glass free from bubbles
and other defects which leave their mark upon the sensitive film, and of accurately judging the
time necessary for the exposure through the glass, owing to some glasses being thicker than others
or deeper in colour ; thereis also the uncertainty of the focus being exactly sharp, and the impos-
sibility of taking sharp pictures beyond a certain size, owing to the refraction of the glass
causing a divergence of the more oblique rays, and thus throwing out of focus the details
at the corners of the plates. On account of these difficulties I have lately made a trial of the
3rd, or transfer methad, with success, and this plan would answer all purposes perfectly well,
were it possible to prevent the gelatine film from contracting after it leaves the glass, but
this serious defect seems likely to render it useless for map work, unless the usual amount
of contraction can be estimated and allowed for. In other respects the collotype process
is capable of giving most accurate reproductions to any desired scale, and it is therefore highly
important that the reversed negatives of maps should be absolutel§-true to scale. For trans-
ferring ordinary negatives or others in which scale is of uno consequence, the contraction is
unimportant and the method may be used with advantage.

The modus operandi is as follows :—

After the negative has been taken by the ordinary method, it is carefully levelled and
surrounded by a wall of putty or dough. A solution of gelatine composed of— .

Gelatine ... L ees wee - e 1 oz.
Water ... . 8 ozs.

Glycerine 1 dram

is poured on it and left to dry in a place free from dust ; as soon as the film is dry, a knife
1s run round the four sides and the film instantly peels off the glass. Sometimes the gelatine
Hlm receives a coat of collodion to which a little castor oil has been added, and is thus better
protected from atmospheric influences. ’

It is probable that the use of transfer collodion instead of gelatine would obviate many of the
disadvantages cansed by the contraction of the latter, but the method is much more expensive,
and in a (ew trials made with it has not proved a success in this climate.  The best means of
making these reversed negatives absolutely accurate requires further experiment.

THE PREPARATION OF TUE PRINTING PLATE.—It has been before stated that the printing
plates are of glass. The ordinary plate glass about § inch in thickness is the kind we have
bitherto used, and seems to answer very well. The plates are ground on one side with very
fine sand. 'When required for use they are thoroughly cleaned in the usual mahner and care-
fully levelled by means of tripod levelling screws placed so as to form an isosceles triangle corres-
ponding to the size ol the plate; this method is much more convenient than using the ordinary
levelling stands, ’

While the plates are being levelled, the gelatine solution is prepared as follows—

Gelatine . 1 oz.
A Sugar e - 1 dram
Distilled water 6 ozs.
beated in a water Lath till the gelatine is dissolved.
B { Honey Soap ' 30 grains
{ Distilled Water 1 oz
Loiled till the scap is dissolved. :
C Tannin .10 grains
Water 1 oz.

The above quantity will be found sufficient for two square feet of plate.

As soon as the gelatine solution A is quite ready, solutions B and C are mixed together
bot and poured gradually, with constant stirnng, into A.  The whole is then strained through
two thicknesses of coarse cotton cloth, and poured evenly over the plates, any bubbles being
removed with the point of a penknife. The plates are then covered over with a light paper cover
to prevent dust falling on them, and in the cold months will se/ firmly in about an hour, when
they may be removed into the open air and turned face downwards upen small blocks of
wood at their corners to remain till quite dry, which will be in from 12 to 24 hours. In
the hot weather and rains, however, they will neither set nor dry so readily, and it will be
advisable to increase the setting power of the gelatine by substituting one ounce of spirits
of wine in place of the water used in dissolving the tannin, and iu the raius a drying box
must be used for drying the plates,
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TWhen the plates are dry, they may either be put away till required, or sensitised at once
in a bath of—
ichr s 1 part
%:iltl;gmate of potash 20 Py

They are allowed to remain in this for

box and dried with a gentle heat. When dry, s
as any inequalities at the corners of the gelatine film, are removed, and the plates are re

for exposure to light under the negative.

about 5 minutes, and are then removed to a drving

the deposit at the bacle of the plates, as wcill
ady

sure frame in the same way as for ordinary photo-
graphs, It is advisable, however, to sceure clean margins by shielding the borders of %he
negative by means of a mask, cut out in yellow or brown paper, which should well overlap
the edges of the printing plates. The mask is laid on the glass of the pressure frame, then
the negative in its proper position (should this be a transferred film, it is advisable to place a
glass plate between it and the mask, in order to secure the most _perfect contact) ; the sensitive
plate is then rubbed over with a little powdered soapstone (called in the bazars Tel Khurii ), to
prevent its adhesion to the negative, and ad justed in its place over the negative, covered with asheet
of Dlack velvet or brown paper over which a thick glass plate is laid, and, if necessary,
a few sheets of thick paper to give a good strong pressure, when the bars are ehut down, The
thick plate of glass has been found to give much sharper and more even. contact than the usual
back board.

The amount of exposure to light vavies from about 10 minutes in the sun for a clear line
subject to from 25 to 50 minutes for a subject in half tones according to the subject and inten-
sity of the light, but, as it is impossible to judge of the progress of the printing by inspection,
it is necessary to use an actinometer as a guide to the exposure, and nothing of the kind being
available in India, I have made up an instrument which scems to answer the purpose very fairly.
It consists principally of a box, in the lid of which is fixed a translucent scale divided in 14
squares of different densities; No. 1 being almost quite transparent while No. 14 is almost
perlfectly opaque, numbers corresponding to the densities being painted in opaque colour on the
scale,

The body of the box contains a grooved block for carrying the sensitive film, whether on
paper or on a glass plate and astrip of vuleanite for pressing it into close contact with the scale.

This operation is performed in a pres

As it is advisable that the composition of the semsitive film used with the actinometer
should be exactly the same as that of the printing plates, strips of glass are coated with
the gelatine mixture, sensitised, and dried at the same time and in the same manner as
the pnlnth]lg' plates, and thus the progress of the action of the light can be watched and timed
very closely.

_ The mode of using the actinometers is very simple. The sensitive test plate, having been
inserted in its place in the instrument, is exposed to the sun at the same time as the p;i‘nting

{w_lalc, and when the necessary time of exposure is about expired, is examined, when if an inspec-
ion of the scale shows {hat the action has goue far enough, the printing plate is removed from

the light, but if not sufliciently printed it remains longer. It is a good pian when the exposure

;llppe]:.u-.i bto _}ia_ve bt(e](_mt ]su(’lﬁment, to plange the test plate into water when the full eé‘ect of
he light will immediately become visible, and, if necessar i

prmti; e y ) , ccessary, more exposure may be given to the

When the exposure to light is considered sufficient, t] 1 .

'h xposul ght sufficient, the negative and mask are removed
;I}elbn‘rl, of the sensitive plate is then expased to light for about 5 or 10 minutes to thorcc:lu'f‘rll]lc}
y “mlden ‘the gelatine, and prevent it from swelliug too much in the after processes. It is as
]“e to earry on this second exposure under a piece of ground glass, otherwise if there shoui(i
‘:’cilzlug;osmﬂatchlt?t 011\' the lmtclk of the sensitive plate, or on the glass of the pressure frame they

w as whitc lines on the print; after this the plate is taken out of tl e, a li

A ; ) alkl he fra @ ;
}ﬁllowltls nibbcd round the edges to prevent water getting underneath and slt}[i];ae;h‘:a-] ”::t}!e
ilm, it is then plunged in water and thoroughly washed till all traces of hichromat h] ) .
removed, and is ready for printing. e fave been

I have tried several other compositi )
. ¢ al ot positions for preparing the printi
:t\]t?_el puf])lll_sl{ed Processes, hut though'the dark eolour of g;.he tn}mo-;ﬁltif:l]? sfilzllilnld )lln %St 2{; t{le
action of hght being easily seen, and is nlso objectionable when rolling up in the plre:‘ eli Sh:tt:'g
Dy

Tound it the most managenble in the cli 3 i
othor T bave ey gd ble climate of Calcutta, and in some respects better than any

Up to the present time the work d ‘
o0 )  pr } k done has heen of comparatively small si xeeedi
rem)ﬂ(dlfllc)t : l;:\tn;t is Tn;)s? desirable that the advantages of thg processysho:ld ?;zeétr:gfl(ﬁ;\dc e’tedlig
our large standard maps of the Topographical and Revenue Sui‘\'eﬁ T%ltee
ys. hen

L e . s . ]
¢ proces: S once y startec d tl
t ) ' §718 ¢ f wrt .], an e COl'l(llth]lS of SllCCQSS[ul Woll\lﬂg hetter k\\ow n, Llns

Tue erixting.—The pl i i
XTING. plates may be printed in the litho
.l)e 1ﬁ'xcd on o level stone with plaster ofl Pavis, It llle g
and in other respeets better, to print them with ve

PR I

i phic press, and. then require to
. nls een foupd, Lowever, more convenient
rhieal pressure in the ordinary Alhion press]

Cf)
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. and, in order to prevent their being hroken, the bed of the press is fitted with 2 or 8 thicknesses
of kamptulicon, besides o shect of vuleanised Indian rubber on which the plate rests. It is also
desirable to place o sheet of white paper over the bedding in order to enable the state of the
plate, when it is being inked up, to be better seen.

C By 3y g

The plate having been well soaked in water is laid on the press, and, after being wiped,
to remove the excess of moisture is inked in, if a line subject, with an ordinary lithofrraphié
roller charged with an ink composed of lithographic chalk ink thinned with a little olive
oil, followed by a rolling with a smooth roller to clean away the superfluous ink; a mask
of the required size is laid on the plate, over this comes the printing paper covered
with a piece of soft felt to drive the paper well into the hollows of the plate, the tympan is
lowered, and the impression pulled in the ordinary way. The plate is then damped, and the
work goes on in the same manner without difficulty.

. Tor printing in half tones, however, the process is somewhat different, and to obtain
uniformly successful results, requires considerable skill and experience. As far as we have gone
the following procedure has given the best results. .

The plate is first inked in by means of a small leather hand-roller charged with stiff ink
(rendered stiffer, if necessary, by the addition of a little Canada balsam) which takes only on
the decper shadows, the half tones are then brought out by rolling in with a smooth lithogra-
phic roller charged with a lighter and softer ink. Rollers composed of glue, treacle, soap
and catechn have been found useful in certain cases for inking in the plates, but, on the whole,
the lithographic rollers ave preferred. The impressions are best when printed on enamelled
paper, but a smooth glazed printing paper also seems to answer well,

Before putting away the plates after printing, they are washed with turpentine, followed
by a very weak solution of caustic potash, to remove all traces of the greasy ink; they may
also be treated after this with a mixture of gum aud glycerine with advantege.

CorrEecTioNs.—A point that seemed likely to greatly interfere with the extended use of the
process in this office, was the difficulty of making corrections on the plates. I am glad to say
that some experiments lately tried have shown that it is practicable both to insert and to
take out or clear up details on the gelatine films.

The insertion of details may be accomplished by two or three methods. The first is by
writing in the required additions on the dry plate with a pen or fine briish, using an ink composed
of bichromate of potash, used alone, or slightly coloured with Indian ihk or Indigo. After the
additions are completed, the plate is exposed to the light for 10 minutes or } of an hour till the
bichromate is thoroughly reduced, and may-then be washed and printed as usual. In some
cases the same object may conveniently be accomplished by brushing over the part with
solution of lichromate of potash, allowing it to dry, and then printing in the required details
from another negative.

A third method which recommends itself by its simplicity, is to draw in the additional
details.with an ink composed of solution of chrome alum, this acts instantaneously and requires
no exposure to light. 1t has, however, been found not quite so easy to use as the bichromate
solution, but further experiment in this direction is still required.

The usc of these methods of drawing upon the gelatine film, opens up a large and
very important field of research as to their appiteability in many cases as a substitute for
lithography. I know that it is possible to produee line drawings in this manner, and believe
that it would be quite possible to produce tinted drawings also, and, if possible, shall give
my attention to the subject during the coming year.

Esxperiments have shown that details may be taken out by the aid of a solution of caustic
potash or cyanide of potassium, and, shonld a plate print dirty, it may be cleaned up and
greatly improved by the use of a weaker solution of the same substance.

Such are the details of the process as far as they have been worked at present, there is
however much to be done ; but with the large amount of cutrent work constantly on hand, it is
most difficult to find time to devote to working out an entirely new method of printing; and
nothing much can he done till my full establishment is completed by the arvival of a photogrpher
from England who will be able to take the work in hand. I trust, however that next year
I may be able to report considerable progress in the usefull application of this valuable system
of photographic reproduction. '

Scrgeants J. and B. Mackenzic have rendered great assistance in the working ont of the
process, the first in making the reversed negatives, the latter in bringing his ekill as a
printer to bear on the difficulties experienced in printing by the new system.

(Signed) J. WATERHOUSE, Caplain,
Assistant Surveyor General.
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ABSTRACT of work performed in the Photographic Branck of the Surveyor Gene

i
s

At

Sfrom Lst January to 31st December 1872,

ral's Office

No.of | No.of paimts. - No. of
Mars PooToonarnep. Sectlons | Negativo to Zinc. No, of Pulls,| com;l)lcte NENARKE.
or Shecta,[ Plates, Sitver, | Carbon, - coples.
' Topographical Survey Maps 203 194 110 160 79 | 18,095 | 18,095
Revenue Survey’ Mops .. 646 705 29 908 215 | 18,134 *16,674 | #3,700 Anastatised.
District Maps 16 |- 61 97 87 31| 8,267 |+ 4,682 | 11,230  Ditto.
Goneral Mops 56 | 203 36| 271 85 16,897 | 11,240
City and Cantonment Plans 28 53 37 9| 2956 | 1,025
s . 2. 185  Ditto.
Miscellameous Maps 479 544 | 3,928 429 | - 145 | 22,669 | 165,604 2,21+6 Zincogmphed.
Zincographic and Anastatic
Transfers o - . 71
Proofs " e " 1,952
. ToraL | 1,428 | 1,760 | 4,200 | 1,802 635 | 88,959 |1,17,320

~

STATEMENT showing the cost of working the Photographic Branck of the Surveyor. General’s
Office from 1st January to 31t December 1872,

Number of
Da. Lo .czgi‘éégfe Rs. A P Cn. Rs. A. P.
Topographical Survey Maps e | 18,095 17;417 8 0 | Superintendent's salary from 1st
Revenue Survey Maps | 12974 | 21844 4 O -llgu;émry © 31.?3: Dccembft' 9,661 14 0
District Maps " 3,452 5,244 0 © ,
General Maps 11,240 | 12,661 4 0 Snﬁzt\iso;l ?gnt%i?rkhils];n gr:l;ut::;]’
City and Cantonment Plans 102 | 2357 8 0 fo st Decomber 1872 .. 219% 14 2
Miscellancous Maps .. 63,303 4,310 14 0 | Contingencics, inclusive of
Anastatised Maps .., " 6016 | 8098 12 © &hoe\;]elli';%sc;te cc;\¥ggic[:i01n8tzl;:
Zincographed o " 2,216 192 8 0 gxe‘l');/l":glt;;’b'“g;f}lisf A')IE);I;;’(}
Silver Prints o] 4200 gooz g of M4 - | SMLIS 9
. Cost of Paper .., 10,746 9 .6
: Balance in favor of the |
Department 27,487 ¢ 7
ToTAL - [L21,620 | 77,928 12 © Torsr Ropers ..,

77,928 12 0

J. WATERHOUSE, Caplain,
Assistant Surveyor General,
In charge Photographic Branch,
Surveyor General’s Office,
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