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SELECTIONS FROM REPORTS

OF THE

TRIGONOMETRICAL, TOPOGRAPHICAL AND
REVENUE SURVEYS

FOR THE YEAR

1867-68.

I.—TRIGONOMETRICAL SURVEY.
EXPLORATIONS OF TRANS-HIMALAYAN REGIONS.

(41). The Trans-Himalayan explorations, under the direction of
Captain Montgomerie, have, during the last year, been extended across the
upper basins of the Sutlej and the Indus to some distance beyond the
mstern watersheds, thus penetrating into that portion of Great Thibet
which lies between the desert of Gobi and the upper basin of the Brahma-
putra river. For this purpose a third Pundit was added to the explorers
id trained to the work by Captain Montgomerie. The operations have
!)een successfully carried out, and the results will be found fully detailed
in Captain Montgomerie’s report. _ )

. (42). The route-surveys extend over a total distance of 850 miles,
In the course of which the latitudes of 75 different places were det.ermmed,
id the heights of 80 places were deduced by the boiling point. By
these route-surveys the geography of about 20,009 square n_nles. of Tl-nbet
has been roughly determined, a considerable portion of which is entlrel_y
new, and the remainder having hitherto depended on a very narrow basis
of route-survey. The course of the Sutlej bepween Shipki and Totling,
hitherto unknown, has been roughly determined. The upper course of

the ri : : th from the point where it leaves the
ik torous has been fraced Sou II(;J has begn definitely ascertained

Ladak territory nearly to its source. _
that there is a grea‘t ea)/;tern branch Of t,he UI.)perAIn.dl'lS, a-nd thﬂ;t the Sal(}
branch, known to the natives as the Singh-gi-chd, is the main str]ejam 0
the Indus, the branch on which Gartok stands being smaller and hT}r:ng
ashorter course and being always called the Gartung-chfl. B(?t’:c' l(:se
ranches have had a route-survey carried along them ; the por 1onb e-
een Gartok and Ladak, though indicated on all maps, has newi)r- eei_l
“Wveyed in any way, whilst the existence of the great eastern branch
" been denied by many geogriire the western gold fields of great

43), lorations extend up to the .
TlLibe(t, t%le T{];i ?I};Il)u;l; flield, the largest that is worked at present, having
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heen visited by the Pundits. Thok Jalung lies on the northern route
from Rudok to Lhassa, and I hope that explorations may ultimately he
extended from it along the slopes of the mnorthern watershed of the
Brahmaputra, and that the position and size of some of the great lakes
known to exist in that direction may be thereby determined.

(44). These route-surveys have satisfactorily stood similar tests to
those applied to the previous ones and described in para. 46 of my last
report ; the values of the pace, as derived from the differences of latitude,
have been throughout found to be very accordant. A further conclusive
test has also been forthcoming, as the routes start from and close on points
which had been previously fixed in the course of the regular operations
of the survey. The longitude of the terminal point, as derived from the
route-survey, only differs from the Great Trigonometrical Survey value
of the same by about 4 miles. This, and other comparisons, with points
which have been accurately fixed, show that the work, rough though it
be, is thoroughly reliable within narrow limits.

(45). Great credit is due to the Pundits for the way in which they
carried out their work ; for upwards of three months they were at an
elevation of more than 12,000 feet above the sea, they crossed and re-
crossed the Himalayan range three times, the Gangri range between the
Sutlej and Indus three times, another very lofty range between the two
upper branches of the Indus once, and that between the Indus and Thok
Jalung twice ; each of the crossings involving the ascent of a pass more
than 17,000 feet above the sea, the highest being 19,5600 feet.

(46). A map showing the geographical results accompanies this
report, from which it will be seen that a very small portion of the upper
basins of the Sutlej and Indus has been left untouched, and that the mar-
gin of the vast Zerra incognita, between the desert of Gobi and Lhassa,
has been penetrated. I am not without hope that a considerable portion
of this region may ultimately be explored.

OBSERVATIONS OF THE TOTAL ECLIPSE OF THE SUN.

(57). The year 1868 has been signalized by the occurrence of a
total solar eclipse, which had long been looked forward to with peculiar
interest, not only because it would be the first opportunity of applymng
the modern discovery of spectral analysis to investigate the physical
nature of the corona around the sun’s photosphere, and the red flames
which appear to issue forth from the photosphere when the sun 1s totally
eclipsed, but also because the period of totality would be of almost the
greatest possible duration, and would afford more leisure than _usual for
such observations as can only be made during an interval which, ab 1ts
longest, is but very brief, not more than 6 to 7 minutes. On the recom-
mendation of the Royal Astronomical Society, Major Tennant was de-
puted by Government to make observations of the cclipse, and was sup-
plied with all the instruments necessary for the purpose, mcludmg‘ha'
spectroscope, pola-riscope, and photographic apparatus. Moreqvel' the
Royal Society, anxious to make the most of the opportunity and increase
the chance§ of success by multiplying the number of observers, oﬂ’ert:’duf]'(’
place certain instrugents at my disposal to be used by Officers of Lhe
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Trigonometrical Survey at diffor
lipse. T readily achpte (ih&lsm:)tﬁ E:acgs alon_g' the central line of the
Government, which was subsequent] ;n 111t a‘nthpatlon of the sanction of
intimation that the Government « {Vasos cordially conceded, with an
power towards seeuring full and accurate Prle)apared to do everything in its
important occasion.” observations on this rare and
(68). As none of the officer i
opportunity of acquiring a practical sfa(::rt;ilti};ﬁtdepﬁtilmte}?t d over pod an
spectroscopes and polariscopes, it was fortunat}; 1:;711 t he M rebulation of
{)ix_'oposals of the Royal Society, one of our ofﬁa;er‘: 011}1 oo L the
er§cllel, R.E.,, was 1n England, on leave of ab L enant J?hn
_self In communication with the Society, and had o He.placed him-
ing the subject of spectral analysis in tl)le Observairggppg;’tlﬁltyﬁf study-
whose name is so well known in connection with t{is mostr.' t“gg{ns,
branch of physical science. I determined therefore to entrust ulllier%tl'?}%
the duty of carrying out the programme of operations proposedn;) wgh
Royal Society. While in England he interested himself in the reyar :
tion of the instruments, and on his return to India, brought tlFemp ot?t-
with him. They comprised—first, an equatorially mounted clock-driven
telescope, of 62 inches focal length and 5 inches aperture, with a
spectroscope having a single flint glass prism, and a micrometer Serew for
measuring the position of any lines observed ; second, four portable hand-
spectroscopes ; third, a_telescope mounted altazimuthally, and furnished
with a double image prism and a Savart’s polariscope, for the purpose of
analyzing the light of the  corona” and * red flames” for polarization.
(59). Lieutenant Herschel was to use the equatorial instrument,
S anc! I?e prepared himself for the purpose by ex-
Licatenant J. errschel, amining the spectra of !;he prlnqlpal Southern
Nebulz, the Royal Society having suggested

E. E. :
g:PE“f" % T. Haig, .5 that these observations would not only enable
Lielilélgz?unt' 5‘, Bﬁa'g‘n‘ the observer to acquire the necessary familiarity

bell, &, E. - N.Camp- oih the instrument, but < would be of very

reat value in the present state of our knowledge,

and would certainly repay the entire cost of the instrument, should bad
weather, or some unforeseen accident, render the primary object, the
investigation of the sun, impossible.” Lieutenant Herschel’s observa-

published from time to time in

tions of the Southern Nebule have been _
iety. The polariscope Was allotted to

the proceedings of the Royal Soci t
Lieutenant Campbell, and one of the hand spectroscopes to Captain
Haig, the rest being lent to persons who do not appear to have had an
opportunity of using them. Captain Branfill was attached to .Maﬂor
Tennant’s expedition, where he made the observations for polarization.
close of the rainy sea-

T i 1d occur towards the
A ath of the total phase across the Penin-

soh, in the districts under the p

sula of l;ediz:.s llAt such a time favorable weather could not be expected ;

on the contrary there was much reason to fear that clouds would be so
y 1t was nccessary therefore

pr i ‘om View.
prevalent as to conceal the eclipse from 1 :
to make minute enguiries regarding the localities along the central line

which offered the greatest advuntages.in point of c}imate, and the best
promise of an unclouded sky. For this purpose a circular was prepaved
; ther to be cxpected, the average raim-

calling for information on the wea : _
Y ks of August in preceding years, and other
AN

fall in the threc first wee
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matters, the knowlege of which might influence the sclection or rejection
of any particular locality. As the path of totality would cross portions
of the Madras and Bombay Presidencies, and of the Nizam’s Domi-
nions, copies of the circular were sent to the Governments of Madras
and Bombay, and to the Resident at the Court of the Nizam, to be
transmitted to the several officers in charge of districts, and to all persons
who might be able to contribute the necessary information. Enqui-
ries were also made regarding the weather prospects in the province
of Tenasserim, on the east coast of the Bay of Bengal, where the
duration of totality would be greatest, and the sun nearly in the zenith.

(61). From the answers to these enquiries it appeared that ver
unfavorable weather might be expected at Tenasserim and on the Bombay
Coast Line, that the most promising localities lay in the belt of country
between the Madras Coast and the Western Ghats, and further that in
the neighbourhood of Jamkundi (lat. 16° 30’, long. 75° 22') and Beeja-
pore (lat. 16° 50°, long. 75° 48’) there was a better prospect of fine
weather than anywhere else; Jamkundi was said to be notorious for
its small rain-fall. These places were selected by Lieutenant Herschel and
Captain Haig as stations of observation. Major Tennant and Mr. Pog-
son, the Government Astronomer at Madras, had decided on station-
ing themselves at points on or near the East Coast. Thus, the observers
were distributed along the lie of totality, and widely separated, and
there was all the more probability that some of them would have an
opportunity of making the requisite observations, though others might
be unfortunate and see nothing. _

(62). As matters turned out, all the Survey Officers had the good
fortune to witness the eclipse, and make the observations which had been
specially allotted to each ; but clouds prevailed to a greater or less extent
in every instance, and it was only through the clouds or openings in
them that the phenomena were visible from time to time. The weather
was very much more favorable at Guntoor and in the neighbourhood of
the East Coast of the Peninsula, than at Jamkundi and Beejapore; bub
it was so unfavorable, at all the stations of observation, on the days im-
mediately preceding the eclipse, as to occasion great anxiety and dis-
couragement.

(63). Detailed reports of the observations have already been for-
warded to the Royal and the Astronomical Societies, by whom they will
be published with all the accessories for furnishing complete information
of the results which have been secured. I need therefore only quote the
descriptions given by each of the Survey Officers of the leading phenomena
which they individually observed.

(64). Lieutenant Herschel, who was stationed at Jamkundi, reports
as follows :—

“ About ten minutes before totality commenced, I took up my position
at the telescope, and occupied the interval in final measures of the solar lines,
to which any subsequent measurements might be referred. As I was thus
engaged, the spectrum of what remained of the sun grew rapidly narrower,
ar}d I was watching eagerly, and it may be guessed how intently ! for the final
disappearance which was to reveal, in place of the solar spectrum, that of
the corona, when the latter faded prematurely through the intervention of a
cloud, and the precious moment was lost.

“T went to the finder, removed the dark glass and waited, how long I can-
not say, perhaps half a minute; soon the cloud hurried over, following the
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e
moon’s direction, and therefo
re revealin
g, first the
u

tillating corona, and then
near the needle point, an obj:ilte sz)ogv e Instantly marked ;
o take any precautions tg seeqy o'nsplc.u‘ous that I felt ther & prominence
Lojection from the lower loft h‘ledldent}hcation. It was 31‘13 Wwa$ 1o need
e declination screw oover zn * portion of circumference ong finger-like
O ant T was at the Spectrogce it w1tl_1 the needle point 'a, é\ Tapid turn
solved, THREE VIVID LINES—RE‘D oge. A single glance and tilen 'ull)l mother
OF A CONTINUOUS SPECTRUM. RANGE, BLUE ; No omigrg ANEIO  aen
“ From that time until the end of , O e
seize the fitful glimpses of these Iin of the 5 minutes I was endeavor
ceeded with the orange and blue f;s tfor purposes of measurement mig b
3rd. . The field became suddenly lfe_ﬂﬁlmt,here was not sufficient time ' for 31:;;39:
Nothing more could be dons exept to 1llnated, and the total eclipse was over.
of the solar spectrum.” check the measurements against  those
(65). Lieutenant Campbell i :
Jamkundi ; he reports that heponly s‘:;rsthmml' paaatenant Horschel at
ings in the clouds, for an aggregate peri fle(?bl.pse fitfully through open-
what less than half that of totalitp (’)I‘hw lfh he estimates at some-
disappearance troubled him greatly b);.t he c.3 " ate appearance and
on the following points :— f an still speak with certainty
“ 1st.—When using th i i
color of the two images %f tlfe 3(;)1};11)3: il?da%}?e p;ll)i?, thf? S eerence In
case of the most prominent red ﬁam,e Ind. —Wi?lfctﬁ o dl,ﬂ'erence ” the
the b_ands from the corona were dec'ided ‘With a 1e Savartis polariscope
wanting in intensity and color (exceptino" alternate bl-OVL po;v Y o
it difficult to specify the nature of the centre,—and '1; i v-‘{h‘lte) g
right angles to the limb, extending over a spaice’of about el;t)° I())(f)‘sﬂ;l}on o,
ference ; when the polariscope was turned, the band travelled b ciel *round
the limb, without other change in position or arrancremer;t as if ionlley dwtllllnd
were revolving round the centre of the sun as an axis, Witha hi ;Je(: oW 01?
when a smaller portion of the corona was embraced, the bands werge br? htZr’
colored, and seen in a different position, viz., as tan,g:fents to the limb.” S
heavi§66121:d Captain Haig was stationed at Beejapore. The sky was so
y laden with clouds that e had given up all hope of witnessing
any of the phenomena of totality, when a sudden opening disclosed the
ecl.lpse. With the aid of a theodolite, on which he had mounted the
prism cap of one of the hand spectrum telescopes, he observed two red

flames on the left of the vertex. _
o« Scparated from each other by a small interval, so that their spectra
which were identical, were extended over the dark back ground of the moon's
disc, and stood out in most marked contrast with the feeble but continuous
spectrum of the corona. In their spectra were two broad bright bands quite
sharply defined, one rose madder, and the other light golden. These spectra
were soon lost in the spectrum of the moon's edge just before emergence,
which had also two well-defined bright bands, one green and one indigo,
about a quarter of the width of the bands in the spectra of the flames ; this
spectrum being again soon lost in the bright.sml-light'." .
(67). Captain Branfill was statgloned with Major Tennant at
Guntoor, and took observations for polarity. He reports as follows :—
« With the finder I directed to the highest'part (the sputh’-east .qum-ter)
of the corona, and examined its light carefully with the N 1c}oll§1 plsl'sm 31}:1
crossed quarts, which gave prilliant ligh!; dark and colored 'Ja]j hf(d _z:var s)
I noted the position of the maximunt white band, and t-lle' p:)lntt'ol ’ 1.\idppf;al,:.
It was directly clear to me by SOV exal trials that the

ance on each side.

pper limb with its soin.
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corona was plentifully polarized in all the planes passing through the sun's
centre. Thedouble image prism gave the same results as the plain N icoll‘
The polarized light was most where the corona was brightest, least Wher(;
faintest. Satisfied of this, I turned to examine the light of the horn-like red
flame ; the corona seemed fainter behind it ; but though I contracted m
field I could not of course exclude all corona light. I could not detect tlie
prescnce of polarized light on thered flame. "With the double image prism the
flame did not scem to vary in tint at all ; with the Savart T could not get rid
of bands altogether, and I noticed that though extremely faint the Lands were
continued upon the moon’s surface. 1 was still straining to see and note an
diffcrences in brilliancy with the plain Nicoll, when a flood of lightin the field
told me that all was over.”

(68). These observations are pregnant with interest ; they lead
naturally to the conclusion that the ¢“coroma’ is very slightly, if at all,
self-luminous, but owes its brilliance mainly to the light of the sun;
while on the contrary the “red flames” are self-luminous, and composed
of intensely heated gaseous matter.

THE PENDULUM OBSERVATIONS.

(75). These operations have been prosecuted very rigorously during
P the present year, in conformity
ERSONNEL.

with the original programme
Captain J. P. Basevi, R. ., Surveyor, 1st Grade. .

Mr. W. M. Lemarchand, Sub-Assistant, 3rd Grade. of 0bservat101_1s of Ylbl‘atl'on m
» J. W. McDougall, Sub-Assistant, 3rd Grade. vacuo at certain stations of Colo-

nel Everest’s arc, with the two
pendulums which were supplied by the Royal Society, and have been de-
scribed in previous reports. Proceeding southwards from the Himalayas,
Captain Basevi had, in the two preceding years, completed observations
down to the station of Ehmadpur, lat. 23° 836'. This year the pendulums
were swung at no less than 5 stations, Badgaon, Somthana, Damargida
observatory, Kota Kodungul, and Namthabad, bringing the operations
down to lat. 15° 6'; thus about two-thirds of the pendulum observations
on the arc have now been completed.

(76). At the commencement of the ficld season, Captain Basevi had
to visit the Bombay observatory, in order to test his magnetic instruments
by comparing their results with those of the standard magnetometers in
that observatory, for reasons which will be explained in the next section.
He availed himself of the opportunity to take the pendulums with him,
and determine their weights and specific gravities, with the aid of the
apparatus which is employed for such purposes in the Bombay Mint.
The results thus obtained will probably be of much value in the final rc-
duction of the observations.

(77). Captain Basevi has continued to devote much attention to all
points, the investigation of which might tend to improve the accuracy of
the results of the operations, by bringing facts to licht which have any
bearing in the performances of a pendulum. For instance, the accuracy
of the temperature corrections depends on the thermometers truly indi-
cating the temperature of the pendulum ; it was uncertain whether they
actually did so, under the ordinary conditions of observation for several
consecutive hours of the day, in a uniformly varying temperature, always

botter at the close than at the commencement of the observations; under
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aich circumstances the temperature of the pendulum minjs i

that indicated by the thermometers. T(% ascertain wyh(:tlizlg :i?il:mif
atully the case, at Damargida Captain Basevi took complete sets of
observations with both his pen_dulums, lasting 8 or 9 hours of the ni;)'ht
from about 8 ‘P. 1\;1 . to 5 A, m addition to the ordinary diurnal observa.
tions wvhlqll are o s.1m11m' duration ;—thus, the night observations were
taken under a falling temperature, and the day ones under a rising
temperature. The 1'e_sults seem conclusive as to the fact that lagging ex-
ists to an a.mpunt .whlch, th.m_lgh. very minute, is still suﬂicientl;bappreci-
able to necessitate its recognitionin the final reduction of the observations.

(78). In my last report I described the steps which had been taken
for determining the factors of expansion of the two pendulums, and
pointed out that they led to the singular and unexpected conclusion that
« expansions determined by the vibrations of pendulums under a very
low pressure are materially greater than those obtained by vibrations in
the air, or by direct measurement.” I added that ¢ whether this is due
to an actual increase of expansion for a decrease of pressure, or to the
action of other phenomena which are at present unknown or only imper-
feetly known, i1s a problem of future solution.”” I have invited the
attention of some of the most eminent European savans to this point,
but as yet nothing conclusive has been established. The following sug-
gestions have, however, been received from Professor G. G. Stokes :—

“I can see one cause acting in such a direction as to explain the effect
observed, but whether the amount named be suflicient to explain the result,
I am not prepared to say. According to Maxwell the viscosity of air increases
with the temperature. Now, what would he the effect of increasing viscosity ?
In a pendulum surrounded by free air, doubtless to increase the time and
diminish by degrees the arc. But if the pendulum is closely invested by a
rigid envelope, the effect is not the same. Evidently, when the viscosity is
véry great, the instantaneous motion of the air tends to depend solely on the
instantaneous motion of the pendulum, and consequently the effect of resist-
ance, so far as viscosity is concerned, tends to fall wholly on the arc. With a
hampered pendulum (I mean one round which the air was hampered, the
pendulum itself being free ) I should expect the effect qf increasing viscosity to
be, first to increase, and afterwards to diminish the time, the rate of diminu-
tion of the arc increasing all along.”

Professor Balfour Stewart writes :— ) .
“T feel certain in my own mind that it is not due to an actual increase

of expansion for a decrease of pressure. To what -it i§ due is a dlﬂ.el‘ellllt
question, I hazard the following remark :—1I fancy it will be shown that t 1e
effect of air is of two fluids, one varying with the density, the other }1‘1del:)[en;I -
ent of the density, but varying with the temperature o‘f th‘e 'an.ir qucn 2
imagine that this may, nay that it must make, the temperature mha some
what different to that in vacuo, but whether it will account for such a differ-

ence as you have obtained, I am not prepared to say.”

MAGNETIC OBSERVATIONS. ' ; !
" two vears magnetic obgervatlons ave been
(79). During tho last gtkei in connection with the operations of
. PERSONNTT. the department, with unifilar magneto-
Captain J. P. Basevi, R. E. meters and declinometers and dip circles,
W H. Cule, B 2 which were constructed for -the Indian
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Survey under the superintendence of General Sabine and Mr. Balfour
Stewart, and were tested at the Kew observatory. But the resulting
value of the ¢horizontal intensity > at Mussooric differed very materially
from what had been obtained at the same station ( though not on exactly
the same spot) by the Messrs. Schlagentweit in 1855, our value being
7-286, their’s 8:1256, both expressed in British units. The difference
seemed to be very much larger than could be due to any secular variation
in the amount of the intensity that could possibly have taken place in the
interval of 11 years between the observations. In order to ascertain whether
there were any errors in our instruments or our modus operandi, Captain
Basevi was directed to take an independent set of observations with his
instruments at the Bombay magnetic observatory; this was done last
November, and the result—horizontal force = 8:068, was absolutely
identical with the value simultaneously determined, under Mr. Chamber’s
directions, with the instruments appertaining to the observatory. More-
over the mean annual value of this element at the Bombay observatory
was 7°943 in 1847, and 8025 in 1857, with which the value now
obtained in 1867 is satisfactorily accordant. I have therefore much
reason to believe that our results are quite correct.

(80). Our value of the total intensity at Mussoorie is 1°06 less than
that given by the Messrs. Schlagentweit in the 1st volume of their ¢ Scien-
tific Mission to India and High Asia.”” But the differences between our
values of this element and those given in the Messrs. Schlagentweit’s
chart of Isodynamic lines are less, and appear to decrease as the latitude
decreases ; thus, at 8 stations between 20° and 30° the average difference
is *45, and at 6 stations between 15° and 20° it is ‘21, our values being
always smallest.

(81). The following is a synopsis of the monthly observations
which have been taken up to date by Mr. W. H. Cole, u. ., at the head-
quarter’s office in Dehra Doon :—

MaeNETIC ELEMENTS.

Sra- L;alitudedand Mo;th and &5
TION. ongitude. ear, - . ]
Decination. Horizontal|  pyp,  [Total To-| 3
-]
o ] ‘ ° 3 n o '
Dehra| £ 30 20 | June 1867 41 3027

L78 6|Juy 7:2785 | 41 3118 | 97187

August ,, 72854 | 41 26-12 | 97176

Sept. ”» 7-2830 | 41 29: 5 | 97230

Qctober . 7:2870 | 41 2728 | 97227

Nov. " 3 3171E.{ 72954 | 41 2968 | 97401

Dec. ' 72944 | 41 2885 | 97367

January 1868 3 2 144 E.| 7-2044 | 41 2738 | 97328

February ,, 72915 | 41 2706 | 97322
March  ,, 7-2990 | 41 2519 | 97336
April 7-2811 | 41 29-98 | 97216
May » 7-2803 | 41 3302 | 97281
June . 72900 | 41 29-28 | 97317
July » 73053 | 41 34:04 | 97642
August ,, 72923 | 41 2874 | 97333
Sept. ,, {3 3 42E.| 7-2887 | 41 32:45 | 97379

October ,, |3 2 126L.| 72762 | 41 2996 | 97150
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(82). The following is a 8ynopsys of (g

. Dlain Basevi’s olserva.
tions. Each result is usually the mean of two independant determing.
tions on as many days, the number varying from two to seyen

at each
gation :—
S —
MsaNgTIC ELEMENgS,
R @ S % &
os. | § ) F | TogRe | E2 % | v,
STATION. g =1 , Sg S =
| 4 g2 | 2| & | 52
== = =1 ol =} B
_—
o s - ’ ° 7 o F 4
E 2 642 72877 | 41 2767 | 97o4d The H, I. at
Rgrah  ...[ 30 20 (78 @ |Januarylse? ... ) §°{"“‘""d was
! g : 39 724| 9543 |determined from
Meerut ...)1 28 B9 |77 44 ” 1 e n 2456 74082 7 “']e mean ofo‘t
. . . ! 9-3430 | observations op
ha .27 9178 g2 |February,, .|, 2462| 76505 | 36 143 the 23rd Decem-
Pahargurh, | 24 56 | 77 44\ March ,, .., 2100 | 77070 | 316931 | €088 [bor and 1y

January alf very
i . g 7 90872 |accordant, Tha
Kalianpur, {24 7|77 42 |{March & Apri) 1490 78461 | 30 1784

! 1867, "

character of the
rock is trap; g

. . . 7 89520 | good deal of iron
Ehmadpur. | 23 36 | 77 49 |April1s67 .|, 2 62| 77607 | 20 6378 nprorked in the
Chickuldah. | 21 24 {756 56 | October,, .. |, 1540 79804 | 25 4241 | 88570 |nmeighbourhood ,

the posaibh;
’ . . 8'6386 | presence o

Badgaon 20 44 | 77 39 | November 1867 | ,, 0 551 | 79704 | 22 4099 whic? r?ay t“hc
a . ‘ 23 4261 | 91635 |count for he
Dec. 1867, Jan, | ,, 0281 | 6:3900 discordance in

Sthana w19 5\ 77 42 1868, ? H. L and Dip,

' g g 84847
Damergid- |18 3|77 43 |January1868..{,, 1 204 | 79055 | 10 3304
da.

: : 171699 | 85080
Secundera- |17 27 |78 32 | February,, .|, 1341{ 81239
bad | |
. ’ * 10 36'44 84145
Kodungul, {17 8|77 41 |March ,, .|, 1288| 80635

' : 8:3005
1 15 60|78 6 1 5 e | 1207 80728 1 13 42°79
Kurnool ...

. ‘ 11 4093 | 62629
Namtha.[15 6|77 3 |April , ..}, 1106 6113
- 7 T4
Jul e .
Bangalore,,.| 12 59 | 77 39 Juﬁ%g'md y

IEUTENANT T. T. CARTER, R. E, ON THE

ABYSSINIAN
EXTRACT FROM A REPORT BY L ON WITH THE

T1
SURVEY OPERATIONS IN CONNEC

EXPEDITION- . . ﬁeld fOTCe was oY=

byssinian il der-

ompany the A . er, Commander

e e e G

ganized a follows :— o N ecitants, Lieute-

:1? -C"I%ue(i;, ztmd wa,Fs: cosrﬁfs:;gﬁ}. T. Survey of Ingl g &Asss:;j;ly of India,

. L. Carter, ». E., . T.

: Veyor
nant A. E. Dummler, k. E., Assistant Surveyor,

. ’ Topogrqphical Survey
and Lieutenant T. H. Holdich, Assistant Survey g;rty) classies. .

. 40 ( . d m
: : ' tablishment o ; uired, and my
of India, with a Native g;’, :he survey party be::;%‘ I;Z%e to me about
hav: Thi) firt 1{;21‘:;1;1:2%11 the charge of the same
aving been se

% i nd m self
¢ O ber 1 jeuftenan HOldlch a ; y

t ddl f t'he m 6 ) T Slurf!ey a Deh a DOOD H Lleute-
he ma e o on th o ) t T

. Captain Haig,
Wwere at the Head-Quarters Oi fﬁi Bombay party under .Cap

“ on W.t’ 1 eSS.',l‘I'yaIIﬂnb[e‘
1 : < the nec .
ant Dummler at PO a, s IOSt in ma,l\lng

' a t be at Bombay
of the Royal Engineers. No tlm‘?cgzi that the party need 1o

: .  ima :
ments, and it having been in
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till the lst of December 1867, up to the 11th of November T wag
employed with Licutenant Holdich under instructions from Lieut.
Colonel Walker, ®. E., in taking astronomical observations, and practising
with the view of accustoming ourselves to the astronomical work which
would form part of our survey operations.

On the 11th of November 1867, I left Dehra, accompanied by
Lieutenant Holdich, and taking with me 10 (ten) classies, natives of the
hills, and accustomed to the survey work in the Himalayas ; Captain T. G.
Montgomerie, ®. E., the Officer in charge of the Kumaon and Gurhwal
Series, having kindly permitted me to take such men of his party who
were willing to accompany me. The services of these men I subsequently
found most useful. .

I proceeded by rail from Meerut to Jubbulpore, marched across to
Nagpore, and thence by rail to Bombay, arriving there on the 30th of
November. At Bombay, I was joined by Lieutenant Dummler and the
rest of the classies ; these latter were, with few exceptions, men new to
the work and entertained at Poona.

It was the 13th of December before the party embarked, so that
ample time was afforded for such equipment as I thought necessary to
take with me, and providing the classies with warm clothing, &ec.

The instrumental equipment consisted of—

A portable transit instrument.

Two 6” theodolites, fitted with micrometers in the eye piece, with
the view to using them for traversing in hilly country and 2 pris-
malic compasses, with the same micrometer arrangement ; 3 plane-
tables and stands and a battery of 4 chronometers, as well as
aneroid barometers and boiling point thermometers, for deter-
mining the altitudes of different places.

The chronometers were rated at the Bombay observatory before
starting.

The party arrived in Annesley Bay on the 4th of January, and disem-
barked on the 8th ; it was the 15th before any carriage could be furnished,
all available carriage at the time being required for the conveyance of
provisions to the front. In the mean time, having reconnoitered the
country at the foot of the hills, I determined to measure a base-line near
Koomaylee, the first march towards Senafe. The ground here was level,
but free from heavy jungle, though much cut up with ravines; but by
means of the subteuse instruments, a base-line of 51469 yards was
measured, and from the extremities of this base, two points on the lower
spurs of the hills were fixed, 8 miles apart, and on this side, the triangu-
lation was extended, fixing several commanding peaks at distances from
10 to 20 miles off. Observations were taken at one extremity of the
base-line to determine its latitude, and also the azimuths of the other
extremity. These observations having been worked out, I was enabled
to project a plane-table, and to lay down on it the points I had fixed by
triangulation, and I directed Lieutenant Holdich to take up the plane-
tabling of the country from Zoola to Senafe, and to sketch inasmuch
of the same on either side of the line as circumstances permitted. I also
requested him to take a theodolite, and when visiting those peaks already
fixed, to extend the triangulation ; by this means, I hoped to connect this
portion of the triangulation with the new base I intended measuring near
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genafe; but to make certain of hav
hase-lines, I directed Lieutenant Dﬁ?rrllr?lgra(; connection between these two
of the Koomay!ee base, and to join on witho lfarpya traverse from one end
of February, Lieutenant Holdich had left the Senafe bage. By the 1st
proceeded to Senafe, arriving there on tI}Ille o ndependent work, and I
the new base-line, and fixed se ? the Sth of Februar m,
e, and ¢ veral points in ady oo Haly, easured
able, and took up the sketching of this portion of the o ot @ Plane-
thh of February, Licutenant ﬁumml : portion of the country. On the
with the Koomaylee one by the tmel connected the base-line at Senafe
here on account of working out the t;r:’jé'ﬂfe- Some delay was oceasioned
witten to me for the same, and Lo 1s§_, Lieutenant Holdich having
unfavorable, cloudy and rainy’- he ha(}l) orung 1 that the weather was so
peaks on either side of the 5 e maraicenb ed a few of the higher
surroupded with clouds. He had tried r oty put always to find himself
but with 1o success, the cloads alwavs fin}ammg on the peaks all night,
out everything from his view. His E};cellségg vﬁ;[h gle o chotting
had wriften to me for a sketch of this ort}" ef ommander-in-Chief
most anxious to find a route from the h%)crh iondo the country, being
to turn the difficult defile of the Looroo Pass bLiemz I the const, by which
leaving this portion of the country to bé donl:: ientant EOldwh suggested
gg;vq mggtionedi{a,nd also because I thought it una;(f:r‘isa}glteﬁt)g 22:: o any
i the work, depending for its completion on such tios for
survey work as the return march would allow of e opportumtics for
were afforded, on the return of the arm 0'-, o pueh epportanibies
complete the sketching of this part of theygc.)unltgru:sc Ei(cia }tirl:;tflz l‘emft i and
and I am happy to say that by the 12th of March he had conl;Ple ltmétttelf’
survey of—square miles of very difficult country up to SenafeP: il h 3
been instrumental in finding a road by which the Loor Id ilo wi
turned. By this ti o : ooroo defle was
b y this time I had completed the survey of about—square miles
lfyond Senafe, and I now requested Lieutenant Holdich to continue
: etching from the point I left off, towards Adegerat, while I proceeded
0 Anta.lo to measure a third base. Lieutenant Dummler had in the
meanwhile continued the traverse to'Antalo, and I now intended him to
plane-ta,ble_back to meet Lieutenant Holdich. This was ultimately done,
allld a continuous survey of the line of march, showing the topography of
; e country on either side for a distance of from 10 to 15 miles, was
nished by the 6th of April, completing the survey to Antalo. The march
?f the army was so rapid, and it being impossible to carry more than a
ew days’ supplies on account of scarcity of carriage, prevented a conti-
The system I then adopted

nuous series of triangles being carried on.
Was measuring base-lines at distances of about 40 miles from each other ;
hese bases and fixing points, and con-

building one or two figures on t
hecting the bases by traverse. I hoped in this way to have plane-tabled
a large portion of the country on either side of the line of march, but the
nature of the country beyond Antalo prevented our going off the line.
Plane-tabling was carried on to a point 90 miles beyond Lake Ashangi,
though the amount of the country sketched in on either side was consi-
?}?rably less than what was able to be done up to Antalo, on account of
ne plane- i ompany the traverse.

Plane-table having to accomPLY So T parch, T found His Excel-

1 On arriving at Antalo on the lf)th ‘
eney the Commander-in-Chief advancing 59 rapidly on Magdala that
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I proceeded at once to Lake Ashangi, leaving a gap of 50 miles to be
filled in subscquently by Licutenants Dummler and Holdich. At Ashangi
1 measured a 4th base, and having fixed a sufficiency of points, proceeded
to sketch in the country in advance. At Ashangi, the continuous hard
work, without the amount of stimulant and food to which one was accus-
tomed, began to tell, and I found I could not do the same amount of
walking, &e., as I had hitherto done; and after plane-tabling as far as
Murawur, the 3rd march from Ashangi in advance, I was obliged to
abandon the plane-table, and carry on the traverse alone. The Com-
mander-in-Chief was now close on Magdala, and I had neither time nor
was I able single-handed to do more than traverse. I succeeded in car-
rying on the traverse asfar as Magdala, arriving there on the morning
of the 13th, the day of the assault. After the taking of Magdala and
up to the 20th, I was employed at Sir Robert Napier’s desire in making
a plan of the position and neighbouring country on the scale of half a
mile to the inch (this plan was completed and made over to Sir Robert
Napier on his arrival in England).

Virtually, the expedition was now at an end, and the Medical
Officers being of opinion that I should for the present give myself a rest,
I proceeded on the return march to the coast, a few days in advance of the
main column. At Ashangi, I met Lieutenants Dummler and Holdich,
who had completed aroute survey between Antalo and Ashangi. I made
over the charge of the party here to Lieutenant Dummler, requesting him
to extend the work if possible on the return march ; but no opportuni-
ties were afforded of doing anything more, and the survey party arrived
at Zoola on 30th of May. Lieutenant Dummler endeavored to connect
the end of the base-line at Koomaylee with the harbour at Zoola by
traverse, and when doing so, received a sun-stroke which disabled him
from doing any further work.

No observation for determining a longitude had yet been taken,
and this piece of the work devolved on Lieutenant Holdich who was kindly
assisted by Captain Darrah, r. B. (an Officer who was employed on the
British Columbian Boundary Commission). A longitude of Zoola was

determined by the
Zoola east of Greenwich. method of moon culmi-

k. m. s : ;
June,1st 2 38 5041 nating stars, with re-
, 2nd 2 38 4597 { Observed before full-moon, sults as stated in the
» 3:«11 .‘23 gg : g?é'g’é margin, and I dare say
» 1 ) . .,
" 5th 2 39 1573 Obsorved after fullmoon.  R€ Tesult will agree

‘ more closely when cor-
rected for increase of moon’s right ascension determined by actual
observation at Greenwich observatory, where it is proposed to send
the computations for final correction.

Several observations of moon’s zenith distance were also taken for
longitude, but thesc have not yet been worked out. On the 30th of
May, at the recommendation of a Medical Board I left for England; on
the 5th of June Licutenant Dummler also left, and we were followed on
the 12th by Lieutenant Holdich, with the records, &c., the Government
of India having sanctioned our all proceeding to England for six months,
with the view to the completion of the work, and Her Majesty’s Govern«
ment having approved of the same, . !
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The native establishment, with the instrumental equipment :
«nt to Bombay in charge of Captain Pottinger, =. A., qof lthee n(tiu:;féﬁ
Master General’s Department ; the instruments were consigned to care
of Captain Dueat, ®r. E., Executive Engineer, Bombay,

The hurried nature of the expedition, the difficulty of moving off
ihe line of march, and the weather were all unfavorable for survey work ;
md it was only by very great exertion that the party was able to com.
plete the survey of as much of the country as it did,

In conclusion I would beg to bring to the notice of the heads of
their different departments, the services of both Lieutenants Dummler

and Holdich.

Out-turn of Work. No.
Longitudes measured by moon culminating stars .., 1
Longitudes measured by moon zenith distances .., 1
Base-lines measured 5
Triangles observed, all thrce angles measured ... 8
No. of intersected points fixed we B0
No. of heights observed with theodolite v 30
No. of heights determined by boiling thermometer oo B0
Latitudes determined by circom-meridian altitude 8
Latitudes by observation to the pole star 6
Azimuths observed v e 5
Miles of traversing with subtense instrument ... o 400
No. of square miles surveyed on % inch secale ... ~ ... 7000
Plan of Magdala position on 4 mile to inch <. 70 square miles.

. Connected with the astronomical latitude, longitude, and azimuths
were some 50 time ohservations.

The party are at present doing office duty at the Topographical
Department of the War Office, London, bub results of their operations
will be compiled in one report, on the completion of the work,

EXTRACTS FROM THE REPORTS ON THE TOTAL ECLIPSE OF 18TH
: AUGUST 1868.

LIEUTENANT HERSCHEL'S REPORT.

* (). Tt is perhaps necessary in the first place to explain the ci
cumstances under which I became connected with these observations as

an employé of the Royal Society of London. jTXttentign was drzmlrll fo
this ecli i i by Major Tennant, r. E., early
18 eclipse as important to science by Ma) o di n M;Ly of that

1867. 1 was at that time in England on sick leave, .
year, a proposal was made to me, on the part of the Royal Society, to
mdertake certain observations of a definite character (the nature of

which I shall have occasion to describe presently) Jsilsou;(;llma?;e rztwlvl;xl'le t;

India and other considerations make it possible. ol
accepted the proposal subject to your approval, and accolll' ingly b
Royal Society decided to purchase instruments suitable to ? ogcaszg )
while I turned my attention to the branch of science invo vert-—_- ha
of « spectral analysis,”’—and addressed you with a view to asce aining

I'-

o S
ow far I was justified in accepting the position.

). It tt}ms came abou{) that, on the expn'atm}cl' 0{ g]ytoleri‘;e,b:[
teturned to India in charge of certain instruments entrus| ed. g th)c:
the Royal Society ; and_ with a paper of mia:wh%nl?ncllzdlii 111\)fg;l e
character of the desired observations, in m}{’t SP%(; et-:’i-kC place on the 15th

o the 8t December, and the eclipse W
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August. The interveni i :
professional dubies asamexllt%‘betr“:fetlxass In great measure devoted to m
at the measurement of the base-line El']‘;ey Department—first in assistine
computations arising out of it, but Eh angalore, and afterwards in the
In practising with the instruments ande- whole of my leisure was Spenz
As these were necessary rather than i In preparations and arrangements
details about them, further than toarslhmt?‘]fshng I need not enter into
sure, (1{) notIa,ctual success, at least a rg"l‘;ollafbgiflmi;m%pls't 1-eqfl_1isite to en-
5). It is nec o obability of it.
should sketel, the nat(lalsr??fr‘ > g;l%“:ﬁ:’sel ) li)st.efore proceeding further that I
be separated into its constituents 21::; L(}):ls proposed. ~That light may
1':138‘6(1 according to their colors in, assi ose constituents sorfed and ar-
prism of glass, has long been k’no b s-smlg through a Wedge or triangular
produced a ““ spectrum” of a deﬁniv‘gtla1 ,ha S tha solar light so distributed
peculiarities had been olose] obsec a:ll'ftcf)e1~ wag also known, and its
last eight or nine years T, opserveds but b was only within  the
ofer’s lines— i’ rities, vz, :—Fraun-
T abssl‘bgvere fll'le to a solar atmosphere, which, according to I;}I:e
ory, a portion of the light emitted by th &
This theory was based mainly on the ob dy't ; .body of the sun.
thetspec(;:rum, of these lines with those o(t1 lsi(zgl"l‘lltes5 kI:g\?vrflEg, bOf P0§i':i(:ln in
certain efinite elementary substances when 1 o by
difference being that the latter were &7 éen_lntenseloy heated ; the only
dark.  And the explanation of § }fil:fd'gg ¢ lines, while the former were
by comparison only. So that if the slurc;r?:rl: @ was that they were dark
. : . d to be enveloped
m vapours of the elementary substances—i?nzupp(ise deod. o
luminous perhaps, but / ensely heated indeed, and
the light fI;'om 1I;)h<,a lattere:\foﬁg}{)aéna{)};c?r%%trﬁll fl') Ody—}cel'?t:}mlln portions of
the 1siatrjne ]tigdl,l olrllly less luminous, and bhe,refor: "{)O; gomll)%lritsocr)xf 3;'&3155111%
unobstruc ight dark.

(6). The use of the prism in a i i i
larger application than any fhing 1 havgasll{:tlsgl%eilggrte IZn?ifi: ol llfiluf)h
quite out of place to attempt to explain the tests which i;v e li .
Suffice it to say that the appearance of the spectrum may or mE;I;rP if:t.s
:Eg;f&?n tht? :ﬁuzce of the light as well as the chemical and physical con-

of that source.

(7). The appearances presented during an eclipse, as seen through
telescopes, had suggested all manner of theories as to the constitution
and nature, both of the corona and red prominences. At the last great
eclipse—that of 1860—spectroscopes were unknown. It was not till two

ears later that sufficient advance had been made in this direction to
enable Mr. Huggins, whose name is so well known in connection with
this most interesting branch of physical discovery, and padre Secchi of
Rome, to commence the spectroscopic examination of celestial objects.
To their discoveries I need not refer further except to point out how
they naturally excited a lively interest and a strong desire to apply the
new implement to the solar appendages during a total eclipse, when the
comparatively blinding light of the sun’s body should be obscured.

To make more clear the special questions which 2 spectroscopical

examination of the corona, &c., was expce i

cted to aid in solving, I shoul
add that a “spectrum” bas of necessity one o It 13

f two characters.



either conlinnons ov discontinnous, i, e., t 1 S

unbroken, or is only a series by courtes“;’, Oilltlaeorsfrlllﬁ's -Of ‘colors > cither
I occtoving ther ; s ! ¢ representative colors

only occupying: their proper places, the rest being absent. T} h

ters indicate whether the light emanates from g ﬁlminou. li | or T,
trom a luminous @ ! : s solid or liquid,

or fr ous gas or vapour, and in the latter case may, and

day no doubt will indicate certainly from w/iat gas or va 0m}" ’ some

Qn the supposition that the “ corona’ was a solartlpémtm(;s h
questions arose, 1s that atmosphere a sclf-laminous vapour or £i eiI:'e,- the
vapours ? and in that case of what vapours does it consist ? orx'm?t o
non-luminous vapour rendered visible by the reflection of the sola lsl'l la
from its material particles ? or, again, does it consist of strata 111. 2t
both thesp characters ? and others of a like kind., we showng

_ Again, there was a still greater curiosity, if possible, to learn som
thing about those strange appearances called, for want of any knowled o
of their real nature,  protuberances,” ¢ prominences,”  flames” and tge
like. Were they really flames? and if so flames of what? On all thesg
points the spectroscope, if it spoke at all, would certainly speak the truth ;
and science seemed faurly able to interprete the oracle by the help of late
discoveries in terrestrial physics.

The event, which so far as T was concerned in it, I now proceed to
relate, has in great measure answered these questions, thereby, as in all
cases of scgentiﬁc search, limiting speculation and pointing the way to
fresh questions, to be answered, 1t is hoped, on some future occasion.

The instruments placed in my hands for these observations, as well
as for another kind which I shall advert to presently, were—

lst.—A fine equatorially mounted telescope of 62 inches focal
length and 5 inches aperture, with clock-work driving machinery to
ensure an automatic maintenance of direction upon a moving object;
and in connection with it, though an independent instrument.

2nd.— A spectroscope containing a single flint glass prism for the
separation or analysis of whatever light might be collected and thrown
upon it by the above telescope.

The latter of these two I should observe, acts the part of a large,
and in some respects inconvenient, eye-piece to the former, with this
difference as compared with an ordinary eye-piece, that whereas the latter
Presents to the eye a magnified image of the object towards which the
telescope is directed, the former offers no such advantage, but only re-
ceives and sorts the light and presents the resulting arrangement for in-
spection, quite devoid of any jform corresponding to that of the real
object. It will therefore be understood that I had to make up my mind
to see nothing of the eclipse as @ spectacle, with the fine telescope at my
command. Nor did I: were it otherwise I :should confine myself in this
report to a description of a more generally interesting character than I

am now enabled to offer. _ )
Having now given an outline of the proposed objects, and suffi
ciently indicated the nature of the instruments, I need not dwell on the
Preliminary arrangements—among which however I should mention the
ble wooden observatory (which I contemplated

constructi f orta .
uction of a p for survey purposes) and the choice of a

making use of afterwards .
station of observation. With regard to the last, I may take this oppor-

tunity (o offer my grateful acknowledgment of your energetic assistance
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in procuring through the local Governments the necessary information as
to climate and weather at numerous stations along the line of ‘eclipse ;
and of your warm support amd concurrence, in all my endeavors to
obtain for the Royal Society the best chances of success ; more especially
in procuring the sanction of Government for the necessary expenditure;
and in giving me the assistance of Licutenant W. Maxwell Campbell, r. .

The station selected, with your approval, was Jumkandi—a small
town notorious on the Bombay side for the small rain-fall which charac-
terizes the district in which it is situated. It is the residence of an in-
dependent native chief well known in those parts for the enlightened
taste which he displays in surrounding himself with the products of
Turopean skill and refinement, as well as for other reasons. I was, per-
haps unduly, biassed in this choice by the spontaneous offers of assistance
made through his secretary, when the question of a suitable position was
first mooted. I wish I could add that I had reason to congratulate my-
self on my choice. In point of fact, it was by no means an easy thing
to decide. There seemed a strong probability of cloudy weather, wher-
cver we went, at that season ; and access was not equally practicable to
all places. The main road through Dharwar and Belgaum might reason-
ably be expected to be passable even in August, and Jumkandi was dis-
tant from it only 80 miles. Nevertheless I was unwilling to risk send-
ing my camp such a distance except in charge of an assistant. I had
received your permission to avail myself, to the full extent of my require-
ments, of the services of Lieutenant Campbell’s assistants at Bangalore.
I proposed to enlist one of these gentlemen as a recorder and observatory
assistant, and a second was required to take a series of-independent
observations of the intensity of the chemical action of sun-light during
the progress of the eclipse. I believe Lieutenant Campbell was a little
doubtful whether the nature of the observations with which he was en-
trusted would be such as to require an assistant, but other consider-
ations arising out of his professional work and requiring the detach-
ment of an assistant in that direction, which will no doubt find a place
in his regular report, induced me to consent to this further increase to
the strength of the party.

Mr. G. Anding accordingly went as Lieutenant Campbell’s per-
sonal assistant, and as the senior in charge of the party. To Mr. A.
Christie, I entrusted the photo-chemical apparatus, and instructed him
in the use of it: while Mr. J. Botid accompanied the party to act even-
tually as my assistant.

The party left Bangalore on the 7th July, and reached Jumkandi on
the 9th August, having made a very ereditabletarch of 392 miles over
very bad roads in 84 days, including halts.

Licutenant Campbell and myself follgwed later, arriving at Jumkandi
on the 14th. On the evening of the same day the ohservatory was up
and the instrument in position, but unadjusted.

Before proceeding further, T will endeavor to describe the nature
and object of the special observations which Lieutenant Campbell was
about to sccure. I have said that somhe of the questions which it was
desirable to have answered, if possible, had reference to some remaining
uncertainty as to whether the corona was or was not a solar atmosphere ;
or whether it was not possibly of thenature of a terrestrial atmospheric
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alo. This question appeare] to :

{.lhe - polariscopes”—a,rll li?’nstmmenlt)ef::sif?]ptlbl.e of solution by the help of
of light. Light being always more o fesls"at‘ﬁ% .thg plane of polarization
surmised the}t, if the corona wags reflected solgl? lc? llzlz .[t))’ l;'eﬂfCﬁlon, it was
traces of this peculiarity when viewed with thg 51; should show some
sirument would at the same time indicate the p]anlé : f{'lsccipf‘g W_hlch n-
therefore the Probable position of the reflecting surf':;tcepo q;;lzatlon, and
the source of light. It is hardly hecessary to add that th‘Z] ol regard to
merely an adaptation to a telescope, of one or other of cer{;Jaisnscopf' 18
combinations of crystalline plates, This Instrument does not p?cutll?r
case of the spectroscope, materially affect the form or 3PPeal‘,ant L’; the
object. In one case it presents two distinet fields of view, identical is
every respect, except that they are differently tinted when Igolarized light
is present : in the other, one view only is presented crossed by moregor
less faintly shaded and colored parallel bands, the direction and arrange-
ment of which give the required information as to polarity. So much
of explanation seems necessary in connection with Lieutenant Campbell’s
report, copy of which I enclose.

I should also state that the Royal Society furnished me with four
small instruments called ““ hand-spectroscopes,”” for distribution according
to circumstances. I was at some pains to give these instruments a fair
chance, but up to the present time I have received no reports from which
snything material can be gathered.

Two other instruments which I brought out myself of a like
nature, and which I lent to Mr, C. S. Chambers, Government Astrono-
mer at Bombay, were rendered useless in his hands by cloudy weather.
On the whole, these instruments have fared so badly that there seems no

occasion to describe them here. ) _

I may now return to the principal subject of this report, to which the
greater part of the foregoing remarks must be considered as necessary an
introduction, as the actual preliminaries were to the event. The interval
from the 14th to the 18th August was occupied, as may be supposed, in
anxious preparation and uncertainty. The weather was far hﬁ'é)m E}I;O;'
mising, being persistently cloudy; but we entertained hopes each day ha
it would be the last of an unusually protracted interval of such weather

! tainty as to the phenomena to be witnessed,
ot Y e ety to the spa};e of time which the clouds

combined with the uncertainty as . . _
might allow for observing them),r rendeted 1t almost impossible to lay‘dlclm;ln
a definite course of action, and greatly helghtengd the n?'voustapgﬁbfl t;
sion otherwise so natural to the occasion. Tg this c'a:ilset bn;ﬁsinamuown
the almost complete abstrastion whose result is so eviden of - ozsew-
Personal recollections of that morning and in the absence 0 ar J;‘airl Ny
ations of a generally interesting character Whlcl'fl‘- one1 glginutes b);f e
supposed to have made. I was closely 1mp1'lsom(eld rom minutes helore
to nearly the same time after the tota(i phase, and was sens
externa um of voices around me. .
Ablog::ltlt(;)hfnﬁlutes before totality comr{lenced1 1 tool{uileps r:fytlt):;s;ig{)ar
4 the telescope and occupied the interval in final ﬁeabe o AT
lines to which any subsequent teasurements mlgflth xe 1-ew. apidly
Was thus engaged, the spectrum of wha'}: mmm(;le(iltoma ;3 ?)e guessed oy
Narrower, and I was watching eagel y—an \ i
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intently ! for the final disappearance which was to reveal, in place of the
solar spectrum, that of the corona, when the lqtter faded prematurely
through the intervention of a cloud, and the precious moment was lost.

I went to the finder, removed the dark glass, and waited how long
I cannot say, perhaps half a minute. Soon the cloud hurried over, follow-
ing the moon’s direction, and therefore revealing, first, the upper limb
with its scintillating corona and then the lower. Instantly I marked
a prominence near the needle point, an object so conspicuous that I felt
there was no need to take any precautions to secure identification.
It was a long finger, like projection from the lower left-hand portion of
the circumference, A rapid turn of the declination screw covered it with
the needle point, and in another instant I was at the spectroscope. A
single glance and the problem was solved. THREE VIVID LINES, RED,
ORANGE, BLUE ; NO OTHERS, AND NO TRACE OF A CONTINUOUS SPECTRUM.

From that time until the end of the 5 minutes I was endeavoring
to seize the fitful glimpses of these lines for purposes of measurement.
I succeeded with the orange and blue, but there was not sufficient time
for the third. The field became suddenly re-illuminated, and the total
eclipse was over. Nothing more could be done except to check the mea-
surements against those of the solar spectrum. .

Of the result of this comparison I will say as hittle as possible for
obvious reasons. My impression is that the flame I was looking at cons
sisted principally of sodium, and possibly hydrogen, in an intensely heated
condition ; but 1t would plainly be premature to indulge in speculations
when a little patience will supply other and independent data.

The absence of any spectrum of the corona is simply negative
evidence, and nothing more can be based on it than the presumption that
1t was faint and probably “continuous,” which would imply reflection of
solar light rather than itrinsic luminosity. On this point also reserve
18 better than hasty speculation, although the conclusion to be derived
from Lieutenant Campbell’s observations of polarity, that the corona
1s not self-luminous, but only a reflecting agent, is irresistable.

LIEUTENANT CAMPBELL'S REPORT. iz

T was deputed to accompany Lieutenant Herschel on his expedition
to observe the phenomena of the total eclipse, and to use the instruments
supplied by the Royal Society for the observation of polarized light in
the corona and red flames.

The instruments in question were as follows :—

A telescope of 3 inch aperture, mounted on a rough double axis,

admitting of motion in azimuth and altitude by hand only, unaided by
any appliances for clamping and slow motion. The telescope was provided
with three eye-pieces of magnifying powers of 27, 41, and 98, and with
it were furnished two analyzers for polarized light, viz., a double image
prism and a “Savart’s polariscope.”
] The first gives two images of the object viewed, which, when polar-
1zed light 18 present, become strongly eelored with complimentary tints,
by whose changes, according to the position in azimuth of the analyzer,
the plune of polurization may be found,
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arriving at a knowledge of the latt
) _ er.
Wlth the former, slight polarization would pr
recognised at a glance, while with the latter t1}31101)ab1y be more readily
could be more easily and accurately determined e plane of polarization
To carry these analyzers I had a pair of o
w0 attached by a collar and screw to thg o popted arms constructed
admit of the eye-piece being changed. eye tube of the telescope as to
‘Each arm’ carried one of the analyzers in a cell. in whi
motion could be given for analyzing pg;pose;n a cell, in which a rotatory
Either analyzer could in this v?ray be brou ht inst 1 4
before the eye-piece of the telescope, or both gl d i)ns antly into position
the tilescope used by itself at pleasu;'e couic be turned aside, and
~ Immediately behind thi atus a ci -
about 12 inchesydiameter ;Islda}i?e?g;us 2a3i1rci? I(;Lr piece of card-bourd of
the ey :htubel,da}r)xd to each analyzer was a%ixedaaelon‘g‘?a;oiﬁnrtgyb;t:}cl?cel?'zo
azumuth could be referred to the graduations th pe A
measures of position or change of azimuth o et e should
fm'msTh}fd with a hand-specn%scope ?‘(;Tltliiretipgiegzr? eerable: T was aso
= e point chosen for my station was on the rther
range of hills, about 14 miles west by south of J ;rgkusclllil. Flope of a ow
. The flatness of the hills on top offered no point from which an
utmtx}terrupted view could be obtained in all directions, and from my
zva lotlll1 I only obtained a view of the northern half of the distant horizon
er the plains, extending in that direction for many miles, above the

general level of which I was raised about 200 feet.

Early on the morning of the 18th I proceeded to the spot, having previ-
lter in case of necessity.

ously sent up the instruments and a tent for she
At sunrise the sky was beautifully clear, except in the northern

horizon, where there were low clouds lying over the river Kistna. There

was a gentle breeze from west by south-west.
began to rise, and form in an

A little later, light, flocculent clouds
arch overhead from west to east, continuing to increase as the morning
wore on; then a light scud set in, and turned gradually into broken
ﬁlasses of thick dark clouds.

, Before the commencement of the eclipse, I toolk observations for time
with a small theodolite, from which I computed the error of my chrono-
meter (a mean time chronometer by McCabe) to be 1h. 14m. 55'2s. fast
on local apparent time, and by that qua.ntity I have apcordmgly corrected
all observed chronometer times in the statements of time which foIIOW-.

I observed the first contact which took place at 7./t. 45m. 13s.
(local apparent time) about ] 5° from the vertex, after which I wat.ch‘ed
the progress of the cclipse, and noted the time of occultation of three

spots which were visible on the sun. ‘1 the

During the progress of the eclipse, I observed no lu}e\;en:;;:‘ss nlif he
moon’s limb, nor any wanb of sharpncss 11 the cusps—using MAgRIYTS
Power 27,
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The following notes were taken on the s
1 . pot :—At first contact, g
very slightly obscured by flying clouds. At 84. clouds thi lthor-
g, rising from south-west a-ndg west, Flouds thick and gather-
Wind higher and gusty.

k. m.
8 10. Clouds overhead, increasing and thickening, and risin
steadily from west. s
8 20. Sky nearly entirely overcast, clouds thickest in neighbour.
hood of sun.
8 25. A clear break. .
8 380. I thought I could discern very faintly the dark Limb of

the moon beyond that of the sun, and at this time
maku}g allowance for the general cloudiness, I did not,:
perceive any decrease of light on the landscape.

8 40. But 10 minutes later the darkening was decided,

8 45. Thick clouds well broken up still gathered most closely
in the region of the sun. Light becoming lurid, and
increase of darkness very apparent.

8 52. Cusps perfect (magnifying power 27).

Closely before totality, a bright line of light appeared to shoot out
at tangent to the moon’s limb at its vertex, as if running across the
bright crescent of the sun (though, of course, not visible against the
superior light), and extended beyond each cusp to a distance of nearly or
quite 15 minutes. The corona became visible immediately after, between
the dark limb of the moon and the bright line. The corona did not
appear so bright as the line, the brilliance and whiteness of the light of
which was most striking. This was seen through a lightly smoked glass.
At this period, probably not more than 3 to 5 seconds before totality
ensued, a thick cloud shut out everything, and the rest of the phenomenon
was only seen fitfully through openings in the clouds—for an aggregate
period, which I estimate at somewhat less than half that of totality.

This alternate appearance and disappearance troubled me greatly,
and gave rise to nervousness and excitement, for, owing to the imperfect
mounting of my telescope, I was apt to lose my place whenever the light
was cut off by clouds, and waste the precious moments of clearness in
finding it again. On the first opportunity after the commencement of
totality, I turned on the double image prism, with the eye-piece of 27
magnifying power, as recommended in the «instructions,” which gave &
field of about 45" diameter. A most decided difference of color was at
once apparent between the two images of the corona, but I could not
make certain of any such difference in the case of a remarkable horn-like
protuberance, of a bright red color, situate about 210° from the vertex
reckoned (as I have done in all cases) with reference to the actual, not
the inverted image, and with direct motion. I then removed the double
image prism, and applied the Savgrt’s pqla}'lscope, which gave ba»(lids_ :}2
right angles to a tangent to the limb, distinct but not bright, an Wlll
little if any appearance of color. On turning the polariscope in 1ts cell,

the bands, instead of appearing to revolve on their own centre, passing

i : ight and arrangement, &e., travelled
through various phases of brightness g nent, O much

bodily along the limb, always at right angles thercto,
bange in intensity, or any at all in arrangement,
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The point at which they seemed sty >
vertex, and I rectcl)rded them zs black centi*z:ll.g et was about 140° from

Believing that with a higher power and sm ;
it easier to fix my attention on oneIpoint of the E:}Ei;’nf;eld Id S]i)o.l ild find
phases of the bands at that point, I changed eye-piece; a: ‘1) serve ﬁhe
of 41 power.h » @pplying that

With this eye-piece, the first clear instant sh
brighter than betore, colored, and as tangents Stgwf}(lle tl]]i‘in}? a:g s; n)ll!c};
about 200° from the vertex ; but bhefore I could determine ar; ghoimo-
further, a cloud shut out the view, and a few seconds later asudde}rrl ruI;ﬁ
of light told that the totality was over, though it was diﬂ,icult to believe
that 5 minutes had flown by since its commencement.

I experlenced‘ a strong feeling of disappointment and want of suc-
cess, the only points on which I can speak with certainty being as
follows :—1s¢, when using the double image prism, the strong difference
in color of the two images of the corona, and the absence of such differ.
ence in the case of the most prominent red flame; 2nd, with the
“Savart’s polariscope.” The bands from the corona were decided.
With a low power, they were wanting in intensity and color (excepting
alternate black and white), making it difficult to specify the nature of the
centre, and their position was at right angles to the limb, extending over
a space of about 30° of the circumference. When the polariscope was
turned the bands travelled bodily round the limb, without other change
in position or arrangement, as if indeed they were revolving round the
centre of the sun as an axis. With a higher power when a smaller
portion of the corona was embraced, the bands were brighter, colored,
and seen in a different position, viz., as tangents to the limb.

The appearance observed with the low power seems exactly what

~might be expected, supposing the bands to be brightest at every ppint
when at right angles to the limb, in which case the bands growing into
brightness at each succeeding point of the limb would distract attention
from those fading away at the points passed over as the analyzer
revolved.

After totality was over the clouds cleared somewhat, and I watched

the eclipse till its conclusion, noting the times of emersion of the spots,

last contact, &e.
A light shower fell at 9-30. .
During totality several stars and planets were seen by those who

were with me, and a fowl, which I had placed near me out of curiosity,
’ Tt was at no time so dark as I

was observed to compose itself to sleep.
had expected. Aft;elP the commencement of the total phase, I lifﬂdl _ t;];}
chronometer, and wrote notes in pencil withoub difficulty, a“(‘li the ‘:rgfl':t
of a bull’s-eye lantern, when thrown on my paper, appeared SOMEWH:
dllll. . o
The brilliance of the light of the corona, when 1t buf'st OUtdtlBu,lim:iel-l
the openings in the clouds, astonished me. Also fhfel Vglyhirg tollowed
crease of licht before totahty, and the wonderﬁu }?Ob ‘l’;’ind a cloud)
the instant zf the sun’s limb’s re-appearance (though be ’
w. y riking. . g S
as vIelv?;a:t:;;)lc()l[IlI;gUCh occupied in watchmg'the posxtlonl?f 'thes s?:,s::
as not to losc an instant of the precious intervals of clearness,
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much of the general effect. I had no opportunity of using the hand-
spectroscope.  There was no one in my neighbourhood (except those of
my own party, who had been warned to keep silence), but when totalit,
commenced, a wailing shout was heard in the distance, apparently rising
all round us, which was succeeded by silence after a few seconds. The
distant features of the landscape disappeared, and I noticed one light,
apparently a village fire, some miles distant.

I give below the different times I observed, as of possible interest,

Local apparent time is used.

h. m. s, h, m. s,

Sun and moon, 1st contact e 7 456 13 last contact ... 10 21 59
Shot No 1{ st .. 7 57 39

& ’ entire  disappearance 7 59  § entiro re-appearance 9 7 5

Spot No. 2, 1st contact .. 8 40 28 ditto ditto .., 9 54 39

v o 3, st 8 46 58 ditto  ditto ... 10 3 25

Latitude of station 16° 30’ 107, long. 75° 20° 0",

I cannot state with any approach to accuracy either the instant
of the commencement or termination of totality.

CAPTAIN HAIG’S REPORT.

I may state at once that I observed the spectra of two red flames
close to each other, and in their spectra two broad bright bands quite
sharply defined, one rose madder and the other light golden. These
spectra were soon lost in the spectrum of the moon’s edge just before
emergence, which had also two well defined bright bands, one green and
one indigo, about a quarter the width of the bands in the spectra of the
flames, this spectrum being again soon lost in the bright sun-hgh!:. .

I will now proeeed to give a detailed account of the observations in
which Captain Tanner (Bombay Staff Corps, of the Nimar survey, who
at my earnest solicitation accompanied me), and Mr. Kero Luximon,
Professor of Mathematies at the Deccan College, took part,and during which
Mr. Hunter (Bombay Civil Service), and Dr. Kielhorn, Professor of
Sanscrit in'the Deccan College, were present as non-professional observers,

Our instrumental equipment consisted as follows :—Mr. Kero Lu)fl-
mon brought an ordinary pedestal telescope of 2} inches aperture and 36
inches focal length, by Horne and Thornthwait, which he temporarlly'
mounted on a stand equatorially, and had a scale fitted in the 60 power
eye-piece, which, however, he was unfortupately not qble to use on ac-
cZunt of ,a fall which his instrument sustained from bemg blown dm;g
b the high wind ; he therefore had to use another eye-piece of power 0

yt furnished with a scale. He also had a pocket chronometer, beatmg %
1,1'0 to 2 seconds, by Arnold and Dent. Captain Tanner had an Everes
t;lr:c?(iolite by Tl‘Ql;ghtOI’l and Simms, having a remarkably good telescope.
¢ 11 inches aperture, and 18 inches focal length, and eye-piece of power
o 1§Imlcz}:deso?ee of the Royal Society’s small hand-spectroscopes, an(}'
- all (;-inch transit theodolite, by Troughton and Simms, the C?I)t }?e
" Sml ‘oot olass of which I had cut so as to receive the prism cap o ¢
the © .)JQC g,; aild had fitted one to the other, so that I could af oncd
S}Pigfcttlt(l)ls; (;)Ii'iém cap from its own telescope to that of the theodolite an
shif .

ice versd. X v very cloudy, s0
v The sky in the carly morning of th.e lSthl ‘w_z;s‘ I\‘Lellz; -:/y(lb:vl)x-i?;lltclle 1
that our hopes of success were very low; but as it alterw: 5
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up for a while, rather sud .
o sinilar brightoning dducll‘;:])g v;'); rtwelff: t?}cl)mew_hat encouraged to hope
about 7 o’clock, 1t darkened again ando e'ecllpse. _Soon, however, at
phase was over ; occasional openin,g's in tll‘fma'med = ol after the total
the sun through the cirro-cumuli, whi he nimbi giving us glimpses of
At 7 o’clock we had reached our éta? T of ohe ﬂoa!;mg- very - high up.
large solid tower called the Upari Bu11911670£‘ observation, which was on a
ter at top, & most favorable position :f]';'o etlelt. high and 60 feet diame-
mena of the eclipse and the general as mt; Wflch bo observe the pheno-
On account of the prevailing high wm(}f oe 0 lthe surrounding country.
and near the top of the external stone st onch, onted our Instruments on
by the tower from the wind. Mr Ker: li:} rrion fint ca b protected
cope on top of the tower, bub it > blownu(!lumon first set up his teles-
mentioned. This accident much interfered 'Eﬁhas e previusly
preconcerted plan of observations, which w:::s a ef (ﬁtrl’ymg M, o
Luximon and Captain Tanner were to take the j; o . Kero
contact, the latter by observing the actual occu:;lzfzeso ' ti}ilfi'oafrlr? l:li)St
measuring several lengths of the common chord ’ o4
before last contact, with ' s o after first and
and moting the Fimes. Captain Tauumes (1. st hoteratig oo
during totality to take command of Mr. Ker:pil;lxinfolnn’eaio{) oo,
measuring the heights of the flames at times, which would Sbee ::COI-); ,
ed by Mr. Kero Luximon, whose whole “attention during tofafil't-
was to be given to recording the times of occurrence of alny
phenomena that he or either of us might observe. Captain Tanne):
was also to make rapid sketches of all he saw, and I was to confine my-
self to spectrum observations. Unfortunately, contact was not observgrd
until about 50 seconds after the commencement, when Captain Tanner
4t once made a sketch of the obscuration, Mr. Kero Luximon recording
}-he time. The sketch made the common chord=3"at 74. 5lm. 17s.
ocal time, giving 74. 50m. 17s. as the time of first contact. Captain
Tanner also afterwards tested that sketch by noting the time before last
contact, when the chord appeared of a similar length, which gave an
lnt'erva,l of 45 seconds, so that, taking the mean between the original
estimate and its verification, we have 74. 50m. 254. as the time of first

contact. While the obscuration was increasing, Captain Tanner, during
gs of the sun’s spots

the few peeps we got at the eclipse, made drawin

and sketched the mountains on the moon’s edge, of which there were
two plainly visible, even with my small theodolite. The darkness increased
very slowly till just before totality, when the imerease was very rapid
and sudden, and a general spontaneous exclamation, « oh!”” from all of ug

gave Mr. Kero Luximon the time of beginning of tetality, which he
time completely shut

recorded as 94. 1m. 49s. The eclipse was ab that tiu ] _
out from our view by the clouds—nimbi low down, being rapidly carried
past by the high wind—we therefore felt at leisure to make our remarks
on the degree of the darkness which we were surprised to find so far from
total ; we could easily write and read our writing and read the seconds of
our watches without, the aid of artificial light. We were all lamenting
ewr misfortune in not being able to observe the eclipse, and t};a;le egl;ﬁg

' . : far
ap all hope of witnessing the phenomena we had come so far to see
Captain 'II)'anner had just noticed the faint re-appearance of light in the
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west, when contrary to s ; ' . .

sudden opening in );h(;) gliirflfipt%s({fg\tvlgg ;?smtlhto ?azi‘i};::e?ﬁe Saflﬁlsfiliction, .
. : - rough the ecirro-
Z:ﬁ{ll;ou“ﬂetgere each at our telescopes in an instant. Igimmedicz:é:i)
roug e naked telescope of the small theodolite th Y
;’Z‘;;e visible, and at once pointed the spectroscopg, Oulsi(;lg tzﬂ:e l‘fl(}eofiﬂ)!{}is
scope as a rest. I very fortunately directed the tr ith ite
“ refracting edge” tangent to the moon, where 4 spectroscope with its
truding separated from each 3 Where SWo re:d flames were pro-
s]f::ec:};n which,were 1dentical W(()ailel«;xlgngeds n(;?rl:r ltrll)t: lgﬂ"k Sl?actl?a;rs?eg
o e moon’s disc and st i | ked ‘ .
contrast with the feeble but (?o(;?tili):\lcfusls eg':git m;m lé{}?d and bnlhar}t
their spectra here were the two bl‘oadp bri lﬂg d eI c}cln‘ona,, nd i
above. Most fortunately also these red ﬂame% werzn . th :ve Qescribed
sun which first re-appeared, so that just before or just 0? o part o ihe
appeared at the very part I was intently obser\'r]in inimﬁigifpc% thq.ere
spectrum, with the green and indigo bands beforegdeserib dl ren Mgl
visible for an interval just long enough to enable me to m‘;k’el;:;xna:;%
of the position of the bands which were then obliterated by the bright
light of the sun. of course, observing with the spectroscope alome, it
would have been impossible to say whether the spectsam with the g'mm’
:}I}J& ;{n(}ijg(]):n ll)lz;:d]s]azzp%a;id._]ust before or just after emergence ; but I
: Just before, because Captain Tanner called out

when totality was over, and I immediately remarked that I thought he
was rather late, but he was quite confident about the accuracygof his
observation. = What struck me as being very remarkable was the
circumstance that though the light of the red flames was to the naked
eye so feeble as to be outshone to extinction by that of the corona,
nevertheless, when viewed with the spectroscope, the spectrum of the
corona was very weak and that of the flames remarkably brilliant. O
the first glimpse of the eclipse, before looking through the telescope, the
corona appeared so bright that it gave me the momentary impression
(as it did to Captain Tanner) of its being an annular eclipse. We are
divided in our estimate of the length of the interval during which we
observed the totality. It appeared to me very short, so much so that
when it was over I was quite taken by surprise to hear that both Captain
Tanner and Mr. Kero Luximon had taken sketches of the flames, and
their sketches both as to position and structure were with one slight
exception remarkably coincident. From the time of my first pointing
the spectroscope to the bursting out of the sun’s light, I never once
withdrew my eye, though it was my intention to have shifted the prism
cap to the telescope of the theodolite as soon as I should have - carefully
noted the spectrum of the flames, but while I was intently gazing on
the two bright bands to impress their color well on my memory, the
new spectram of the moon’s edge appeared, so that I was under the
impression that the length of the time of obssrvation was very short.
On the other hand, Captain Tanner, judging from the amount of work he
did in the time, estimated it at a minute. Mr. Kero Luximon estimated
it o6 40 or 45 seconds. Immediately after totality, we all three made
rough notes of our observations, and Captain Tanner and Mr. Kero
Luximon’s notes agree together wondesfully in their descriptios of th:

structure of the flames,
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The following is an extract from Captain Tanner’s notes made
almost imm{gdmtely a]fter the eclipse :—

I at first saw three prominences, one long, curved, pointed
md two close together, straight hut flat bo;ped, abm’ltptwo-thitr(:]:gﬁfé
height of the former. They were of a rose madder color, and were de-
cidedly more like flames than anything else, not only in their general
appearance and color, but by their being composed of smaller tongues of
flames parallel (or nearly so) to the general axis of the flame, so that
they had a streaky appearance and a ragged edge. At first glance
when the sun was somewhat obscured by clouds, I thought that the):
were homogeneous and had hard edges, but this idea was at once djs.
pelled when the clouds cleared off. The two protuberances which were
close together were not, as faras I could see, joined by any smaller
shots of flame. I afterwards observed one small protuberance, and
marked the position of it in my sketch. I did not observe that it was
streaky as the others were, perhaps on account of its being so small,
andy perhaps, because I had not sufficient time to examine it properly.
As regards the corona, when we just began to see the eclipse through
the elouds, I was under the impression that the eclipse, instead of being
tebal, was only ammular; so bright was the corona near the moon’s
limbs. I could not detect any irregularities in the structure of the corona,
but the light appeared to be gradually shaded off all round.”

CAPTAIN BRANFILL'S DEMI-OFFICIAL REPORT.

We had a beautifully fine morning, but sometime before totality, a
film of cirro-stratus spread overhead, and cumuli appeared in several
quarters, enough to increase our anxiety and nervousness to a terrible
pitch.  Tennant had not slept for many nights except in fitful snatches.
However, watching the progress of the earlier phases exercised a calming
influence. Everything was ready on our part to do our best. I had no
recorder, and think I must have lost at least a minute in recording my
observations by lamp light. I had noticed and recorded the very serrated
edge of the moon, and also the occasional blunting and cutting off of the
cusps, both new facts to me, and at first sight rather unaccountable. I
had also noticed a very peculiar but distinct line of light, apparently
upon the moon’s surface, as if in continuation of the cusps—perhaps 1t

was caused by the telescope. . .
I had wz):tched for thg first appearance of the moon’s limb against a

) : i few
lighter back oround outside the sun, but only caught sight of 1t a
minutes befoxi totality. I was watching the formation of ;)drlglht 1:)1(11:
and bugles at the S. cusp of the de-crescent sun, when sul 'eln i arou
seconds (15 or more I should think) before totality, I saw plainly a group

‘ onderful horn<like pro-
minencn. " Fron A E:ﬁn((}f af}lsl(()a ai:o“:frn’s folk and fancying

minence. Hearine the gemeral shou : dark
ttality st be on the point of commencing; I removed 80 BE G
glass T was using, but too soon, for I could no e¢n or on taking
last, of the disappearing sun. It was only for asecol'ljrrrou of Tose.
a-second glance I found no sun left: Oxllybfb'(r?ﬁl?ﬁz(l(ll( of lig]};t of vari-
tlored dlames and that horn, backed by a bnig on indelible impression

%us intensity, I took ome look and received >
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of the scene, and then set to work in earmest. With the finder
1 directed to the brightest part of the corona (the south-east quar-
ter), and examined its light carefully with the Nicoll’s prism and
crossed quarts, which gave brilliant light, dark, and colored bands,
(Savart’s). I noted the position of the maximum white band, and
the points of disappearance on each side. It was directly clear to
me by several trials that the corona was plentifully polarized in all the
plane passing through the sun’s centre. The double image prism gave
the same results as the plain Nicoll. The polarized light was most
where the corona was brightest, least where faintest. Satisfied of this,
I turned to examine the light of the horn-like red flame; the corona
scemed fainter behind it; but though I contracted my field, I of course
could not quite exclude all corona light. T could not detect the presence
of polarized light on the red flames. With the double image prism,
the flame did not seem to vary in tint at all, although with the Savart
I could not get rid of bands altogether, and I noticed that, though
extremely faint, the bands were continued upon the moon’s surface. I
was still straining to see and note any difference in brilliancy with the
plain Nicoll, when a flood of light in the field told me that all was over,
to my intense disgust and disappointment. I was in despair at first,
thinking I had done little or nothing, and that perhaps useless; still
unheeding everything else, I went on writing down what I had seen,
and 1t gradually came over me that I had seen and noted all that the
prisms showed, as well as I could, and could only do the same again.

EXTRACT FROM THE NARRATIVE REPORT OF CAPTAIN J. P. BASEVL, R. E,,
SURVEYOR, 1ST GRADE, IN CHARGE NO. 4 EXTRA PARTY, NO. 58, DATED
10TH AUGUST 1868.

(2). During August and September 1867, I made some experi-
Experiments at Chicaldah on ments at Chiculdah on the correction due
the correction to a thermometer t0 the l‘eadlngs of a thermometer on ac-
on account of reduction of atmos-  count of the diminution of the pressure on
pheric pressure. its bulb when placed in an exhausted
recciver. For the purpose of determining this correction I had been
supplied with a thermometer hermetically enclosed in a glass tube, whose
readings would of course be unaffected by change of pressure. This is
laced in a receiver alongside of the thermometers to be experimented
on, and the difference of its readings before and after the exhaustion
indicates the true change in the temperature of the receiver ; so that
the difference between the above differences and those shown by the
other thermometers is the effect of the diminution of pressure on them.
(3). When at Mussoorie in the year 1865, I took some observations

.. . for this same purpose, using a small air-pump

Reason of similar Mussooric 5, yeceiver borrowed from the Roorkee

observations failing. . . .

Civil Engeering College, but obtained very
unsatisfactory results, owing, partly, perhaps, to the smallness of the
receiver, but chiefly to my not allowing a sufficient interval of time to
elapse after pumping out the air. For the process of exhausting Jlowers
the temperature, and on the contrary when the air is re-admitted, the
temperature of the receiver is raised by an amount equal to that by
which it had been previously lowered, The ordinary thermometers
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mpidly assume t}le temperature of the receiver, but the¥* hermetically
saled one requires very much more time so that unless a considerable

time is allowed to elapse, the effect of diminut
bulb of the thermometer is mixed up with the e

tion of the air.

(4). In my observations at Chiculdah, T used the 1
which the pendulums are g

Results at Chiculdah,

exhausting always allowed
enerally as much as 24 hours, to elapse before re

The results are as follows :—

ion of pressure on the
fects due to the exhaus.

arge receiver in
wung,

and after
a long time.

ading the thermometers,

No. of observa-

Pressure in

CorrEcTIONS,

tions. inches.
No. 714, No. 716, Mean,
=} ] o
3 18 + 031 + 027 + 029
6 44 24 25 25
y 78 20 21 21
6 128 ‘11 ‘12 12

REmMaAngs,

Average atmos.-
pheric pressure at
Chiculdah 26'2
inches,

This correction most probably depends on the form of the bulb.t

The party, consisting of Mr. W. M. Lemarchand and
Mr. J. W. Macdougall, both Sub-Assistants,

(5).

Arrangements for Field Season,

1867-68.

and Ellichpore on the 16th of October. .
From Budnaira I detached both my assistants, Mr. Lemar-

(6).

3rd Grade, took the field on the 11th
October, leaving Chiculdah on that date

chand marching ahead to prepare the observatory at Somtana H. S.
near Nandair b;\in Hyderal?adp territory, and Mr. Macdougall went
by rail vid Sholapore to Damargida near Beder to get that obser-
vatory ready, he was directed to await there fu}‘ther orders frox(il ;}e,
my intention being to recall him to the main party or s}«in g anl
further ahead according to the progress made by'Mr. Lemare agl .

myself marched to Badgaon, 16 miles from Budnaira, whe,re the observa-
tory had been built last season. During Mr. chdougall s all)lsencebn;);
wife recorded for me, but all computations made in the books have be

of course since examined. .
(7). I experienced much delay at Badgaon in con

bad going of the clock sheltor to
Delayed at Badgaon H. S.clock  yeject several days’ obscrvatlonslthaﬁghrI
Pt of order. place them by others, so that althoug

sequence of the
on, and had to

sealed one requires at least one

he others fall to 32° in a quarter of tf!w t‘lilel']ex"ee for one
20) obtained 2 correctionfof' O;’{mo”vah:wg; e Jor one
thermometer, and as much as 1° for another Whiih }1{'::"3 li):;:]eb zoxgggﬁou "to thermometers
N the prel,iminary Pendulum Observations a ) ¢ only.

. xperimen
Nog, 712 and 714 was found to he 4 0743 from one expert

* When testing the freezing points the hermetically

our’s immersion iu the ice, whilst t
t General Sabine (Phil. Trans., 18
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commenced work on the 25th October, the observations were not com-
pleted until the 16th of November. _ _

(8). I now, in accordance with your instructions, went down to

Bombay for the purpose of taking magnetic

Magmetic  obscrvations at  observations at the Government observatory,

Bowbay on H. I. and so comparing my results with theirs.

I reached Bombay on the 19th November and took observations for
horizontal intensity on the 22nd and 23rd, my results are—

22nd November 8-0768

22nd » 8-0618
23rd »» 8:0649

Mean 8:0678

The mean of two observations taken at the Observatory on the 20th
November (provisionally reduced) was—
8:068
which almost exactly agrees with my own determination.
(9). T also when in Bombay took my two pendulums to the mint
Determination of specific gra- for the purpose of determining their specific
vities of pendulums ot Bombay gravities, A tin trough was made up for
mint. me, capable of receiving the pendulum,
which was placed above one scale pan of
the balance, being supported independently from the ground on boxes;
each pendulum was suspended by wire inside the trough and weighed
water was then poured into the trough until the pendulum was complete-
ly immersed and its weight again taken. I noted the length of the
wire not immersed and measured, and weighed the wire. The water used
was Vehar water taken from a large reservoir in the mipt. A short
time before weighing I weighed by means of a specific gravity bottle
equal volumes of the Vehar water and distilled water, noting the temper-
atures. In all these measurements one of the officers of the mint most
kindly assisted me. The results are—

No. & Pendulum.
Rosults.  Weight in air 95,5364 grains specific gravity §:023
No. 1821 Pendulum.

Weight in air 91,7234 grains specific gravity 7-929 at temperature 81°
F. compared with distilled water at 390°2 F.
(10). These specific gravities are both, I Dbelieve, unusually small
Remarks on the smallncss of for brass, and I intend, if opportunity
the resalta, offers, to repeat the determination; at the
same time I have no other reason for sus-
pecting their accuracy, and the only omission that I can think of was
the neglecting to note the temperature of the water at the time of
weighing. As, however, the water was taken from a large reservoir
and its temperature was observed a short time before, there cannot be
an uncertainty about the temperature sufficient to produce any very
appreciable effect on the specific gravities.
(11). T also in Bombay procured some ice and tested the freezing

. points of my thermometers. 1 left Bombay
“em.met"" tested in fce. on the 23rd of November and reached
Budnaira on the 24th, and at once marched for Somtana.
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(12). Observations were commenced at Somtana on the 20th
December,and completed on the 4th J anuary,

Somtana, 1
The going of the clock here was excellent,
Explanation of the bad going 20d I am disposed to attribute ifg bad be-
f the clock at Badgaon. aviour at Badgaon to the presence of a

o small brass clamping nut i

attacl_led to the adjusting screw of the pendulurlr)l ig order tgh}iissefveh:g
mnvariable length. T had never used this nut prior to Badgaon, and
Iremovgd it bef:ore commencing operations at Somtana. Tt di’ﬂicult

to concelve how 1t affected the regularity of the clock’s rate but I
see no other explanation. ' ean
(13). I marched from Somtana to Damargida and commenced
' observations there on the 22nd January.
Damargida. At this station in compliance with a sug-
Observations to determine the Se€Stion made by yourself I took a « set”
with each pendulum in a falling tempera-
ture, the “ set” commencing at about 8
oclock . M., and lasting until about 5 o’clock 4. M. The ohject of these
observations was to ascertain whether the temperature of the pendulum

lagged behind the temperature of the airto any appreciable extent. The
thermometers on the dummy pendulum are not in contact with it, and
so only record the temperature of the air inside the vacuum ecylinder.
If therefore any lagging exists, in a rising temperature the pendulum
will be always behind the temperature shown by the thermometers, conse-
quently too high a temperature will be imputed to it, and the number of
vibrations will be apparently in excess. In a falling temperature the
converse will hold, the temperature of the pendulum will be afove the
thermometer readings and the vibrations will be apparently in defect.

The results obtained are as follows :—
Vibrations.
Rising temperature 86,036:902 Range 70° to 76°
Pendulum No. 4, Yalling ” 36437 , 76 , 70
Mean 86,036:670 .
Ina { Rising 7 temperature, vibrations are 0232 { :3 3’;:.:::.

smount of ““lagging.”

Results,

Falling § i N
Dividing by 0-486 the temperature co-efficient the amount of lagging =048 F.
Vibrations.
Rising temperature 85,935:474 Range 69° to "753°
Pendulum No. 1821. Falling » 35127 5, T4

Mean 85,935:300 o
‘s ) . ;

‘Ina {gﬁ;&% } temperature, vibrations are O 174{ in defe%t.

Dividing by 0-470 the temperature co-efficient the amount of lagging is found to be=0°-37 F.
ourse too few to be conclu-

14). These observations, though of ¢ . clu-
Obse(rvuZions not sufficient to SIVe a8 to be _"m‘m”t of th: lzgg(l)rfl'g;'tStlalnd
be conclusive, but show the neces- think establish .the f(lax;s E;Jn of X t,o nd
sity of farther exawination. show the necessity of taking it o
each ¢ set  is constant, it is obvious

count, For since the duration of t vary with the range of tempera-

that the amount of the lagging must var . e of tempe

| i nt stations are not strictly
oo Obseryaifn2$$ledl%r501lld have been undoubted-
< that ' hould cancel at

comparable unless the rang e
ly btls)tter to have so observed that thg effect of ldi,.,lélgiss to take special
cach station, but now the only thing to be don
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observations in order to correct for it, for it would necessitate the adoption
of a new system of observation which would be on many grounds
objectionable.

(16). Observations were completed at Damargida on the 1st of

) February, and, having spare time the Kota

K"t’." K‘;‘dﬂ"g"'lt' SM“g;et“z 0‘}" Kodungul observatory being only just

ROTVAIONS Mo h Secdnderabad. completed, I marched first to Secunderabad,

where I took a set of magnetic observations and also again tested my

thermometers in ice, not having been quite satisfied with my Bombay

results. I reached Kodungul on the 23rd February where I was joined
by Mr. Macdougall.

(16). T finished off at Kodungul on the 10th March and marched
vid Kurnool, where I took magnetic obser-
vations, to Namthabad station close to
Gootty and one of Colonel Lambton’s lati-
tude stations. Observations were completed here on the 15th April
when I proceeded by ddk and rail in ad-
vance of my camp to Bangalore, leaving
it to follow in charge of Mr. Macdougall by the regular marches. It
arrived on the 30th April.

(17). The field season’s work comprises pendulum and magnetic
observations at five stations, viz., Badgaon,
Somtana, Damargida, Kota Kodungul,
Namthabad, and magnetic observations at these and four other places,
viz., Chiculdah, Bombay, Secunderabad, Kurnool.

(18). Ihavenow toreport on my assistants. Mr. W.M. Lemarchand
prepared the observatories of Somtana,
Kota Kodungul, and Namthabad, and made
a rough survey of the Somtanahill. On the completion of the last station,
having been offered the appointment of Local IFund Engineer at Ellichpore,
he resigned his appointment in the survey, and was allowed to proceed to
take up his new one in anticipation of the sanction of Government. He
is a great loss to my party in which he had done very good work.

(19). Mr. J. W, Macdougall, as already stated, prepared the
Damargida observatory for me, and after-
wards partly assisted Mr. Lemarchand in
building the one at Kodungul ; he recorded for me at Kodungul and Nam-
thabad, and brought up all the arrears of computations which had accumu-
lated during his absence from the main party. I have no reason to alter
the favorable opinion I expressed last year of Mr. Macdougall, he is a
valuable assistant and well up in all the computations.

21). In Appendix III is given a table of the probable errors of

the various kinds which are susceptible of
Probable crrors given in Ap- calculation for each station from the com-
pendix 111 mencement. The mean results from 15

stations are——

Magnetic observations taken at
Kurnool Namthabad.

Return to quarters.

Out-turn of work.

Mr. W. M. Lcemarchand.

Mr. J. W. Macdougall.

TRANSIT OBSERVATIONS.
s.

Probable errors of star's transit over} = 4+ 0092 Extremes + ‘141 and =+ 061
one wire - — -

Probable crror of mean of § wires = 4 0041 » =+ 063 and -+ ‘027

Probable error of clock ratededuced) _ 0031 + 051 and + ‘016
- » —_— ¢ —_—

from G stars,
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PENDULUM OBSERVATIONS.

i No. 4. '
Probable ervor of observation of one coincidence = 0'.? 472 _I:J_o()lﬁ%l
Deduced probable error of vibrations per diem = X gvggg + ovoég
COMPUTED FROM RESULTS,
No. 4.
Probable error of one ““set” at a station = =+ 00167 Eoo}felilﬂ
Probable error of result at a station = 4 0v058 + 0v054

(23). During the last two seasons I have kept a register of the
Barometric heights of stations Teadings of an aneroid barometer at all places
evroute between Meerut and that I have visited. Appendix VIII oives
Bangalore. the results of these observations from M;erut
to Bangalore. They are computed by Table XVIII of Boilean’s tables
the observed heights being the difference of the tabular numbers due to
3000 inches and to the observed barometer reading. A mean cor-
rection is obtained from the difference between the thus computed and
the trigonometrical or spirit levelling heights of two stations including
the other stations. For instance, the correction for stations between
Somtana and Damargida is obtained from the mean difference between
the computed and trigonometrical values of these two stations.

(24). I have already alluded to the necessity of taking observa-
tions to determine the effect of ““lagging ;” there is another subject of equal
importance to which my attention was also directed by yourself. It has
been shown that the temperature of the pendulum lags behind the read-
ings of the thermometer ; but besides this effect and after making due

allowance for it, it is probable that the

On the mean temperature of a  thermometers will still not give the true
pendulum, mean temperature of the pendulum; for-the
thermometers have been placed on the dummy pendulum at two points
equidistant from the ends of the bar and from each other, so as to give
the temperature of the bar, but not the mean temperature of the
whole pendulum. Were the pendulum «f rest its mean temperature would

be found by the formula

T_m, t, +myty + gt

T my +my, +my o A
where 7, m,, m.. denote the masses of the bar, bob and tailpiece, and ¢, 7, 7
respect When however the pendulum 1s 1n

are their respective temperatures.

i ich, 1 ole
motion, its mean temperature is thab which, if common to the wh
: formed in the same time.

its vibrations to be per
pendulum, would cause its vi Supp osing the pendulum homogeneous

. : mper-
Mean “ vibrating’” temperature it can be shown that the tr ‘l}e meanvgzra}t)m
defined and formula. ature which may be called “ mean g

temperature” is given by the formula
g3 [mk*T] S[maT)
1= s [m k%) — S[mea]
inerti m) of
where 7 42 denotes the moment of 1nﬁrt1:e?: erl;tuﬁ t‘l)lg l-m?:sseia ({iul of
vhich the pendulun is compose?‘:’mt%’): znd ap the distance of it§ centre
gf}" oq-aviéy from the axis. Applying tg]'s
?on%ula fo the pendulums 1n use whose di-

I find
0087, + 0-014,

Application to Indian pendu-
ums,

Wensions are very ncarly the same,
T = 091 t‘ +
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where ¢, ¢, £, are the temperatures of the bar, bol and tailpiece respec-

Result. That the thermometers  tively, so that the thermometers are in a very
as placed give the mean vibrating  favorable position for determining the true
tmnljerntprc with sufficient ap- mean vibrating tcmpemture, unless the
proximation. differences of temperature between the bob
and upper bar are large which is not likely to be the case in practice,
The proof of the preceding formula is given in Appendix IX, it is, I
believe, a new way, but at the same time the most theoretically correct
way of determining the mean temperature of a pendulum.

ON THE MEAN VIBRATING TEMPERATURE OF A PENDULUM,

Suppose the pendulum to be homogeneous and to consist of the
several masses m, s . . . m, whose centres of gravity are distant a, a5 . ..
a, from the axis of suspension, their mecan temperatures 7; 7. .. %, and
moments of inertia at the zero from which the above temperatures are
measured my £\%, my k3% . . . m, k2

Then the length of the corresponding simple pendulum at that
temperature,

_Zimr2]
S[ma ]

Let Ty Ts . . . T, Le the temperatures of % &5 . .. %, which may be
supposed to hold also for e; a3 ... a, then the length of the simple
pendulum will be

¢ oo ZImEA+2,T)]  Emi)42r3[m T
Slme (1+ FI) ] S[(mal+ fElma T]
where f is the factor of expansion of the metal of which the pendulum
is composed, the sccond powers of which are neglected.
Again if T = mean vibrating temperature we must have—

p o 2(m#1(+277) S+ 2f TS ma]

Slmal(l+ fT) = Z[(mel+4 fTx[(ma]

whence
S(malZ(mik]l¥+2fZ[(malS[mk T]+ 73 EMTmiz] =
E%:n(:t]}_:[mlr"’]-f' fE[mkS_]V[maT?I-i—z;TzE:::%zEaﬁk"%
or
1 = zz[mkl?T] _ ;_[171aT]
S(mi ] 3 [ma]

Applying this result to the pendulums whose dimensions are so
nearly the same that the values of T obtained for one will hold good for
the other—

Bar — 3880 m a,

mok}! = = 154 &k, = 188 a, = 140

Bob — myk? = 54635 m,a, = 1,352 k, = 404 e, = 40'3

Tailpicce — myky? = 2,900 m,a = 6l k, = 494 a, = 490
S[m A = 61,605 X [ma) = 1,567

whenee we get
T= 3T, + 07T, + 06T,
But assuming the temperatures # 7, 73 of the bar, bob, and tailpiece to
hold good for their respective lengths we find
37 3 37 6 6
T, = 4 T, = —t + —t; T, = —¢, + —t+ —t
40 40

49 49 49
whenee finally

T = 091¢, + 008¢, 4+ 001 ¢,
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JARRATIVE REPORT OF TIHE TRANS.HIMAL
DURING 1867, DRAWN UP BY CAPTAIN 1. MoaquiaTIONS MAD
THE G. T. SURVEY, FROM THE ORIGINAL JOURNALS & ‘i~ OF
TRANS-HIMALAYAN EXPLORING PARTIRS » &c, OF THE

The Trans-Himalayan explorations made durine 5
Mansarowar lake to Lhasa sapplied various piece;mc?f lifgoz,ﬁi.from the
putes and places in Tibet of which the names were unknoc::h e Ias o
Tibetans }md been heard to talk of their gold mines and salt Do dia,
the position of some of the latter was indicated rough] o and
* knowledg ghty on Huropean
maps, but our knowledge of all such places was vague in the extre
though the Tibetans certainly do bring both gold and salt TheLTet,
Pandit heard of these places whilst in Lhasa, and the 2nd Pundit wh ¥
st the Gartok fair heard various particulars, from which he gathered thznc
the route to those gold fields east of Gartok was likely to be feasible

It will be remembered that the 2nd Pundit made his way to Gartok
in 1865 by. one route and returned by another, thus connectine that
place with points in British territory on the south that had been fixed
by regular survey. There however still remained a large gap between
Gartok and the Ladak territory, which latter had also been surveyed. It
appeared to me very desirable that this gap should be filled up, the more
especially as it embraced a portion of what was said to be the course of
the great river Indus, a portion moreover that had never been traversed by
any European.

The information I received during the prosecution of the survey
of Ladak as to the Indus, lead me to think that there was a large east-
ern branch of that river, and I was confirmed in that opinion by the re-
ports of the Surveyors who sketched the extreme south-east of Ladak.

Owing to the great jealousy of the Tibetans the Surveyors could not
make their way very far beyond the frontier, the fact of their being engaged
on the survey of Ladak arousing the suspicions of the Tartars so much that
aregular watch was established the moment a Surveyor approached the
frontier. Nevertheless the ground was sketched to some distance beyond,

and peaks were fixed at a still farther distance by the theodolite.
here the eastern branch came

The natives pointed out the position where th oranch ¢
in, and a gap seen in the mountains in that direction made its exnsd ence
bighly probable. Having this information 1t seemed to me ve_ryb esui;
able that the question as to the existence or non-existence of this 5@;’10
should be settled. I consequently determined that the 2nd exi)e 1 tlt(;)ln
of the Pundits should be in that directiqq, the first object 'be!;ng: Ooi’eth:
various doubtful points as to the positions of the uPPe;)‘ r::‘zlhn of the
Sl tho 3nd s, the qusin o U e, B
Indus ; the 3rd, the connection of Gartok with tde lft,al:nines enct of
Ladak ; and the 4th to explore up to the gold an Baa,sterl divection.
Gartok and as far beyond as the Pundits could g etlné :n ?)f they Coct orra
The latter being with a view to gain some knowlecge

incognita lying between the desert of Grolf‘i3 aﬁi ({;hz:]sging the spring of
]867P1‘0P3r3ﬁ%5 for the expetiion e d trained to supplement the
, a 3rd Pun

dit was entertained an S ating in
Place of the 2nd Pundit who had pr to be somch

oved b
, : { May, the party under the
herve, Starting from Mussoorie on the 2nd o Y> .
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1st Pundit reached Badrinath on the 24th of May and Mana on the
3rd June. The Mana pass to the north had not been declared open ; and
the party had consequently to wait at Mana. Whilst there several
heavy falls of snow occurred on the neighbouring mountains.

The Pundit found that before his party could cross into Tibet it
was necessary that the opening of the pass should be formally notified by
the Tibetan officials, and before this is done the Jongpon (or Zungpung) of
Chuprang makes inquiry every year as to the political and sanatory con-
dition of Hindustan. The inquiry seems to be carried out with all that
assumption of lofty superiority for which Chinese officials are famous.
Looking down from their elevated plateaux they decide as to whether
Hindustan is a fit country to have intercourse with. The decision come
to appears not to be at all a dead letter, for as will be seen hereafter it
ultimately affected the Pundits’ movements not a little. The especial
enquiries are made as to whether there is war, epidemic, famine, &c., such
as are in any way likely to affect Tibet.

During his stay at Mana the Pundit made complete arrangements for
their journey, and he gave the 3rd Pundit some farther practice in route
surveying. Whilst there he was also fortunate enough to secure the
services of three men, viz., of a Bisdhiri trader, a resident of Badrinath
and a Ladaki trader from Zaskar. All these men knew the routes to the
gold and salt mines east of Gartok. They proved moreover exceedingly
useful in collecting provisions, servants and asses, the latter for the
carriage of the small parcels of merchandize which formed the ostensi-
ble object of their journey. On the whole the halt at Mana was a
decided gain to the party.

At length on the 9th of July three men sent by the Jongpon of
Chuprang arrived and having made all their inquiries declared the Mana
pass open to traders from Gurhwal; the party accordingly was able to
commence its march on the 26th July. It consisted of 11 men, 12 asses,
and one poney, the men being all armed with weapons they had borrow-
ed at Badrinath, as they were told that arms would be required to keep
off robbers. On the 28th they crossed the Himalayas by the Mana pass
(18,570 feet) and on the 29th July reached Lumarti Camp. Here they
were told to halt until more traders joined them, so that the Tibetan offi-
cials might be saved trouble by examining and taxing a number at the
same time. The 2nd Pundit, however, was sent on ahead to intercede
with the Chuprang Jongpon, and he succeeded in getting authority for
the party to advance alone. Churkong is the place where traders are
generally taxed, but in this instance the examination was made at Barku.
The Abtuk of Chuprang searched the baggage fortunately without dis-
covering the instruments and being satistied that the party was a trad-
ing one he levied the taxes at the usual rates.

On the 6th August the party reached Totling, passing the small
town of Chuprang on their left (north).

At Totling they put up in the monastery, the Monks (Gelongs or
Dabas) allowing all travellers to do so. The monastery with its numerous
dvkes of stones is about one mile in circumference, it has 50 to

60 Monks attached to it, the head one bearing the title of Ling-
Khambo,
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Between Mana and Totline there ; a ]
' Totling itself a grain callod S (fi) :rll:yl)loiseu]twnt.lon of any kind, Jut
in September.l ; sownin April and reaped
From Totling the party adva i
the Sutlej by @ romarkable i};o 3 sus;gic:iockriﬁ(;ﬁgwar(ls Gartok, crossing
wide, and about 40 feet above the water, Tlfeeighzl?nfeet. Sran, 7 feet
lioks of iron of the shape of the figure 8, each about ozeatie tf‘?rmed by
the jron being over one inch square. The bridee is said (t)o payongth,
built by Gyalpo Kesar or Sekundar Badshah lh’(Alexzzmder (;hhave been
The iron is in capital preservation owing to the very small r e Great)!
to the care with which it is ann ually lubricated with butter (:L};nﬂl“' and
After crossing the Butlej the Pundit and his party all as )
costume worn by Bisahiri traders, yall assumed the
On the 9th August they crossed the watershed bet ]
and the Indus by the Bogola pass 19,220 feet above the ‘:::nmfgereigﬁig
Gugti camp clos_e to Gartok on the 11th instant, avoidin,g the latter
place, lest 1ts officials shogld.in any way interfere with their onward pro-
ress. Continuing thfﬁll‘ Journey they ascended the mountains east of
Gartok, and after crossing the Gugtila pass 19,500 feet above the sea
they found themselves on the 14th August in a vast desolate p]ateau’
the lowest points of which they ascertained to be 15,280 feet above

the sea.
This plateau is called Chojothol or Antelope plain, from the great

mmber of those animals seen on it.
On the 16th they reached a small lake covered with ducks and

other wild fowl. On a head no signs of a path or of either houses or

tents were to be seen, and the party became anxious as to fresh water
which was said to be very scarce. It was not till the evening of the 2nd

day that they came upon fresh water.
Several very brackish lakes were passed, so intensely salt that

even the wild fowl avoided them. No potable water could be got till

they found a glacier and melted its jce.

On the 10th they crossed the Pabha-la 17,650 feet above the sea,
and descended to the Giachuruff camp on the banks of the Singh-gi-
chu or Indus river 15,730 feet. After the desolate and arid fable-land

they had crossed, the sight of the river and its fresh water, and of the

large camp beyond was at first very pleasant to the Pundit’s party; their

pleasure was however soon damped as they found the inhabitants of the
urney. Their progress

camp very suspicious as to the object of their jo : .
being for {he ﬁxI';t time impeded by the officials. Gopa Tajam th% hea(cil
man questioned them as to the objects of their journey and as to who an

When told that they were Bisahiris who had come

hat they were, &e. ¢ shawl wool (pushm) in exchange, he

there solely to sell coral and purchas oo ) at comct-
of each individual,

told them Hatly that he did not believe their A
t the properc had been lately in

%nd said that if they had been gea y ol B
ishhir 1d never have dared to enter - S
as anlz’rg};:ybzgubeen promulgated at the tlm:c :Ofuggefsgghzge 111’:35‘21
forbidding Bisshiris to cnter ihe c?;)lgg);v%rilcﬁngroved fatal to many of the

the previous year introduced small
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inhabifants. The head man moreover hinted that the party had intro-
duced Europeans into the country.

These suspicions being so strongly expressed, alarmed the Pundits,
more especially as they never thought that the disguise of a Bisdhiri,
which had served them so well on the route to Lhasa, would prove a hind-
rance on this occasion.

The Pundit thought these suspicions were due to the jealousy of an
acquaintance of his who lived near Badrinath, However by repeated

rotestations he managed to bring the head man round to a partial belief
in their story, so that he at last consented to allow a portion of the party
to proceed onwards, provided the remaining portion was left as a hostage
for their good faith.

As the 2ud Pundit’s nerves were again considerably shaken by the
dreary mountains they had crossed and by the check they had received,
the 1st Pundit decided to leave him at Giachuruff, whilst he and the 3rd
Pundit pushed on ahead on the pretence of selling their coral.

Whilst preparations for this purpose were being made, the head man’s
suspicions began to gather again and it was only after farther entreaties,
accompanied by presents, that they were allowed to advance. The Pundit
left the Giachuruff camp on the 22nd August with the 3rd Pundit; but
the latter was very soon after starting detached with one servant to carry
a route-survey up to the river Indus as far as he could get.

The Pundit himself made very long march, so as to get well clear of
the Giachuruff people, and by night was far away to the east resting near
the bed of a small dry stream. On the 23rd August he hoped to have
been able to cross the Chomorang range, but owing to a very heavy fall
of snow, he was obliged to halt at a camping place below it. Snow
continued to fall on the 24th and 25th, and he was not able to continue
his march till the 26th August, when he crossed the Chomorang-la pass
18,760 feet above the sea and after a very long march, crossing a good
deal of snow, he reached the large camp of Thok-Jalung,* the chief gold
field of that part of the country.

As the Pundit descended the Chomorang-la pass the Thok-Jalung
camp came in sight, he found it pitched in a large desolate plain of
which the prevailing color was reddish brown. As faras he could see, it at
first appeared to be like other Tibetan standing camps, except that it was
very much larger. As he got closer he made out the noise of a great
number of voices singing together, and on his arrival found that this came
from the gold diggers and their families whilst the men were at work.

The Pundit had armed himself with a letter from the Giachuruff Chief,
and this he presented the next day to the Thok-Jalung Chief, with a
small present of the best Indian tobacco, which he had somehow discovered
to be a particular weakness of that individual.

The Chief received the Pundit in his large tent, he was much grati-
fied by the present, but in spite of that and the letter it was evident from
his manner that he did not think that matters were quite right. He cross-
questioned the Pundit, and then advised him to do what he had to do in
Thok-Jalung quickly and to return to Giachuruff by the same road as he

® Thok-Jalung Latitude N. 32° 24' 265, Longitude 81° 37' 38",
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came. The Chief said that it ‘ .
stay long, and that properly h:’ﬁfu‘r’l‘)‘g ;)f his power {0
there was an order in force I"orb(ijdino-o ﬁaw‘: sent hi
that year. g all Bisahiris ¢
Hearing that the Pundit
soon it was aisplayed the C}iie?’:dw‘;‘f)gal f;(:r sale he a
ing t_o it that slge persuaded the C;h\I_VFOtwas present, took such a lik-
Pundit thought his only chane el to offer gold in excha
h f ) ) € was to acqu]es . nge’ t-he
as he afterwards found out, a very bad b ce and he did so, makine
coral, the Pundit was allowed to retire. argain.  Having given up hig
The Chief was an inhabitant of Lk
ahout 45 years of age, He had been m tasa called Yoodak Mingmér
field* for some time. The Pundi wster of the Thok-Jalung " gol ’
| : andit saw him several g gold
always found him very civil. His usual dre eral times afterwards and
or Shigatze manufacture, his head was covered ss was a red robe of Lhasa
Chinese fashion with a broad rim turmal Wllth a brown felt hat of
Pundit that he and every one else wore fur, u'p.:hl rourd. - He told the
could not live at that season without them :vlhn' h o winter, and that they
the Pundit’s observations make the gold field tlcb e oubt correct, s
‘of 16,330 feet above the sea. His tent 0 Jpat tho great altitude
5 feet in diameter with two pofes 1t was li)it‘;:v}?:da'large ‘OirCu!ar one s hout
) ] m 4 .
8ffeett belowothte Eurface of the ground, and the desge;t“'::)(iet I"ésssg;lfn;g;
of steps. utside, the Pundit noticed one of the g1 nti
Lhasa, this beast was tied un © O oo gigantic black dogs of
) . pleasantly near the door and o
that there was great difficulty in prevg;ting him ﬁ(')or; ?l;in‘:a:n erasx? vs;,se
The Pundit had seen many of these dogs in Lhasa, and he at once re%ocr-. '
nized it by its great size, deep jowels, and the white mark on its chest,
The Lhasa people call them Gya-ki or royal dogs. .
The tent was made of black yaks’ hair, it contained bales of shawl
wool (pushm), leather packages of tea, strings of dried beef from the
yak and a few other 'I"ibetan lpxuries, such as dried apricots, currants, &e.,
the p}oles were garplshed with several matchlocks and a sword. The
Chief’s seat was besides a small box in which there was a drawer contain-
ing paper, pen, ink and couple of cups or bowls, one for drinking tea

and the other for Chung or whiskey. The Chief’s tent seems to have
there were piled up

also been the shrine of the camp as behind his seat
the usual images, small brass Dells, tiny vases, books, picturest, lights, &c.,
‘Whether the Chief

that are carried about by wandering Budhist Lamas. he Chie
was also a Lama was not ascertained, but his red dress and the ritualistie

instruments point to that conclusion. _
The Chief was constantly smoking 2 silver-mounted Nepalese Hookah.
He had about ten personal servants

Tea was forthcoming at all hours. ]
The Chief was a very

who lived in small tents round about his own. . .
intelligent man and all things considered the Pundit thought him well
s no mistaking as instanced in the

“informed. His shrewdness there wa 1 ! 8 full
matter of the coral. He noticed the Pundit’s box, examined 1t caretuily

it appears that gold was first discovercd tobe A

™ 1:" JFrom previous information i
ok -Jal ioht or nine years ago- ) . " 3
4 é.:ﬁﬁﬁ;’ Oll)l:izlt%d 0‘1)11 ;l;th’ymany of that kind can be scen 1 Ladak at the Hemis and

other monasteries.

allow the Pund;

, it 1o
m back at once, as
0 enter the country

sked to see it. As

bundant at
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and then asked him how he came to have such a good box. The Pundit
was fortunately ready with his answer and said he bought it at one of
the *Saheb logues’ auctions to carry his coral in.  The fame of these auc-
tions had reached even this Tibetan Chief, and he expressed himself as
quite satisfied, allowing the box to be removed without discovering the
large sextant which was stowed away in a secret compartment. The Chicf
took a great liking to the Pundit and used to send for him every now and
then in order to discuss over tea and tobacco the great country down below.

The Pundit found the part of the gold field that was being worked to
be a great excavation from 10 to 200 paces in width and some 25 feet in
depth, access to the bottom being by means of steps and slopes the earth
as dug out being thrown upon either side. The excavation at the time
of the Pundit’s visit was about a mile in length.

The digging is carried on with a long handled kind of spade and
occasionally with an iron hoe, the iron for these implements is brought
from Bisdhir, Ladak, &c. The camp had a blacksmith who could repair
these tools.

A very small stream runs through the gold field and the bottom of
the excavation is consequently rather a quagmire during the day time ;
but the stream is put to good use for washing the gold out of the soil. The
diggers dam up the water and leave a sloping channel for it to escape by.
A cloth is spread at the bottom of the channel and kept down by
number of stones as to make the bottom uneven. One man brings earth
from the cxcavation and sprinkles it over the channel, whilst another
man drives water down the channel by means of a leather bag. The
water carries the lighter soil right away, but the pieces of gold fall into
the uneven places and are easily collected in the cloth by lifting up the
stones, The yield of gold seems to be large and the finds occasionally
very heavy—the Pundit saw one nugget of about 2 Ibs. weight (75 tolahs).
The diggers say they can recognize the soil that contains gold at once,
but judging from the large number of gold fields that have been used
at one time around Thok-Jalung, and are now more or less abandoned,
the Tibetan gold diggers seem to be quite as capricious as those of
Australia or California, and the probability is that whenever they are a
long time without getting good finds, they strike their Camp and move
off to what they think a more tempting field.

From what the Pundit heard during this last expedition and the
previous one to Lhasa, there is a whole string of gold fields extending all
the way from Lhasa to Rudok, along the route which must run close to
the northern water-shed of the Brahmaputra, probably in the depression
to the north of it.

The gold fields are carefully watched by the Lhasa Authorities, a
gold commissioner, called Sarpon,* superintends the whole of them and
each field has a separate master. Any individual is allowed to dig
provided he pays the annual tas of one sarahoo weight of gold, which is
aboute } a tolah or £ths of anounce. The greater part of the diggers
come {rom the Chung province around Shigatze. The gold commissioner
makes an annual tour through the gold district, visiting each field and
collecting the taxes.

® Sar is the Tibetan name for gold.
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The Pundit says that in all his travels he K

intense ((:101(:.] ?;S he dild at 'Il;lllok-J alung, owing asn}f:&l;oe;((g?:;lzgcteﬁle ls;liw}lln
1d wind that was always blowing, more th g X g
‘i.[())‘ 430 fect abovg tlllle ;ez . 8 than to the great elevation, viz.,
The tents of the diggers are always pitched in i
below the surface of the ground so a)s’ topkeep (})1112 Eﬂ:es i(;;g?l ' OSr 5 foct
X Lo ] . Spite of
the cold the diggers prefer working in the winter ; and the number of
their tents which In summer amounts to 300, rises to nearly 600 :
winter. They prefer the winter as the frozen soil then standsyw 1 13
is not likely to trouble them much by falling in, o an

The water near Thok-Jalung is so brackish J—
drink it till it has been frozen zfnd then remelf:l(it t}(;?)l(};r’d%firsl catllllr::fs)t
difficulties about water, the great elevation, the total absence OF Woode
and the general severity of the climate, gold digging at Thok-Jalune
is carried on under very much greater difficulties than in any other art
of the W(‘;rldf:l Nevgrthelﬁss t%he diggers appeared to be cheerful I.':;nd
were constantly singing, their families joining in a sor : i
could be heard at a grit distance, ! d ort of chorus, which

Argols of dried dung from the yaks, ponies and sheep, &e., fr
only fuel. The Tibetans cook and eZt thrge times a day,ptheir’fooodmcg?f
sisting chiefly of boiled meat, barley cakes, butter-milk, and tea stewed
with butter.

The Pundit said the Tibetans all preferred China tea and did not
approve of Himalayan tea spite of its price, they vowed the latter was
too heating for them and that only very poor folks take it.

There was no attempt at masonry in the whole camp, the only
apology for it being a square churtan of dry stone plastered with white
earth and surmounted with a pole and flag.

At the foot of the mountains round about, the diggers had collected
7 or 8 piles of white stones(probably quartz) and on the bare slopes they
had also picked out with white stones the letters of the sacred sentence
“om mani padmi hom,” on such a gigantic scale that it could be read at
a great distance. The sentence was repeated in this way over and
over again. :

The digzers all eat yaks’ flesh, and they are said to get over their
Tibetan scruples by strangling their tame yaks, but they nevertheless
do not object to wild animals, yaks, asses, &c., that have been shot.

The Tibetans say that eating roasted meat impedes their breathing
and that fresh milk has the same effect, they consequently forbid both
and invariably eat boiled meat, throwing away the water in which it 1s
hoiled and drinking butter-milk. They extract their butter (ghee) from
the milk of yaks, goats, and sheep. 'Their tea 1s invariably stewed with
butter. The meal they use is generally barl'ey meal. .

The position in which Tibetans sleep is a mos extraordinary one,

' iabl; ir to their heads and rest on their
they invariably draw their knees close up f clothing they can muster on

knees a uddling every scrap o :
to theirnl;lagll(l;?wei‘hgse Vdvhobare b(}artter o}f)f rest in this manner on at so:lt. oj’
Mattrass that rises towards the head, and the poorer people 1;1 8 ;I(ll eu:;
camps generally manage to get a suitable slope on the mo.uﬁu:;mric}] , of
to arrange stones and earth so as to rise 1n the samqbwzv.y b e
Poor adopt the same position for sleeping. The Tibetans employ
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Ladak by the Survey, thongh provided with tents (shouldaries) invariably
slept in the way described above, arranging themselves in a circle round
the tent. This position is most probably adopted in order to secure as
much warmth as possible for the stomach, the thighs pressing against it
and thoroughly excluding the external air. The gold diggers smoke a
great deal, using brass, zine or iron pipes, the latter being most common.

The Pundit mixed freely with the gold diggers and observed all
their ways and habits, but his time was limited. The Chief spite of his
friendly conduct insisting that he could not let him stay beyond the
3lst of August.

He ascertained that the price of the gold at Thok-Jalung was only
Rs. 5% to Rs. 6 in silver per saishoo, (which weighs about a half tolah
and 8 ruttees), or rather less than Rs. 30 per ounce. There were two tents
belonging to goldsmiths in the camp, they came from the Chung or
Shigatze province.

Seeing no chance of extending his journey to the east of Thok-Jalung,
the Pundit retraced his route to Giachuruff, there he found the 3rd Pun-
dit who had made his way for a considerable distance up the river Indus
to a place called Jiachan.

Though the 3rd Pundit had heard thata large band of mounted
robbers were wandering about the Upper Indus, he was in no way hindered
by them till he reached Jiachan.

There, bowever, whilst he was down at the river, a couple of armed
robbers fell upon his servant, an oldish man, and knocked him over, seizing:
a thermometer and the cocoamut containing the supply of quick silver.
Fortunately the Pundit was not far away and hearing the cries he rushed
to the rescue, seizing one of the robbers by his pig tail he swung him
round and took back the stolen things. 'This 3rd Pundit being a tall
powerful man completely turned the tables and the robbers pretended
that they had only been joking with the old man and did not really mean
to take anything. The robbers made off as soon as they could, and the
3rd Pundit thinking they might bring down more of their brethren on
him, decided to retrace his steps. He was very reluctant to do this, as
from all he could hear, 8 or 4 marches more at the outside would have
taken him to the source of the Indus, which at the farthest point he
visited was still a good sized stream. He was, however, certain that from
the peculiar head dress of the robbers that they Dbelonged to the armed
band he had been warned against—the head dress being one peculiar to
the nomadic inhabitants of the Shellifuk and Majin districts, who are
noted as professional robbers.

The whole of the Pundit’s party having been re-collected at Giachuruff,
he decided to trace the Indus down to its junction with the river upon
which Gartok stands. Starting on the 4th September they marched
steadily down stream, passing numerous camps with their flocks and
herds, but seeing no cultivation or village, till the 7th, when they came
to a small village with the first patch of cultivation. All along the
banks there was a low bushy jungle. The grass appears to have been
abundant, and near one camp there was a herd of 5 or 600 horses or
large ponics running almost wild, mostly of a white or a greyish color.
Oun the 12th September they reached the junction of the Indus and Gartok
nivers, and crossing the latter encamped near the Lujan-Chumik spring.
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From Lujan-Chumik the Pundit sent the 3, ' :
river down into the Ladak territory, whilst ]fe 31;11letc£1milzhf1 tot tlace‘tth‘c
On the 14th Septerqber he reached Gar-Gunsa, the \vintelvpl.e()-d artol.
the Gartok. Authorities. He found only 3 large and 8 smallsil ence o £
it, and was informed that the rest of the inhabitants lived in tentosuseSAlﬁ
along the banks of the river he found the grass tall and luxuriant . Th
valley all lthe]\émﬁr Sup wasbﬂat and wide, ) ¢
On the 16th September the Pundit reached Gartok,* wher
a camp of about 200 tents mostly belonging to tmders.) (;,n O;Jeishcai(:‘?\}la(%
he was alarmed to find that some one had been spreading reports as to
his being in British employment and he found it advisable to hasten his
return. Choosing a new route he got separated from his baggage and
the greater part of his party, and had he not fallen in witl ‘traders
from Shipki, he would have heen put to very great hardships. He
crossed by the Laochia pass and marching by Shiang and Dunkhar, reach-
ed Totling on the 26th of September, Here they waited for the 3rd
Pundit, who joined them on the 29th of September, after having traced
the Indus down to Demchok in Ladak., From Demchok ke crossed from
the basin of the Indus to that of the Sutlej by a very high pass and
carried a route-survey down to Totling. +
From Totling the 2nd and 3rd Pundits were sent down the Sutlej to
Shipki, tracing the river as closely as they could. From Shipki they
carried a route-survey in a southerly direction crossing the Himalayas by
a high pass and descending to Nilung on the upper course of the Ganges.
The Pundit himself returned from Totling to Badrinath by nearly
the same route as he advanced by, only making one small variation.
Ultimately the 2nd and 8rd Pundits rejoined the 1st, and they all
made their way down into British territory by the beginning of November.
The geographical results of the exploration can be seen at a_glance
from the accompanying map. They account for the geography of about
18,000 square miles, founded on 850 miles of route-survey with 80
heights. The routes are checked by 190 latitude observations taken at

75 different points. 1
The courl)' se of the Sutlej river has been rqugh]y tmqed from T?tling
down to Shipki on the border of British territory. Hitherto “‘eﬁe o
been no survey of any kind of this portion, and the 1'0}11:(13 thm‘lg nocl)lnl)lr
actually touching the river for a short distance was carrie¢ near elosei;
to it to enable the Pundits to lay down its probable course vefy 5o

: outes of the last

The position of Gartok as determined by the two rout .
expeditionp(})lsas %een confirmed by a third route carrgd zpkf} O%Bﬁgéln}?::ﬁ
The mean of three gives a very good longltude of éu ~§ok t:) Demchok,
proved by the farther route-survey carried frODElrul a:lsurvey operations
which latter had been previously fixed by the l‘oegly differing from that
in Ladak. The longitude by the route-survey tiefactory result from a

1 ry sa
of the regular survey by 2} minutes, a Very
er, it i9 also cnllc(l'Gdr
d,, abode. The winter

. . Ao tod meaning upp
¢ Gdrbok is said to be  corruption Of;'gi: tog;ir:d summernnud 8

Yiil'-Yzirszi, -{rsd meaning summer abode, ; 4 abode. .
Quarters arg called Gm._gu,,sd from Gungd winter and sd traversed by Captam

inoe Wi 'GViouS]y
t The portion between Medokding aud Totling was P! height 14,250 feot
Henry Strachey. o I 80° 28' 35" Latitade N. 310 44/ 4, and beigh
I Gartok Longitude L, ’ -
above sea,~—T. G. M.

F
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route-survey* traversing 160 miles direct over such a very rough tract of
mountains,

The routes have also defined the courses of both the upper branches
of the river Indus from near their sources to their junction, and the con-
joint stream from that point into Ladak. Neither of these branches had
been previously surveyed in any way, except a small portion of the Gartok
branch above Gartok which had been roughly laid down by Mooreroft.

The existence of the eastern branch was doubted by many geogra-
pherst as no Europeans had ever seen it. The Pundit’s route has now
proved that this eastern branch is the main stream known to the natives
as Singh-gi-Chu or Singh-gi-Khamba (Lion’s mouth), the river Indus
itself whilst the other branch hitherto generally supposed to have been
the main stream is much smaller than the eastern one and invariably
called the Garjung-Chu.

The routes extended beyond the eastern watershed of the Indus as
far as the great Thok-Jalung or Thok-Samba gold field. Thok-Jalung
was morcover roughly connected with various other gold fields and salt
mines by means of information derived from travellers, and the general
correctness of this information was roughly established by a route to
Rudok, derived from similar information which made out the position of
that place tolerably close to that determined by the regular survey.

A number of lofty snowy peaks were determined from various
stations of the route-survey, the most remarkable being the Aling-Gangri
group north of the Indus, which, judging from the great mass of snow
seen on the southern face during August, September must be upwards
of 23,000 feet above the sea, possibly as much as 24,000 feet.

The line of perpetual snow on the southern slopes of the Ladak
mountains approximates to 20,000 feet in the same latitude, and it would
require several thousand feet of snow above that line in order to be very
imposing at 80 miles, at which distance the Pundit first saw it. ~ The
Aling-Gangri group had never as far as I am aware been heard of before,
They appear to be a continuation of the range between the Indus and
the Pangkong lake. The Pundit could see no farther continuation of the
range to the east of Thok-Jalung.

Another high group was seen to the east of the Medok-la, on the
watershed between the Sutlej and Indus.

Altogether the Pundit and his brethren have, as I predicted, improved
very much in the art of fixing distant peaks, satisfactory proof of this

. * The values of the pace as tested by the differcnces of latitude were very accordant
thus :—

. Deduced
Dl;ft‘;i;ec{‘e(:e length of pace REMARKS.,
in feet:
o ¢t =
From Badrinath to Gartok 0 59 36 2495 By 1st Pundit.

» Gartok to Thok-Jalang 0 40 23 2:5612 » 1st Pundit.
» Qartok to Demch.ok 0 67 17 2:634 ,» 1st and 3rd Pandits.
» Demchok to Totling 113 24 2495 » 3rd Pundit.

T. G. M.

t Tt was indicated f Native | . . .
Gnair-Khoroumr, rom Native information by H. St.rache) on his Map of Ladak and
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has heen forthcoming from their back bear]

: ik bearings to well kn s
Siwh as Lio-I’?lgygl, Kamet, &e., which gave very accurat(; O):::lltl(? eakl-s,
those Pea S, torming at the same time a valuable check onIth oute.
surve%";, and proving that there has been no large accumulation ?)f rou'te-
e tiahnun?erous helghts determined by the boiling point give a - OI('I.
idea of the g1 eat elevation of the country traversed, and the conse got?
Eﬁg;nmizu‘i icllllﬂibcultlestlll]ntgexilwhich the route-surveys were made quI?‘?on{

be seen that the Pundit e for : rec.
& anrl?ﬁevatlon of over 15,000 fe?:'t.l s were for more than three months
ey crossed the great range betwe ]

e g en the Suflej and the
illlllcfe(}tllancl]‘ﬁ;x ﬁ%&t betwiin Géxlrtok and Chajothol once, bJetwe(en C(;njlontclllzi
i ‘alt once, the Chomorang range twice, and the I in
range three times, each of the crossi;gs involving a pass of ‘cj)veil?ln;ﬂ(;t(})]g
feet, rl’g;]vo I?f tlilem being over 19,000 feet. ° g

e height of Gartok by the above is only 1 feet 1

_ y 14,250 feet inste
'15,090, as had previously been assigned to it. At the severaf ;g?ntgf
Po.th_ng, &e., where Henry_Strachey’s heights were taken, the Pundit’;
heights are generally lower. A difference in the same direction was
noted in the results of the previous expedition at a point near the
Mansarowar lake, and Judging from the following comparisons, it appears
to arise from a constant difference, probably due to the thermometer
cmployed : —

By the @. T. Survey. By H. Strackey.
Hanle 14,276 feet 14,500
Pangkong ‘e vee 13,936 ,, 14,300
Tankse es e 12,791 ” 13,000
Diskit . e 9,950 ,, 10,400

The above shows that Captain H. Strachey’s were generally higher than
the Great Trigonometrical Survey values, by about 300 feet on the
average, and the Pundit’s values differing from Captain Strachey’s by
about the same amount, it may be concluded that they are tolerably near
the mark, and at any rate not in excess.

The Pundit’s heights agree with those of Badrinath as determined
by another observer.

During their journey from Mana to Thok-Jalung a total distance of
207 miles, they only met with cultivation once, viz., near Totling on
the Sutlej, everywhere else the mountains were too high to allow grain
to grow. The mountains, however, produce plenty of coarse grass, suffi-
cient to support large flocks and herds, the Pundit’s coming across camps
nearly every day. _

The weather until they reached the Chomorang range was good ;
there, however, the fall of snow was very heavy, though 1t did not e:tterllf(.l
in any great quantity on the Thok-Jalung side. At Thok-Jalung 1tselt,
only a little rain fell, though it was often cloudy. Ind

During the whole of the time* the I_’undgt was on the .Upper kn uii
there was a dense bank of clouds in the direction of the Kailas peak, an

consequently neither he nor the 3rd Pundit could ever get a bearing to

that peak, though they were on the look out to doso.
',Il)nms;ite of the ﬁesolat-e aspeet of the mountains traversed, the

iti ibetan antelopes
number of wild animals was vemarkable, quantities of Tibetan antelopes,

e
* ) ] T i { OTTCSS ¢ 1 1 ron tvhe Oul’Cl‘ ]“l“
] 'l h(‘ rams were mn (u“ [)l OD'C' B ¢|tv t']lls tlnll.

alayan ranges,
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wild asses (kiangs), yaks, grey wolves, hares and marmote. Wild fowl
swarmed on some of the small lakes, and ravens used to visit the camp
in pairs.

: The actual source of the eastern branch or main stream of the Indus
was not reached, but the people between Giachuruff and Jiachan said it
rose at a place called Gangri-Goorgiap which may perhaps refer to the
Gangri or Kailas peak ; but the direction of the course of the Indus, as
seen from near Jiachan, pointed rather to the east of that mountain. The
whole district along the upper course of the Indus is called Bongthol,
which is divided into the small districts (puttees) of the Singhtod and
Singhmet. “ Tod” signifying upper and “ Met” lower.

At the highest point visited the Indus was still a considerable
stream. At Giachuruff the ford was always a difficult one, and for eight
days after the fall of snow the Pundit experienced the river was not
fordable in any way. Whilst it was snowing on the Chomorang range,
heavy rain fell at Giachuruff and the river consequently rose very much.
The stream was gencrally very clear and full of fish* of all sizes, up to
about 18 inches in length.

The 3rd Pundit, though a very tall powerful man, had great diffi-
culty in crossing when the river was falling ; he crossed over to catch
their baggage animals which were out grazing, but being delayed till
dark, he was unable to venture back, and was consequently kept out all
night with hardly a scrap of clothing, he and his companions hud-
dling together in order to keep themselves warm.

From Jiachan to Giachuruff the Indus flows through a rather broad
flat valley, and from Giachuruff to its junction with the Garjung-Chu it
flows through a similar valley, the banks being lined in many places
with long patches of low jungle.

The Indus above the junction was from 100 to 200 paces in breadth
with a depth of 6 to 4 Teet; while the Garjung-Chu was in places as
much as 250 paces in width, but with a depth of only 1 to 2 feet.

The Garjung-Chu between Gartok and the junction flows through a
particularly broad and flat valley.

The Indus below the junction flows through a wide valley to a con-
siderable distance below Demchok.

When at Thok-Jalung the Pundit made diligent enquiry as to the
adjacent countries, he was informed that a large district called Majin
extended for nine days journey to the east, and that a smaller district
called Shellifuk lay to the south-east. The Majin country was said to
be a difficult one to travel in as no rivers ran through it. The Shellifuk
district boasted of some streams, but they all run into a large inland lake.

Immediately to the north of the gold fields there is no regularly
inhabited country, as far as the Thok-Jalung people are aware., They
say there arc some wandering thieves, Champas or Khampas, who live
entirely on meat, and have had so little acquaintance with grain in any
shape, that they get sick when they take it from their more southerly
brethren. The Pundit, however, seemed to have very little faith in this

part of the story. He heard that at a considerable distance to the

¥ The Dokpa people cat these fish, but those Tibetans who bave read Budbist books
do not do sv,



notth-east there wasa tract called the Whop :

people, the same ttyle of people as thow 1‘?,1h go;g:fll'yt,.‘mhal.nted by Shakpo
is said to e to the north-east of Whor, T t}i rom Jilung.* Tartary
Jalung lies Rudok, the route to which has beel(l) r ¢ :lllcil.tt}-\"_est of Thok-
accompanying map. Ting-Chu and Raguna ar;)u%,l ¥ indicated on the
tricts ; the first is a very cold place, and “has ' ibtermediate dis-
though plenty of brackish water, Rau,lung has mverhy little sweet water,
as Rudoks, only slightly colder it bas howeyer lenl};C }hﬁ same climate

There 1s said to be a direct route from ThI;k-J yl o fesh water.
Tadam monastery on the great Gartok and Lhaislamig’dsou'tll‘]h-'e st to
crosses some comparativel : is sai oac. LIS route
reat plain. paratively low ranges, but is said generally to run over

Such inhabitants as there may be on th

T e nortl ;
all nomadie, living in standing J<7:amps, Shifti;)ll“‘ 1;\?315;, naor:;l S;;l(fh,ﬂme
according to ‘the state of the pasture, time of 7311(3 year, &c. Th 1e'u
almosIt all addicted to highway robbery. > = ey are

have already pointed out how well the Pundits b i
the difficult art of intersecting and fixing distant pe:I‘(’:. Sl'll(‘zlize;lvixd :3
which the Chief Pundit quartered his ground and divided it, so aéy to
account for the geography of the whole, with a few routes, is another
great improvement, their work covering a much greater breadth, and
leaving very little dou!)t as to 1:,11e position of the intermediate 1'ange,s.

As before, the Chief Pundit showed great tact in making his way
among strangers, and his conduct of the whole expedition is highly
creditable, and the way in which he has carried out my instructions is
deserving of all praise.
~ The 2nd Pundit proved useful in various ways. The 3rd Pundit
in his route-survey from Lujan-Chumik to Demchok, and thence to
Totling proved that he was thoroughly up to his work, and likely to

prove a very valuable addition to the party.
Tt is a matter of regret that the Pundits were not able to fix the

heights of the peaks they intersected, more especially of Aling-Gangri,
but as they have now succeeded so well in fixing the positions, it only
remains for them to learn to take altitudes to them, in order to determine

their heights.
been trained to do this, and I bave no doubt

They have already ) and
but that their nexs espedition will prove faithful in this respect.

# Jilung, about one month, north of Lhasa.
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Route-Survey— Badrinath to Totling.

g4 | "&s
NiME AND NUMBEB OF Eg ‘§3§ REMARKS,
StATION, Ho 989
Eg F8g
a B --d (=N
_ [ !
Badrinath ., e 9 45 8,400 | Latitude observations taken at Badrinath
near Temple.
2 338 0O 1,200
3 313 O 700
4 330 3,300
b 351 30 6,100
6 330 0 4,000
7 344 0 10,000
8 315 30 12,700
9 24 30 11,700 | Cross Himalayas by Chirbittia-la.
10 22 45 11,800
11 67 0 11,700
12 358 O 4,700 | Observations for latitude taken at Lumarti
2,760 paces from station, 12 on routec to
station 13. ) :
13 28 0 6,000
14 6 30 6,800 | Observations for latitude taken at station
14 (Chirkeng).
15 25 0 12,400
16 27 0 12,000
17 37 0 5,500 | Observations for latitude taken at station
17 (Barku).
18 76 45 10,000
Totling 19 Observations for latitude taken at Totling.
Route-Survey— Totling to Thok-Jalung.
Totling . 62 O 38,200 | Observation for latitude taken at'Naird-
ing-Sumdo 12,300 paces from Totling
on route to station 20.
20 68 O 50,600 Ohservations for latitude taken at Khane

giah camp 32,300 paces from stacion 20,
Observations for latitude taken at Gugti

camp 30,340 paces from station 20.
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Route-Survey—Totling to Thok-Jalung,—continued.

in

54 58
NAME AND NUMBER OF g 223
STATION. i gy Remanks,
53 S8%
o F =2a8 -
-] 5 [-%-3
o ’
21 47 0 13,700
22 85 0 5,300 | Observations for Iatitude taken at Dume
lung-Sumdo station 22,
23 62 0 4,500
24 44 30 11,300
25 88 15 4,100 | Observations for latitude taken at Chojo-
Gugti 2,000 paces, and with a bearing of
250° from station 25,
26 98 30 8,000
27 68 O 9,300
28 20 45 12,300
29 48 0 56,000 | Observations for Iatitude taken at Ginme
chicho 15,800 paces from station 29 on
route to station 30.
30 20 O 3,700 | Observations for latitude taken at Kiang-
machumik 35,500 paces from Giamechi-
cho on route to station 30.
31 44 30 30,600
39 70 O 19,900 | Obscrvations for latitude taken at Gia-‘
churuff 5,000 paces from station 31 on
station 32.
33 94 0 6,000 | Observations for latitude taken at Thok-
Jalung 4,000 paces from station 33 on

End of Thok-Jalung

Bazar

Route-Survey— Giachuruff to Gartok

Giachuruff ,,,

2

o f

316 30
300 O

290 O

246 0

291 0
323 0

22,700
19,100

4,100

5,700

9,400
4,400

route to end of bazar.

by Lujan-Chumik and Gar-Gunsa.

Latitude observations taken at Shildung
camp station 2.

Latitude observations taken at Giamchung-
" ;xu 2,000 paces from station 4 on route

to station 9.

—

- —



(48 )

Route-Survey—Giachuruff to Gartok by Lujan-Clumik and Gar-Gunsa,—

continued.
fs | fég
Naut AND NUMDER OF 5};? g3 REMAnES,
STATION. L] a3
CE %%g
& ° s
o) ’
7 289 O 17,100 Latitude obscrvations taken at Thankar
village 8,000 paces from station 7 on
route to station 8,
8 272 0 9,800
9 225 0 3,500
10 276 0 6,300 | Latitude observations taken at Pika village,
station 10,
11 308 0 2,300
12 242 30 2,000
13 200 O 3,300
14 258 0 3,000
15 265 30 16,500 | Latitude observations taken at Burkung
900 paces from station 15 on route to
station 16,
16 258 0 11,100
17 287 0 10,000 | Latitude observations taken at Marku camp,
station 17,
18 209 O 6,700
19 255 . 0 7,800 '
20 226 15 5,900 | Latitude observations taken at Dak-Maru,
or station 20.
21 260 30 29,000 | Latitude ohservations taken at Ralajung
19,900 paces from station 21 on route to
station 22.
22 227 45 9,600
23 143 0 19,500 | Latitude observations taken at Lujane
Chumik, or station 23. :
24 130 0 24,800 - | Latitude observations taken at Ju camp, or
station 24.
25 150 0 47,200 | Latitude observations taken at Gar-Guasa,
or station 25.
26 1290 o 26,700 | Latitude observations taken at Loa-Gong
camp 30,400 paces from Gar-Gunsa on
route to station 26.
Gartok w i o e Latitude observations taken at Gartok.
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Roule-Survey—Lujan Chumik fo Demekok.

—— A —
28 | “&
Nix@ i¥p Nuupaz or &S 223
SraTiomy ﬁ“” S w® RBeMings
5E ' E]
a5 A 2&
o ’ o
Lujan-Chumik .| 31915 16,700
- 2 314 30 6,300 | Latitude observations taken at Tashikang,
1 or station 2,
' 3 309 30 18,400
- 4 326 42 3,600 | Latitude observations taken at Damakolok,
same as station 4,
5 311 0 6,700
6 312 30 1,700
Demchok ... Latitude observations taken at Demchok.
Route-Survey—Demchok to Totling.
o '
Demchok .., .| 812 30 1,000 .
7 224 30 3,900
8 194 30 8,800 | Latitude observations taken at Demchok-
Phu 5,390 paces from station 8 on route
to station 9.
9 186 80 6,900
10 169 30 2,100
11 178 - 0 5,600
12 158 30 21,900 | Latitude observations taken at Deboche
4,000 paces from station 12 on route to
station 13.
13 160 30 12,300 .
197 30 5,300 | Latitude observations taken at Medokding
14 ’ village station 14,
15 117 0 7,200
i itude observations taken at Dilchachini-
16 160 30 8,800 L_aé:lm do 8,500 paces from station 16 on
route to station 17.
17 150 30 20,500
Tat! beervations faken nt bank 'of
18 153 0 7,500 Lﬂil::l‘iihz :::e‘;n: 6,200 paces from station
18 on routé to station 19.
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Route-Survey— Demchok to Totling,—continued.

i

NaME AND NUMBER OF

|

Bearings of for-
ward station.

in

paces to for-
ward station.

Distances

Bnu;nxs.‘n

STATION.

o v

19 167 30

0 184 0

21 206 0

22 223 0

23 (same as station)
1 below) ... e ) 317 O
24 308 0
1 (same as station}

23 above) . 143 O
2 139 ©

3 | 141 30

4 142 0

6 160 0

6 114 30

7 131 0

8 102 0

69 30

10 104 ©

11 187 %0

12 181 ©

Totling o .-

2,500
2,600

12,300
4,100

2,700

5,600

1,800

1,600

16,200

8,600
4,100
4,000
10,200

4,000
1,700
4,100
4,800

24,300

Latitude observations taken at Jia-Sumdoy
or station 20.

Latitude observations taken at Chokche
village, 800 paces from station 23 on route
to station 24,

Latitude observations taken at Rabgialing
5,600 paces from station 24,

Latitude observations taken: at Shangche
village, 7,600 paces from station 8 on
route to station 4. '

Latitude observations token at Tibuphu
4,900 paces from station 7 on route to
station 8,

Latitude observations taken at Dunkhayr
village 600 paces from station 11 on
route to station 12,

Latitude observations taken at Totling,

Route-Survey—Barku to Shipki.

(-] ’,
Barka w229 O 10,400
2 224 30 9,500




( 51 )

Route-Survey—Barky to 8Aipki,—oontinued.

é g o, . = ——
£g e
NaMx AND NUMBER OF E;E 228
STATION. g g7 REmManxs,
2g K
A A B
°o
3 244 0 -
v y 9,500
4 287 0 {* 8000
6 305 O 1,700
6 290 30 1,700
7 234 0 2,700 N
8 284 30 2,000
9 340 0 3,300 Lugtude observations taken at Puling-
10 294 30 3,000 ongma, or station 9,
11 289 0 7,900
12 292 0 2,500
13 3% 0 | 4,500
14 305 0 2,900 v
L4
15 3238 0 1,900 .
16 323 0 | 13200
17 345 0 3,300
' i
18 322 o 4,500 | Latitude observations taken at Rildighang,
‘ or station 18.
19 a5 o 2,200
20 301 0 3,300
. 2 208 0 9,500
22 368 O 7,200 | Latitude observations taken at Ri village,
or station 22. :
23 355 O 19,300 | Latitude observations taken at Lanjan-
Samba (bridge over Sutlej) 8,500 paces
- from station 23 on roule to station 24.
24 324 30 4,600 o :
25 278 30 8,800 | Latitude observations taken at Dongkhang
-} 8,100 paces from station 26 on route to
station 26.
00 | Lafftade observations taken at Miang village
26 282 0 11,5 : 862,400 paces from station 26 on routg to
station 27. i '
27 216 0O 4,000




( 5 )

Rowte-Survey— Baskm to Shipki,—continued.

.zi .Esi .
fg | "&f
= wo8
Naug AND NUMBEE 0 ] e REMARKS
STATION. 8 E3D
o3 e
g -3 a sk
o '
28 302 0 2,900 | Latitude observations taken at Tiak village
500 paces from station 28 on route to
station 29.
29 315 0 8,300 %
30 264 0 18,900 | Latitude observations taken at Kuak village
8,660 paces from station 30 on route to
Shipki.
e
Shipki . - w. | Latitude observations taken at Shipki.
Route-Survey—=Shipki to Nilung and Mulpa.
o 1
Shipki 84 0 | 13900 [ .
2 135 0 3,300
3 122 0 2,900
4 302 O £00
b 167 30 6,600 | Latitude observations taken at Tiak village,
or station 5.
6 172 30 4,500 | Latitude observations taken at Kuang 2,800
paces from station 6 on route to station 7.
7 222 30 3,800
8 205 0 1,600
9 170 30 12,300 | Latitude observations taken at Sang 4,000
paces from station 9 on route to sta-
tion 10.
10 160 O 2,000
11 90 0 8,600 | Latitude observations taken at Sumna
6.000 paces from station 11 on route to
station 12,
12 133 0 3,200
13 106 © 8,200
14 36 0 2,200
15 53 30 1,300
16 101 30 6,200 | Latitude observations taken at Biar 4,700
paces from station 16 on route to sta-
tion 17.
17 ?"‘167 30 2,700
18 126 30 4,500




-
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Route-Survey—Shipki to Nitung and Mukpa,—continued,

in

oY eQR
NaMz Ag;;ﬁg;:.nn OF §§ g gg » Remisxs,
5 €384
53 EQB
[=] ’
19 129 o 2,800 | Latitude observations taken at Sarang
village 800 paces from station 19 on route
to station 20,
20 152 45 3,700
21 139 0 1,700
22 127 30 2,000
23 130 0 2,300 *
24, 141 O 1,300
25 205 O 2,300
26 166 0 10,000
27 177 0 6,900
28 167 0 10,700
29 202 30 1,900
30 193 30 3,000
31 235 0 1,900
0 1,900 Latitude observations taken at Changjum-
32 168 o Sumdo 1,280 paces from station 32 on
route to station 33,
a3 231 O 1,100 N
34 176 0 1,100
35 203 O 2,200
- 86 196 0 1,200
37 153 O 4,300
a8 212 30 1,800
389 160 O 1,200
Latitude observations taken at Nonam 1,(?‘00
40 192 0 4,400 qpaces from station 40 on route to station
41,
41 196 30 3,800
42 158 0 1,400
43 211 0 2,800
44 251 30 2,700




( 54 ) .

Route-Survey— Shipki to Nilung and Mukpa,~—continued.

8 | i
NiME Asltrlirﬁjt;{!tfnxn or Eé ggg REMARKS.
i | Eaf
o ¢
45 263 30 4,300
46 217 0 1,100
47 255 30 5,600 | Latitude observations taken at Nilung village,
or station 47,
48 182 0 2,500
49 213 0 5,700'
80 220 0 3,700
13 259 0 6,300
b2 225 0 2,000
b3 257 0 2,000
b4 283 0 5,700
65 266 0O 4,900 W
56 259 0 3,200
Mukpa Latitude observations laken at Mukpa.
“Route-Surrey— Gartok to Dunkhar.
o s
Gartok .| 281 O 9,900 | Latitude obscrvations taken at Gartok.
2 259 0 7,600
3 213 30 5,800
4 259 0 8,000
5 327 0 | 6200
6 292 30 5.206
7 315 0 8,000
8 285 O 4,400
9 315 O 3,200
10 20 0 | 2,800
1 309 0 | 10,500
12 230 0 3,500
13 306 30 3,100
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Route-Survey—Qartok 1o Dunfekar,~continued.

w3 <2
NiME AND NUMBER OF as 22
STATION. '§,§ g gé. Reuwanxs
2 & A~ [
<] ’
14 270 0 | 13,500
15 146 0 17,300
16 169 0 16,000
17 95 0 4,000
Dunkbar . o Latitude observations taken at Duukhar,
Route-Survey—Dunkhar to Totling.
o !
Dunkhar o | 185 1 5,200
19 179 0 | 23,700
Totling . ‘e Latitude observations taken at Totling,
Route-8urvey—Totling to Chirkong.
[~} '
Totling ] 123 30 9,100
2 200 O 17,300
3 252 30 6,000 | Latitude observations taken at Mangnang
village, or station 3.
4 225 0 9,000
5 242 0 7,700
6 230 0 7,500
Chirkong Latitude observations taken at Chirkong.

Route-Survey— Giachuryf to Jiackan up the river Indus.

Giachuruff e 155o (,) 7,000 | Latitude observations taken at Giachuruff.
2 90 0 2,600
3 170 O 5,200
4 208 O 2,400
198 0 5,600
6 135 O 9,600




( 56

)

Route-Survey — Giachuruff to Jiackan up the river Indus.

&5 | "
Naug Aswrliﬁg:nn oF %g §:§ REMADES.
5| i
o
7 124 0 10,200 | Latitude observations taken at Lapta-Rebo,
station 7,
8 193 0 10,000 | Latitude observations taken at Nagpo.
Shamdo 7,000 paces from station 8 on
route to station 9,
9 245 0 8,90
10 216 O 11,600
11 190 0O 18,900
Jiachan .- Latitude observations taken at Jiachan.
Route-Survey—Milam to Gartok.
o
Milam 33 0 6,400
2 5 0 | 9,000 -
3 22 30 2,800
4 333 10 8,200
5 30 0 5,000
6 26 20 6,100
7 62 0 21,600
8 48 40 3,600
9 90 O 1,400
10 T 40 2,900
11 38 30 2,600
12 62 30 12,600
13 46 0 15,400
14 26 0 15,400
16 880 20 11,800
16 358 10 7,600
17 26 O 6,700
18 28 20 2,100




NiME AND NOMBER OF

Gartok

Gartok

(

57 )

Route-Survey—Milam to Gartok,—continued.

in

paces to for-
ward station.

<F
BE
STATION, 'ﬁn‘g % RExARks

5% 2 '

m = a

o
19 72 20 6,000
20 32 20 6,800
21 318 20 22,600
22 322 10 | 10,500
23 315 40 10,800
24 335 0 22,900
25 319 0 | 20,200

Latitude observations taken at Gartok.
Route-Survey—Gartok to Milam.
o 1 v
170 20 10,300 | Latitude observations taken at Gartok.
2% 141 20 8,800
28 155 30 4,200 | Namochi, same a6 station 29.
29 155 30 10,500
30 196 10 12,100
31 235 O 2,200
32 235 20 21,300
33 231 30 6,000
34 171 O 3,500
35 202 0O 2,500
36 203 10 3,500
37 191 40 10,500 .
38 170 50 3,600
389 200 O 11,000 | Dongpu village, same a8 station 40.
40 196 O 3,000 | Nagbo village, §2me as station 41
41 197 30 7,300
42 194 30 9,700
43 177 30 13,800
_’—i‘—[——‘—"‘——
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Route-Survey— Gartok to Milam,~—concluded.

in

S¢ Ly
Naws AND NUMBEE OF “633 msé
STATION. 't'én_: g am REMARKS,
.ce 4 + 3 ]
S E g =93
[s] /
44 196 O 13,000
45 176 0 5,700
46 130 30 16,100
47 172 0 12,400
‘48 166 0 7,900
6 163 10 8,200 | No. 5, 4, 8, 2 correspond with same num-
bers in route Milam to Gartok.
4 202 30 2,800
3 185 0 9,000
2 213 O 6,400
Milam
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II.—TOPOGRAPHICAL SURVEY,

MEMORANDA ON THE FORT OF BANDOGURH, BY LIEUTENANT R. V.
RIDDELL, R. E, IN CHARGE NO, 5, TOPOGRAPHICAL PARTY, REWAH
AND BUNDELCUND SURVEY.

The fort called Bandogurh is situated in north latitude 23° 417, east
longitude 81° 5 in the south portion of Rewah, and is very nearly
in the centre of a pergunnah named after itself.

2. The fort may be roughly described as an immense rock, nearly
rectangular in shape, measuring at the top about 2,000 yards from east
to west by 1,300 yards from north to south and rising to a height of
about 1,000 feet above the valleys, at its base inaccessible from the
south side, and very nearly so from the three others.

At the few places where the sides of the rock do not form a natural
wall, walls have been built, and there guns are in position and guards
always stationed.

3. The ascent to the fort lies in a gorge from the village of
Gopalpore situated at the foot of the rock, on the east end of the north
face. At about five-sixth of the height from the foot of the hill, a curtain
wall or parapet of masonry stretches right across this gorge, and on this
guns are mounted. I noticed three or four at one part and several piles
of shot glistening in the sun ; the commandant of the fort informed me
that ten guns were mounted on this wall and there certainly is room for
any number. .

Farther up the gully I noticed a masonry edifice which looked like
a large gateway forming another obstacle to the ascent on the western
slope of the gully.

4. There used to be an entrance to the fort on the east side, but it
has been closed and not been in use for many years. In the wall at the top
of the slope there arc from 11 to 18 embrasures ; these are at different
clevations, extending along the side of the hill which led me to suppose
lthat the ground behind the wall has not been reduced to a uniform
cvel.

5. The road (a mere bridle path) chiefly used by the Rewah offi-
cials, and the inhabitants of the neighbouring villages on the north side
for communication with the fort is that from “ Téla” (a village of
about 500 inhabitants, at which there is a thannah) on the left bank of
the Cherrangunga, distant about four miles from the fort.

From Téla the road lies through about half a mile of open country,
and then enters a gorge between the hills ¢ Durwar” and * Chittarhai ”’
through which the Cherranganga, a beautifully clear mountain stream,
finds its exit. The next half mile of this gorge possesses every means
of being made impassable, as the sides of the hills on both sides rise
precipitously, and the narrow level space between them is covered with a
mass of very large trees. Ahout a quarter of a mile beyond this gorge,
the road from Téla is joined by another from a small village called
“Bijeria,” which crosses a neck of the Chittarhai hill, passable for
cattle, mules or elephants, .

At the junction of these two roads a guard was stationed to oppose
my progress, and I was obliged to forego the pleasure of obtaining by

~
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minale personal inspection, information concerning the near approach {o
this place so mysteriously kept, but from more distant observation 1 did
not think that this road presented any obstacles between this point and
Gopalpore, which is used more as an out-post to the fort than for any
other purpose.

6. Another entrance through the outer belt of hills is from the
village of Mahdwan on the west side of the fort, this path passes
between the hills “ Bandani ” and “ Durwar ”, and is, I should think, the
easiest entrance to Gopalpore ; guns bear on this entrance from the north-
west corner of the rock. I did not notice any such precaution observed
with regard to the other entrances, though guns could easily be brought
to bear on any of them from more than one part of the fort.

7. From the east there are two roads from the villages of
“ Gagour ” and “ Lakumar, ’ respectively, the former follows for a time
the left bank of the “ Behin”” Nuddy at the foot of the south side of the
hills called ““ Boggara”” and  Maihiarchouk,”” and then winds round the
north side of a hill south-west of “ Maihiarchuk * into Gopalpore. That
from Lakumar passes north of the Boggara hill, and crosses the
“ Baruha ™ nuddy below the east end of the Chittarhai hill, and thence
winds into Gopalpore ; both roads are easy bridle paths.

8. IFrom the south there is a road from the village of Gohari,
which, after crossing some swampy ground, partly cultivated with rice,
within a mile of the fort or rock, passes between the fort and the hill
called Bandeni ; this road seems considerably used. That from Mahawah -
is very little used, and lies through dense forest on ground so slightly
undulating as to be nearly level, until it reaches the gorge north of
Bandeni. There is another road from the villages of “ Ghata” and
“ Marhoun > which passes over the ridge joining the Bando rock with
the trigonometrical station of Rampore, but this 1s not passable for
cattle, and is very little used.

9. A further examination was impossible as I could not pass the
guards which were stationed at every entrance to the valley on the north
side of the fort, but as I visited all the hills having any view in the
neighbourhood, except Bandeni, which was not only prohibited to me by
an arrangement between the Political authorities and the Rewah Chief,
but ‘was, as far as I could see, not attainable, except to a monkey or a
sailor. I think I accomplished all that was possible. .

10. The slopes of all these hills are very steep and in many places
perfectly precipitous. The hill called Boggara and the two between it
and the fort are almost bare of forest ; on the top of the former a patch
of trees grow, but the slopes, until near the foot, are too precipitous,
on all but the eastern spur, up which lies the best ascent. There are
trees at the top of Bandeni, but a great deal of bare ground on the
southern spur. I failed to discover where an ascent could be made to this
hill, some of my guides said that men could ascend, but none would tell
me by what route, and most of them declared they had never heard of a
man having made the ascent. With the exception of those above speci-
fied, all these hills are covered with forest, but the undergrowth is sr'nal].

11. The highest point of the whole group of hills is near t}le
south scarp of the fort, where a dot marks the spot on the plan, the
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height being 2,662 feet. The surface of .the rock slopes down towards
the north, which edge is, I should think, from 100 to 150 feet lower
than the southern. The top of Bandeni is 2,629 feet above the sea,
only 33 feet lower than the highest part of Bandogurh, and considerably
11ig_fher than the greater portion of the surface of the roek.

The ¢ Durwar ” hill is 2,115 feet in elevation, or about 550 feet
lower than the fort. The shortest distance between the two hills is
about 1,500 yards.

The ¢ Chitarhai > hill is about 250 feet lower than the Durwar, and
is about the same distance from the fort as Durwar; ¢ Baggara” is
nearly 3,000 yards from the nearest point of the fort, and its height is
2,283 feet ; “ Maihian Chouk ” is about the same height as Durwar, but
the top is a mere pinnacle about 40 yards in width at the most, with
perpendicular sides for about 30 feet from the top. o

The hill on which the trigonometrical station of Rampore is built
is 2,375 feet in height, and is about 2,400 yards distant from the eastern
side of the fort. The highest parts of the ridge joining this with the
fort are about 500 feet lower than the highest part of the fort, the
ascent to this from the south side is perfectly practicable for mules or
clephants lightly laden, but the descent on the north side is much more
precipitous.

12. The Cherrangunga springs from the north side of the rock
on the west side of Gopalpore, and is said to flow at all seasons. The
¢ Baruha”’ was dry when I was in the neighbourhood in the month of
January. The ““ Behi,” rising from the north side of the Rampore hill,
is said never to run dry.

The ¢ Damnar” or “ Douna ” running eastwards along the south
foot of the hills also has water in it at all seasons.

The supply of water in the fort is chiefly procurable from tanks,
some said there were as many as twelve of these, but the most straight-
forward of my informers said that there are only four which can always
be depended upon, and that a large amount of the water used by the
garnison is brought up from the Cherragunga.

13. Report says that large quantities of grain and provisions are
stored in the fort. The accounts as to the strength of the garrison
were the most variable, some said 300 sepoys, some 1,500; the space
covered by huts and in the fort 1s about equivalent to a village of 1,200

inhabitants, I should think that there might be 500 ﬁghtiig men 1in

the place. .

I heard that, for the past three or four years repairs have been in
course of execution all round the walls, and also that from about the
;ame date a steady supply of ammunition has been sent into the
ort.

14.  So jealous are these people of any information conneected with
the fort becoming known to Kuropeans, that they were in the habit of
changing my guides daily, and invariably sent me as stupid men as
possible, while I was working in the neighbourhood of the fort.

A year before Lieutenant Badgley failed to obtain mortar to repair
the Great Trigonometrical station of Rampore as they thought he want-
cd to build a post of obscrvation or something equally absurd,
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15.  The plan of Bandogurh on the scale of 2 inches—1 mile, has
been enlarged from my original plane table section, and though not
more accurate or trustworthy than the work from which it was prepared,
will, as a mere military sketch, on account of its larger size, and the
proportionally smaller space occupied by the printing, be perhaps found
more useful.

16. I have just heard from the Political Assistant of Nagode, that
the plan of the fort, prepared by the Rewah Chief, has been sent to me,
but it has not yet arrived. If it should come before this is dispatched,
and there should be anything in it worth embodying in my plan, it shall
be done.

MEMORANDUM AS TO GEOLOGY OF JAINTIA HILLS AND AS TO THE
DISTRIBUTION OF TRIBES,

16. The western boundary of the district of the Jaintia hills is
. i . . the river Mangat, crossed on the direct
]lilieologlcal formation of Jaintia road from the Laﬂangkote to Jawai; the
) valley is deep and extremely picturesque, the
hills rising from the narrow strip of rice land at the bottom, in steep
slopes of grass and wooded ravines, close under the crest, into precipi-
tous cliffs. Nongjirong hill is very conspicuous. The formation here is
metamorphic, a well stratified gneiss, and in the bed of the river the
boulders are almost entirely of that rock with quartzitic sandstone, and a
few of dark green trap. Ascending from the river to the top of the
slopes of the left bank, and passing the village of Simanting on the
right, a short distance, the first patches of a stlzatlﬁed rock are seen ;
this i1s a coarse gritty sandstone of light color, forming the tops_ of .the
little eminences, and never exceeding here perhaps twenty feet in thick-
ness. They are lost sight of as soon as the descent into the Mantadu com-
mences, where the metamorphie rocks at a hlgh angle are seen again ;
the sandstone series re-appearing when the opposite ascent is crowned.
A strong interbedded conglomerate 1s very noticeable here, and always
lying at the base of this formation. TIts chief peculiarity now consists
in the beds of dark purple hue, in others of so fine a white that they
might almost be mistaken for chalk,—broke_n up and mlxe(.i with water, -
is t,used largely as a whitewash for the sydes of the native huts in the
place. These sandstones (of considerable thickness) now form. the mass
of all the elevated points in Jawai, zm(_l arc comspicuous near the dak
bungalow, resting horizontally on the ].11ghly tilted older 1'oc}<s. On the
hill mass of Chermang, south of Jawai and the Mantadu, its thickness
has greatly increased, bringing in above the conglomerates, thinner an‘d
finer beds Tess sandy in composition, and here we find traces of the car-
boniferous shales, and in places a dark, hard, earthy coal, of:.tﬁntfvantmqg,
invariably thin bedded, and altogether very local in 1ts dl?im };1 ion. to
the east of Latuber, the same fez},tures may _be seen‘ a ftti e ;v:y 0
Satunga, the metamorphics appearing on 1_311e higher parts Ot ltb PS atea.l(lrs';
where the sandstone oceurs in isolated thin patches. Bult a o a u;;;‘
with a fall in the hills, we are introduced to a new series 2 oge (i:';il s
the limestone (nummulitic), of which an outlier forms a mass w
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perpendicular and jagged sides to the right of road, and on the very
edge of the southern depression of the level of the country. To the
south-west one or two wooded isolated kmnolls show the limits of the
northern extension. It rests on the sandstones in this locality (also with
their associated coal beds), and there is no doubt that these last are of
secondary age, prototypes of rocks better developcd. under Cherrq-
poonjee, fining out at Maobelarkar, on the road to S_hlllong. There 1s
also an appearance of unconformability of sucecession between these
secondary strata and the nummulitic pointing to a 1q11g lapse of time
and very different conditions of surface before the deposition of the lime-
stone began. Here we are also near the confines of the tertiary sea, in
which they were formed as shown by the thinning out of the limestone
beds. Proceeding south to the low range of bills of which War H. S.
forms the highest point, the limestone has greatly increased in thick-
ness, and is superimposed at the same time by beds of quite a different
mineralogical character, being nodular, ferruginous, and highly fossili-
ferous ; above this well marked horizon no limestone with nummulites
were seen, local unconformability of these last is noticeable, due either
to a falling in of the limestone, but what I am more inclined to think a
prior denudation of surface; the fossils are minute with an occasional
gastropod of larger size. This ridge, on the mnorth of which lies
Nongkhli, well known as one of the last strongholds of the Jaintias
during the rebellion of 1861-62, is succeeded on the south by the main-
ridge and watershed of the hills, the stream at Nongkhli being a feeder
of the Kopili. Crossing a low pass at- the head of the last-mentioned
stream, the view that suddenly opens out is almost Himalayan: below
lies the deep valley of the Umsnat, backed on the east by the high
mass of Marangksi; its precipitous cliffs showing out grandly against
the noble forest that covers all else. In this great section, everything
above the nummulitic is exposed, this last forming the bottom beds in
the valley, succeeded by the fossiliferous ferruginous strata, and again
above by an enormous thickness of soft, thick-bedded sandstones of
light ochre-tint, and this higher mass is the universal rock of all the
higher forest-clad hills running thence due east to Asalu. In the bed
of the Umsnat the limestone is almost horizontal, but lower down has
‘a very slight dip southward. It also thickens in this direction very
rapidly with interstratified beds of sandstone. The whole mass preserves
its horizontality, and there is nothing very noticeable over a large and
broad band, save that with the deepening valley, lower beds of the lime-
stone are exposed ; but in no spot did I see sandstone of cretaceous age,
or that which could he mistaken for it. The Umsnat joins the Semling,
and the united streams form the Lubah, which forms a junction with the
Barak near Molagul. The Semling and Lubah form a deep valley with
an cast and west strike, and the mass of the upper nummulitic or ter-
tiary sandstone rises precipitously on the south, forming a ridge parallel
with it : upon this line the first bending over to the south commences ;
the best section to observe this is near Katom, where the Lubah turns
gouth in a gorge cutting diagonally right across the whole mountain
mass ; the solid limestone of great thickness and the higher sandstones
all dip over together, becoming perpendicular, and are suceeeded at this
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point by a thin bedded series of newer rocks, clays, aud sandstones of
various colors and hardness; the angles of dip varying slightly north
and south of the perpendicular show a great crushing, perkaps a folding

of the beds. As we leave the higher hills for the low eminences (Tilas?:
the sandstones are coarser, and have springs of small pebbles scattered
through them, also large lumps of lignite. In one place the whole of
the roots and part of the trunk of a large tree were seen in the per-
pendicular strata of the river bank. These last-mentioned rocks are
evidently of lower Sewalik age, and are capped unconformably further

into the plains by masses of irregularly bedded clays and conglomerate

which pass under the present alluvial surface.

Before closing my remarks on the geology of the Jaintia hills, the
nummulitic coal should be alluded to. This has long been known to exist
at Lakadong, and was there, I believe, once worked ; the same forma-
tion occurs at many points further east, particularly near Narpo, at no
great distance from the Luba eriver, navigable for small boats : its
value has yet to be made known and perhaps established : there is no
reason why beds of considerable extent should not, with proper search, be
discovered. Its position high in the nummulitic limestone is precisely
the same as that at Cherrapoonjee. This coal is nowhere met with east
of the Lubah and Umsnat rivers.

17.  The most striking feature of part of the Khasia range of hills

is the extremely even height of the central
qu‘fiﬁ?llls iﬁoiﬁﬁﬁzfétigg wi':)hf mass ; nowhere 1is this so well seen as from
zeology. onnech the peaks of the North Cachar range.

Marangksi, &ec., the dead level line of the
whole mass as far east as Tiniang H. S., is from here most noticeable,
even the distant Shillong peaks make hardly any show in the distance.
This central mass or high table-land is all of gneiss, generally at a high
angle, and the denudation it has been subjected to must have been enor-
mous prior to the secondary epoch. It falls very gradually to the south
for a long distance, with a last sudden dip over Jaintiapur. On the
north the lower levels are successively reached by a series of steps that
can be followed for many miles. The last descent being the greatest,
corresponding to the like sudden depression at Nunklow, &c., Tiniang
and Saranthu mark the limits of this table-land on the east, and over-
look the much lower country of the valley of the Kopili. In the Jaintia
district the trap rock comes in with the northern fall in the country,
and the high isolated peaks to the south of the Mangkhen are found to

be a continuation of the quartzitic sandstones of the Shillong peak, &ec.,

almost perpendicular, but lying up against an amygdaloid trap associated

with a true granite, which comes In with an east and west run on the
north, and forms the remarkable rounded bosses, such as Billu, Kongor,
&c. Granite also occurs contiguous to the gneiss north of Nartiang and
thence in an easterly direction immediately north of Nongjinghi, hwhlch
is almost the highest point of the Jaintia hills, 4,563 feet abo;rle t e .stea
level. The Nongjinghi ridge is gneiss resting against t.et %mm.&l.
As at Lailangkote in the Khasia hills, the trap 1s closely assocxzzl e fWInd
the granite, and in such situations, the titaniferous u'o]rll ialn.ln 15(‘.1 . o;} nd
in great quantity, and smelting furnaces are seen 1n % % e adja



villages. This dark green dyallagic irap appears to have been injected
Letween the granite and gneiss, or quartzitic sandstones, at or about the
period of the great disturbance and change in the metamorphic series.
The parallelism of the drainage lines south-east of Jawal is very remark-
able, and with the cross drainage at right angles, breaks the country up
into irregular parrallelograms, which probably display a monster jointing
of these metamorphic rocks : the most remarkable Lines taken up in suc-
cession by different great valleys and ravines are— _

1st, a main line rather irregular, but to which all lines to the south
conform ; commencing from the west at Karpenter village on the Man-
@at, that river carries 1t to Jarain . N. E. and up to the junction of the
Kawa-Manvi with the Mantadu, north-westerly by the Keremontha
ravine past Wapang into the Umpaai, and by the Mureen into the
Kopili near Khangasi, this last river continuing for many miles with a
north-casterly course altogether constituting a great physical feature
extending from west to east for fifty-five miles.

The 2nd line at an average distance of six miles to south of the
first can be traced from Pomtadong, past Thangbuli to the Mantadu
river, at junction of the Raliang on the left bank, following this last
named river over the watershed into the Lonnang river and in succes-
sion by the Umkorpong to the north of Satunga, where this river turns
sharp at right angles to the south, yet the same direction can be carried on
to Umthnong, and is lost in the sudden W. S. W. bend of the Kopili.

The 3rd line can be taken up at the base of the hills near Jaintiapur
by the river Rangpani into the Umchaliang S. W. N. E., crossing the
Mantadu again to the Lamu river past Thampianai Great Trigonometri-
cal Survey into the Pamesken by a succession of ravines to the N. W. of
Khleriat, where the last stream, the Shashem, turns to the S. S. E.

The same run, but with a more east and west course, is taken up in
succession on the north by the Muntang and Manriang rivers, tribu-
taries of the Kopili, and lastly by the Mangkhen.

These great lines of continuous depression are again displayed on
the south and east, and show there a decided curvature. T may note the
Lubah, Simleng and Arten into the head waters of the Kopili north of
Sherfaisip, and again further south the deep depression marked by the
valleys of the Koomra, Larangkayeng into the Jatinga, and taken up
on the north of the main watershed at Asalu by the valley of the Dhan-
sirl.  To the southward of this trough, the strata are found tilted high
in that direction, giving the more pointed shape to the peaks of the
south-west Borail range. The line is intimately connected with the
original elevation of the whole mountain mass, and the parallel continu-
ous lines already noticed are doubtless due to the same parallel forces of
elevation.  As might e expected the geological formations all coincide
with these great natural flexures, carrying the nuwmmulitic series with
its limestone and cretaceous rocks far north on the Kopili and thus into
the valley of Assam.

18. On the east of the Jaintia hills, the Sintengs are succeeded

Distribution of different races by races diff'ering from them much in
and tribes, ‘ language and customs. The principal of
these are the Mikirs, Kuikies, and Cacha-
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ries. On the north some petty sub-tribes are met with, differing, more
or less, from the Sintengs or hill people of the table land ; the,se are
known at Lalus and Bhois ; the former are a small community inhabit-
ing the area of the last slopes between the rivers Mantriane and
Umiam. Their burial rites appear peculiar, and differ from any?)eople
I have met with. They do not mtermarry with either of their neigh-
bours, the Bhois and Mikirs.

The Bhois are the people of the jungles in contradistinction to
those of the high open lands, yet even when they move up into this
latter portion of the country, they still retain their individuality and
name of Bhoi,

_Colonies of Mikirs are found in Kharwang, Jingthong, and on the
Umiam, in Nongflut, on the north-east, and down again in the south-
east corner of the Jaintia District on the Simling ; some of these last
have even crossed the Kalangtam ridge into the Koomrah valley ; they
are a good looking, fair race, quiet, civil, and industrious ; the women
are excellent weavers, and a large proportion of the strong, close woven,
red and white striped ckudders are made by these people and fetch high
prices.
On the south-east, and extending along the high line of hills,
Kiki tribes replace the Mikir ; there are many sub-divisions of these,
but the Purana (Rankhor and Kuchlng) appear the most numerous.
The Bateh, a sub-division of the Purana Kukies, are few in number,
only two or three villages. These last bury their dead in a spot adjacent
to the village, setting up boughs, with inverted gourds, skulls of ani-
mals, &ec., stuck on them. The head-dress of the women is also peculiar.
The Changsels are another Kuki tribe, emigrants from the south-eastern
hills bounding Tipperah ; they are found in the hills east of the Jatinga.
The Purana Kukies have apparently adopted Hindoo notions and cus-
toms, and burn their dead, make offerings to Hindoo decities, &e. With
all these last mentioned tribes, the love of song and the dance is univer-
sal, and establishes an individuality and a marked difference between
them and the Khasia and Sinteng.

The Cachari is only found in the low lands close to and along the
very base of the hills ; they are divided into (1) Birmons, (2) Dhaos.
Some of them have again emigrated, following the Kopili river, and

some are, 1 believe, to be seen near Gowhatty.

III.—REVENUE SURVEY.

EYED IN DISTRICT BURAICH, SEASON

UNTRY SURV
N N, REVENUE SURVEYOR, 2ND DIVISION,

1867-68, BY CAPT. A. D. VANRENE
OUDE.

1. Tract oF COUNTRY SURVEYED—DESCRIPTION, &c.—The tract sur-
veyed contains the larger part of the Nanpara Tehseel, or these pergun-

nahs contained in it— Bhinga, Churda, and Dhurmanpore; that portion

of the country lying along the right bank of the Raptee and along the

Buhkla nullah is well cultivated, and the soil seems very rich; in the

spring of the year, it looks like one large green ficld of waving grain in
K
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ear, here and there open, where the village sites are located, and about
them arc to be scen large groves of trees for which this part of India is
so famed. To the north and along the Nepal boundary line we come
to part of the ill-famed Terai, with its deadly climate in certain seasons
of the year, and which, now that timber has become so valuable, is
cavefully conserved, and has been made over to the officers of the Forest
Department. To the north-west this belt of forest covers nearly the
whole of the Dhurmanpore pergunnah, and only about the chief town
itself do we meet with any open ground, which is rather low and seems
to have been caused by the receding of the Kourialla river. This open
ground is one shect of cultivation, and has a most picturesque appearance,
being green throughout the year, with a background of dense forest,
growing on the heights. The lower Himalayan ranges are distinctly
visible, and on clear days the distant snowy range, with its rugged and
lofty peaks, can be seen, making a beautiful view. The villages have
mostly a desolate appearance ; they are mnearly all built of mud, with
very few pucca houses, and in many places, are mere clearances in
the jungle. .

2. River Kouriarna.—The river Kourialla here forms the boun-
dary between Kheree and Buraich; it is navigable throughout. When
there is a demand for grain in the country lower down, numerous boats
are freighted and sent up to the towns of Kheree and Buraich along its
banks; a great deal of timber is likewise rafted down to Buhram Ghaut,
now one of the largest sil timber marts in the country.” The navigation
ceases at the Golah Ghaut, a short distance from the boundary line.
Where it leaves the hills, there is a beautiful fall called ‘¢ Sheesh-Panee’”
in the Nepal territory, which is visited by pilgrims and visitors. Like
other great rivers flowing through low alluvial tracts, it is divided into
many streams, communicating in the rainy season by numerous off-sets
with the parent stream and with each other.

3. Girwa River.—The Girwa river is one of its tributaries here ;
it is a prettily wooded stream ; its bed is covered with large boulders
near where 1t enters British territory, the Futtehghur Gun Carriage
Agency station; during the cold weather months an Overseer selects
sissoo timber, suitable to the requirements of the manufactory, which is
then floated down the Girwa and Kourialla in rafts, and sent across
country to Futtehghur, where it is stored for many years, and thoroughly
seasoned before being made into gun carriages. Near this, there is a
ford during the cold weather admitting of the passage of camels and
baggage animals ; but as the water is very cold, the current very rapid,
and the bed very rough, care must be taken that they have only light
loads, and have men near at hand to help them up in case they stumble;
about a quarter of a mile lower down, there is a ferry where there are
always several boats plying to and fro.

. 4. RivEr Sarsj00.—The river Sarjoo here is a large stream in the
rains, and overflows its banks; it is likewise constantly shifting its bed :
as this stream and the Girwa pass through valuable timber forests be-
longing to us and Nepal, they are largely used to float down timber into
the Kourialla, which they both join soon after debouching into the plains.
Mr, Bourne thus describes the other smaller streams, viz., the Bhada,



Chooka, and Bubuyce: ¢ They present a very unusual appearance to the
eye in the dry weather, looking in fact like long strips of jheels ; trees of
considerable size, tiger-grass and reeds grow in their beds throughout
their entire length and breadth. The inhabitants do not drink the water
of any of them on account of its deleterious effects on the system ;
possibly owing to the presence of decayed vegetable matter in the swater.
and further say, that no person can continue to drink long of the water
and live.” Every village has a number of wells from which the drink-
ing water is obtained. Near the forests they are often square shaped
frames of timber being used to keep their sides from falling in, and some
of these appear to have lasted a number of years.

5. Roaps.—The only road of importance is the one from the
Kourialla river to Nepalgunj through Nanpara, which is embanked and
bridged in places, and on which there is a great traffic during the dry
months, the exports from Nepal being sil timber, spices, and its valuable
1ron ; and the imports being cotton and woollen cloths. The other roads
are mere village paths; on those leading from large villages, carts can be
used during the dry months ; when the local funds admit of it. T believe,
a new road is to be made from Nanpara to Mookeepoor, where there is a
police station, and which is the last one at this end of the district.

6. Crops, &c.—The usual crops common to this part of the coun-
try are raised, and except when the rains fail, the harvests are so good as
to have obtained for Oude the name of the “ Garden of India,” although
this applies more to the other districts, Buraich being for Oude a poor
one. The dews are very heavy, and which must afford considerable
nourishment to the crops. Excepting in the small vegetable gardens
about the villages, irrigation is seldom applied to the fields in Buraich.

7. THE wANDERING TRIBE oF BRrinyaraus.—In the Dhurmanpore
pergunnah there are several villages of Brinjarahs who have good grazing
for their large herds of pack bullocks in the jungles so near at hand, and
nearly all the salt trade along the edges of the Terai is carried on by them.

8. JUNGLE CROPS MUCH INJURED BY WILD ANIMALS.—So much of
the country being covered with jungle, it affords great shelter to all the
deer tribe and wild pig, who do great mischief to the crops, and although

the fields on the jungle side are protected by high thorny hedges, and
are likewise carefully watched day and night by the cultivators themselves,
perched on some platform in a tree, or raised on an eminence, yet these
animals often break through the hedges, and destroy in a few hours the
produce of months of toil. Mr. Bourne states:  Thathe has seen a field
of wheat, of an area of thirty to forty acres, so overrun and destroyed by
these animals, that the owner had to turnin his own cattle to graze upon
what remained, evidently considering that it was no longer worth his while
to hope for a harvest.”. The general disarmament of the country must

likewise have tended to the increase of wild animals, as now the possession
ny formularies, and

of a gun and the purchase of gunpowder entall ma
many would sooner dispense with their guns than undergo them. )

9. Torests.—So many of our most valuable forests having ee]n
made over to Nepal after the mutiny, and as the demand for the valuab o
kinds of timber is daily increasing, the forests which we still pogsefls are
carefully attended to by the officials of the Forest Department, and all over,
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them are located small posts of ckupprassees, who see that the rules laid
down by Government are carried out, and that the young trees are not in-
jured by the villagers. During the cold weather months, or as soon as the
forests can be visited without risk of getting fever, they are inspected by
the European officers of the department. T have heard timber merchants
and others, more than once remark, that our being able to send to market
a few valuable logs now and then, has a most salutary effect on the
Nepalese Government, who otherwise would have the entire monopoly of
the trade, as they now own, beyond comparison, the finest forests and
where alone sal timber of the largest scantling can be procured.

10. Burarcu FoRrESTS: EIGHT KINDS OF TREES ORDERED FOR CON-
servaTioN.—The forests of Buraich having been the nearest available,
all the large trees, I am told, were cut down before annexation; and in
passing through them, I noticed that all the trees seemed to be of young
growth, and the forests would not be productive for many years to come.
At the time of survey the following six kinds of forest trees were ordered
for conservation :—

Sal—Shorea Robusta.
Sisso—Dalleergia.
Toon—Cedrela Toona.
Ebony—Diospyras Mclanoxylou.
Dhao—Conocarpus Latifolia.

6. Assana—Terminalia Tomentosa.

Tun August last these two trees were added to the list, viz.—

7. Khair—Acacia Catechu.

8. Tikooee or Huldoo— Naaclea Cordifolia.

11. RESTRICTIONS PLACED ON VILLAGERS ABOUT CUTTING TIMBER
SEVERELY FELT BY THEM.—The restrictions placed on the villagers near
the forests, who for years previous had been allowed to roam the woods at
large, cutting down almost what timber they required, and grazing their
cattle, have caused much grumbling and dissatisfaction, and some new
rules, I am informed, are to be shortly issued, allotting them a certain
area of forest for fuel (the eight reserved woods not to be cut,) and graz-
ing purposes in proportion to the size of the village, which I have no
doubt will make them (uite contented.

12. AN ABORIGINAL TRIBE “ THE THAR00s.”—On the edges of
many of these forests, and on the Nepal boundary, we met with an
aboriginal tribe called “ Tharoos,”” and they put me in mind of the Gonds,
Sherrias, &c., inhabiting the jungle surveyed by me in Central India.
They are in many respects very like their Central India brethren, in
physical appearance almost alike, but they are much more industrious,
as the fields they cultivated, with their numerous water-cuts for irriga-
tion show, and altogether more settled and less savage. They keep
almost exclusively to the Terai and forest, living where no one else can live.
The new forest rules have been severely felt by these shy and timid people ;
and asby the transfer of the Oude Terai, the great mass of them have
now become subjects of the Nepal Government, a great many of our
Tharoo villagers, dissatisfied with the restrictions placed on them about
cutting wood in, and roaming about, the forests, have left our territory and
joined their brethren in Nepal, and if T am rightly informed, a welcome
is given them by the Nepalese officials. The people from the plains
give them a bad name, and say that they arc afraid to enter the Tharoo

S
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villages in small parties for fear of being hewitched :
belicve in d%oots and familiar spirits. l\fr. Thomas I”aiﬁze:s}gfih‘lgldw? t:;n
of them, after surveying a number of their villages: “The Tharoos llefz
the country in a mass for Nepal, after the annexation : all that now re-
mains of the industry of these people are the numerous canals cut for
irrigation purposes ; these intersect the country in all direction ; they are
now dry, and are not used by the few who remain. A whole ’village of
thes.e Tharoos came _out to see the survey operations; they were quite
anxious to do something for us, if only to assist in pulling the chain : the
owned large herds of buffaloes, which obtained good ;asturage in th)e;
adjoining deserted villages. They were a wild-looking lot of fellows
pla,m-spoken,. and of independent bearing; the natives- who affected t(;
treat them with comtempt said they were of no particular caste, would eat
anything from a dead rat upwards ; large herds of antelope abound here
and mix quite freely with the cattle.” He likewise describes the devasta-,
tion caused by the deer and wild animals to growing crops, and states
“ that they have to be watched all night, and that small sheds are erected
in the fields at intervals of two hundred feet apart, two upright pieces of
wood are let in the ground, from which a large stone is suspetl,lded and by
means of strings attached to them, and pulled by men in the she,ds they
act like clappers, making a noise and frightening away the am'ma,ls’ from
the young grain in the fields.”
13. ForesTs ABOUND WITH GAME.—These forests abound with all
the large species of game: tigers, leopards, the deer kind, wild pig, &e.
and are the scene of those enormous haunks, or battues, we see desc,ribed,
in the histories of the Kings of Oude; even now they are still visited by
European parties after shifar, and by the large and wealthy talookdars
such as the Rajahs of Kupoorthulla and Bulrampore, who come about the
beginning of the hot weather, as water becomes scarce, with numerous
elephants, and have generally good sport ; and whilst we were in the field,
we heard of many tigers having fallen ; although they are still numerous,
yet they seldom attack men, and for some years past no report has been
received by our officials of their having injured any one ; this immunity
is doubtless attributable to their being so well supplied with food from the
herds of deer and other large animals, which are in such numbers in the
forests, it is said, that the tiger has a preference for the flesh of the wild
pig ; some well authenticated anecdotes are likwise told of the fearless
way in which the cattle-keepers, with only a stick in their hands, go up
to “them and frighten them off when they have pounced upon any of
their herds.
14. RUINS OF MUD FORTS STILL VISIBLE : LAWLESS STATE THE COUNTRY

WAS IN IN FORMER YEARS.—The ruins of numerous mud forts are still to
be seen, which reminds one of the lawless state in which this country was
before and about the time of annexation of the province ; when numerous
bands of robbers and dacoits, under such noted leaders as Fuzul Allee
and others, who, having good hiding places in the Terai, would issue
from it into the open country, and rob and murder the people ; and at
one time Fuzul Allee actually threatened Buraich, compelliug the Euro-
peans there to take refuge in the jail, which was the only place admitting

of defence.
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156. Cunorera or 1867.—Whilst visiting the Dhurmanpore per-
gunnah many sad tales were told me of the fearful mort.ality caused by
that dire disease cholera in the spring of the preceding year 1867,
which bad more than decimated the villages on the edge of the Terai.
The disease first broke out in Maharajah Jung Bahadoor’s large camp,
after he had entered the lower hills, and whilst marchlng: to the plains
to attend some marriage ceremony of his family. Fl‘9m this 1t gradually
spread to the Nepal villages on the boundary, and first a,ppe'fu'ed in our
territory at the large village of “ Bhurtapore ” on the Koqualla river.
At the villages of «“ Lalbojha, ”” and ““ Boojhia > which are quite near each
other, the head-men give a sad and detailed account how the disease was
brought to their village from Bhurtapore by a shepherd _Who, having
taken his flock to graze in the better pastuyes tl}ere, had in alarm fled
back to his village. A day or two after his arrival the plague showed
itself, and to it nearly one-third of the people of the village fell victims.
Cholera had not been known in this somewhat-isolated part of the country
for ten or twelve years previous. In the forests about here thousands of
cattle are sent from the southern parts of the district for the sake of the
grass. The keepers in charge of them were likewise attacked by this
disease, and so many died from i1t that a friend, who had been here at
this time, told me that the herds were roaming about quite wild and
unattended, their owners not being able to procure substitutes to take
charge of them, so terror-stricken were the people. ~Asthe hot weather
came on, the disease spread through the district, and it raged with great
violence at Buraich itself. Although there were solitary cases of it in
the villages we were surveying, I am thankful to add none of our esta-
blishment were attacked, and before it became worse the camp broke up.

16. LocaL 1MPROVEMENTS DISCUSSED.—The only local improvements,
I could suggest, would be more roads to open the northern parts of the
district, and which will be perhaps made hereafter when the local funds
permit it. The people are very backward with irrigation, and the numer-
ous streams which traverse the district n all directions may be made of
use hereafter by masonry weirs being built across them to store up the
water, and give them thus the means of applying it to their fields ; this
project has, I believe, been very ably discussed by Mr. J. Anderson, the
present Deputy Commissioner, an old Canal Officer ; and when the coun-
try becomes more peopled hereafter, it may be worth while to carry out
such costly projects, which would doubtless be of great benefit. When
the settlement is over, schemes of improvement for the development of
the country will, I have no doubt, be taken in hand by the people
themselves.

17. VILLAGERS READY TO AssIST.—The villagers were invariably
ready to assist us; the Assistant’s camp being often-times visited by the
head-men. Along the Raptee and in the Chunda pergunnah there are
several talookdars who, having, as Government servants in the army,
and civil departments, done good service in the mutiny, were rewarded
by having wvillages bestowed on them. Some of them have built fine
pucca bungalows and bazaars, and their more advanced ideas will be a
zood example to the other landholders ; amongst those who deserve par-
ticular mention is the Nawalh Nessar Allec Khan of Allahabad, Honorary
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Assistant Commissioner, formerly in the Tducational Department, Punjaly
and a son of the Kuzulbash Nawab, who aided in the reloase of Jéhé
<Cabul prisoners, also Heera Sing, a pensioned Ressaldar of Fane’s Horse
who did distinguished service in the mutiny and last China Campaign’
and who entertains extensive ideas of urigation and other projects t<;
improve his talooka.

18.  DescriprioN oF viLLAGES.—Of the villages, I can say but little ;
few of them arc of any note; here and there, where the local talookdar
resides, they have some local importance. Near the Jungles many of
them are constructed of timber and wicker-work—most combustible
materials, as the villagers have found to their cost, and which they will
give up now that restrictions are placed on cutting timber. The large
villages for these parts are Rampoor, Dhobuhahar, Churda Khas,
Hurkhapoor and Bhurthapoor. At Moteepoor it is intended to build a
new pucca police station-house. At present the police are stationed in
mere wicker-work sheds to the north of the town.

Lanpour; A. D. VANRENEN, Captain,
The 26¢h October 1868. Levenue Surveyor, 2nd Division, Oude.

DESCRIPTION OF COUNTRY SURVEYED IN DISTRICT SEONEE, SEASON
1867-68, BY CAPTAIN R. E. OAKES, REVENUE SURVEYOR, 1st DIVISION,
CENTRAL PROVINCES.

Position on Maps.—The season’s work, 1,200 square miles odd, ex-
tends over a tract lying between the parallels of 21° 45" and 22° 24/, and
meridians of 79° 26’ and 80° 16/, and comprises portions of Tehseelees
Seonee and Kuttenghee of district Seonee. It is bounded on the north
by the surveyed portion of Seonee and by the Weingunga river; on the
east by the Weingunga which divides Seonee district from Mundla and
Balaghat, on the south by Bhundara and by the unsurveyed portion of
Kuttenghee, and on the west by the Chindwarra district.

ToroGRAPHICAL FEATURES.—From the Chindwarra boundaryon the
north, the Seonee plateau (the highest in the district) extends as far as
the forest lands to the south, in a continuous open and highly cultivated
plain ; the soil light and in places sandy ; from Seonee Khas it is broken
up by slight hills and jungle tracts interspersed with open patches of
cultivation for about eight miles in a south-easterly direction, when there
is a descent into a second plateau also highly cultivated extending as far
as the forest reserves of Sonaiwanee and the Ooglee pergunnah. Both
of these are highly cultivated and produce good crops of wheat, the
pulses, and, where irrigation is resorted to, sugarcane ; this latter i3 how-
ever small and poor. ] )

Forust anD JuncLE.—Bordering the lower plateau is a continuous
belt of forest and bamboo jungle which stretches continuously from the
north-east along the hilly and sloping edges of the plateau, taking a
course to the wost from Sonaiwanee and dividing the high lands of the
district from the low lands in the Weingunga valley. .

VALLEY OF WEINGUNGA.—The Weingunga valley is a vast plain of
rice cultivation during the rains, and is justly celebrated for the %tcellenif
quality of its rice, which is exported towards Nagpore and the Deccan;
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the rice crop is succceded by Zoor, a pulse which is grown in great quan-
tities ns an article of food for the inhabitants.

This valley is plentifully supplied with tanks and streams which
appear to hold water throughout the year; the_ valle_y to the south of
Sonaiwanee opens out into an extensive plain which stretches away
towards Bhundara and the Nagpore country.

The descent from the high land to the Weingunga valley is gradual
and imperceptible to the north-east, and reaches the valley by a cart track
through the villages of Doonda Seonee, Burghat, Tuctooa, and Sooa,
some miles south of the point where the Weingunga takes an abrupt
turn from west and east to north and south,

Roap aNDp Tracks.—All roads south of this descend by passes more
or less abrupt, but two are easily practicable for the small carts of the
district, and can be traversed by bullock coaches, buggies, and other
springed conveyances, as they are bridged ; one of them, the Seonee and
Kuttenghee road, is partially metalled, and at slight cost could be convert-
ed into an excellent road : the bridges are principally wooden structures.

The principal roads in the district are the great Deccan road which
joins Jubbulpore and Nagpore; it runs through the tract under discus-
sion from the village of Nukghir in a southerly direction through
Seonce; it is an excellent road, bridged and metalled throughout, with
staging and Road Engineers’ bungalows at convenient distances.

Encamping grounds have been marked out at every march, and
mangoe topes planted within the last few years. There are also wells
dug at each encampment.

The telegraph wire on iron and wooden posts follows the course of
the road, only leaving at right and left when the road deviates from a
straight line. The road of next importance is the Kuttenghee road
which is bridged and partially metalled (wooden bridges). It leads from
Seonee Khas to Kuttenghce, where there is a tehseelee and public
garden ; there are two passes of fairly casy gradicent, the one near the vil-
lage of Dalol descending into the lower plateau, the 2nd where it descends
from the high lands into the Kuttenghce plain; both these ghits re-
quire repairs, but a few thousand rupees would put them in very good
order. They are rather steep in places, but perfectly practicable for spring
two-wheeled conveyances and for laden district carts.

The road from Seonee to Balaghat passes through Burghat to
Lalburra ; it 1s practicable for country carts, and descends into Kutten-
ghee plain by a good pass which is bridged in places with masonry
bridges ; the road is unmetalled.

All other descents to the plain are only practicable for pack-bullocks
and foot passengers. The Seonee and Chindwarra road leaves the Seonee
district in the village of Koka ; it is an unmade road.

Rivers.—There are several rivers running through the season’s
work, the principal one, the Weingunga, rises on the Seonee plateau, in
the village of Purtapore, flows north to the village of Purtapore, where
it turns to the west and again runs north between steep banks as far as
Chupara in last season’s work, where it is deflected to the east, which
course it pursues as far as the village of Portalpance in the north-eastern
eud of the present season’s survey, where it turns sharply to the south
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and skirts the Seonce distr ividing 3
Bhundara boundary. district, dividing it from Balaghat as far as the
After it debouches into th
. ! he Kuttenche ; .
sandy with an occasional barrier of rogﬁb;}:g (inplti;:n, the hed is generally
in thp sou‘gh-east of the district, where the ri e village of Peepureea
OpemIng with  fall of 2 fow fect ver rushes through a small

t 1s not navigable, but timb
great part of its_ course during thgrrai(géld (IIEUb{gleSS be floated through
other fish, and like all rivers in these prow;inces ) ()_u?ds wn matkascer and
in th(i deep khoonds and reaches of still Wa,ter, 1s Infested with muggers

n many places the iver is. :
before it leaves the high SCIZI;‘(?]YSY va; }fliilferll\t'sr clg very picturesque, especially
1L . ) ur :
100‘1‘)’ banks. In the village of Portalpanee thesge(lls 1!)=e t“};een very high
perpendicular sides of upwards of 150 feet in height tos between rugged

Tl_le Pench river borders the present seaso s wor
short distance on th n’s work for only a ve

1 on the south-west, where I found its bed sand dy o
an abou't 176 yards across. The Hirree s nay an shallovy,
and runs in a north- v diveet: es near Dhobee Surrie

1 _ easterly direction through the district to its j i
with the Weingunga in the village of Koorsarra; it fl o oo Jynction
rugged rocky banks in the latter part of its cours bef owe, turough very
the Kuttenghee valley. e before 1t descends into

Besides these, several minor stre

> ams flow th istri

Forps.—There are fords on the Weilfxng;m;%hlgf dls.trlcct‘ :
at Khoorsurra, at Gooreyra, impracticable for carts. I puria Chickly,
reyra there is a ford practicable for count 't ' rpeavest land Goo-
fox large boats. ry carts. There are no ferries

Tanks.—The principal tanks are ¢ i

o be found i
Seonee Khas, Aree Mohgaon, Purtapore, ?Ellbu:?a th‘la)ar‘lltlllelzigves o
Sookturra ; they are generally formed of natural hollo’ws and bua:::lee(i
at one engl; most of them are stocked with fish, and are covered it
wild fowl in the cold weather. ’ vered with

Towns AND ViLLAGES.—The princi i

. principal towns and villa :

Khas, Wara Seonee, the tola of Pandlg'wanee, loca,ll;1 c?lgigfi afalsbelfﬁ;e.
Kuttenghee Khas, Jam Nugpoora, Nawurgaon, Hiljee Mohgaon Bu-
gowlee, Hutnapore, Khumuria, Jellore, Kaleeroth Munjleepztt ‘Astha
Ruttianpore, Nukeewara, Agurwara, Oomarla, Dondeewara, ,Pandur-
wanee, Surreka Kuttenghirree, Khoorseepar (local name Ooglee) Moh-
burra Jurekha, Chapara, Seonee Khas; the civil station of the whole
district is a town containing a population of 8,026 which is divided as
follows : —Hindoos 7,511, Mussulmen 515.

The site of the city and civil stations occupies portions of three vil-
lages. The latitude and longitude of Ramchunder Patail’s house has been
det;,’ermmed by the Great Trigonometrical Survey, latitude 22° 05'=
32”78, longitude 79° 35'—07-56". There is a very fine tank with a good
carriage drive all round, which adds greatly to the appearance, and pro-

bably to the salubrity of the station.
The public buildings are, a goo

kutcherry, which is also the treasury,

police lines and hospital, the dispensary,

There are also public gardens and a very fine s
that of Jubbulpore and

The climate of Seonce is very superior to '
Nagpore, and certainly much more healthy, It would no doubt’ be

d market, Deputy Commissioner’s
the jail, the telegraph office, the
and dak bungalow.

wimming bath,

L
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often visited as & sanatarium by invalids if there were any houses avail-
able, which unfortunately there are not.

The principal buildings in the native town are, the mosques and
temples and the house of the Nawab (jagheerdar of portion of the
Ooglee talooka), a large brick edifice with enclosed gardens, greatly
needing repairs. The principal trades of the town are manufactures of
tusser silk and dyeing. .

A market is held daily in Boodwaree bazaar, and once a week in
Bhyroogunj. Although Seonee is, I believe, comparatively free from
fever and malarious diseases, it was visited during the season of 1867-68
by cholera in a severe form ; the scourge appears to have been propagated
by, if it did not originate with, the numerous gangs of workmen employ-
ed on the great Deccan road, and was probably caused by the impurity
of the water they drank ; except at the halting stages there are but few
wells along the road, and the workmen are compelled to use the stagnant
water of the nullahs for drinking and washing purposes. In a season of
drought, as this has been, the pools become scarce and shallow and the
water absolutely poisonous, and a fertile cause of sickness which might,
no doubt, be greatly mitigated by having wells sunk every few miles,
say at each dak stage of five miles.

The cost would add but little to the charge of keeping the road, and
the benefits would be incalculable and lasting.

The principal grain and cattle market of the district is Wara Seonee,
a village m the south-eastern corner of the Kuttenghee tehseelee; a per-
petual market is held here, and most of the exports from Seonee are dis-
posed of to traders, whence they are conveyed south by Brinjarras’ bullocks
and country carts. There are a pucka market place, a thannah, and a
dispensary.

Kuttenghee Khas is a small village but rising into importance, it is
the head-quarters of the sub-division of that name, and has a tehselee
and public garden.

Lalburra is a place of importance, a market is held there twice a week.
There is a pucka market place and a police thannah. It is celebrated for
its cloth manufacture. There is a thannah and distilleries at Gourjhola,
otherwise unimportant. There is also a thannah at Aree and Kharee.

ANNUAL Fairs.—Annual fairs are held at the source of the Wein-
gunga in thevillage of Puttopoor in November, at Beesapore in Feb-
ruary, at Sureka, the junction of Weingunga and Hirree rivers, in
November.

The following list shows the villages at which markets are held :—

MAREETS.—Donguria . Market once a week,

Gopalgunj - v Ditto.
Kalulporec . e Ditto.
Kobka Ditto.
Jam once a week, in a pucka market place.
Nugpoora twice a week.
Lohara “e once a week.
Nilgee e Ditto.
Newurgaon o . Ditto.
Mohgaon s Ditto,
Moosmee .. e Ditto.
Jagpoor vee ves Ditto.
Bagowlee. Ditto

Crops.—The high lands are goner.:i'lly well cultivated and yield good
crops of wheat, gram, kodoo, kootkee, jugnee, tillee, oorud, masoor, rice,
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theora, and, near the villages where irrication i
and sugarcz,me. ° ere urigation is resorted to, vegetalles
In the low lands rice and toor are the princi
, principal produce.
distliff? I;f:T i?I?CD.U;ﬁ'_bTh%Jungles and forests of this portion of the
. i N _ .
roongee, andpteak.P y bamboo, mohwa, saj, ebony, dhamun, saleya chi-
The saj and teak are the timber trees; of the former many fine trees

%lel.:;abaty‘olia are to be found, but the teak is scarce and
o ﬁenerally stunted. Under the forest rules,
Pontapteree Tomentosa. owever, young trees are springing up and
%’?0“5 Tendee. promise a fair supply in course of time; a
OSPYTras. * ,
Diospyra t(ila'k ‘gau.ien has been planted near Seeta-
Gromin Blastica. ghuree in the Sonaiwanee Diospyras re-
Saleys. | . serves, and young plants appear to be thriv-
C_Blfii;:gll]zgemm-qfem. Ing ; there is a very promising belt of fine
Bushomonia Satifoliar. young trees along the Weingunga river, in
Toak, the waste lands of Gooreyra, but years must
Tectona Grandis. elapse before they attain their full growth.

The bamboos are generally of the smaller kind, but in places
the Weingunga clumps of the large description are metpwith -11}(1);5%
attzulgr 11;0 a g}llrth of eighteen inches. ’

e mohwa is valued for its flower, which yields the commo irit
of the country on distillation ; it is also dried ag?i extensively us;I Sgér;trf
article of food by the Gonds and poorer classes of the people. An oil is
also prepared from the seed, which I understand is used in the adultera-
tion. of ghee. The wood makes a fair building material, but is not used
for that purpose in the district, though I have seen it cut into roofing
timbers in Oudh.

_ The ebony grows to a good size, but is little used owing probably
to its weight and excessive hardness. I have seen logs of the heart or
black wood about twelve or fourteen feet long, straight, and about two
feet in circumference. The white wood of young trees is much used for
shafts and frames of carts for which it is invaluable on account of its
toughness and elasticity.

The dhamun or Indian sance wood attains to a considerable size ;
it is remarkably springy and elastic, and is used for shafts, banghy
poles,and other implements in which its peculiar properties are de-
girable.

The saleya is
useless for anything but burnin

one of the commonest trees in the jungle, its wood is
g. Tt yields a resin very similar to the
gunda barosa, Venice turpentine, which exudes from the trunk if pre-
viously cut and wounded with an axe. The incense, loban, is also obtain-
ed from this tree. The gunda barosa is procurable in all the bazaars, and
is considered a useful application to ulcerous sores.

The chiroonjee is very abundant, and produces a very pleasant fruit
like a small plum, it is called ackar by the villagers. The kernel is much
used in native cookery, and is procurable in every bazaar and known by

the name of chiroonjee.
Fibers and oils may
good specimens of these wer

be reckoned amongst the jungle produce, many
e shown at the Jubbulpore exhibition,
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Tusser cocoons and shell-lac are collected and sold by the Gonds and
inhabitants of the jungle tracts. Honey is also abundant.

Kuttia (catechu) extracted from the khair wood (acacia catechu), a
very abundant shrub in parts of the district, can also be procured in all
bazaars ; besides the above are many other products of less importance
which it is unnecessary to mention here. Grass for fodder and thatching
purposes is procurable in any quantity.

The soil in the northern portion of the season’s work is black cotton
in the vicinity of the trap formation, and is evidently the result of its
disintegration.

In the south and south-east the soil is light and sandy as might be
expected, as the formation is principally gneiss and of granite origin.
The rugged outline of the granite formation in the south presents a strik-
ing contrast to the comparatively smooth flat topped hills to be met with
throughout the north of the district, where the trap and laterite is the
principal geological features of the country.

It is remarkable that the stone chips, found so abundantly in the
vicinity of Jubbulpore, are also met with but in less numbers in several
places on the Seonce plateau, notably in the vieinity Lucknadown in the
work of season 1866-67.

The survey of district Seonee will be completed during season
1868-69, and I propose, with next annual report of the operations, to
submit a more extended report of the whole district.

L4
DESCRIPTION OF COUNTRY SURVEYED IN DISTRICT RAEPORE, SEASON
1867-68, BY R. B, SMART, ESQ.,, REVENUE SURVEYOR, 2np DIVISON, CEN-
TRAL PROVINCES.

The tract of country surveyed, in the district of Raepore, during
the past season, is situated in the heart of the Chutteesgurh plateau, and
may be divided into two divisions, the western and eastern, separated
by the Mahanuddy river.

GENERAL DEscripTiON.—The country to the west of the river is
undulating, and in many places it is rocky and stony, and has an average
elevation of 900 feet above the sea level, and wherever cultivated, good
crops of rice are produced and beyond the demand of consumption on
the spot, the exportation of grajn has consequently been comparatively
very great, and the price of grain is cheaper than in other districts of
the Central Provinces. But on whole the land has a poor soil, and is
much neglected. In the rainy season there is some pasture, but in the
dry season it is exceedingly parched and dismal. Extensive tracts are
alleged to be incapable of cultivation. The most productive soil is the
black clay in the lowlands; it is most retentive of moisture and good
crops can be reached on it. The red soil is not very uncommon and
often contains calcareous nodules, so that it is necessary to have a field
well dressed, and it requires more irrigation. The plateau is almost
(lejstlt.;ut,e of wood, and fuel has to be obtained from long distances. Cer-
tain it 1s, that the want of trees has caused a material alteration not
only in the entire face of the district, but in-the supply of water. In
addition to this cause of the declining water-power of the country, it is
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necessary to mention the rapidity wi ' sland is elc -
most as soon as 1t falls. Tlhe pg’og(;?tli(:‘;lhz)(}hfg;;sltaggdlb clcg;'ed 3 ol
for an agricultural country, in order to ensure a rec ‘1VO-0 and veured
rain-fall without violent storms is estimated‘b Rentbu ﬁl a{ld sufficient
Wells are sunk to the enormous depth of 70 %’eét be? S(-: o pent.
ed. The want of good water, during the hot mc;nth;) et s
felt by. all, and much suffering inﬂict%d' the wells dr ’ 1118 mos(;f (sie{'1011'sly
water is procured from tanks covered with rank ve };tatli)(,n?n d I‘Illlklng‘
epidemics are not unfrequently prevalent. The w%ll water anl v keadly
and spgxrklipg and pleasant to the taste. The sparklin zufairS (f)’? clear
carbonic acid gas they contain, and the cooling taste frorﬁ' tvheS ﬁzrrglem(?u;]rlle-
;t}tllgs of carbonate of lime held in solution, and dissolved by the carbonic
INmaBIraANTS.—The generality of the i '
the Sutnami tribe, who were originally hi&:-lzzgﬂsggwaséeleg&%?arlsl o
by profession, and have settled down upon the land in large a 'c;lsli erslf‘
colonies, and established areligion of their own. The da,rlist s%nerstiltlil(‘)ail
prevails amongst them, and the greatest difficulty is experienceg in pre
venting them from maltreating and murdering old women for witchcpft-
The Judical Commissioner in his annual repor?s for 1866 writes that “r :;lh ;
belief still retains its hold on the minds of the people. It is always a
matter of difficulty, and one requiring time to eradicate religious sgr era
stition; but the severe punishments awarded by our Courtsgin all cgse;
in which superstitious belief has resulted in violence to individuals have
not been without effect.” This year, the Free Church Mission has sent
one of its members to labor among them. Education and religious
training will alone raise these people from their dark superstition. If
they are not all converted, they will grow up happy, useful, and moral
men and women. The Educational Department have established several
schools, but they are not in a flourishing state. A desire for English
education has not shown itself, and little can be accomplished as Tong
as the school masters are ignorant of the Chutteesgurhee language.
Hindoostanee is understood only by the Mowzadars and a few of the
chief men of the villages. The village of Bhundar, which is 35 miles
north-east of Raepore, on the boundary of pergunnahs Raepore and
Lown, is the present seat of the Sutnamee Gooroo Agur Dass, but the
people do not look upon him with that reverence that they did on -
his predecessors. Adultery is looked upon by the Chumars as the greatest
sin, but the following remark taken from Captain Twyford’s account of
the Sutnamee Chumars on the practice of “ Sutloke Churna,” proves
that the men show no concern when their wives commit adultery.
“ When the wife (bride) comes home, she visits all her husband’s rela-
tions, and respectable people of the village. Both bride and bridegroom
go to the Bhundaree to learn the five names (Punchnam,) and she is
willingly left to the Gooroo, or Bhandaree, as the case may be, for a
night. “The Chumars consider it improper for them to know their wives
carnally before the Bhundaree or Gooroo has had connection with them.””
The following was mentioned to me by the Mowzadar of Rohasee
village. On the death of the husband, the widow is considered impure
till she knows carnally the first five men who go to her. She is then

eligible for re-marriage,



The following is a short table of Chutteesgurhee words :—

CHUTTEESGURHEE.,
Oordoo. English.
English. Hindee.
A.
Chandais wiszLY s 594 | Abandon.
Hairna \ 4% | LXef | Abate.
Boothee bl Jo6 . LS | Able,
Heth \ (] Ugys - wolse | Adore.
Tengra Ziq oG 1 Adulterer.
Peechkat Agwie <> ,,8 | Alteration,
Amerbo YHTET LT by | Approach.
Tungia e o4 (sds | Axe.
Chinah T1=r Uy i3ty | Acquainted.
Sungwaree HAIT 3y | Accompany.
Puraijana QST Uy _As23) | Abscond.
Teewah A=t 4 )31 | Agreement.
B.

Toora 18] 3! | Boy.
Dusna ZET blyes | Bedding.
Budee A <wcdle | Blame,
Peela = Jab | Baby.
Sooghur g e wys | Beanty.
Puheelay e AT | Before.
Munth HT ol | Between.
Kuriya T sl | Black.
Burda T Ja | Bullock.
Boda, Haila - Luiags | Buffaloe.
Purroa qEaT 5L Do. calf.
Pothee 9 Tg <& | Book, small,
Gurunth A SUs | Do. large.
Bhaee wIE 'l | Brother.
Murduniya wo| WTTMYL el== | Barber.
Khoodia-Cheria ...| etar-virar Jsyadia | Backbiter.
Goodee = Is*¢' - 320 | Brain.
Bherbhoongia W 525 | Bankrupt.
Dhekna FEAT wyeke - UekeS | Bug.
Philphillee waEIN s 4 | Butterfly.
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CHUTTEESGU RHEE. T
English. Hindee, Oordoo. English
B.
Ktri FaQ o | Bitch.
Dulleea s s/» | Basket, large.
Chureea 9T s | Do small
Kunheea FEar s [ Back.
Kooraee FUQ %93 | Beam.
Tharrun I &L | Buttress.
Khurrab RN | v~ | Bad.
C.
Hooth Kuraweh ...| saza¥ L)sa | Call to,
Bader .| AT ! - Job - 2t | Cloud.
Dager T 17 | Calf.
Tam amw WG | Copper.
Bilaee | dEY b | Cat.
Peechly, Geh, awe ..| Qwsiews LT g=¥ | Come after.
Kootikurna FEXRTAT U,S 8435.U40-U,5 135| Chopping.
Mirhee RN laye | Chili.
D.
Kupat Tqre 8lys | Door.
Mutwar AAATT ¥ | Drunk.
Konda LIEe] €S | Dumb.
Jhoora w|q &Sy | Dry.
Doormuth THA 13%= | Dispute.
Seethf « ! - p0d | Dew.
Bhygni | V@Y ¥ays | Done.
Kookoor AL S - W | Dog.
Chena gl;’f Dung (dry).
Murgaees wGNaY ts# | Dead.
Matee ey <& | Dust.
E,
Ninghnya Yy GyaUaly - liwseS | Entered.
Gar vl AT (Y| Egg.
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CHnUTTEESGURHEE. ‘
Oordoo. English.
English. Hindee.

E.
Binowry LRI 2 | Eyelid.
Khoosoo L Jvl& | Eruption.
Loorhkee Gisl w*,° | Barring,
Bhooeean ﬂfﬂf <) | Earth.
Sanj sy 4¢=w | Fvening.
Oothee LGl G | Hast.

F.
Burpaila LICE 32 | Forcible.
Cookree FEQt < | Fowls.
Sindroop g L2e5 | Foal,
Dada or Baba LT, 4T 141 <Y | Father.
Dhoodhra behCl Lulgs Fog.
Bisurdariss NI Wy Forget.
Gor T 2 | Feet,
Agi -t ST- T | Fire,
Kekhree Tt 3% | Fox.
Kuppar L L IR %42 | Forehead.
Dolee or Khar ST™, 41, @I 250 - =465 | Field,
Peesan a9 ST\ Flour.
Sugah qa 3¢ - <~ | Friend.

G.
Tooree EAY ¥ | Ginl.
Khuder L L4 % | Grass.
Bunay, or Acn ™, 01, w7 A -6 | Good.
Bhugwan Wi & | God.
Buraeo ol TR @~ | Goat, she.
Bokra mwa 1 L% | Do. he.
Boan g Uyw | Gold.
Lassa e 95,$ | Gum.
Bukelbo | wwRAT USee> | Gather.
Topuk o] T G4 oy | Gun.
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CHUTTEESGURHEE,
OOI'dOO. Eneli h.
English. Hindee. g
G.
Fhurka AT Biyo - Loy | Gate.
Mommohowut qHETa s | Good smell.
.
Kooriya FATT o= | House.
Dumkee" TAHT @ | Hill,
Ghoda HTST 15565 | Horse.
Mudrus wZY = | Honey.
Kens W JU | Hair.
Moorh aT o | Head.
I
Kunther FAT as« | Interest.
Musiyany FAFEN wlyy | Inkstand.
Goodee nEt & sl | Ipn,
Muecs CEAE (2l - Hidy | Ink,
J.
Gowria LERNRI 58 | Juggler.
Kolia F 3048 | Jackal.
Bunraj TATH e | J ungle, large.
Jharee wra W D.o. small.
Goodgoodain 11@15\3%"«1 (oS - ¢lye | Joking.
K.
Koochy FHl B = ISOY :
Chakee Tt ity L3S Knee.
L.
Lobry /I -!’)GT L?e.
Munth W Bl Liquor.
Mungta Rz BLL - 842y | Loom.
Khutz;jwa, |eal 3¢ | Log of wood.

M
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CHUTTEESGURHEE.
Oordoo. English.
English. Hindee.

M.
Duwka CEE ) T | Man,
Battoor NEL < | Much.
‘Wusha ITESI 15> | Medicine.
Goosunya ARl &lo | Master.
Buhiya T aitys | Mad.
Chunda aT 8lo . sl | Moon.
Dayee T ole - 83dly | Mother.
Maycha L 62y | Moustaches.
Chocho " (s)¥F¥ | Muskrat.
Bendree =0 835 . yois | Monkey.
Jantha stjat o> | Mill
Soondur LT leidyd - wypewyd | Man,Handsome.
Pundhra qET WS | Fair
Mundul waed oiecdys |, Rich,
Kungal T w2 |, Poor.
Bulwala FEATET odoay’ | Strong.
Dhoomra HHT Lyran | Stout.
Sookra g o8 oy |, Thin.
Dhahurwa T 2,3 | ,, Squint-eye.
Bootra Tz 30,5 . Cyee | ,, Short.
Doongwa A ! ,, Tall.
Koondwa FEA K& |, Dumb.
Bhupra W e e 1 Quiet.
Koorwa FCar 5|, Lame.
Bahira T Le | ,, Deaf.
Sunkra LAY & | Morning.

N.
Tankee It - Lies | Nails (Tron).
Bhongx:a Wi e | Nostril.
Muzhniya wwaty 2238 | Noon.
Bhundar WeT J“& | North.
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CHUTTEESGURHEE.
Oordoo. English,
English. Hindce. fghs

O.
Goondhlee ¥ 3ty | Onion,
Oppoo an #57 | Opium,

P.
Moondaysa wET &S | Pillow.
Khulenee Tl «aa | Pocket.
Thupolee HqyTE g% | Paw.
Munjoor AT walb - 50 | Peacock.
Burha oI s | Pig.
Woopkana TUHAT ug=eS | Pull.
Chongee [T e | Pipe (Tobacco).
Buraceh Barce ORI Wl 356 | Pan-garden.

R.
Dahur TIRT ai.ty | Road.
Nudiya T s River.
Soortawun R GIEL | F')T Rest.
Punjree Yy et Rib.
‘Woozarna THICAT ;G0 | Rub-out.
Chyrra L 2 Rfaed-grass.
Moondree LESY RS Ring.
Dour qIC s~ - ss | Rope.
Purwa qar aals . yaee Roof.

S.
Lowree CERN 39 - o Stick.
Pukhna, qaqAl K - eha Stox)'e.
Khilna S Ly | Sewing.
Tant ziz byas | Strong.
Soaj ﬁ-l'a Lb)e:.. gzralght-
Chundaynce q=A ~ gliw | SIOT
Koosiyar FAIIT ebiyf - L‘l:: gl;iar-cane.
S00r00j T w .
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CHUTTEESGURHEE. :
Oordoo. English.
.English. . Hindee. : ‘
S.
Koodar ] WETT ¢ - ¥ | Stream.
Dhodgee yreat 336 ,, small,
Bubinee CAATA 3aded | Sister.
Roop , /9 &5'):‘[% Silver.
Milkee TR U,s LW | Suggest.
Pyra EL] JL2 | Straw,
Panéin g s’s> | Shoes.
Bhadain wEH &2 | Sandals.
Rapa Ty 8% | Spade.
Machowlec W T g - (a5 | Stool.
Kotec a1 ¥ | Store-house.
Kurchul HTTH lz+% | Spoon, Iron.
Noon a9 eles | Salt.
Mdhur avT o2 - (s39# | Shoe-maker.
Rawut q 83,8 - wbla | Shepherd.
Bhoorthee Wy Srdzig™ - - «* | Sunset,
Ruzhown ol gEm s> | South.
Khurra | @ 1565 - 30lwl | Standing.
Baesa o< ur e | Sitting.
Busath 9T > 1 Stinking.
T.
Rookh Ta S Tree.
Chandny Q¥ 825 - 32} | Ment,
Thuriya w @ w3 | ani,
Jhokna T by | motce.
Makhoor wraT 5485 | Tobacco.
Tonta el &= | Throat.
Tehanleh aTeTe <+ | Then.
G.ootiyana LEARIEY Jieds! | Talk,
Sirto g =+ | True.
Unnraee L ety gt | Tope. -
Dubree TTY Iy5 | Tank, small,
Rendheea ESis W30 - sk | Talkative.
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CHUTTEESGURHEE, _ o
Oordoo. Enclish.
English. Hindee. nshe
U.
Chatringee TaLa Glga | Umbrella.
V.
Wochy. w S | Vomit.
Kala Baree FTELATQ ), | Vegetable garden.
W,
Bootha KLU ¢ Work.
Dowkee TIHT wlyyima - @yye | Women,
Gura Ty © 4l - 1,8 | Wind,
Kaber FTAT wss | Why.
Shakhee qrat soald - gmf,f Witness.
Sooyin a3l W 8399 - Sl Wet-nurse.
Alchee TER o Wound.
Rengat [ lideJoss | Walking,
Bheethee na Jyss | Wall,
Khootar QT Y s,  enclosure.
Bhoorthee TRy wyie | West,
Bureat ATZ-TFT 58 st Washerman.
SHORT SENTENCES.
da ga ST sla gro. |
Ach lala I s “(;n.le. i
Agoer la AT 8¢ 5 o ?llt atl tle.
Hooth kurroo b R 2% I atl ouk.
Kaes ga | EQG @ |
Chongee bhur, pee- : ) . -
“bo (;3 » P St G oron i sGa Fill a pipe, I shall
' o smoke.
Gorh doha bur pa- - .
- g Daughter, give me
X 2 ST AN At O oo
nee da nonee ... :r:gtm'q'tm’-ﬁim O)) ; afi l:éé—)% water to wash my
’ e feet.
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CHUTHEESGURHEE,
Oordoo. English.
English. Hindee.
Kooch kahaburhai
tho ka ha da ba| FrateraweRar |  sfs5el%s’ | Have you any
FR2AT thing to say to
Panee bur ja hut- me? Say it.
hun thuracea ...| wrwcaTMTaQ| LYe Sha Y6 | Going to fill water
Kown maer thaen 91, i ila | from the tank.
jath huss FARCAYSTARY, | solla ‘.3 ] )'.bu.f Which way are
Bearee ka buckuth you going ?
bahees .| IO TEAVT S, 152 <3y ki lgs | It's time for meal.
Munkah jhugrakur-
huthun RAAHICIHCATA, ot & 3£eals,) | Men are quarrell-
ing.
Thaen buheca hus| ¥ s<ruryw, 200l Liylapd You are a mad
man.
Mo lah uskut lagis| #T¥™ FoHzailY, W K3 uae | T am tired.
Eh hur kooch hac
niee jah na yegm I qonar,| Waos 3¢5’ 3, | Heknows nothing,
Ek munkah la mar-
daris gown ma| TFWTETETHTCST was® el o058 | A man bas been
Qrte, GShle | murdered in the
Khurkachurace bur village.
la jath hun AT OIS w)alil;-h’jd%,g) 33 | Taking the cattle
qe, to graze.
Kithee ick doorcea
ja ba R F AT, 8 slaeliiises | How far are you
going ?
Thaenlurwa hus ... ;E'IWT\FB, YN L;..;, o You are a stupid
man.




(95 )

MineraLs Trar.—The most predominant rocks appear to be of the
nature of whin or trap, compact limestone and coarse sandstone. The
trap rocks are devoid of any visible stratification. The rock is going fast
into decay, and in some places the decomposed mass has lost all traces of
its origin, and has become a dark brown soil.

LimestoNe.—The limestone is seen to advantage in the heds of
streams and particularly in the Mahanuddy river, where immense slabs
are exposed in horizontal strata; the grains being perfectly impalpable,
and the fracture conchoidal, while it emits fire when the rock is struck
with a hammer. It is in general of a blue or dark grey color. When
it is burnt the lime has an earthy appearance, and it is never perfectly
white. From the earthy appearance of the lime, it is believed the rock
contains a large quantity of clay (argillaccous limestone), although it
makes a strong resistance to the hammer. An inferior kind of magnesian
limestone 1s to be seen a few miles to the north of Raepore.

Cray.—A few feet below the surface soil, a clay very like ZZari or
geru, occurs of various parallel layers of different colors, but generally of
an earthy white. Tt is a little harder than chalk, and has a soft greasy
feel, nor does it adhere to the tongue, but which, on exposure to the air,
becomes somewhat hard. It is used by the natives to whitewash the
walls of their houses and huts, and adds to the appearance of the country.
Pregnant woman eat it in small quantities and boys rub it with water into
a white liquid with which they write on boards or leaves.

Propucrions.—The productions are, rice, sugarcane, and a little cotton.
Rice and cotton are the principal articles of export; hardware and
English piece-goods are among the imports. The traffic is carried on by
country carts and pack-bullocks, and commences in November, carrying
the grain stored from the preceding harvest. Empty carts are driven
from distant markets for the purpose of conveying the grain.

Ri1vers.—The principal and only river is the Mahanuddy. Tt takes
its rise near the village of Seehawa and enters the district a little to the
south-west of Dhumtary, and runs through pergunnahs Dhumtary, Rae-
pore, Seerpore and Lown, till it receives the Seonath river at the north-
east extremity of the district ; the river then flows to the eastward, and
after passing Sumbulpore and Cuttack falls into the Bay of Bengal near
Pooree. After a long and winding course, and before its junction with
the Seonath, it receives numerous tributary springs. The following are
the principal ones: Soondhoor nullah, Surgce nullah, Sukwa nullah,
Koorar nullah, Nainee nullah, Sukma nullah, and Balumdi nullah. The
bed of the river is rocky, exposing extensive beds of blue limestone m
horizontal strata, containing from December to May, many fine pools of
clear water, although nearly stagnant. The river is fordable during the
dry months of the year, but during the rains the channel is filled and has
a rapidity that is eminently unfavorable to corr_lmerclal utility. The
junction of Mahanuddy and "Seonath has an elevation of 770 feet above
the level of the sea. The fall is 4:75 feet in one mile.

EASTERN DIVISION.

GeneraL Descriprion.—The tract of country to the east of the Ma-
hanuddy consists of hills and forests ; the valleys are watered with clear
streams, but the country is grossly neglected, and almost in a state of
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savage nature. On the Mahanuddy the culturable waste is generally
interspersed with rice cultivation. The hills are of comparative little ele-
vation, and although their sides are perhaps still more abrupt than is
usual towards the east, their summits are level. Towards the west the
gradual slopes are rocky, on which are scattered tufts of long grass and
stunted bushes of the most parched appearance. The eastern sides are
very difficult of access, in some places the perpendicular wall rises to the
very summit, and at the bottom the surface consists of confused frag-
ments of rock, generally, however, intermixed with a good deal of soil, and
covered with trees and bamboos ; neither grow to a magnificent size. In
the dry season everything, however, is parched and dismal, nor is their
savage ruggedness enlivened by the clear and winding streams. In the
rainy season the verdure of the trees and the roaring of the torrents
swollen to a tremendous power, must render these recesses truly magnifi-
cent, but then they are the abode of disease, and from the enlargement of
the torrents are scarcely penetrable.

Privorpar Hinns.—The most remarkable hills are the following with
their elevations above the sea level :—

Above the
Hiirs, Sea level Latitude. Longitude.
Feet,
o ’ ” Q ‘ u 1
Murpar 1,580 21 26 7|82 26 10
Ganjimal 1,516 21 23 29|82 23 321!}
Hardi 1,424 21 22 20|82 30 08
Extracted from Colo-
Bamandei ... 1,284 21 23 5182 32 42 |f{ nel Saxton’s map.
Mandi 1,500 21 27 39|82 31 54
No. 1 1,420 21 17 34182 25 12
No. 2 1,551 21 26 2|82 33 &0
J

RreservEp Forests.—The reserved forests are situated at the south-
eastern portion of this tract (pergunnah Lown); their limits are not
permanently demarcated, but the ““ people of the country understand the
rules and make no attempt to tresspass into, or in any way to injure, the
reserves.”  The timber 1s too far from roads and markets to repay any
attempts to work it. No trees are felled save under the special direction
of the officer n charge, and the right to collect miscellaneous forest pro-
duce, such as gums, fire-wood, lac, wild silk cocoons, bamhboos, and grass,
1s annually leased out. The strictness of the rules has been relaxed in
favor of the Bunjarras (pack-bullock owners) travelling through the forests.
The reserves consist principally of sil (Shorea robusta) trees. Amongst
these sl trees are found a sprinkling of ebony trees, muhoa, surrie,
dhaora, saj, scesum, tewsa, kurna, dhamun, and a few others. Bamboos
are only found on the hills to the northward.

Rivers.—The Mahanuddy river is the receptacle of all the numerous
streams that flow westerly. The following are the principal ones: Dauli,
Balumdi, Kusmi, Sukla, Makmala, and Naini, The Kantara and Muraedoa
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955 feet above the sea level. an elevation of

CIVIL STATION OF RAEPORE.

B.,AEP‘ORE.——I'{,aepore, the sudder station of the district of Rae-
pore, 1s situated in the centre of the Chuttecsgurh plateau, in latitude

;;;;% north, longitude :‘::_:43'; east, and has an elevation of 94384 feet above

the sea level.

It contains about 30 bungalows and 4,934 huts, with a population of

13,887 souls ; of this number only 227 are agriculturists.
_ As the head-quarters of the Chutteesgurh division, the public build-
mgs are, the court, civil and criminal, of a Commissioner ; Deputy Com-
H}ISSiOI’lel‘,S court, jail, charity hospital, Protestant church, and school
of arts.

A Regiment of Madras Native Infantry is stationed here. This re-
giment is under the orders of the Brigadier General commanding the
Kamptee force.

The roads about the station are very good and well bridged.

* The Bhoora tank is the most ancient in the place, and is said to
have been formed nearly 500 years ago.

The Maharajee tank was originally a swamp, a bund was built about
100 years ago by Maharaj Danee. The construction of this bund chang-
ed the swamp into a fine tank. To the south of the tank is a temple to
Ramchundra, built and endowed A. D. 1775, by Bibajee Bhonsla, Rajah
of Raepore.

The Khoko tank is the most substantial in the place, and was built
by Kodnud Sing, Kumaishdar of Raepore, about 40 years ago.

Amba tank is supposed to be about 200 years old, and was thorough-
ly repaired and faced with massive stone terraces, and steps to the water
on three sides; this work was done at a cost of Rs. 10,000 by Soobaram
Mahajun. L

The Rajah tank was built by Rajah Burriar Smg 200 years ago.

Kunkalee tank, in the middle of the city, was bult of stone through-
out about 200 years ago by Kirpal Gur Mahant, who also built a small
temple to Mahadeo in the middle of the tank. '

Cotton and grain are principal articles of export ; the precious metals
are the chief imports ; hardware, cocoanuts, and sugar are also imported
to a considerable amount. _

Racpore was a place of little note till about

of the Ruttunpore king’s family came and est
Rajpoot rule Vsas overthrown by the Maharattas A. D. 1745 ; the old fort

was dismantled and Ruttunpore again made the seat of Government. In
1818 the country was placeg under Brii;ish superintendence, al'ldb(lj()lonfjl
Agnew, the first Superintendent, finding Raepore a moreb Slﬁta enezr;
healthy locality than Ruttunpore, removed to it. In 183St {)3 ﬁo-uf ¢ my
was again made over to the Mahratta Government, and (i{)' z,'-sit 1“ m
Nagpore governed in Raepore till A. D. 1854 when the distric

A.D. 850, when a branch
ablished his court. The

# Abridged from the Central Provinces Gazelfe.
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finally annexed to the British territories. From that time security f8r
property and confidence in the Government began to arise and the town
gradually increased.

LEAD ORE.

Coyy of letter No. 138, dated Calcutta, 2nd July 1868, from THoMAs OLpHAM, Esq.,
Superintendent, Geological Survey of India, to COLONEL J. E. GASTRELL,
Deputy Surveyor General. :

I have the honor to acknowledge réceipt of your letter No. 331,
dated 18th ultimo, forwarding copies of letters from Mr. R. B. Smart,
together with a package containing specimens of ore referred to in them,
and requesting a report on these. ' .

A specimen of precisely similar ore had been received some time
before from the Deputy Commissioner of Raepore, and I would quote a
part of my letter in reply, dated May 14th, 1868.

“The ore is galena, or the sulphide of ‘lead (sulphur and lead) ; it
occurs in crystalline masses imbedded in greenish fluor spar forming a
vein with quartz. Galena is a valuable ore of lead, and often yields also
a large percentage of silver. The specimen in question does not contain
much silver. But it is impossible to form any estimate whatever of the
value, that is, of the commercial value of a metallic vein or lode from
hand specimens. This depends entirely on the amount of ore, the facility
of working it, the position of the mine, &ec., &c., points which could
only be determined after a careful examination of the locality itself.”

The specimens submitted with your letter enable me to add to this,
that the fluor spar is more abundant than at first appeared to be the
case, and is even more frequently of a rich purple than of a green color.

The ore from these specimens has also been cupelled on a larger scale
than before, but with the same result; the amount of silver present
though appreciable is not sufficient to be of any practical value.

There is no antimony in the specimens submitted, as supposed by
Mr. Smart.

The specimens from Mr. Smart’s account would seem to have been
derived from loose blocks of stone, imbedded in earth. There is no ques-
tion, however, that they form a portion of a regular vein which must
have existed, where these loose blocks were derived from, and in all pro-
bability at no great distance from the spot where they occurred. Tt
woluld be desirable to trace out this lode or vein, and ascertain its
value.

I may add that both as to rock and gangue the vein looks decidedly
promising and may be of much value.

I shall be obliged by being favored with any further information re-
garding the lode which may reach your office.

No. 60,
Orrice MEgxo.

Forivnrdpd to R. B. Smart, Esq., Revenue Surveyor, 2nd Division,
Central Provinees, with a request that he, on again taking the field, will
examine the spot more closely, and if possible trace out the vein and give



such farther information as is required and indicated by Dr. Oldham in
the concluding paras. of his letter ; a sketch survey of the locality might
also be of use. The dip of the vein should be given if possible.

SuppT. OF REVENUE SURVEY’S J. E. GASTRELL, Colonel
Orrice; Uppenr CIrCLE, Deputy Surveyor Gener
Culcutta, 3rd July 1868, g Surveyor General.

The lead ore was accidentally discovered by the beldars working on
the road between Bhundara and Raepore. Whilst engaged surveying the
district of Raepore, I was requested by Captain Twyford, the Deputy
Commissioner, to visit and give my opinion upon the vein.

Specimens were forwarded to Colonel Gastrell, Deputy Surveyor Ge-
neral of India, and to the Chief Commissioner, Central Provinces,

The hills on which the ore is found are situated in the lands of Khy-
ragurh and Nandgaon zemindarees, and three miles to the west of Chi-
choolee dik bungalow, near the village of Raneetalao, and consists of
large masses of quartz imbedded in rich black earth. The metal runs
through the quartz in veins and nests. The hills run north and south
and have a most arid and sterile appearance. The land is undulating and
profusely studded with fragments of rocks. The surface soil is of a dark
color and derived from the decomposition of the various and numerous
rocks in the vicinity of the spot. The streams which flow to the east
fall into the Seonath river; those flowing to the west into the Bang
nuddee. The jungle on the hills principally consists of the following
trees, sullaie, ghoteea, kakaie, pursa, saja, renwa, and millee.

DESCRIPTION OF COUNTRY SURVEYED IN DISTRICT CHANDA, SEASON
1867-68, BY LIEUT. F. CODDINGTON, REVENUE SURVEYOR, 4TH DIVISION,

CENTRAL PROVINCES.

GrocraPHICAL PosiTioN oF CoUNTRY SURVEYED.—As stated in the
body of the accompanying report, the portion of the Chanda district
surveyed this season lies between the parallels of 19° 46" and 20° 22" of
north latitude, and of 79° 07" and 80° 02 of east longitude ; the extreme
length north and south is about 30 miles, and extreme breadth east and
west about 56 miles, and contains an area of 1116:18 square miles.

So1r, aND Crops.—To the south, south-west and east, along the
rivers Urda and Weingunga, is found the black cotton loam soil, pro-
ducing good crops of cotton, grain, and pulse ; wheat appears only in
small quantities, and the cotton is chiefly grown for home consumption.
Where small spaces have been cleared in the jungle for cultivation the
soil appears very poor, and rice may be said to be the principal crop
thereupon raised. It is sown year after year, with little or no manuring
during the rains, so that the ground naturally becomes exhausted and
impoverished ; towards the hills the soil becomes generally reddish and
more sandy. The inhabitants are lazy and make next to no attempt at
irrigation, which in many places could be resorted to with advantage.

Maix Crrourts 13,14, anp 15.—The eastern portion of the work
is that included in main circuits Nos. 13, 14, and 15; these main :lllr-
cuits very nearly embrace the portion of the country that was originally
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called pergunnah Rajgurh, but the pergunnah divisions having been
done away with throughout these provinces, the old pergunnah now forms
a portion of the tehseel of Mhool. This is the portion of the country I
will first enter into a slight description of.

GrNEral. APPEARANCE oF CountrRY.—The general appearance of this
country is undulating, small hills and small ranges of hills being dotted
about ; the general scenery, as long as the cold season lasts, is most pleasing
to the eye, but as soon as the hot weather sets in as a rule, all the trees
lose their leaves, and the whole country assumes a brown burnt up
aspect, similar to the ordinary plains of India, excepting those parts in
the immediate vicinity of water which still remain green.

Cuier ViuLaees.—The following are the only villages worthy of
note, wiz., Mhool, Sowlee, Wehar, Rajgurh, Marora, and Rajul.

The chief village or Kusba town of the tehseel is Mhool from
which the tehseel takes its name ; the head quarters of the tehscel are
situated there under a tehseeldar. It 1is situated in about latitude north
20° 05' and in longitude east 79° 43’ ; the site contains about 800 huts,
covering an area of 60 acres. It has a boys’ as also a girls’ school.
Octroi 1s levied in the village, and a large weekly bazaar is held every
Thursday ; there is also a police station and a post office. A large
tank lies to the south-west of the village site in which are fish and
wild fowl.

Sowlee is the next village of importance; it lies about seven miles
almost due east of Mhool, and contains also about 800 houses. A good
trade in cotton cloths and silk is carried on at the large weekly bazaar
which is held there ; it contains a school for boys.

Wehar is a village prettily situated about fifteen miles to the east and
a little north of Mhool. Mr. G. Barrett thus describes it:  As one
of the prettiest villages in this part of the country, it is situated on
two small hills between which is a large tank. The view from the top
of the adjoining hills of the surrounding country is most prepossess-
ing : a vast spread of jungle 1s seen lying to the south and west, and
on the other sides a wide spread of cultivation, dotted with small villages
and topes of trees, with the winding course of the Weingunga river to
the east, and various hills in the distance render the scene quite
picturesque.”

Rajgurh is the village from which the late pergunnah of that
name derived its name ; 1t 1s about four and a half miles to the south-
cast of Mhool ; a large weekly bazaar is held here, but it is a village that
has dwindled down in importance ; there is a fort in ruins on the adjoin-
ing hill above the town.

Rajuli is worthy of remark on account of its magnificent tank or
artificial lake which covers an area of 350 acres ; the tank is formed by
a bund enclosing the natural hollow between the hills; the depth of
the water in the centre is said to be as much as eighty feet ; the bund is
but a small one, in length about 400 feet and about 40 feet high.

Dongurgaon is also remarkable for a very large artificial tank form-
el by a strong bund, more than half a mile in length, and encloses a
sheet of water covering 260 acres.

I\IIN‘BRAI:S.—I_!‘OII 1s generally found over the district, and there are
copper mines in existence in the village of Thannah Wasa, situated in a
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Povrice Stations.—There are poli i
gurh in addition to Mhool police stations at Choorool and Barsa-

Cuier Rivers.—The only rivers of any importan i
gunga, the Mhool, and the Pathree nuddee ;ythe P\Neinc:ﬁr?g:ri t;;firgeér_
whole of the eastern portion of the season’s work; its “average breadgﬁ
is about half a mile ; its bed in parts is exceedingly 1'ockyb the banks
high, and generally well defined, there are some good fish in,it an(i b
reason of the many small rapids I should say would be most Jf'avorabl)e:
for sport. In the hot season tigers often take up their abode in the high
rushes in the bed of the stream ; it is not navigable nor could it be
made so.

The chief g‘bﬁts or ferries along the portion surveyed this season are
at _Boremarra, Niphundra, Sonapore, Hurama, Sakhree and Chorool, but
it 1s also crossed at several other points when the water is low. ’

The Mhool nuddee rising up near the village of Chimoor enters by
the north of main circuit No. 14, and -after flowing nearly due south
joins the Andaree at a small village by name Jam, from whence these
two streams bear the name of Andaree.

The Pathree nuddee flows out of main circuit No. 12 of last year’s
work, and joins the Mhool nuddee a few miles south-east of Mhool.

These two latter nuddees derive their names from the two villages
of the same name near which they each pass.

Roaps.—There are no roads of any importance through this part of
the district ; there are several cart tracts passable in fine weather only :
the chief of these are from Mhool to Gurchooroolee and from Mhool to
Chumoorsee.

Maix Crrcuirs, Nos. 16, 17, axp 18.—The western portion of the
tract surveyed is enclosed in main circuits Nos. 16, 17, and 18, and
formed pretty nearly the old pergunnah of Havelee, which, like Rajgurh,
is now part of Tehseel Mhool.

GENERAL APPEARANCE OF CouNTRY.—These main circuits have even
more jungle and of a heavier description than those to the east above
described. A very large tract of forest extends continually from Mhool
to Chanda, a distance of thirty-two miles east and west and from north
to south of the season’s work. To the west of Chanda city, and along the
Wurda river, there is a tolerable extent of cultivation ; the country is
undulating.

Curer TowN.—Chanda, the capital of the district, is situated in
north latitude 19° 57' and east longitude 79° 20', on the left bank of the
Eerai nuddee which flows not far from its walls, its banks not being
well defined and the river subject to great freshes during the rains, its
water often comes up to the walls and has at times forced 1tself inside of
them. The Jhurput nulla also runs close past the city on its eastern
side. The city is surrounded by a strong well built cut-stone masonry
fortress, which consists of small semi-circular bastions joined together by
lines of stone parapet forming in some parts entering and in others re-
entering angles ; the whole is loopholed at top for musketry vylth a good
banquette forming a road of communication round the entire fort of
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about 10 feet wide; the general thickness of the parapet at top is about
34 feet and about 10 fect at base, and average height about 174 feet.
MThe circuit of the walls of the fort is 53 miles ; the walls are kept in
capital repair. There are four principal gate-ways or entrances, through
each of which there are approaches for wheel conveyances; they are
all handsomely constructed and about 30 feet in height ; there are several
other minor entrances available only for foot passengers, the names of
the gates are ““ Jutpoora” on the north, by which the imperial road from
Nagpore enters ; on the south ““Puttan,” on the east Achuleswar ”’ or
« Mahakalee, ”” on the west “ Beeba”’ ; the chief portion of the city
lies inside of the fort. A new metalled road is in course of construc-
tion which will form a direct road of communication between the Jut-
poora and Puttan gates; all the roads inside the fort are metalled and
well kept. There is more space within the fort walls than is ever likely
to be required for dwelling houses; a great portion is at present
given up to cultivation and gardens; on the north-east side of the fort
is a large tank called Ramalla; one side of this tank is formed by the
walls of the city which form its bund ; on this side the walls have also
a wide parapet of earth thrown up on the interior side to strengthen
them. The tank would always form a good reservoir of water and
there are many good pucka wells besides.

The general appearance of the city, viewed from the outside, is
exceedingly picturesque, there are some splendid trees in its vicinity as
also inside. It contains many temples, but by far the principal one is
Mahakalee, situated outside the walls, in the vicinity of which a large
annual fair 1s held in April.

At Lalpet, one of the suburbs of the city, are some stone gods
formed each of one piece of stone, the largest of these idols is 31 feet
6 inches high, 211 feet broad, and about 24 feet thick, this one has
fallen down.

The following buildings are to be noticed, the school, the dispen-
sary, and the jail which was formerly the citadel of the fort.

There is a d4k bungalow for travellers near the Mahakalee temple,
al very inconvenient and disagreeable position for it, and much out of
the way.

Cuanoa Crvir StatioN.—The civil station contains the head quar-
ters of the district, and is situated to the north of the city, the public
buildings in it are the Deputy Commissioner’s cutcherry, chief district
police station, and lines for the wing of a Native Regiment. There is
a wretched place called a post office, but it is not worthy of the name.
The telegraph office has been shut up, as it was so little used. A
church is to be built, but there appears to be some difficulty in deciding
about its exact position, and so its erection is delayed, although the
necessary funds are, I believe, available. There is a small public garden
between the city and military lines called the Nugeena bagh.

CHIEF ViLLAGES.—The principal villages are Bullarpore, Kotaree,

Sengaong, Dewaree, and Kebzur.

Bullarpore is picturesquely situated on the left bank of the river
"Vur(}a, about seven miles from Chanda in a south-eastern direction ; near
the village immediately above the river is the ruins of a masonry fort,
evidently of the same time and description as the Chanda fort, built
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also of cut stone, near this is also an English-looking bungalow with-
out a roof, the bungalow was never completed, and is the property of
the firm of Watson_ and Co., who proposed working a cotton press at
Bullarpore, but their agent, to whom they entrusted the work, spent far
more than was meant in the construction of the house, and so the under-
taking was abandoned, and the house never finished ; but as far as it
went, it was admirably constructed., -

Kebzur is the chief village on the line of road between Chanda and
Mhool ; it is of no great importance otherwise, except it be that it had
for four years previous to April last, a man-eating tigress continually in
its vicinity, and who carried off many of its inhabitants, both men,
women, and children, so much so that she got the name of the Kebzur
tigress; I was fortunate enough to shoot her in April last, thus relieving
the country of a terrible scourge ; such a fear had the people of this
portion of the road, that it was only in gangs and between the hours of
about 10 and 4 daily that they would pass at all, and then often one of
their number was carried off by her. The night but one after she was
shot, they were travelling that same road by night; by reason of this
brute another whole village became deserted by every single one of its
inhabitants.

MineraLs.—Coal, though of rather an inferior quality, has been
known to exist in this portion of the district near the villages of
Chandoor and Ghoogaos, nearly due west of Chanda, on the river Wurda
for some time past. But this year it has been found to exist close to the
city of Chanda where some extensive operations in boring have been
carried on, and a good seam pierced about 100 feet below the surface of
the ground ; it seems likely that this coal will some day be found to exist
in sufficient quantities to warrant its being worked.

Lieutenant Smith remarks that—'* I noticed a good deal of sulphu-
ret of iron in the pieces I picked up.” A coal seam of some size also
exists on the south side of the Wurda a little below Bullarpore. The
sandstone of the district is remarkable for its fine quality, and the stone
carvers in Chanda have been very successful in having produced some
good specimens of workmanship therefrom in the shape of tables, &e.
Iron ore is also generally found.

Trees.—The trees in the jungle will be found to be as follows :—
tamarind, cheronjee, tenbroo, kaitta, khairnee, oula, buhera, kalla-behla,
dhoura-behla, mowah, (or butter tree), bamboo, khair, googal, neem,
sembul, (cotton tree), pulus, bail tree. R

Bamboo has been met with in large quantities, it exists along the
edges of the larger nullahs in very dense thickets, and forms in many
parts the lairs of tigers and other wild animals. In main circuit No. 16,
the bamboo especially exists in large quantities, and a consider-
able trade is carried on in them during the months of April and May.
A cart load cost but 12 annas, and sometimes as many as 50 carts have
left Kholsa loaded with them in a single day. o

Teak saplings are also occasionally met with ; the mowah exists in
large quantities. '

PoLice Ourrosts.—Police outposts exist at Kutaree, Eesapore,
Chichpiellee, Bullarpore, Kebzur, and at Chowkee (on the Mhool road).
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Roaps.—The new imperial metalled road from Chanda to Nagpore
passes through the west of the season’s operations, this road 1s yet defi-
cient of many bridges which are necessary to make the road available
for traffic during the rains, The Eerai nuddee and other streams are yet
not bridged, all the other roads in the district are merely fair-weather
ones, and consists of cart tracks; the principal of these is the one from
Chanda to Mhool ; no road has ever been made, but the jungle is cleared
for the space of about two chains wide ; another leads from Chanda to
Seroncha, this road passes by Bullarpore and Kutaree, a third leads from
Chanda to Wone (in Berar), and a fourth from Chanda to Chimoor.

TeLEGrAPH LiNE.—A line of Government Telegraph runs along by
the new imperial road from Chanda to Nagpore ; passing Chanda, this
line extends to Seroncha ; the old line that followed the road to Chimoor
has been abandoned.

Tanks.—The only tanks of importance are the Ramalla at Chanda,
area = 74 acres of water in May, one in Dabgaon, and one in Junona,
the area of the latter is 174 acres, and it is remarkable for its fine
masonry bund built by one of the Chanda Rajahs.

StrEaMS.—The principal streams are the Wurda, the Eerai, and
Andarce ; the Wurda runs all along the south and south-west portion sur-
veyed and forms there the boundary of the district ; it is a slow run-
ning stream with lots of water and sandy bottom, its banks are well
defined, but much intersected with deep ravines and nullahs.

The Eerai enters main circuit No. 17 at the north, and flows near-
ly due south till it joins the Wurda about 4% miles south of Chanda.

The Andaree enters main circuit No. 16 from the mnorth, and
ﬁowsl in a south-easterly direction through a continuous forest of
jungle.

Hiivs.—The only hills of importance are those to the north-east
corner of main ecircuit No. 16, known as the Mhool hills, and are the
favourite resort of all kinds of wild animals : many streams of beautiful
clear water run out of these hills, but it is very unwholesome to drink
in spite of its appearance.

INHABITANTS.—The chief inhabitants in the cultivated parts are
Maharattas, and in the jungles Gonds ; the latter are a primitive race,
not fond of hard work, and will eat anything in the shape of flesh; they
consumed at Kebzur the whole of the flesh of the tigress I shot,
although they knew perfectly well that she had devoured several of
their kith and kin.

DESCRIPTION OF COUNTRY SURVEYED IN DISTRICT KAMROOP, SEASON
1867-68, BY LIEUTENANT A. D. BUTTER, ASSISTANT REVENUE SURVEYOR
IN CHARGE 1st DIVISION, LOWER PROVINCES,

The Northern Dooars of Kamroop are chiefly flat ground, covered
with tall grass jungle, with patches of cultivation ;
the further south, the more cultivation. "They are
bounded on the east by the Bor nuddee, which divides
Kamroop from Durrung ; on the west by the Monas, which is the bound-
ary of Gowalpara; on the north are the Bhootan hills, which in Dooars,

Northern Dooars of
Kamroop.



Baska}l and Gurkulah rise from the flat plains in a sufficiently sharp and
distinct manner. In Bijnee and Chappagooree the ground rolls con-
su’lerably under the foot of the hills, so that the edge of the plains is not
so casily defined. There is a fringe of forest along the foot of the hills
as a rule, and scatlered patches of the same in the Doours, of which,
however, they are not the characteristic feature. ’ ’

2.  An imperial road connects Tumboolpore, where there is a police

Roads. station, with Gowhatty ; and it is continued to Dur-

runga, whence a path leads to Dewangiri. There is
also a district road from Tumbulpore to Bojalee.

3. A large number of streams, issuing from the hills, flow irregularly
from north to south across the country. Most of
these have this peculiarity, that in the dry scason,
near the point where they debouch from the mountains, they “suddenly
become dry, the river apparently sinking into the ground. The bed,
however, becomes full of water again a mile or so further on, and thence
flows steadily all the year round. During the wet season, the whole bhed
of the stream is full ; and it is observed that, as the dvy season approaches,
1t 1s the most southern point of what eventually is the dry portion of its
bed which becomes dry first ; the water flowing a shorter and shorter
distance from the north, until frequently all its course, visible outside the
hills, is quite dry. The points from which the various streams refill their
heds are defined in villages Takee and Jobla by a broken strip, or series
of patches of forest. Of the rivers which flow continuously all the year
round may be mentioned—first, the Monas, the boundary between Kam-
roop and Gowalpara, which is very deep and rapid at the driest season as
1t enters the plains. The banks are 20 feet high in many places to the
south. Boats cannot be taken up very far in the cold weather on account
of bars formed by boulders of rock. Next, the Bor nuddee, the bound-
ary between Kamroop and Durrung, which issues from the hills a deep
powerful stream. It Dbecomes shallower a little further down. Also
the Jungrung, Chukrung, Rabung, and Deo Matee or Maree. The last-
named encounters some white clay in its course before entering the plains;
and, after a fall of rain, is milky in appearance, whence its name. All
the lime procurable in the distriet comes from the bed of this stream.

The rivers which are lost for a portion of their cowrse in the dry
season, and reappear, are as follows :—The Shajung or Jhajunga: in the
dry season, a short distance before the river issues from the hills, the water
disappears ; reappears a mile from the hills in a forest, and from that point
flows throughout the year. The Tangun Maree : dry all dry season. The
Takee nuddee : empty water-course in dry season as far south as Bheblabaree
village, where water appears in the bed, and flows all the year round.
The Teklye nuddee : no water where it first appears among the hills; but
flows throughout the year in the plains. The Agrun nuddee : flows
down to nearly four miles from the hills, where it disappears 1n dry
season. The Simboo nuddee : no water in dry season in the slopes at foot
of the hills. The Pohoomara: no water in dry season until five xmiles
from the hills; but it is such a fine stream that boats of 500 ma;}n'ds
navigate it up to the Dooars. The Moro or Sorco Monas : as the 01he-

roing. The Dijuma nuddee : water flows a very short distance into the

gomng. ) ther south, The Pugla

plains in February, but veappears much further south. &
0

Rivers.
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Deea, in Sobhunkhata village: water flows from tbe hills as far as
Nilagee, about five or six miles, and disappears there 1n dry season ; re-
appears at Oodla village, three or four mlle_s, further south, whence it
flows in a good stream throughout the year into the Cl.lavsf]khawa. The
Durrunga nuddee : in April, water was found half a mile into the hlus,
but the bed was dry a considerable distance to the south ; after which
the water breaks out, disappears once more, finally reappears and con-
tinues to flow. The Dowkobun Joolee: dry in February and March.
The Matunga nuddee : water 1n the hills' all the year round, but er in
the dry scason for two miles after issuing from them, after which it
reappears and flows in a stead)f stream. The Bzyldee nuddee : wet
throughout the year about the hills; dry for some distance to the south
in the dry months. o '

The following rivers have further peculiarities :—The Dirong nuddee,
in Dihra village : in January water flows plentifully at night, and less
during the day. In March, dry during the day, but flows at night.
The Bor nuddee, in village Burya or Boira, flows in dry season from about
4 p. M. to about 4 A. M., near foot of the hills; alittle further on, it becomes
dry altogether. A nameless stream, east of the Seemajhora, flows from
about 4 or 5 A. M. to about 7 or 8 . M., and from 4 or 5 p. M,, to 7 or 8
P. M. ; or in the cool of the morning and of the evening; dry, rest of the
day. This is from a point a quarter of a mile within the hills, up to
which point the river runs continuously. .

4. In these Dooars are found the sassee tree, the inner bark of
which, when prepared, is used to write upon, and
resembles stout vellum, very white. Also the oodla
tree, the bark of which makes excellent rope.

5. The Dooars swarm with animal life: tigers, bears, leopards,

Rewmarkable trees.

Wild beasts. buffaloes, deer, pigs, &c. Along the forest strips skirt-
ing the hills, elephants, and towards the Monas,
rhinoceroses.

6. The cultivation in the southern parts is extensive, and consists,
Cultivation in the asin the rest of Kamroop, of paddy chiefly; also
Dooars. sugar-cane, mustard seed, and kullai. But further
north paddy becomes a precarious crop on account of wild elephants.
Last cold weather one village was simply abandoned because of the des-
truction they committed. The little cultivation there is to the north is
chiefly mustard. Villagers living near the hills grow cotton on the
slopes.
d 7. The chief road to Dewangiri goes up to bed of the Durrunga
Paths into Bhootap, DUddee. From Sobhunkhata there are two paths,
one to the north-east, to Dewangiri, one north-west,
to Oorungaon, a Bhootea town, residence of a Soobah. From Madla, a
considerable Bhootea village, a path comes down the Agrun nuddee,
which it first touches at the point of ite junction with the Kyrong
nuddee. Another path is along the Shajung nuddee.
8. The Bhootelas from Mudla bring down large herds to graze on
) the Agrun and Kyrong nuddees. They bring with
m]'lt raffic with Bboo- ¢} em cotton, chillies, g red rock salt, );ubberé,r bees’
wax, yaks’ tails, munjista (a red dye from a creeper),

excellent radishes, and Indian corn, They take back with them paddy,
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rice, and earthen pots. They carry their merchandise either on small
donkeys or mules, or on their own backs.

At Soobhunkhata (whence two paths go into Bhootan) there is a
large village, deserted during the rains, and occupied during the dry
season by 2,000 or 3,000 trading Bhooteas, who come about January
and leave about April. They bring with them gold, silver, lead, daws
(knives) with straight blades two feet long, kookrees, blankets, dogs,
ponies, mules, cows, yaks’ tails, coarse cloths, chillies, precious stones,
and, strange to say, pearls and mother o’pearl.

Inhabitants of the Dooars also visit the hills for trading purposes,
and bring back with them chiefly rubber, honey, and frankincense.

The Bhooteas cultivate the slopes of their hills with cotton, a little
paddy, and vegetables of many kinds, all growing promiscuously in the
same field. They wvisit Hazoo and Gowhatty. Every year a large
number travel to the former place, the temples of which have sacred asso-
ciations for them as well as for the Hindoo.

9. The portion of the Dooars of South Kamroop which came under

survey, and which includes Dooars Lookee, Bokoo,
DOE;‘SS Southern Bongaon, &c., is bounded on the south by the Cossyah
: ) hills, detached portions of which crop up here and
there over the plain in bold masses of granite (gneiss) and basalt.

10. An imperial road, which is at present, however, only in an

embryo state, and telegraph line pass through this
Road. tract, connecting Gowhatty with Gowalpara.

11. The chief streams are the Singra and the Bokoo, which both
rise in the hills, apparently very close to each other.
The latter flows directly north, and falls into the Doolsee ;
the former turns to the west, and, entering the district, flows parallel
with the Bokoo, and falls into the Brahmapootra west of Nagarbera hill.
The Bokoo receives no tributaries in its course through the country sur-
veyed. The Geezang debouches from the hill south of Lookee Purbat,
flows eastward, and falls into the Singra west of Hahim village. The
Singra and Bokoo nuddees both flow all the year round, but are only
navigable during the rains, when boats are taken up as far as the Geezang,
to Hahim hit, to carry away the produce of the hills. The beds of these
streams, which are broad as they issue from the hills, become half that
width further north, as they pass through a hard clay soil. Hence, when
after heavy rains, the rivers rise rapidly, the narrow channels are filled
immediately and the country inundated.

12. The northern portion of the Southern Dooars is low and marshy.

: The marshes extend further south in mouzahs Khareeja,
Soil and Crops. Bokoo, and Dooar Bogaee. Dooar Lookee, and the south
portions of Dooars Bokoo and Bongaon, are intersected by innumerable
tortuous, sunken strips of land, called holas. These peculiar features of
the country are about 10 or 16 feet below the general level, and vary up
to 60, 100, or even 200 yards in width. Paddy s grown In these ho'la.s
only and nowhere else. The soil in these low strips is a black clay with
a slight admixture of sand. . .

Bekalee Moneah is thickly populated and very highly cultivated.

The land is devoid of the peculiarity above referred to.

Rivers.
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The highlands present the appearance of gently sloping hills, eovered
with short grass, with heve and there a village and a grove of laka, mango,
jack and betel-nut trees, beautifully picturesque. The soil is a stilf’ red
clay ; that on the hills to the south and east of the country under survey
is the same, with a slight crust of vegetable mould.

Many portions of the hills surveyed are cultivated by the Garrows
and produce remarkably fine crops of paddy, Indian corn, and rape seed,
the last of a superior quality; also vegetables of many kinds, all sown
indiseriminately at once and in one field, and each crop gathered as it
becomes ripe. Towards the south of the country surveyed there ave
sil forests,

18. Lacin large quantities is produced from the laka tree, which
is not easily distinguished from the ordinary peepul.
There are two crops i the year, in November and May.
The price on the spot is Rs. 8 to 12 per maund. The villagers usually
receive advances from the mahajuns to cultivateit. It is sent to Calcutta.

In the dry season the natives dam up the hill streams for the purpose
of irrigation, and also to catch fish, which they effect by poisoning the
water. Konee-bees, bakral, ja-beree, beehoogalee and seejoo, which are
all the pounded bark of trees, are used for this unpleasant purpose. The
two first named can poison a wide extent of water, as far as fish are
concerned. They are not considered injurious to man,

The inhabitants of the country included in this circuit are Cacha-
rees chicfly.

14. The Garrows, on the hills to the south, bring down lac, bees’

The Garrows. wagx, chillies, rubber, cotton, turmerie, ginger, potatoes,

mooga, silk cocoons, Indian corn, and daws. The garrow,

daws ave very peculiarly shaped, somewhat like a Greek¢. They take
back paddy, cows, salt, beads, &e.

15. The héts in the Southern Dooars surveyed are—Boro Para,
on bank of Bokoo nuddee, Saturday; Deej Bogaee,
near Demoolee nuddee, Wednesday ; Shakmooree,
Tuesday. Hakim bit, on the Singra, Tuesday; Joypore, Thursday,
(Joypore 1s a police out-post); Nalapara (northern), near the Singra
nuddee, Wednesday.

Industry,

ITats.

DESCRITTION OF COUNTRY SURVEYED IN DISTRICT GOWALPARA, SEASON
1867-68, BY J. H. O’DONEL, E3Q., REVENUE SURVEYOR, ra DIVISION,

LOWER PROVINCES.
On the annexation of the Bengal Dooars in January 1865, the
Bengal Dooars country was divided mto two districts called the West
divided into two and East Dooars, the Sunkos river forming the boun-
districts. dary eommon to both. Mynagooree was selected as
the civil station for the former, and Dutma for the latter. The revenue
of the East Dooars was so small, that Dutma with all its new buildings

was abandoned shortly after it was occupied, and the new distriet trans-
ferred to Gowalpara.
2. During season 1867-68 the remaining portion of the West

) C(l)lmiry surveed Dooars letween the Rydak and Sunkos rivers was
1 - Y - M M
n 1867-68. surveyed, In the East Dooars, district Gowalpara,
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Daooars (tooma, Repon, Cheerung, and Sidlee have heen surveyed. Dooar
Bijnee only remains to complete the survey of the Bengal Dooars.

3. The East Dooars district is situated at the base of the Bhootan
hills, and extends from the Sunkos or Guddadhur
river, which separates it from the West Dooars and
Cooch Behar districts, on the west to the Monas river, and its old heds
adjoming the Kamroop district ot Assam on the east. On the south it
1s bounded by pergunnabs Ghoorla, Purbutjooar, and Khoontaghat of
the Goalpara district. The approximate area is 1,538 square miles, of
which about 350 square miles remain for survey.

4, The tract of country now known as the East Dooars was part

Bidyagong and of the Rangamatee district under the Mogul Govern-
Bijnee estates. ment, and 1n 1785 formed two estates called Bidyagong
and Bijnee of the Rungpore Collectorate ; they were held by the I'ﬂ;]'ah\:q
of the same names, who, at that period, annually delivered elephants in
Jieu of money payments as revenue. The former forty, and the latter about
the same number. Ninety years ago the country was as difficult of
access and isolated as it is now. To evade payment of revenue, the
Bijnee rajah told our officials that the Bijnee estate belonged to Bhootan,
and to the Bhootan officials he represented it as British property. It
1s not surprising that some of our officials were misled, and described it
as a vague debateable land. So little was then known of this part of the
Bengal frontier, that in the first surveys of the last century both estates
were confounded under the name of Bhootan Bijnee. When the last
treaty with the Bhootan Government was negotiated in 1866, it was not
then known that nearly half the Bengal Dooars in 1785 formed part of
the Rungpore district, nor the manner in which the -Deb rajah got
possession of them. It is not likely the benevolent allowance of
Rs. 50,000 per annum would have been so large. Much interesting in-
formation may be obtained of the early history of these estates from the
old Rungpore records. The following extracts are taken from Hamilton’s
East India Gazetle, vol. I, pages 242 and 275 :—

¢ In consequence of their remote situation and general wildness of

. the country, the history of the estates in this quarter

Bijnee. was long but imperfectly known even to the public
functionaries at Rungpore; and so long as the Bijnee rajah paid the
customary tribute, no enquiry was made as to the state of the country,
or even to ascertain the original nature of its connection with the Mogul
Emperor, to whose authority the British Gov.grnmenfo had suqceeded.
The notion so long prevalent, that the fort of Bijnee, with a considerable
tract of the circumjacent country lies beyond the Bengal boundary was
subsequently found to be quite erroneous, the Bijnee rajah baving an
evident interest in curtailing the extent of British influence.”

¢« The line of frontier, east of the Sunkos to the conﬁnes_ of Assam,
has been still more subject to the intrusions of the
Bhootanners, as in this quarter they have managed to
appropriate to themselves the large estate of Bidyagong immediately
adjacent to Bijnee, where their interference, as will be seen under that
head, was still more irregular. The Bidyagong estate was obliged origi-

nally to deliver annually 40 elephants to the British Government, which

last, as the feudal superior, had the sole right of nominating to the

East Dooars.

Bidyagong.
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quecession. It is true that the Bidyagong Chiel gave the Bhootanners
yearly about Rs. 400 worth ofcotton,_cloths, apd drieq fish ; b}lt this was
done merely to conciliate the good will of a tribe, which from its position
was always able to harrass his estate. The Bhootan Government never
dared to dispute the sovereignty of the estate with the Moguls, from
whom the delivery of the goods above, mentioned was kept a profound
secret. The Deb rajah, while the attention of the British Presidency
was directed elsewhere, got possession of the Bidyagong zemindary, and
some years after, when the circumstances of the case were reported, it
was determined to forego all claim to an object that appeared of such
trivial importance.”

5. The East Dooars district is sub-divided into five Dooars called
Gooma, Repoo, Cheerung, Sidlee, and Bijnee. Gooma
was managed by the Soobah of Bara Dooar; the next
Soobah was the Governor of Repoo. The jurisdiction of the Soobah of
Cheerung extended eastward from Repoo to the Monas river, and in-
cluded Dooars Cheerung, Sidlee, and Bijnee. The rajahs of Sidlee and
Bijnee were amenable to his authority. The existing sub-divisions are
now the same. Dooars Gooma, Repoo, and Cheerung are under khas
management ; the rajahs of Sidlee and Bijnee pay revenue as zemindars.

6. Thirty-one marks for platforms, for a distance of 85 miles, have
Bhootan bound. been erected in laying down the remaining new
ary. Bhootan boundary from No. 47 on the Rydak river to

No. 78 on the west bank of the Monas river adjoining
the Kamroop district of Assam. The boundary runs along the foot of
the hills from pillar to pillar, except from No.49 to No. 50, where the
western bank of the Sunkos river forms the boundary, and from No. 64
to No. 65, where the Dholapanee nuddee forms the boundary. The
last mark, No. 78,1is on the south-east corner of Bagh Dooa stockade, on
the west bank of the Monas river. No person on the part of the Bhootan
Government has ever becn in attendance with the survey parties. Along
the whole line of boundary the country is a desolate wilderness, impass-
able without first clearing a path. The villages of Begoo and Bishun
Sing are now entirely deserted; two temples and the ruins of masonry
buildings mark the site of Bishun Sing. Six maps will be prepared for
the Public Works Department as a guide for ascertaining the position
of the marks for platforms.

7. The general appearance of the country is an undulating plain

General appear- Of high grass and reeds, with extensive forests of sil and
ance of the coun- other trees, entangled with brush wood and creepers,
try. rendering the country impassable. Wild animals are so
uumerous that the timber-cutters dare not venture in the forests except
in large numbers. A few scattered villages are met with at distant in-
tervals along the south on the borders of the Goalpara pergunnahs. On
the north the country is totally uninhabited, and without water for miles.
In January and February the grass jungle is burnt down; after the
tirst showers in April the grass begins to grow fast, and is soon ten feet
high. The unhealthiness of the climate is well known. Sickness pre-
vails at all times, but chiefly in April and May, when few or none
escape {'e.ver. Towards the south of Huldeebaree and Bhulka the lands are
well cultivated, the numerous small streams afford facilities for irrigation,

Sub-divisions.
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8. The Bhootia map, bearing the seals of the Deb and Dhurm
Choerupe  and r:gahs_, d_ated 25th Falgoon 1230, or A. D. 1823, shows
Sidles Dooers. the limits of the lands held by Rajah Indronarain of
Sidlee. On comparing boundaries, I find they are the
same as the boundaries of the Bidyagong estate of the Rungpore dis-
trict in 1785. The Aie river separated Bidyagong from Bijnce. The
Bhootan Government was in the habit of withdrawing villages from the
jurisdiction of the Sidlee rajah, and placing them under direct manace-
ment. When we took possession of the Dooars in January 1865,°he
was dispossessed of Dooars Gooma, Repoo, and Cheerung, west of the
Aie river, and all the sil forests. He paid the land rents of a few vill-
ages. It was at first supposed that Cheerung and Sidlee formed one and
the same Dooar, but as progress was made with the survey, it was ascer-
tained that the revenue of two talooks Janagaon and Deorgaon was
collected by the Repoo tehsildar, and the revenue of talook Baotee, call-
ed also Nisma, was collected by Munsaroo Mundul of Baotee, son-in-law
of Jemul, dewan of Cheerung. Two years before the last war, Joalia
Mech obtained a sunnud from the Deb rajah to collect the tax for catch-
ing elephants, and the management of the timber mehals. He resided at
Baotee, and likewise collected the land rents of the talooks named before,
viz., Janagaon, Deorgaon, and Baotee. He is said to have collected a
force of about 600 men, chiefly from the North-Western Provinces. He
burnt and plundered Bijnee and laid waste the country as far west
as Huldebaree, where he was met by a_force sent by the Dagor Penlow,
and killed in the encounter. He has left no relatives except an infant
daughter. On his deatl;, the Sidlee rajah claimed Janagaon and Deor-
gaon, and the Binee rajah claimed Baotee. In May last Bateeram
Mundul was appointed tehsildar of Cheerung. The exact limits of the
lands held by Jaolia Mech to the north of Dooar Sidlee, chiefly unoccu-
pied forests of trees and high grass, were never defined by the Bhootan
Government. The boundaries of the three talooks were easily ascertained,
but in the absence of any local information about the uninhabited
forests called Noonmatee and Kachoobaree, &c., situated between them,
or from the Longa or Hail nuddee on the west to the Aie nuddee on
the east, a new line of the boundary has been laid down by me, separat-
ing the limits of villages in the possession of the Sidlee rajah from
Cheerung. He claims these lands likewise, but owing to the death of
Jaolia Mech, the khas manager under the Bhootan Government, there is
no one to dispute his claim. As the country is now better known, the
interests of Government will, no doubt, receive the early attention of the
Deputy Commissioner. After excluding the Dooars, of which the rajah
was dispossessed by the Deb rajah, and the sil forests on the Gowrang
nuddee reserved for the Forest Department, he has the rest of Sidlee
Dooar, an extensive fertile tract containing 190,521 acres, or 298
square miles, for which he now pays only Rs. 506. The present rate of
assessment on the cultivated area of 18,307 acres 1s 5 pie per acre, and
on the total area four-tenths Olf a piel. During the last war
9. Roads, properly speaking, there are none. ‘ g
Road ’ Ia rgad ):vaI; ope;l:e,d out from Aleepore to Rahtz; t.hanmih
oads, in Kamroop, passing east and west across the newly

. ? . 1 igh grass
annexed country. It is now in most places overgrown with high grass,
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and being intersected by numerous deep streams, which have swept away
the wooden bridges, it is not passable for laden cattle, except elephants,
and even for elephants with great difficulty. From 1ts neglected state
in the West Dooars, it is evidently not considered of any importance
even for administrative purposes, and in the Kast Dooars 1t has been en-
tirely abandoned.  All the police stations in the Dooars, from Aleepore
castwards, are situated on this route. The distances of police stations
from Aleepore to Raha thannah are noted below :—

¥rom Aleepore to Huldeebarce ... ... 21 Miles,
" to Raimaun e 29,
" to Dutma ... 46,
» to Sidlee .. 67 ,,
’ to Bijnee ... 8
to Ruha thannah 94

It took me six days to march from Alecpore to Huldeebaree, 21
miles, the high grass had to be cleared, and the road sloped in many
places. The nullahs with deep puddles and water were crossed by heap-
ing up bundles of grass as a footing for animals. I found it impossible
to procced beyond Huldeebaree to Dutma before the road was first
cleared.

10. The principal rivers which flow from the Bhootan hills and
fall into the Brahmapootra river, are the Sunkos or
Guddadhur, the Saralbhanga or Gowrang, the Chum-
pamotee and the Aie.

The Sunkos river enters the Dooars seven miles north of Huldee-

Sunkos river baree police station. It is deep and nowhere fordable,
No. L. and flows over a stony bed with a strong current.
Rapids are numerous, and navigation, except for very
small boats, hecomes precarious above Lowkootee or Bukseegunj, a large
mart for country produce in Kooch-Behar. Below Bhulka it is called
Guddadbur, and three miles below Simlabaree hit the name changes
to Gungadhur. It is crossed by ferries at Huldeebaree, Bhulka, Low-
kootee and Sogoonchara. The Guddadhur formerly flowed from Simla-
baree into the Brahmapootra at Dhoobree, the old bed is still navigable
for small boats to Purtabgun) hat.

The Sunkos river changed its course some years ago and flowed into

Rydak and Sun- the Guddadhur, leaving its old bed dry and difficult to
Los river No. 2. trace in places. The Rydak river now flows into the
western Sunkos near the village of Pokalagee, it is called Sunkos from
thence to its junction with the Brahmapootra river. Tracing these two
rivers from the hills to the Brahmapootra, the Sunkos, Guddadhur, and
Gungadhur are now one continuous stream. The Rydak and Western
Sunkos 1s another distinet strcam. Both these rivers, after keeping six
to eight miles apart, flow into the Brahmapootra near Pooteemaree hit.

The Saralbhanga river leaves the hills four miles south of Bishunsing

Saralbhanga or Near Pokechagee encamping ground, so called alter the
Gowrang river. name of a large rock in its hed. It is almost a bed of
rtones and sand, dry in some places where it flows underground, and with a
narrow channel of water in others. Near the village of Patgaon it begins
to flow again till it joins the Gowrang nuddee. The Gowrang nuddee
rises from the sAl forests west of Bidyagong; it is a small stream till it
receives the water of the Sowmoka and Saralbhanga ncar Chundurpara

Rivers,
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Lower down, the united stream is called Gowrang till it flows into
the Brahmapootra near Belaseepara. It admits of small hoats as far as
Chundurpara, where it is crossed by a ferry.
The Chumpamotee river rises in the forests of Cheerung Dooar. It
Chumpamotee receives the waters of the Dholapanee and Lapanee on
river. the west, and the waters of the Borobhoor on the east.
The bed becomes deeper as 1t enters alluvial soil ; it is crossed by a ferry
at Batagaon, and lower down at Dhuntola, where it leaves the Dooars.
At Dhuntola it admits of boats of 50 maunds, and smaller boats higher up
to Batagaon.
The Aie river enters Cheerung Dooar near Madaljhar and flows
Ao 1 with a strong current over a bed of stones, In the
16 Hver. upper part of its course there are several beds, some with
water, and others quite dry. It receives the waters of the Boaree Aie
near Deburgaon, and of the Kanamakra near Goonburgaon where it be-
comes deeper, but does not admit of boats of more than 20 or 30 maunds
from thence to its junction with the Monas river. It is deep in many
places and is crossed by a ferry at Balatol ghit on the road from Sidlee
to Bijnee.
The Goroopala nuddee rises in the forests north of Raimana police
Goroopala ana Station; it flows in a serpentine course to Rajadabree,
Sunkos river No. Where there is a timber depdt of logs of sil from the
3. ~Nokooldanga Repoo sél forests. There was formerly in 1852 a timber
ghat. customs ghit at Nokooldanga, at the junction of the
‘Goroopala and Gongea nuddees, four miles south-west of Dutma, where
the zemindars of Purbutjooar and Khoontaghat, and the rajah of Sidlee
levied tolls. The Longa nuddee falls into the Goroopala half a mile
lower down, where the name of the united stream is changed to Sunkos,
:];nd 1t retains that name till it falls into the Brahmapootra near Bogree-
aree.
11. Large boats are seen at Lowkootee on the Guddadhur river. The
Mileage of water ferry boats are the only ones generally met with on the
communications.  other rivers, which are useful for floating down s4l
timber from the forests during the rains. There is water communication
for large boats on the Guddadhur river for six miles from Sepai hit to
Lowkootee, and from thence for small boats to Huldeebaree, 29 miles.
On the Goroopala for small boats of 20 maunds for 16 miles from Nokool-
danga ghit to Rajadabree. On the Gowrang and Saralbhanga for 16
miles from Chundurpara to Patgaon. On the Chumpamotee for 18 miles
from Dhuntola to Batagaon. On the Aie 21 miles from the Monas to
Goonburgaon. The mileage of water communication for large boats is
six miles, and for small boats of about 20 maunds, 100 miles.
12. There are no towns or large villages of note. Dutma, once the
TPowns and large  civil station of East Dooars, is now only a police station.
villages. It is surrounded on all sides by high grass jungle.
Nothing now remains of the many bungalows erected in 1865, except a
few charred posts. The rajahs of Sidlee formerly resided at Bidyagong at
the junction of the Borobhoor and Chumpamotee nuddees. No trace
is now left of the old site. They removed some years ago to the village
of Nomnagaon called Sidlee, where the rajbaree 1 situated. The fort

of Sidlee captured by Dheer Narain in 1837 is the same site as the present
P
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rajbarce. It has a ditch three hands deep and five hands wide on the
south side, and on the other sides a fence of reeds and grass like the
usual enclosures round the huts of each ryot. There is a police station
at. Sidlee where the rajal’s family and a few retainers reside.

13. The ruins of two sun-dried brick buildings have been laid down
in the village of Chengmaree near Huldeebaree called
Boro and Chota Hem Rajbaree, they were intended as a
temporary residence for the Deb rajah when he visited the Dooars, which
from enquiry it appears he never did.

14. The total number of inhabitants within the portion of the West
Dooars district surveyed in 1867-68 is 2,815 or 25 to

the square mile, they are detailed below :—
Rajbungsees . 2,616

Ruins.

Population.

Mech o . 52
Garrows o 70
Mahomedans res e s ki

2,815

The total number of inhabitants within the surveyed portion of the
East Dooars is 8,193 or less than 7 to the square mile, they are detailed
below :—

Hindoos or Rajbungsees 1,756
Mahomedans 158
Mech 6,054,
Garrows 2156
Bhootias s 10
8,193

Revenue, Enst 15. The annexed table exhibits the items of revenue

Dooars. for the year 1867-68 :—

Names of Doonrs, Land Revenue. Forcsts. Miscellaneous, ToTarL,
Gooma ... 484 0 O 485 2 B .verrern 99 2 8
Repoo .., e 1,002 8 0 677 0 O 470 0 0 2,049 8 0
Chcerung . 431 2 0] 5,05 10 O 220 0 0| 57612 O
Sidlee ... s BO6 7 O vvvvnnnn ) v . 506 7 O
Bijnee .., veo oee 432 0 0|  siivieennene 120 0 O 652 0 O

2866 1 O 6,117 12 8 810.0 O 9783 13 8

There are no local land measures ; land for rice and other crops pays
generally Rs. 2 per plough, and in Sidlee Rs. 74 Narainee per plough.
Cotton and mustard seed cultivated in the jungles pay Rs. 1-4 per kodal,
Licenses for catching elephants are granted at the rate of Rs. 20 for each

koonkee. The country is isolated, and so little known that there are no
grants of waste land.
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16. Trade with Bhootan is nominal. Bees’ wax and blankets are
Trade bartered for tobacco and English cloths. The few in-
e habitants manufacture cloths for their own use.
17. There is a hat at Dingdinga in Gooma. At Dutma there are
Suppli two modees’ shops and a temporary hat in the cold
AppRes: weather. Supplies of rice and other articles of food were
obtained from the villages in pergunnah Khoontaghat, and distributed
to parties. Thirty maunds of rice could not be purchased at Dutma
without objections being raised that so large a quantity could not be
conveniently spared for sale. . .
18. The sl forest to the south of Huldeebaree police station has
Sal forests Dis- heen separately marked for the forest department. It
trict West Dooars. is called Salbaree-Dooar, Buxa, and is situated on the
Sunkos river. The area is 8,413 acres, of which 34 acres are cultivated.
Seventy Garrows reside within this forest.
19. The next block marked is No. 11 Salbaree, Dooar Gooma,
Sal forests Dis. Situated west of the Purbutjooar sil forest. The area
trict East Dooars, 1s 15,779 acres, of which 200 acres are cultivated, and
Goalpara. the number of inhabitants is 215. The revenue paid
annually is Rs. 485, an amount equivalent to the land revenue of Dooar
Gooma. In Dooar Repoo, Nos. 23 and 24, Notogaonjhar and Kochoo-
gaonjhar, containing an area of 34,403 acres, have been reserved for the
forest department. This block is situated between the Langa or Jakatee
nuddee on the west, and the Polo nuddee on the east, and the new
Bhootan boundary on the north. It is uninhabited. The northern
limits were at one time disputed, but since the boundary has been laid
down the Bhootias are satisfied. The revenue received is Rs. 577.

In Dooar Cheerung, Nos. 32 and 33, Janagaon and Janagaon Sal-
baree, containing an area of 37,220 acres have been marked. This block
is a continuation eastward of the Repoo sill forest, and extends to the
Longa or Hail nuddee. It is uninhabited. The revenue is Rs. 5,055.

The next block is known as the Gowrang sil forest in Dooar Sidlee.
It extends from the Sowmoka nuddee on the west, to the Chumpamotee
nuddee on the east. It contains an area of 40,274 acres, of which 511
acres are cultivated, and the number of inhabitants is 145. TFor survey
purposes it was divided into 11 blocks, Nos. 59, 62 and 69 to 77 and
portions of Nos. 63, 64, and 68. At present there is no forest revenue
paid. The area and revenue paid for the sil forests is detailed below :~—=

AREA. REVENUE,

District West Dooars—Dooar Buxa—Salbaree . Acres 8,413 None.
Do.  East Dooars do. Gooma do. «. » 15,779 Rs. 486
Do, do. do. Repoo do. e 5 34,403 ,, 577
Do. do. do. Cleerung do. v » 37,220 ,, 5,056
Do. do. do. Sidlee do. we o 40274, None.

TorAL ,, 136,089 Rs. 6,118
———1

The cultivation within the sil forests is constantly changed, and in
the new clearings numbers of trees are cut down and burnt. It would
be an advantage to pay compensation to the few. cultivators, andsrem)ov?
them to other places where there is waste land in abundanqe.b -O*mtft 33
them may prove useful as laborers for forest work, The timber-cutte
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pay [rom Rs. 4 to 5 for each koral or axe, besides jhar salamee to eacl
duffadar. A pair of sél logs six or seven feet long and four feet round
sclls for Rs. 8. The trees used for making canoes are sil, chuma, goon-
suraie, and chumpa. :
20. Till communications are opened out, and this isolated “district
Productive re- made easy of access, and settlers encouraged, the re-
sources. venue 1s not likely to improve much. The magnificent
sl forests now pay Rs. 6,118, more than double the land revenue. The
extensive fertile tracts now overgrown with grass and reeds require set-
tlers. A population of less than seven to the square mile cannot increase
the limits of cultivation. If the country is neglected and left to itself, it
may in a century be gradually cultivated like the neighbouring district
of Kooch-Behar. The knowledge of its resources, obtained from the
maps and other statements furnished by the Revenue Survey, showing
its cultivated area, forests, and other lands now waste and unproductive,
will be of much value in the hands of a Settlement Officer. Roads and
settlers are required. No settlement has yet been made ; the land rents
paid to the Bhootan Government have been roughly ascertained, and the
amount annually collected.

DESCRIPTION OF COUNTRY SURVEYED IN DISTRICT LOHARDUGGA, SEASON

1867-168, BY CAPTAIN J, SCONCE, REVENUE SURVEYOR, 6re DIVISION,
LOWER PROVINCES.

The larger portion of main circuit No. 7 consists of Tuppek Burkol,
an estate which lapsed to Government about the year 1856, failing an
heir to the last proprietor, and which was bestowed on Rai Kishundeeul
Singh, a large proprietor in the pergwnnak who resides at Runka, for his
good services during the disturbances of 1857. The villages show traces
of having been formerly more populous and having had more land under
cultivation than at present, and this is said to be the result of the high
rents demanded by the present owner. It does not appear that any
arrangement was made regarding the villagers’ rights at the time of
transfer,

The low scarped plateau where the deserted site of Doothoo is shown,
the credited haunt of a demon by the readily superstitious belief of the
people of this wild district, gives its name to a large Tuppeh of 63
villages, which are chiefly owned by a large proprietor residing at
Chainpoor.

The small Tuppeh of Chetkee is part of the estate of Rai Kishun-
decul Singh of Runka, who is mentioned above.

To the south of this main circuit, the Goolgoolpat platean, a bold
feature, is a comparatively narrow off-shoot from an extensive high plateau
to the south-east. The height has been deduced from Turer G. T. 8.
3,814 feet.

. Bijka is another hill of great prominence, especially from the north,
height 2,479 feet. The Nowka and Megonee hills are also well-marked
features.

In the south of the circuit, there is a well cultivated plain with a
considerable extent of terraced rice land, The villages Lursowar, Burkol
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Khoord, and Burgurk are on the most flourishing. At Burgurk there 1
a police out-post. To the north of the circuit, about the villages Jun-
newa and Dhusnee, there is a considerable extent of good culturable land,
at present covered with a sparse jungle. The Kunkur river has low
banks and is everywhere fordable during the dry season.

Two routes of communication from the Sirgogjak State pass through
this circuit towards Daltongunge and Gurwa, and during the cold weather
months there is a considerable traffic by pad bullocks.

There are no made roads, and carts are unknown in this part of the
pergunnak.

Main Circuit No. 8 includes the whole of tuppeh Kkuppurmunda with

Description of the exception of two villages which have heen surveyed
country in Main in Main Circuit No. 9. Khuppurmunda, part of the estate
Circuit No. 8. of Rai Kishundeeul Singh of Runka, is considered one
of the wildest parts of Palamow, and from the small number of inhabitants
and large extent of land lying waste it well deserves the character.

The eastern portion of the fuppek is very high land, but much in-
tersected by streams and broken into ravines.

The western portion of the fuppet towards the Kunkur river is low,
the land is however poor.

The fall from the high land is very abrupt to the south of the circuit,
but in the north, in which direction the drainage of the high land chiefly
escapes, the fall is very gradual.

The best villages are towards the south— Bhowree, Burduree, Bandoo,
and Cluiroo, where the country is fairly open with a considerable amount
of cultivation.

The huts in the villages are all of the poorest description. Towards
the south, the Kunfur river has a low rocky bed, but in the north, oppo-
site to the villages KZooree and Chumkullee, the bed is much below the
general level of the country, and the banks are precipitous.

Tuppek Kutree, of which 20 villages are surveyed in the southern

Description of Sub-division of Main Circuit No. 9, is part of the estate
g.);l(r:lt‘l;yNin 9Main of Rai Kishundeeul Singk of Runka ; the remaining vil-

ircult No. 9. lages were surveyed in Main Circuit No. 6 of season

1865-66.

Tuppehs Meeral, Bunka, Unkur, Koorga, and Oontaree are held either
as the direct estate of Blai Bhugwan Deo Nugur Oontaree, or are held
in sub-tenure from him. ’

The southern villages of the circuit compose part of the hich
5?;‘?5%’;{:’;‘?{2&?1? _1:he1 ascent to which from the.loI:v villages of Ku-

_ : pt in the east, gradually becoming lower until the
ghat entirely disappears in the village of Kethma.

In Tuppeh Kutree the upland cro re chi i
terraced lands for rice being mIét with. pe ave chielly grown, but Kittle
q ‘.In.tupp(-ahs Meeral, Bunka, Umkur, and Koorga, there are several

ourishing villages, and a considerable extent of terraced rice land. This
;vet:, cultivation 1s gradually extending ; the returns from the expense of
erracing apparently being rapid and certain ; the entire outlay is said

to be recovered after from four t d : i
o teroovered aft 0 ten years, according to the sttuation of
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The northern villages of tuppeh Umkur stretch on to a high plateau
on the boundry of the Gya district. This high land is an abrupt and
prominent feature above the low valley of the Bankee nuddee.

The better villages in the northern portion of the Main Circuit are
Meeral and Bishunpoora, (where there are weekly markets) and Silleeday.
A small weekly market has also been recently established at Bugondia.

A cart road might easily be made from Gurwa, about five miles east
of Khujooree, through Meeral to Biskunpoora and on to Oontaree about
ten miles further west, which would open up the fertile valley of the
Bankee nuddee, and which might be carried on to Doodkee in the Mirza-
pore district, from which there is a cart road to Mirzapore.

At present there are no made roads.
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