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1y
AS I have had 1t in my power to explore and survey the course' of the
t;anges within the Himd laya mountains, to a.considerable distance beyond
Ga_ngaytrz, and ;o, the place wh‘ql\'e its hgad is cqp\(_:ealed by masses of

~snow which never ‘melt, F hope, -that an -account of my: journey may be

acceptable to the Asiatic Soclety 1 mUSt premise that, as Captam RAPER’S‘

‘account of Capta,m Wesn's survey in 1808, has already a,ppemd in
the XIth Volume of the Researches, I have nolhmg to add to that
officer’s able and faithful description of the mountainous country, passed
through in the route of the survey from the Dun Valley to Cajans, near
Reital, where the survéy towards Ganguutri was discontinued in conse-
quence of the serious obstacles which impeded it. T shall therefore only
give an aceount of the course of the river above the village of Reital,
where I halted to make arrangemeunts for my progress through the rugged

regions before me, in which I found I had no chance of- getting any
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supplies of grain for my followers: I was consequently obliged to buy
grain and to send it off before me, so as to form liitle magazines, at the
places I intended to halt at; and as I learnt that several of the Sangas
or spar bridges over the river had . been destroyed by avalanches of
snow, I sent a large party of labourers to re-establish them,

ConsiDERING Reital, as a point of depariﬁre, it will be satisfactoi'y to
know its geographical position, 'By a series of observations with the re-
flecting circle of TrouaHTON, and also by his astronomical circular instru-
ment, I found the latitude to- be 30 48 28 N. and having been so for-
tunate as to get two ohservations of immersions of the first satellite of
Jupiter and one of the second, I am able to give a good idea of the
longitude of the place; and the more satisfactorily, as'two of the immer-
sions are compared 'with thiose taken at the Madras observatory on the
same night, and with which I have been favored by Mr. GOLDINGHAN,

the astronomer there.

 The telescope used by me in observing the satellites was a DoLLoND’s
forty-two inehes achromatic refractor, with an aperture of two and three-
quarter- ihchbs and power of about seventy-five applied, having a tall
stand and rack .work for slow motion, The watch was a marine chrono~
meler, made by Movineux of London, and went with the greatest steadi-
ness on its rate, as nightly determined by the -passage over the meridian-
of fixed-stars oi)served with a transit instrument. The time of mean noon
whénrequited was always found by equal altitudes.

Q
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12th May, 1817.—Observed immersion of % lst satellite at
mean time,
The same observed at the Madras observatoryyeeceeesscesees

-------- R RN Y N RN N A I )

Differences of meridians in time, .....
Established longitude of Madras observatory,........ccve.e..
Longitude of Reital deduced,........ R
By the calculation in the nautical almanack, it was anticipated

that this immersion should happen at Greenwich, at .......
It took place as above at Madras, at.....,.....

cecvosrroce

‘Which would make the longitude, .......ocoveunn.
But it is known to be,......

secccone

: .
R R N R N N Y N R R XN

. Difference,
Therefore the error of the tables at this time is to be applied
to the following immersion :
10th May, 1817.—1 observeda.mmmemon of the 1st satellite, at
There is no correspondent observation at Madras, but the
nautical almanack, gives for Greenwich,  11h. 1m. 5s.
The above error of the tables .......... 47 1

11 0 17_9
Iﬁn‘imdzofwa‘dedw,cc.ct‘\ll'loic.n-.loo-..

H M &
.10 42 56 O
10 49 59 9
o 7 3 9
5 21 14 O
5-29 33 o0

10 49 59 9

5 20 26 9
5 21 14 0
0 0 47 1
16 14 21 1
11 017 9

Mean,..oeceee

H, M. S

5 14 10 1
5 14 3 2
5§ 14 6 6

Born the observations were made under favorable circumstances, the

air being still and clear.

On the 10th, the satellite began to lose lustre

about 443 and on the 12th, 50 seconds before its disappearance.

11th May, 1817.—1I observed the immersion of I 24 satellite, at Reital, ........

Same was observed at Madrasy......coveveveeccntceancmens

Difference of meridiangy......ouoveteseererssccsesccrscocsossassssseessns

Established longitude of Madras observatory,. . .

DR R A N RN IO N N

Iﬂns‘ltmof Ma‘dedﬂoed--- 00000000 ccvrssevcrceve l..'.l..!.'....'o’l.;.

"
13 35 7
19 41 1

H.
14
14

O 6 5 4
5 21 14 0
————
5 15 8 5

ety .
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THis was a very distinct observation, .and I' followed the satellite deep
into the shadow, it gradually losing light for 76 seconds before its total
disappearance—yet it gives a longitude almost a minute East of the
first satellite, the preceeding night, which leads me to suspect, that though
I know the seconds were rightly counted and note(i; that the minute may.
have been inadvertently noted 13™ instead. of 12=. As there is this
uncertamty, I will reject the observation: nevertheless it may be mterestmg

to know, supposing that the case, what the longltude could come out:.

. H M. S

Suppose at Reital the lmmemontook Place At vt iertieencacncneeesiooneees 14 12 35 T

Madra" ------  $6 900 0000000000000 000000 en0s000000s0s0 0000 00 seceses Sese 14 19. 41 1

; 7 5 4

Madrasy....cove... PR e Mro s ee o seemensaveneen s vecease seseeasteess 5§ 21 14 0

. 514 886

Mean of 2 nights—llt lnd 2d lﬂtemte,. ecses0enscssssene 4000 sc0seecocenoven 6 6
H. M 8.

By the nautical almsnack the immersion was expected at' Grmmch, ati..eeoines 8 57 A2 O

It happened at Madras,. ..........cccuoeeeevecsrsoceaossssenanssnsncassns 14. 19 41 1

Giving a longitude-of ...... erenaee ensseeninee O R P 5 21 59 1

But the longitudeis .....c..c0vinnenns esee Ctecrssestsesecsctnsaacas oo 5 21 14 O

Correction of the tables, .. .... Weeeteseasenese meshsesesaess cesens wosesies 45 1,

By a mean of several observations taken-at Madras about the time of
4 Emersions of the first satellite,. which- I observed at Mr.. Gmn-mm._’s"
house near Seharanpir; Mr. GorpmeHaM finds 5* 10™ 24* for the
longitude of Seharanpiir.—A snowy peak called Srf Cdnta.is visible’
both from Reital and Seharanpir, its position is determimed. by means
of a series of trianéles-instituted’ by me for the purpose of taking the dise
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tances and heights of the snowy peaks. 1 find the angle at the pole or
difference of longitude between Seharanpur station and Sri Cdnta, to ba
i 14 47—the peak being East, and at Reital the difference of
Longitude of that village, and the peak, is found to be 12 6—the peak

being East, consequently the difference of longitude of Seharanpur and
_ Reital, is

........................................... 1°, 2°, 417 in Time—Oh. 4m. 10s. 2
" Longitude of Scharanplr by the emersions of the first satellite, ... vevuvnesenn, 5 10 24

5 14 34 7

But the mean of the second immarsion of first satellite gives .. c.evoieausvacenas « 514 6 0

Mean of emersions and lmmemons, ....................................... 5 14 20 6

" Four sets of distances of the sun and moon with the reﬂectmg circle, on the 8th May, gave 5h.
14m. 258,

On the whole I think 5* 14™ 20*6 or 78 35 60 7 may be safely taken
for the longitude of Rettal Bast of Greenwich,

RerraL, contajns about thirty-five houses wnd is esteemed a consider«
ble village; as usual in the upper mountains where timber is plen-
tiful, the houses are large and two and three stories high. When a
house has. three stories, the lowest serves to shelter the cattle by night 3
the second is a sort of granary and in the upper the family dwellss
round it there is generally a strong wooden gallery or balcony, which
is supported by beams that project from the walls. The roofs of the,
houses are made of boards or slates; they are shelving, and pro-
ject much beyond the top of the walls, and cover the balcony, which
'i's closed in bad weather by strong wooden shutters or pannels. These.

houses are very. substantial and have a handsome appearance at a
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distancé; Butthey are exceedingly. flthy withiin, and fdll of verinin. ‘Fhe -

walls ate cniposed of loiig: cedar beinfy: and stone in"alternate courses; -

the eérids'of the-béams meet at the corners, where théy ‘are ‘bolied together-

-

by weoden pins.. : Howses of this constriction ave said: to- last- for séveral

ages; for khe Deodar or: Caslon pine, Wwhich F suppose to' be the cedar of
Leéhanont is.the largest,. inost: noble :and; durable.of all, trees. . * - '

'
nory,, ‘ R . . . S A o T
4 : . i RS T B B PR B T

“Tre bituation .of this village on thei edst side of & mountain, the sammit: -

of which.id covered, with snow,,and the foor weashed by the Bhd girqtht is :
very. pleasant.. - l.gommands a poble- view -of. thg ‘Sri Cdnta. and othec .

adjoining ‘peaks of . the: Himdlaya on which the sgow -for ever . rests, :

Snow also retnaing-until the rains on all the moutains of the seeond. ordery. :
which are visible hence, both up. and.down. the river. . Many ¢ascades
are formed by the melting: of the snows’gn.. the foot.of: the. surrounding -

mbuntains: One'‘in particutar déseends in repé;rtédr'fallk of several hun-'-
dred foet éach, fromr the summit of a: mountdit across the river apd joips -

it near Bathers,

¢ . * ' N . -t - i . o
0 TP . .. . Vo S L P S LR

Pue-azimuth of the Siv Cifrita peak. (déterchined from the - elongation '

of the pole star). is 50-49 20 N. E. and. its altitude 9 14'55. It is néed-

less here to fnsert thie observations offazithuth-and altitudes of the other °

peaks'seen hence and &t other places ‘on the route.© In-the following
accouit of my progress up the river, Fhave’ put: down stich remarks as
occurred at the: time, and they were: written on the spot, and-are here in-.

* It is the pinus Deodira of Roxsures; the:Bévaddru.of Sunscrit. writers. H. :H. W.
R '
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sested with very little.alteration. Thongh, Lam awase, that sugh. miswla
* "descriptions of localities must appear jedious, and that many repatitiong. -
ogeur, I hape, they will be excused by those, who fecling internsted in the
syhject, may bave the patience ta sead the detail. To. give gemenal
descriptions of such .mde regions is difficult, if not impossible, and I trast

that particular ones, though often tedious, ‘will be found more faithful, .
and to give more precise ideas, of those remote recesses of the Himdlaya,

which I visited. For thie.end, and that those whe are o inclined, may

be able to know the positions of the places, in my journey, ¥ have put
down the bearings, and distancés in paces, of each portion of the Route,

with the remarks noted at the time and also. the latitudes of the halting- -
places, and these simple data will enable any one to wace the distance.
and direction from Reital tathe. end of my journey. & have omly put
down the hearings'in single: degrees; they ase reckened from Northy
which I call 3604 thus, 183 is Sonth, 370 West, and 40 on—except in
very steep ascents and. desoents, the paces may he taken at 30 inches.

On the 19th May, I was joined at Rcz‘tdl by Lieutenant HzrserT, of
the 8th Regt. N, I, who .ha_dheen, appointed my assistant, and from his.
skill and zeal the survey has received much benefit—My. HEARERT came -
direct from Calcutta and brought for me a pair of Mountain Bagometers, -
but the tubes filled in England. had been broken ere they. arrived in
Calcytta: there were some spare empty tubes which we filled and used
as hereafter mentipned, but we could net succeed in bo_ilihg the mercury ..

in the tubes, to free it entirely of air.—The height of Reital abave the
sea as indicated by our barometers is 7108 feet,
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Having;receiyed,reports; Mﬂnﬂmgbamre repdived and that' the
grain I sent. forward wwas. dodged: in the places I dﬁmd, I Jeft every
article of baggdge I could passibly do thhout, and having given very
light loads to the Codmr that. they: might pvooeed with "less dlﬁculty,
‘we marched from Reital on, the st: May, as fallowu s '
81st May, Reital to Tmm, Thermowoter o Sun rin, 54, 8

Paces. . Degrees
AN ONAA

1 Slight oblique descents through fields. Cross a _
© 7 toment, 10 fect-wide, vurvieiiiaiirieeene.. 1510 328
2 Along hill side, slight ascent and begm descent,
Flag staff at Reital 8 Wuda'r 188. The
, great water fall across.the river j Joms it, at 143 | 1052 66
3 First 200 paces 315 along - side of hill.”’ T'l_‘épbf ' -
,  Sdlang mountain covered with snow 93 cenne 593 69
4 Ascent rocky and rough. Observed some Mica-
ceous iron ore. Pollang 15 Triver below to _
nght,lmxledxstant, P 45
5 Leave Pollang 1 furlong to right. Sa'lang g ’ 358

R

mountain 112. Sa’lang a largevxllage across 1040

P T S BN
S

the nver90 cereet serecsanarestssatsees
.6 Descent and cross the Soar river on a Sangha 5
paces in length. It falls in a fine cascade
from a great reck. The scenery very pictue
resque 3 course of. the Soar down .106 where

ithinS the Ganges, s0carvee Qtio.ooo.oQQOooo' ‘ 1020 316
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7. Very rough, dlong steep side of the tocky mouns. '
-, . waik of Nerantahs last 400 paces, Steep dscent - -..
.+ by short.zignzags Relling «185.3. Sdiang ... '
8 . Obligue asid ifoeky asceny, ‘epen: to kighty ! high« * -

precipices alowe:ttnlefh ./ Sdlang. 185 .50,

9 Crest of the ascent to it a very bad and rocky

brokerr path, difficilt ‘and-some what danpei-

‘, \,..,I ous in.sbme places, where a false step would
., be fatal. Salang 137 Sa’lang ‘fountain 124'
" Reital 203 Pol?ang' 208 33 course "from the
Sangha generally 57 *Mouth of lhe Soar
1592 Gang:es I— male mght and about 2 000

¢
4

feetbeIOW’.o:o-teovni...l.'.Do '00..000'0' .

IO Descend and cros; Ca;am N adi nvulet 4 paces,

{)t,t-l.

oblique descent and better path,,. “eesreriine ‘

IEE

11 Cajani or chnah H'am{et‘ ascent, Preveeesases
12 Rocky oblique ascem' Reital 206 Sa’lang 172

13 More heavy ascent of’the same kmd over frag- )
o " ments of gramﬁe  rafxed wnh Iarge proporhons )

of quartz and‘feldspar, et rerieereere e o

------------------------

LI W

¢ 1830

- 1320

T30
':@9@.‘ '

14 More ascent bub not quxte so :ough —-Here -

slight descent,

Reital (my Flag Staﬂ’ there) 209. Depresslon' ‘

of top of the maét 4 23 Bottom 4 30,

Pollang 214 42 Depresslon '8 l4 Sa,/ang i. ..

187 44 Depression 12 44’3 Biie' or ‘Sdlang

- 13987

‘ 341

92"

72

1S N
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peak 141 03 Elevation 1T 09 55 Hurf 46
203 Depression 4 3105 Dlrecuon of Dangal 36%;
Highest point of Sricdata 55 4 73 Elevatlon
10 323 Tdti Gawana 834 313 Elevation 17
~55. Second point 335 19' 83 Elevation l!’.'
56. Third point 855 063 Elevation 17 55.
Tawarra, a ruinous village of 10 houses, .. .. 600 - 12 -
Marched the distance in & hours and 38 minutes,

15,053

From the Soar river to immediately above Téwarra, the path is
exceedmgly rugged, over broken masses of rock the whole is an ascents
and in some places very steep open premplces to the right and high rocke
above to the lefi3 precaution is reqmred in the footing, and seme places
are very unpleasant to turn, where it is adviseable to-go bare footed.

THE mountains are of granite, with: various proporuon of quariz and
feldspar, of which I have specimens. Heavy rain both én going and
returning, could not get ‘alafitude. Water boiled at 198° the tempeta-
ture of the air being 67. '

At the village of Tawarra, direction of the small lake called Cailac
Tl, whence the Dinni Gdrh river issues 71. Lt is said to be 50 yards-
in diameter, but deep, and is formed By the melting snow § there is a small
piece of level ground near it, to- which the villagers drive their sheep to

pasture in August.

g
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22d May, Tuwarra to Dangal, Thermometer sun rise 48

1 Descent through the fields and down the Dell
steep and slippery. Rhoh (or Rhai) pines and
the Mohora a species of oak grow here, ....,.

2 Descent to the Elgie Gdrh torrent.—Cross it by
a Sangha 15 feet long. Granite rock in large
blocks, with quartz nodyles and bands in the
bed of the stream,.ceecvssesenscsssscncen,,

3 Descent by-the torrent side, leave it and eross a
crest or ridge. Buci 160 B

4 The path is along the steep and broken sides of
a mountgin, &c. very bad, last 500 yards dl_fﬁ-

cult; turn spme what dangerous corners, mouth

of the Dmm Garh lOO The stream about
20 feet wide, and is a sheet of foam falls:
ing at an angle of about 20 to the Ganges,
Dn‘ecuon of the small lake at its head 130
Reital, 210 Qurz 40, Bucz 179, speencses
5 Oblique descentvto rivulet and water fall of 20 feet,
6 Oblique rocky ascent,....... reeseae ceeees oes
7 Along the side of mountain rocky: one difficult
place: here hegm descepl towards the river—
Reital 208- Buct 198 Salzmg 206 Ourt

45- angle of depressxon of our path to the

river 17 Ttis 4 furlongs direct to right and

deepbelOW.,.'..-u...,.-.....r{......,,.,m_..g ’.

Ny
Paces.
INAN

1310

1320

1630

1810

1010

1320

" 1600

Brg.
Joom
Vo

Degrees

1t

70

7

42
350
35
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8 Cross Camaria Gddh (rivulet) 8 paces .wide,.7. ..

‘9 Down the narrow glen of the rivulet to its
junction with the Ganges; the whole a descent,
and in many places bad and difficult, over large
blocks of rock which have fallen from above,
and overturned and shattered all the trees, in
their course. . The granite precipices, which

confine the river at this place, have split and

fallenin large masses into the bed of the stream, .

10 Path alohg the sid>e‘of the Ganges, but above it.
A cascade oppbsite falls 800 feet, but not in
one sheet, river up to 63 path rocky, viveeeed

11 Across the river and on its steep bank isa range
of hot springs; they throw up clouds of steam,
and deposit a sediment of a ferruginous colour ;
these are the first hot springs I have observed
on the Ganges; the river not being fordable,

we cannot go to them,.......c000000i0s

12 Huge blocks of rock fallen to left,.. veneenens

13 Climb over and under the ruins of a most tre«

~ mendous fall of the precipices; blocks of granite

from 100 to 150 feet in diameter are thrown on
each other, in the wildest and most terrific
' confision: the peak whence they fell is perpen-
dicular and-of solid rock, 'This fall took place

-3

3)’@&1‘8 ago, Pecesseecressnrscnersacadetee

~

71.
1710. . ..50
1860 50
1860 - 432
1000 ' 6
560 ‘-6
.. b

2120 _ 850
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Path better, .0 leisierviernrnneieniaiieniens - .330 853

Cross the Ganges by a Sangha made of two stout
pine spars, laid from rock terock. It is a good
Bridge of the kind and about 3} feet wides
the space between the pine spars is overlaid
with small deal shingles which are tied together
so as to form a platform.—Like all the rest,
t}xis Sangha s open on both sides, and un-

- pleasant-to pass, being from the length and
elasticity of the pines, so springy as to re-bound
to every step the paséenger takes.—The river
below the Sangha was .deep, and very rapid,
beipg confined by rocks. Its breadth under -
the Sangha as measured by a chain was 50

feet, height of the Sangha above the stream 30

feet.—The river is more expanded above and

below — Sanghas are always placed in the

naITowest parts, ovoiieiiiiiiiiiiiiiianiaeas 400 20

Tent at Dangal, a small ﬂat so called, on the

left bank of thg Ganges, and at the confluence

of the Limea, a large torrent—No village here,

The halting place is surrounded by high and

steep rocky mountains and mural precipicess

observed some bears climbing amang the rocks. 230 31

19,569
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Tlme of marching 5 hours and 48 minutes, & very laborious jouruney,
The path is very rough and merely a succession of steps from one broken
crag to another; some places were very difficult.. To the Ganges, was
déscent, then we paésed along its bank,' and at no great height above the
stream, which though not wide is deep, and impetuous, fulling from rock.
In the less rapid paﬁs pools are formed, ‘where the breadth may be 200
feet, but generally it appears from 100 to 120 feet wide; several rills be-
sides those noted above, fall into the rivers it is needless to say, that they
- fall in cataracts, the sides of the river, being every where bounded by
high clifs. The rocks are gramte, of much the same composxtxon, as on
yesterday’s march. The dip of the Strata is about 45 towards N. E. as
usual; and the whole line of mclmatlon is visible from the river to a great
height above. Water boils at 202—The temperature of the air being
54. On our return, the Barometer was deranged at this place. Itisto
be remarked, that on going up we did not fill the Barometers, fearing
they might be broken, and the Mercury spilt, of which we had very
little; our store of it having been diminished, by those various accidents
to which every thing that can be lost, or broken, in these rough regions
is subject. Of these Barometers more hereafter.

Latitude Observed.

M. A. Spica. Reflecting Circle, Hopgson's . 30 54 32'8
| . Lieutenant HerBerT’s. . .., 28 8 .

Meann XEE 30 54 30 8
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23d May, Dangal to Sioi,

Lofty cliffs on both sides of the river ; path gene-
rally a slight ascent but rocky and difficult,. . .
Along the bank of the river. On Rocks. Nare:
peak crowned with snow, 43, Kanouli G'a’dk,
torrent falls in cataracts from nght bank 153
Bue pea.k 185,..., ‘e .........:,..........,‘

Path rocky. and rough above the river, ......./

Path ditto, granite rocks, steep and hlgh onall °

sldes,.o“l;alc‘nto poo.oaon_.‘ooto. ooooooooo

Cross the river on a Sangha at Deordni Gha tz,

it is anew and good bridge of the kind, but

long and very elastic3 height above the stream,

- 40 feet, breadth of stream under the Sangha 30 °
paces or about 60 feet. ‘The high flood mark |

of the stream when swollen appears ‘to be

about 14 feet, above the present level. A wild
and s:i'vége looking place. Precipice around,
granite and some black .and grey rock of a
laminar texture.~Rocky Path‘ from last stae
tion.f—Piﬁes.of various kinds, ra;nd the true deal
fir grow iiere; 'imme‘diately on passing the S;mp
‘gha, the path Jeads over an Avalanche of snow

. -which reaches to the river’s margin; it is many

- feet thick; and has fallen this year, and
brought down all the trees in its path. This

Paces,

1005

809

- 1005 -

- 1010

I

Degrees

14

10
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is the first snowbed we passed over on the
Ganges.

6 Path along right bank., The tiver a bed of

foam falling from rock to rock. Five hundred

yards further on, are the falls of Lokari Naig, <

where the river is: mere ohstructed than in any
part of its course and tears its way, over enor-
mous.masses (\)f rock, which have fallen into it
from the mural precipice which bounds its left
shore. This frightful granite cliff of solid reck,
of above 800 feet high,. appears to have been.un~
dermined at its foot by the stream,-and the lower

and middle part have.fallen inta it; while the

summit overbangs the hase and the tiver—. -
The vast ruins.of this fall extend for abouta ..
quarter of a mile; the river has-now. forged its.. . -

way through, and.partly over: the rooks, with 2

‘noise and impetuoaity, we thought. could. nat

be surpassed,. but; on our:return.in: June, when

the Ganges was doubled; in. depth, ihe scene"
was still grander.. ; Itthen jyst covered- the.tops -

of the rocks,'and.ane of:the falls of the whole
stream, we estiinated at; 25 feet perpéndimlhf,.
and below it were more, close to each other of
litele less height.. . The.scene is full of sublimis

(5]



76

A Bunvev oF THE

ty and wildhess, and theroar of the water is

astounding..

Oii the right Bank 'also, there has been'a recent

large slip of the : mountain, but the above

‘mentioned on the left bank; is for its height, the

most formidable fall 1 ever saw. It is‘mot
recent. .

7 Cross the 'Ganges'by' the Sangha of Lohari Naig

16 paces long and 25 feet above the stream; -

which is here narrow, deep, and hae a great
fall; the ends of the Sangha (which is very
narrow) are supported en each side on 2 great
tabular granite rocks, 'That on the right

bank is circular, and 150 feet in circumference.

It is of a coarse brown granite, with quartz

intermized, and is decomposing in some places.
The mountains on both side of the river are
very steep. On the left bank of the river ob~
served a rill, impregnated with calcaréous
matter, which is so abundant as to incrust every
thing it touches very strongly, and we collected

large pieces of this lime, which is pure, like

that at Sansdr Dhdra—This isa singular thing-

in a If(‘gion Of gl‘anile......'u. XX K] roo‘ooco‘o (X

1410

26
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8 The Lot Gdrh river joips the:GFangep, arpss ithy, . .

a gOOd little( W@Th}s :Pive.i'\i ls J%Qfee't
wide. This Igst.statiop has:been almost, l@vel,,
and a good and pleasant path,. alpng) a ﬂag of
150 yards wide by the river skde.. shad,ed by
Cadlsi, Mirgy, Omily and .ather . (rees, From. .
the edge of the flat, the rock r.lses m 2 g,:ganum
mural precipice of about 15OQ fee,t qerpendx-
cular, and the same acrqss the the; nver. Strqta

mucb inclined. The Lot Garh nver, comes y

--------------------------------

" from the snow to the, nght, and ls very ra}nd. ‘
Ganges here expanded and lhe scenery bqauu-

ful. LO‘ Garh up 1200....--... ceessveese, h’,

On our return breaqusted here, l, ,
Barometer...........23 44
' Thermomeler attached 53

PR
s .

v~i 1[

ot in

(38 S I

wrlis

RYTE Yot

| _1;5'66‘.

Delached,“.”’.“”-5'6 e B rv.' ,

9 Pleasant path and good by the river sxde, whlch' l

.............................

Breadth 150 to 200 feet, a snow Avalanche -

‘here, leave the low bed and begm ascent,. o -

-------

begmsvery steep ascent,.................... :

11 Very steep and dlﬁicult descent, 0pen to the leﬂ, ,'

and the river deep below, a mura‘ precxpnce,

, .
[ : 3.
-t KN

25
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across the river with well ‘defined strata at~
an angle of about 45 The strata are so° -

arranged in' these regions, which are the feet -
of the Hcma'lya, but I have observed, that -

near the tops of the highest peaks the layers

of rock are uearly Iwn’kontat Name of
above mountain Baldera Lwru; steep as it' }

is and nearly devoxd of sonl the pines nevere

theless contrive to fix their roots in many B

pa.l'(s Of l',ooo-o..‘.o.o.oooo 000‘00.0000&0.0.

12 Bad and narrow path overhangmg the nver.

-

13

14

15

The Soan Gad’h (iver) _)oms the G'angec be- _‘ -
low, to West; course fom : anowy peaks 286,' ‘
appears to be 30 feet wide and not fordable,’

—

vel'y l'apld,........u.....u..............;

Oblique descent, not steep, but difficult over

-----------

lumps of broken rock, the ruins of a slip ot"

themountai'ﬂ,..u. -oo'. no;oooq,oooo't 0..;}

100 feet of asoent, at an angle of 70, rest, descent“ |

of the very stoepest kmd- in the worst part, the
path is narrow, and over hangs the river, 2
or.Splaces are unpleasant to pass,........».

oooooooooooooooooooooooo

mountain, the ruins of whxch obstruct the path,

............

51‘0"_‘

592
Last 1000 pages an agrmble change, beinga
good path where one may walk at ease, Ava~

lanche of snow to right, and a large stip of the
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| 28 Baﬂand rough, liere cross the Glanges en ar

.. Sangha, abowt 44 feet ahoye; the. siream,. .. .,
... .. breadth of the rearing siveam below 17 pacess . ... -
;.- or 43 feet.. 'The bridge about 3{- feet wide, ill; ;. -

v+ ! gecured and unsteady, it extends  from: :one

‘Targe rock to another. ‘- The current extreme!y.f R .
" . .wielent, and the:fall of the river greaty,..... - - ¥3¥0: 5
!fl A "Porrent from the Sucs mountain falls in here, - D
" at this Senmgha; on return, bazometer: 22in, - . >°
90, thermometer, 53...cccveeeecreecrssnaes
I8 " Long aseent. to-Suci, a. decaying village of ). . -,
;9 zl‘ngusgs,.qf_' which 3 only. are ighabit'ed; It
_ . _ison_the W;st side of a mountain,. and’ sure
7. ¢ younded on all sides, by the Himdlyarocky > 3000’ 5

precipices, crowned with snow. The river

is about 1 ;000 feet belowr,. foammg' ina con-

a 7 e T
y

; I PN
S .ﬁnedchannef, o.ato‘..-ol000»0101100'0"'JF

e wa

* 4 * . . s . )
A} ~ » ® @ 3 8 00 % PR %0 e s . -

As-to the marcb, it was Very Tong and Taberious, wé performecr it i
7 hours, pmpably $ of it was hand and foot. road; The rest except
the two places of flat mentxoned above as usual, a succession of.long
strides or httle carefu] steps from one broken: crag to another The three
Sanghas over the; nver, havmg been latejly repmred are not dan o-erouc but
too high, narmw, and elastw, to be pleasant to cross- the peoplé from the |
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plains passed them verywell (Uliree pevsonsexeeptedi) hiit many oéilio sionds
tain coolies, were obliged to-bé led over; -with their-epes shut; as well as
some of the Goorkha sepoyb. . T'oget.well over:then, it iz propes to take
careful steps (but not to po teo i;[ow)xamk}ti':ﬂmép' onks eyps steadily
fixed on the platformy and: ‘by. no means te.lebk over the eide,: at the
foaming gulph belaw, or lo stap ox-hasitate whan on She.Sapgha. The
scenery ta day was in nature’s grandest and suflest stile, walllike precipi-
ces of (;ompact granite hounding the river en both sides, 4o thejimme;ﬁi-
~ ate height of 2 or 3,000 feet: aboxe these aliff i3 snpw. ° .

f .
e o e
................ e e e e )t . [ N

| Latitude Observed.! M A Spsca Honesow Ciidle, 280" 5¢ 40" 5
- ' ' Hmm, Sextant,...'SO '59 °40

SRR

SEUEINEE 0 300600 %5

. . . ' ey . ¢ ..
Yo . e . LI A FR6 [ L : o
iy

._,». ,

24k May, chz to Derdh, Thermometer Q R 15 N g.gv

Paces.
MAMI\

1 Road @!_o_n_g side of mountain, moderate ascent........ 742 46
2 Cirest of rise—Ganges up 14. ............ beserecess - 510 48
3. Descent and .cross, the . Gangeg, by, a Sqngha, length -
. _ of the Bndgy 115 feet,rbreaglth 3 feet——breadﬁh ofthe
- fiver: below, 82 feet—-deplh fo the surface -,of the -
| water, from lhe Sangl,la 19 feet (measuned by L
" cham,) Thls is the begt Sangha, on the river nnd:.:_
. the water below 1s not sq rapld as usual——Jhala
 village of 5 Houses, 340 above Jb.ala, the country is
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not atpresent inhabited, i.iiiviiidiiiidiven,. 1500 18
4 A fine view up the river which for several miles above

this, flows. in & more expanded bed in a narrow: valtey 3

the feet of the mountains bounding it, are less steep, -

and are clothed with cedars. Good path along

sand and pebbles in the river’s. bed,:the current of

which mare gentle.. though * very: swift. .. The bed

isabout ﬁm_yuds'.wide;_ and will be-overflowed when -

the river is ai i heightt Lower line of spow,. - -

generally, 2000 feet, above the river, though several

Avalanches reach down: to its marging: JAgla: 236;-: SR

Soan Gddh river (month of) 6. The air iavery. ...

Cold,erpvraseribreccrivesonnsnasryeriosvennnres 2000 1R
5 Ascentapd descent of a recky. peint;above the river. .

We have new turped. the supwy range, seen from the ,

plains, and breught. it te our right,; as. will :beiseem.- - - .

by the change in. the course; the march.from Dqngal. . -

to-Suc?, and Qn to this place, may be considered, ag. .

in that, gorge of the Himdlaya, through which-the |

river fopges, its way, to. the foot of those mountains of

the second order, which are the beginning of the- spure

-1

.................. I R

peaks on both sides of the river, and i is hencefdm:vard,;
' beunded by them; those to the Jight, are visible fremy...,.: .

<

~

:Hindustan; those across the river, or to our left, are. |

*mot visible from the plains, being hid bythe squt.be)ri’x.
N . 2L x- R N N B N
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ridges; . The line of the. outlet. of the river is very

perceptible from the plains, and the Sricanta peak,

the western foot of :which it -washedhere,- is con- .

spicuous from Sehardanpur, and the Doab. From .

hence onward, thé course. -of the Ganges is to be:

considered, as -being, within the Himdlaya, differing
from the Jumna, in as:much as that .the source of the
latter river, is at the 'south west feet of the snowy
peaks, seen from Seharanpur, and not within the
Hzma’laya. :

6 Pleasantiand levels: a' snowy peak towards Barrasah

shews jtself up the Soan Gddh : itis calléd Dumdara,

and ' is -very -white -with enow; mouth of the Saan .
Gadh 338, Down--its bed the plindérers from
Barrasah,- and : the . western - districts’ of Rawaien
penetrate “in the -lattercend of the rains. As'faras

* Barrasah, the country is urinhabited for six diys jour

ney ekcept-at Leuli panck Gong, which ié three Coss =~ -

on this" éfdé bf "Bdr"méah;" Those dlstricis are 'b'!i the'
plunderers and’ mmderers, who'much infest this part of -
thecOhntry, 3K Y ooo-oo'oco.t’ooo;o‘coooo.oo;o‘..)-o

7 Pretty strong' a.scenl, but good" path, in the cedar forest,

obllquing up and ‘down, from ‘the river, «.vv.iv.y,. 2200 ° S8

N

8 Pleasant m a forestofmanypmes, vese ..,
9 Ditto; top of obhque astent. Descent to delly oouunnnn

595 &80

51
078
43893 3
350 90
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11

12
13

14

15
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Descent to brow'of small precipice, ;We}héhéﬁlé"the 3
river which . here falls at a considerable “angle, -
" Mouth of the Haril lirge rivulei-845, 7’ furlongs, . -
comes from 3(; frot snpwy peaks:” Hete forest 'of’ N
cedar and the true deal pine which 'is-a tall’ ‘and -
graceful tree,....... e et B T 6007100
Ascent and descent to precipice over the river. - Abress™
the river is a small plain of I mile wnde‘, wherb there snd
was once a village, called Suor,. «fenes R .. 4‘15 80
Cross a torrent from the SNOW, .. l... vrieied, .;l; ' 265 80
Bughti Ga’dh (torrent) falls -in opposxte at’ rlght an- o e
gles. Here oblique descent, cedar ‘forest, Cereeienes 335 dxtto
Descent to the bed of the Ganrges, and crosy thé Tz’l
Ghdr a large torrent, which falls in'a most" beautlfnl
and picturéesque cascade of 80 or 100 feet, ovér a’ P e ol

"

~_ rock, .bordered and shaded by.high feathery' pmes

and’plmdlngoedars,ldllfo‘olodi‘ﬂ‘ao‘a 5.4.0.0.0». 495 90 .
F lat over sand and pebbles of thg nvpr bed her¢ -

e L1

expanded, coee 00000'00ou070o00t00650\3005.050}’0\ 50Q 75
On our return we halted at this place to take theg glt_n_tpx_dt_}, -
of two very sharp snowy peaks, which now-appeared to ; -, .

the south, or to our right. We measured carefully

with the cham, a base, of 165 fee,  which was. the @ .. :::
greamt extent of level ground to be found; with lhns

base we found a longer hne of 1568 feet. and frpm .

RN 1) [N PRI |

ns extremmea, detenmqql the chstances qf the two R .
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-

peaks, and their ‘heights above the esst gnd of the .
base as follows,. *

First pegk called Sewmmcba Ohauutal, distance 1644Q .
feet, ‘hearing du,e south, - Its angle of elevation 26

Sn cdple mountain,
Dlstance 1,5374 feet. .

------------------

A“QJG of elevation 25 55 30",

----------------------

Height 7473, ke\ ahove the river,
Barqmeter 22 mCheB, 249: thermometers atta.ched 7’9.

Detached 2'8.

16 Last?OQpaceq&&andascentﬁrstpartﬁat,...... cree 1700:§ g
17 N. B. On oux return we found gooseberries at this
place: they were of the }arge?ha,iry kind, and though
., pot ripe, made good AUmplins,e.aaisaersieesonss. 1090 { gi
18 Gradual ‘descent, andeross’the Kheir Gadh large nyu- L.
i fet,'by= Sangha, ‘at Deral; u village of © houses but
now deserted; on ‘account of [the fanlm‘e of the crops’ ~ ' k
andmcufsmnsor bandmx, T caebenaaaes SO 88

v
ity I Sr e M '«v'} oy, LT L
DR Sl ! Lo 0. . . R

Miles by tlie wﬁeel 76t bemé' 18200 yards for pakes, 14345

.A-"‘x' (.A."_ )l]U YD G ol

S Yo sml e w b i
The road to-day, consulered as a mountam palh was excellent, two or

three places excepted The nosth bases of) the mountams vﬂnch we paswt
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along, are. maderalely sicep, andare clothed wath noble cedars, and varoous
: som of large pines, of which the Cshir and Rhai or Rher are the largest;

Cshir isa name indiscrininalely given, to sevoral of the large leaved pines,

but the tree,so.célied bare,.is Ahe: irae Deals it grows to a great height,
and beare a resemblance .to, the common .Cshir or_turpentine fir; which
abounds in the lower; kills,, but whvich is never seen: in campany. with tke
eedar, (Deoddr,) I took some specimens of this Deal; it is light and has a
fine grains the Rhai is a lofty pine, it has a graceful appearsince, the
leaves are pendent,  The waod.ef it is nol esteemed for building, Being
beavy and knotty: the cedar is always preferyed for that purpose. From
the Sangha to Derdli, the Ganges flows in.an -expanded -bed with a
swift current over stomes; Vesterday it was a sueeession of falls from
vock to-reck, and bmmded by frightful precipices, . . To-day the-scenery

was very interesting, the river heing bounded immediately to the north

by the cedar " forests; above- which, towered.the-sharp enowy peaks, and.

anany torrents and casoades fell from them. - 1 aever made a more delightful

march; the climale is pleasgatand the weatlier bright to-day. The village -

of Derdli is situated in.a ¥ocky recess and commands a fine view of the

' river, and of the northsides of the snowy peéka behind Jamnauiri. There

are three small tethples of stone by the river Qide, they are of good work-

manship. Derali was plondered last year by banditti from the westward.
Latitude Observed M. A. Spica. Reflecting circle, 31 ' 25
Lieut. Heaasar, M. A:.-D. Sextantyeccvcverecens | 8

:  Mean, ceerieeriesess 31 2 16 5

Pole star hid by the mountains.as usual.
. -

~ L
.
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- 95th May, Derdli, to Bhairo Ghdti. Thermometer, sun rise 54 ggz

x| Much rain here this moming", and snow above: steep

- and almost perpendicular ascent, from the village up
amm()ka cocoob; c-ooooo-coo.ooco...-aooovc

'3 'Cross a torrent 7 paces wide on a Sangha; path in gene-
ral leével on the Banks of the river but occasionally

Pau)_p.nu.

310 85

slippefyandbad, llo!Oottooltcol&'nofﬁ;cco.Qo:ool: lm 78

3 Road generally level along bank in the cedar forest.

Cross a large snow avalanche, ...0. .00 .00 000ee 1300 89

4 Road as above, cross  large avalanche of show. Cedar
forests rocky mountains across the river almost perpens

dl(‘,'lﬂa?, s o.o.roc.owo.-.c.c.n&o..-t.oo‘o0...0000 1%0 .1,

‘5 Crest of nearly perpendicular, and difficalt short ascent: -
crags overhanging and threatening to fall, The rie-

'ver bed the whole way brodad and strong current.
Derdli 256 3 lofty peaks on every side, rising imme-
diately from the river. This place.is 1000 feet above

it. Cedars of great-size here, .o.ccevcivvisncessses 1210 . 68

-6 .Road generally level, on bank of the river: cross an
avalanche of great ‘magnitude, . being a fall of lumps
of snow like large rocks, it bas brought down, aad

-broke to pieces, all 1hie cadar trees irits path; perpen= ..

dicular, rocky precipices rise immediately from the
river bed, to the height of 1500 and 2000 feet; high

- snow peaks on all sides, 1arn~e cedars at their feety ... 1900 103

t
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7 Path as dbore in- cednr forést. . -Wall like precipices of

great 'height rise from -the gwer bed, above them is

BIOWy s iverasesanssnvonssndbii ieiusiocasnnecoses 1714 105
‘8 Cress Licunga a small river onh & Sanghd, a little! aboye its -

mouth, falls from the snow to right and -joins the - .

_ Gangesyiciiiiiiiiiiiiireniisisiianiiiiiei oo, 887 138

9 An exceedinglysteepascent; river not visible but close be-

low mountains with bare peaks, not a bladeef herbage

on their rocky sides. In froot Deeani snowsy: peak 105, -

to our left a mountain’ called T°hut; the. S. side of

Decant is washed by the Baghiret’hi;and the N. side/

by the Jahni Gange or Jehnevi, thair confuence.

bemg at Bhairoghdti, This place ig o?Alad Ratcnta, 780 140
lO Another steep and toilsonye-asoent;.....oyweierp o, 1065 110
11 Descent.over brokea fragments of peak,i20d.xdoky; ptegis -~

pice néarly mural of 1000, feet, overbangs:the right - - 3

baunk of the-Ganges, which heve as. udusl riishes ‘oveér-

rocks with an impetuous. ahd . foaming ¢iuvrepti: In- -

front is the gigantie pedk -Decaini rising immbediately . -

from the bed of the river, on the luft the almost equally.

high one of ‘T"huf, bielow, immensetmagses of gsanite. .-

overhang the river. » The seeners:is.very grand.

Very large -codais:here, vorsvosvin vividvaasiecsonis 930 130
12 Jihnevt HVer 73.- 1vevvvrnvrummmnennmnonsses ceeenet. 843 103
13 A sweep . from .S. .to ' E. bnngs ns to_fthat most terrific - T

and geally aweful looking place called Bhacroghatz.

— e e — m—neee
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The descent 1o the Sanghd is of the steepest kind and .. -
© partly by-a-ladder. 'The Sangha is inclined far fresn ' -

the leyel, and as seen from the height ahove it, cannat, .- -
fail to inspire:the beholder with anxiety &s to his safe : . |
passage over.it. It is indeed by far the most formida~
ble Sangha 1 have. seen; the height of the platform - -,
above the river;.we. msasured by .dropping the chaing .,
it was 60 feet; one.is!apt at first sight to.estimate it at’. |
much mote, however this height, addedd te-the ¢ircum~. © . .,
stances: of the narrdwpess of (beSangha {about 2% feet , . -
wide): its elasticity, and its inclined position, is suffici- . -
ent to'render its passage disagreeable, it being (like '

21 it the rest) quite'open’at the sides. Ut is laid from-

“-1 one dide of the preeipice %o-the other, Ahe end on the .
left baik isi the highest, the; precipices in some places .. .7 '
are quite perpéndiculir;ja most,” vearly so; Tising to
the height. of 8600 feet: abové thé siream, they are = - :
of compact granite; o some. Jedges there is a little
soil, where ﬂte-,‘cédarpl fix. thg'r,;mgts»" The river
below-the Seaghd is clossly confined hy the wall like -
rocks,. which".are . pesfeetly pérpeaditular, and S FUN
course.is thus bounded,. nearly -1a' Gangawtrs.. The
brexdth of.the stream. l&about 43 feet, dnd it is- deep .
Bider the Bridge, . ceceeeammrneaasanssssnsasssnas 600 -

14 Tum to the left by a rockypath to our’ tent,. tessceess 280 60

13,769
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- WHicH i$ in & very:strapge place for:a terit to-be in, and ‘one-of the
most cugious sights among many here, is to see-a little tent pitched under
vast overhanging masses of rock, at the confluence of these two rivers,
the Bhd girat’hi and.ity foaming rival the Jdkat Gangd et.as more propetly
called the Jahngvi; the strange and. terrific .appearancé ‘of this place
(Bhaireg’hdti). exceeds the idea I had formed of itz ro Where in my
travels, ia these rude mointains, have T seen- any tHing to be: compared
with-this, -in horror and extravagance. . Precipices'compoesed-of the: posy
solid granite, -confite both rivers in - narrew. -channels, and: these.seem| ¢
have been secoped oirt by the:foree of  (he/waters.'! Nead thel Sdsigd, the
Bhéagirat’hi has in some places -scollpped out the'rgok ?vﬁ}ﬁbh.'ohvhaugq
it. The base of these peaks is.of the. mest:compact soit of . grénite," it:;id
of a light. hue, witli’ émall picés.of black; sparry: subitance: interthixdd
From the,smonthness of the rocks jwhich confine the! stres-and ‘Which
appear to have been worn so by water, I think the stream mwit’ Have'
formerly flowed on a higher level, and that it is gradually scooping its
channel - deeper, - for it does; not-appear that the whlk:which confing ¢he
rivers, ara masses fallen fromyabove; but that they are £he bdses of the:peakst
themselves.: Enormous. blecks have.indeed: fallén) s’ hang over our.
head&in threatning canfusion, some appear 200 féet i diameter, and here!
are we sitting among these ruis; by the fire side at hoon~~Therniometer 52,
'What are these pinnacles of. reck, 2 or 3000.feet high' which are-above:
us like! I:know not.. To compare small with great, I think the aptest
idea I can form of any thing that might be ‘like- them, would be the:
appearance that the ruins of a Gothic cathedrpl, might ave, toa spéctas
t?r._wi;h'in _them, supposing that thunder bolts, or earthquakes hdd' rifted
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its lofty and massy towers, spires and buttresses; the' parts left standinz,
might thea in minature give an.idea of the rocks of Bhairoghdti.
« THE great cedar pines those gigantic sons of the snow, fringe these’
bare rocks dnd fix their roots where there appears to be very little soil, a
_few also of the larger.deal pine, are seen, but inferior trees do not héi)ii'e'
% grow here. The day is dull and rainy, and I cast my eyes up. at the
precipice overhead, not without ‘awe, a single fragment might-dash' ud
ta pieces.: . Avalanches of show:and rock such as we have passed to-day,
and .indeed for. these three last days, shéw by their effects; their vast
powers.of destruction, for they bring down forests, in their overwhelming
eourse, and-dadh the cedars.inte. spliaters. ' These avalanches have all
fallen this séason, they: have in plackd filled xip the dells and water courses'
tp.a.gyeat depth with. saow, and exfend from tbe peaks to the margm of-
therivery . ..o ) ) :
A o P ‘
« /& PAINTER; wishing to vepresent a scene ‘of the harshest features of
naturey should take his: station under the 8dngd- of Bhairog®Ad: or at
the canfluence of ithe BAZ girat’hs -and Jahneot rivers, here it is proper
to take some notice. of thia latter river hitherto little kaown. Though the
Bhigtrat'hs. is esteemed the. koly and celebrated Ganges, yet the Joh-
nevt is accounted, . ¢d be and I .think is, the larger stream. Froma
Brdhman who officintes at Gangotré, and who has been up it, I collected
some- particulars which though p;erhaps far from correct, may serve
to give an ideaof it. - By the cotirse of the river is a pass to Bhoat or’
Thibet, by which: the people from Reital and the upper villages of Rowaien’
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go 16 .get salt] blanket cloth and wool, in éxchange f_m; grain, Thetrade
is trifling, and notcmore:than 100 people go yéarly, in the latter end of
the rairig, the Toad is epén. They carry their goods on sheep and goats,
The Biidhman has been af the frontier village called Neilang, it is four
long, and very difficalt days journey. - The first three days are up the
course of the river, ligh above its bed, for'thé most part, but occasionally’
descending to it.’ It is exceeding steep and difficult,
- 3s# Day~They go-ulong the high precipice on the right bank of the
rivet—--a ',Sd ngn‘ at the end of a long mqrch. i Very bad path-no village..
« 2D Day —Having crossed, very-bad path to Cartchd’ a haltmg plaoe—-
lov:;lhge. Cedarpmbshere. : S LR
\8p Ddy;—JOn same bank of the river to Handouly, a haltmg placé,
but no village. Nota very long march. -

* drm Day.—'I‘he frontier or (Do-bhcfshia’s ) village called Neilang in
the district of Tungsah, at this village, the river seems (they say) but
little diminished in sizé, and there is a Sdngd over it. This man can
give no account of its origin, except that he believes it comes from some
hills in Bhoat. ‘The first part of the course of the river upwards, so far
as can be seen from BhairogRdlti is 72 N. E. and from what I can une
derstand, it appears that this rivér has its source to the north of that ridge
of the Himd laya, which bounds the Bhd gérat*hf, to the N. E. or on its
right bank, and that, between Bhairog*haitf, and perhaps the third day’s
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march aboﬁement_ioned, it forces itsélf through the range. : The Brdiman
says that at the village, and for-thé last day’s march to it the: mountains
are bare of trees, and that they are mot tlie Cylde mcuntains (i. e: not
what we call snowy mountains, .but that 'the.Cyla’d peaks toward#'\Gane
gotri.are seen to the righty and so they: would be, if we supposg: the
course of the Jahnevi up, to ;be a})out N. %0 East; and the course of
the Ganges, is, we know from hence considerably-to.the S3.of East. By
the way I may mention here, that Cylds is a general appellation for high
ranges always covered with 'snow (in the. same way as -we say -Hi-
mdlaya or Himdchul, (which last. indeed literally means snowy .peaks)s
At Neilang the houses are built very low, on account of the high winds,
Travellers suffer much . frem: difficulty’in breathiog caused.as they say by
the bic’h or bish i. e. exhalations from pqisonous: herbs which-grow o
the high bare knolls. This frontier district of Tungsah appears to be
considered. to belong, te what they call.here Bhoat or Ththet, and tirey
pay their land tribute to a collector who comes from Chaprang, of. the;
distance or size or direction of Chaprang I could not get any satisfactory
' account, but it appears to be & Chinese dependency. TFhe district adso
gives to the Rajd at Bassdhir a blanket per man every third year, -and a
small comphmentary tribute of Ddc’h (ralsms) to the G’harwd! Rdjyd.
The mhabltants are called Do-bhaalnas from their speaking the languagqs
of both G’harwa’ l and Bhoat and they act as interpreters and brokers. -
THE exports from Rawazen are,‘nce, mandwa’ -and pa prd - (coarsq

grains) Tobacco and Tamasha: Imports, salt, and thick woolen cloth
a_nd wool.
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Tie Rawaien people go-in the month of- 'Giim'o; because the' wool is
thexfreedy, but in the month of Sqwan the road ma.y be passed, a.nd that
would be the bat time to go. - S '

Hap theseason been more a‘dvanced and if I had had grain I should have
been tempted to go up this river, ‘it is'an interesting -object of future
research, but there are many others and one does not-know which tg
-attend to first, but it is my intention to explore- this river next season.

i)

_Lu'mmn observed. Conﬂuence' of the 'ri#érs ét' Bhuz‘fog’hd’t'z‘.‘
M. A Spica. 4 sets 30, Ol 38 7. cloudy weather and no other star
visible, ’ ' ' '

T ’ i ~’: ‘: . P “ (. ‘: ’ ’

Warer boifed at- 198. The air bemg 44.

-
.................

On return June 3d.~~We encamped in a much better place, a smalt
piece of flat at the summit of ‘the clifft which bounds the Ganges on its’
left side. It was a pledsant and' secure situation and under thé shade
of the cedars. At this place, about 700 feet above the river, the
barometer (unboiled mercury) stood at 31i* 524 tem perature of an' 70.

LATITUDE of thno camp 30 Ol, 22 *5 good observatlons, junction of
| BhdgiraPht s and Jahncvl nvers 72 distant 1 furlong:”

BN
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26tk Mag——marog’Mtv to Gm‘om’ﬂmrmnmr 40 -
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perpendncular face of the precipice by means of a
scaffolding of two parrow planks, which appear’ very

Siz

l A very steep and dxﬂicnlt ascent, we pass. along the,, ;

I.,,."

rotten and ill supported at the epds, under the scaffald - ..
is & chasm of 300 feel deep, Immediately afterwards: . -

. ‘asgend by ladders, the precipices bowmnding :the xiver. ..
‘being here like walls and these scaffolds and ladders

are laid from projecting points to enable ‘gne,to pass,

3 Three other passages along the precipices, and over
.. .. chasms by means.of rotten planks, then an exceedingly

steep ascent by short zigzags to a flat, at the foot of
Deeani peak, here is a small temple of Bhairo Lal
who is esteemed the jastitor of Gangotrs, at this-place,
pious Hindiis leave their shoes, «..voevuuseennneras

475 21

'$ Road telerably level, winds rounds the Sauth -West -

. .

.side of Decan( peak, the river is about. 800 feet be-
. low to theright and rising fram its bed is a wall of -
_ mountains of a height I find it dlﬁ'wulq to, ¢st}mte.

L below to the river etoep precxpuce&—&mf peak 296 -

ann’peak 150,.. teceeranns

‘........Q....Q.

‘4 Path very difficult, a few paces fur,lher on cross another

frightful chasm by a platform of a foot of i8 zﬁches

700 140

wide—Road over masses of gramte plled in confusxon, '

they are fragments of a fallen peak. Looking up we



Rivens; G A¥aEs . AND JPMNA. - 9§

v ; Pacts.  Dgrea.
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see the.tower-ile summits of Decar?’ hlmost over= .
) ‘hanging us.:: ‘The whole way strewed with falls of FEEEN
< fock from. them. . . Many traces .of DeRrtrt e ar siees s 630 160
5 Wind round the brove::0f the. hill, and come upen ap
. opeding where the eye is saluted iwith, a fall view of '
(L Muafnrt peak, .and io.the digtence: the moubtains of
Rudr -Himlaye, crovwned by the peak ‘of -Dugdi ... ‘
towering to @ great heighft, the pure-snows ob it shime,
) in the:sans rays with dagzling brilliateyii i apseesi 690 140
§- Bdd and slippery path, as before. high rock above teleft, ..
the river aeep' below to right cédassiligrey. .o i iwo ees:: 310 196
7 Ditlo.e.seerecseoeclitton e s ndes soinie BillOceey cooss 230 133
8 Rather lnlter pathi, the river deep below fomminginits -
narrow aud tocky bed, mest fantastic great snow peak -
‘over Gangotei l19|, ' ‘ -
-9 Black reeky pehk acyoss the river—Call It Irovn Sldes o
18530 evenisn e sivarin e Senerees 1500 133
10 Better path:but broken, and a torrent. fall# in from the ‘
snow across the river 200—Iron'Sides lﬁﬂ—-Codnu—-
. Not nrach ascent of descent, path hence chiefly undu-
“°  Yating and lying along the steep side of the mountain, 3800 127
11 A long steep'side. River deep below i in a steep confined
chiannt! of lght coloured granite. Cedars here—Iron
~ Sides 1329 Metierereiseesssreseseserssesesasieese 720 127
12 Path as before, across the-river is a caseade falling threugh
a largs snow bed; the snow reachey i several places
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" from the rivér bed on the opposite side to the summit

of the molntains which are very steep. We areal-"

’ i‘ l!lOSt inﬁight Of' G‘Uﬂgotrf, ooooo a'oc_"o‘lv‘oqo’onoo.o..
13 The river flows under beds of snow: which have fallen
iﬂtO it, fromthe péaks, ‘and ‘cover it,o serdensnaemon X

14 Steep ascent and cross 8 tOTFEAY,ivivai.stdieivanaiton

15 Pass above a Cascade falling over:a precipice of grey grae

nite with black sparry spots.” .'Wonderfully steep

precipices on both ‘sides of the river, on this side the -

‘rocks are-quite bare and shattery,.s....... vecanaves
18- - Cross above a Cascade falling from a rocky gorge to the

Paces. Degress.
AN

left—Path extremely -bad, - . This. river below foaming. .

between walls of rock perfectly perpendicular. A
Sdngd (now destroyed) had. formerly been laid over
at this place, by the banditti who in the -rdins plune
der the Céddrndth districts 1o the Eastwaid, The
rocks through which the river flows. have. horizontal
strata and the light hue of Portland stone—They are as
usual, granite—The cedars hereare poor and starved—
Very high bare rocks above to left. Rudr Himd.
layaasnowypeang,........................._...
17 ° Descent. Gauricund a small flat space by the river
sidle—On the opposite side the Cédargangd falls into
the Ganges from 1070. It has no claim to the title of a
River, being merely a torrent from the snow,.of 10 or

12 feel wide and shallow, It comes out of a rockjr

390 95
1693 96
"398 32

1083 - 93.
1510 96
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gorge, and fts course cannot be longer than three or

£our miles,uusseravioressiuanerusnseeennenenens . 1858 108
18 Gangotri. The small temple of Ganga’ Mdf and

Bhd girat’is, on right bank of the Ganges,..ccvvoc.. 575 Do.

16,378

Tuz path to-day was of the worsl description, amd is on the whole I -
think the most rugged march we have hitherto had, though there are not
any long ascents. Nothing can be more unpleasant than the passage
along the rotien ladders, and inclined scaffolds, by which the faces, and :
corners of the precipices, near Bhairog’hit{ ate made.. The rest of the
way lies along the side of a very sleep meuntain, and is strewed with -
rocks, 'The views of the sowy pea.ks which are en all sides, were Very
grand and wild. '

Tus rocks are of granile, but of 2 ligﬁtet— colour than usual, and specks
of a bright ‘black sparry substam;e are interspersed in them, at the
distances of from: one to. three inshes,

_THg rivers bed from Bhawrog hdt¥ to Gauricund, was between mural
preqipices of 2 or 300 feet highs abeve them was the steeply inclined
ground, along which our pathy laid.~Though very rocky, there were
many places with soil, where the cedars grew, but not larg!e—-Above- the
path to our left were bare rocky precipioes; on the sammit of which the

Bb
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snow lies: at Gauricund and Gangotri, the rivers bed becomes more
open.—The temple at Gangotri, isa Mundup of stone of the smallest kind 3
it contains small statues of Bhd girathi, Gangd, &c. and itis built over a
piece of rock, called Bhdagirat’ht-Sild, and is about 20 feet higher than
the bed of the Ganges ; and immediately above its right bank, 'there is
also a rough .wooden building at a short distance for the shelter of tra-
~ vellers.—By the rivers side, there is in some places soil, where small
cedars grow; but in general the margin is strewed with masses of rock,
vihich fall from the precipices above—the falls do not appear recent,

- 'Too much tired to attenipt to boil mercary in. the tubes to-day.—At-
night,.havihg prepared the instruments to take the immersion of one of-
Jupitc;t’s Satellites, we laid down to rest, but between 10 and 11 o’clock,
were awakened by the rocking of the groundy and on" running out, s_odn
saw the effebts of an earthquake, and the dreadful situation in which we -
were, pitched in the midst of masses of rock, some of them more than
100 feet in dia&net_ef, and which had fallen from the cliffs above us, and
pmﬁably brought dewn by some former eartliquake,

Tur scene around us, shewn in all its-dangers’by the dright moon :
light, was indeed very awful—On the 2d shock, rocks were -hirled.in_ i
every direction, from the peaks-around, to the bed.of ithe river, with-a
hideous noise not to be deseribed,  and never to be fotgottens after the
crash caused by the falls near us had ceased, we .could still hear the
terrible gounds of heavy falls in ‘t.he smore distant recesses-of the mountains, :
» fVE looked 'up with dismay. at the cliffs over head, expecting that the
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next shock would detach some ruins from them; h:a'd they fallen, we
could not have escaped, as the fragments from the summit would have

flown over our heads, and we should have been buried by ﬂmse from the

middie.
ProviDENTIALLY there were no more shocks. that night, 'I'his" earthé
quake was smarﬂy felt'in ‘ali- parts of ‘the mountams, as well as i the

............

G .
. - - -

-In the morning we removed ‘to-the left bank of the ﬁv&,- where. there
is a bed of sand of about 150 yards yvide; thenis a ﬂat of soil with trees
of about 20 yards wide, ant immediately above it are precipices with:
snow on them ; here we were much more secure; in the afternoon, indeed,
the effects of the snow melting, often caused pieces of rock to fall from
above, to near our station, but we could avoid thém by running over the
sand to the river side, which could not be done on the right bankj; be-

- sides only comparatively small pieces_fdl here, and in day light, so that
this is much the best side to encamp on.—We had the curiosity to mea~
sure trigonometrically the height of the cliff, at the foot-of which we were
during the shock, and found it to be 2745 feet.

Tu1s day, the 27:h, we had a slight shock of an earthqnake, as well as’

80 on the 28th.-

Barometers.

Filled a new and full length clean tube with pure mercury, immediately

after ﬁllmg (unboiled), it stood at 20 890
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Thermometer attached. .78
Ditto detached.........68

Having hung the Barometer up in the tent, and allowed it to acquire
the temperature of the air and adjusted zero, the following heights we
- observed S
Thermometer attached 77l upper surface of the

Ditto * detached 63 %Mercury... cersas ..20. 8320

Second reading an hour afterwards,

gso 8065 At. Th. 69
Mercury upper convex surface

trivssnreasseres 7385 Det. do, 67
| STTIPRTTIRIPRIVE 1410“" .
An honr aftcmardsqpperconvex..........z.....ﬂo 8355 L
‘ - Lower line...coaianennes 8080 61
4ﬂel;noon, outside of the tent three hours after filling the mbe,
Mean at 4 9clock cree cran e carannacenine B0 7842 57 o

_ There were very. few and but small (Air) bubbles in the colump, and.
the vacuum was evidently prejty good, as shewn by the. smasrt csad&wa of.
the merguyy against. the ‘top of the tube.

Water boils. ..coevranes ...JB&

Lower 'pan of head of 6oluinn§

We now begin to boil the mercury in the tube. The tube as
uenal broke, Noue bat a professed artist. oan: expeqt o snecead m this
| difficult bdsinws:' once in ten times,—With the unboiled mesenry, thene.
must be an error, but it should not, ¥ think, affect the heights more than
200. feet, and generally not 100 feet; and as under the present circums.

stances we cannot do more, we must be content with such approximate
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altitudes: and I reckon it of some consequence,’ to have the héights of
these places even within 200 feet, as hitherto no sdea could be formed
on the subject. S '

Whey a tube is filled with unboiled mercury, which of course eon-
tains air, it stands at first kigher than it ought, from the ;ir dilating the
column; but, after a short time, much of the air escapes into the upper
part of .the tube, where the vacuum ought to be, and there expanding,
bresses down the mercury in the tube, thus making it locb_er than it
sh.ould be. The mean height will not differ very much, perhaps not more
than two tenths of an inch, in moderate heats, from that shewn by a
‘boiled tube, '

Tuw barometers I had, were 2 out of 6 sent from England, to the:
Surveyor General’s Office; they were made by BERrGE, and are very fine
instruments, but so little attention had been paid to their packing, that

the tubes of them all were found to be broken, when they arrived in
Calcutta, as well as most of the thermometers belonging to them: there

were spare, but jinfilled tubes sent with them, and some of these would.

not fit.

’ Wuznmim baromefers are sent, there should be to each at least 6 spare

tubes filled in Eagland by the maker, and hermetically sealed, and these

should be carefully packed in separate cases of copper or wood, lined

with flannel, apd the scale' downwards should go to 13 inches: the
| Cec
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scale of ‘these baromeéters only reach'eé to 19 inches, In instruments
i'ntehded for India, solidity should be considered; we want those which
will do their work effectually, and are not anxious that they.should be
small and easily portable, as we can always here find means of carrying

them. The mean height of the column, by such observations as I

In . L
thought most to be depended on, is 20. 8373 the temperatures of the

air and mercury being 73.and 65, From which, the height of Gangautrs

. foet
above the sea, calculated by M. Raymonp’s method; is........ 103194

By Dr. HurToN’s method ceeveesiinenneins sonienennes .....10306.6

Latitude observed 27th and 38th May, 1817,
By me, reflecting circle, alternate faces, mean by A. and
B. Libra.c.ioceeiieiciiaciiescieceicaiieninee, 30 59 29
Large Sextant by BErce—Lieutenant HersErr, 4 sets ditto, 35 5

By me, reflecting circle—8 circummeridional altitudes

of Spica, being 24 indexes, on alternate faces...... 27 1

Mean latitude of Gangautri..30 59 30 5

Turse were good observations, and refraction is allowed on the alti-
tudes, according to the barometer and thermometer § and all other correc-
tions for precession, aberration, nutation, &c. are.applied as usual.

Tae pole star could not be seen on account of the height of the cliff,
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nor any star to the south lower than those observed.—The same cause
most unfortunately prevented our being able to observe any eclipses of
Jupiter’s Satellites here, or the occultation of the star = Libra by the
© Moon, and'I was sorry to find that my chronometers could not be depen-
ded on to shew the difference of longitude in time: though they are of
the best kind, and hung in gimbals, no method of carriage that I had
then adopted could prevent them feeling the effects of the short and cone
tinually repeated jerks they received from the uneven steps, which the
man who carried them on his back was obliged te malf;e. Nothfng
except a staff can be conveniently carried in the hands, as they are so

frequently employed in assisting the feet in difficult places.

Tue mean breadth of the Ganges at Gangotr? was (measured by the
chain) 43 feet, depth 18 inches, and nearly the same depth at the sides,
as in the middle: the current very swift, and over largerounded stones.—
This was on the 26th May, the stream was then in one channel, but the’
~ effect of the sun in melting the snow was at that season so powerful,
that it was daily much augmented 3 and on our return to Gangotrf, on the
2d June, the depfh of the main stream was 2 feet, and it was a few feet
wider (but ¥ did not then measure the width) ; several shallow side chan-
nels had also been filled in the interval, ‘and on the whole, I esti'm;\te,, that

the volume of water was doubled.

THoucH the frequency of the earlhqnakeé' made us very anxious to
get out of our dangerous situation in the bed of the river, we reselved, as

we had come so far, to leave no means untried to trace the stream as far
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.as possible, and accordingly set out on the morning of the 29th of May,
hoping to arrive at the head of the river in the course of the day.—The
Awo Gangotri Brahmins. could not give any information as to how far it
.might be distant; they.had never been higher than Glangotri, and assured
us, that no persons' ever went further, except the Munshi, who appears,
by the account in the Asiatic Researches, to have gone about 2 miles,

Mr. James Frazer visited -Ga}zgo&‘f in 1815, and was the first
European who did so,

7
May 29th. From Gangotri, forwao:d up.ﬂzeGangu. - e
P«a. Degres,

1 Pass avalanche_, and fragments of rock newly
fallen, and which cover the path...< 0000000 600 88
42 Ascend a snow bed, which eovers the ltiver, it is
about 30 feet thick.suessueesoeenosnessoonos 534 ditto
3 Overthe snow bed, and descend to the open stream,
Here a gorge of huge rocks obstructs the .
~ stream ; they have all fallen from above...... 397 ditto
N. B. The Brahmins say, they never heard of any
rock.or place called the cows-mouth or Gao
muyc’h, or any thing like it, either in sound
" or signification—We dxd Dot see or ,hear of
any image whatever,
4 River flows under a spow beds a rill of water
from the snow to right. Highprecipices on both
sides, all the Way svessveessecssaressnronees 278 88"
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Alternate avalanches of snow and rock recently fallen.—
River under an avalanche of 500 feet thick, the snow

hard and frozen ., vouseeveescconcessececssosnsages

‘In rocky bed of the river. Ascend a rock 35 feet high

by climbing. River much confined, and the fall great
A great fall of the peaks.—River bed filled with fallen
rocks, and difficult to pass.—The stream, a succession
of cataracts. High peaks above...c.yiessnsrcrees
Over fragmerits. Here the river falls out of a snow
bed, in a cascade of foam: ascepnd the great snow

T S
Strong ascent of the snow bed, which is-about 100 feet
thick, over the TIVEr ,..oueveseereeeroreisrarians
Cascades of the river. Pass through masses of rock,
. difficult to.climb: precipices above,..oe0vvuss veens g
Cross & torrent 6 feet wide and 9 inches deep; i¢ comes
- from a cleft in the peaks to the left. River. here

under a snow bed; from last station is a rocky path

105

River turns the foot of high snowy peaks to -the right: -

“precipices quite perpendicular to the left.—Rudra

o

Himdlaya peak 97......c0cciviviisnncirinaninnas
Finding that the head of the river must be more distant

than we expected, we sent back to Gangotre for a

small tent ovevvnenes Cheeeneegattetetiieeiinnans
High mural precipices rising immediately from the river

Dd

Paces. Degrees.
PNA PNAAM
900 80
485 80
691 80
500 ditto-
221 80
90-

1000{ 60
- 15
969 82
858 82
5% 103
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to the left: snowy peaks to the right, their summits
about 6000 feet above US...eseesesescicsecsssnnsas
Cross the river at some falls. We leaped from rock.
to rock with some difficulty.—Large rill to rights
present general line of snow about 200 feet above
us.—To the right, the face of the mountain has
1 T T
Bhojpatra (i. e. biroh) jungle to the right with some-
pines, but small and stunted,—Great mural preci-

pices to tln leﬁ 060.00000 a0 0 -® OOOOOQO;Ol'..C. e o0

LI S

Begin to pass a great snow bed, from under which the
river falls in a cascade.—Heavy slips of the mountain
to the right ... .ceiveriiuenenn teeeeiiniee et

Ascend a very steep mass of moﬁ, which covers the
river; it appears to be 300 feet thick. .v.eeeeeensee

Cross a rill —To the right above us, are sharp snowy.
peaks 6 or 7000 feet high,. at their bases is seme-
soil, and loose stones, in which. birch and small firs

grow O.‘-.OI'.....‘....

Up the rocky bed of the river, and here ascend a very.
large snow bed, which reaches from the top of the
peaks to the right to. the river, and conceals it: the-
river bed here more expanded. 'The feet of the

mountaing to the right not so steep as hitherto. To-

Paces.  Degreess

340. 110

110 315
808 110

924 ditto-

340. 36(

752 1lop

the left are grecipices. Saw some musk deer among:
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- Paces.  Degrees.
the rocks.—From the top of the snow bed, a noble —
snowy peak (St. George) appears, bearing 132 36 5
Altitude. vovvcvvvernenen 1040 5
’ 1
A snow peak behind us, distant about 20 miles,
BeArS,eveseneinrninnienenens ceereeens. 28428 -
Altitadecesseneresroness 302 1478 ditto

Fotal Paces 12,220

Apove the left bank of the river, and by the side of the snow bed, are.
some birch trees and small long leaved firs, but no more cedars,—This
being the only convenient or safe place we.could see,. we halted here
"The river is perceptibly diminished in bulk already, and' we hope that"
to-morrow we may see its head.—The march to-day was most toilsome-
and rough tﬁrough the loose fragments of rock which- daily fall at this
season from the peaks on either side to-the river, in the afternoon, when-
the sun melts the snow.—Travellers should: contrive to gain a safe place
by noon,, or they may be dashed to pieces. | .

It was very cold at this place, and froze alf night, but we had plenty
of firewood from the Bhojpatra trees.—The soil was spungy; and full of
- socks.—The silence of the night was several times broken by the noise
ef Lhe falling of distant avalanches,
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By the barometer, it 'appeared, we were 11,160 feet above the sea.—
Water boiled at 193 of Fahrenheit,

A uiTTLE tent, which one man carries on his back, came to us; but in this
trip, we eat and slept on the ground, and were well pleased to have -got
so far beyond Gangotrf, hitherto the boundary of research on the Ganges.

Latitude observed.,.. .., .30 58 59

THue place we passed the night on is elevated above the left margin
of the stream, being a sort of bank formed by the ruins of fallen peaks;
* but as the falls are not recent, nor the slope so steep, as in most places,
the birch trees and various sorts of small pines and mosses have had
time to fix their roots, and afford fuel and shelter.—A very long and
deep snow avalanche reaches from the peaks above the left bank, down
to the river, and cong:q.tls, it.  On the opposite side of the river, the cliffs
are of great height and mural, except in one place where a tremendous fall
has taken place, encdmbering and obstructing the bed of the river. But,
these ruins are so frequent, that the traveller scrambles through them
with little regard, except where the freshness of the fracture of the fallen

masses of rock warns him to mend his pace, and get as soon as possible

out of danger,

May 30th. Birch Tree, Halting place, forward. Ther. Suﬁ rise, 32

"Sct off from the middle of the snow bed. ‘ SEx
. P Dareh

I AN

1 A torrent 8 feet wide, 5 inches deep, joins the river. Its

o
ecdges are frozen ...o.veveveiiercrcriiercrenanees.. 323 132
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Pocer.  Degreen
AN AN

"2 Cross a high avalanche of- snow, which conoeals the
river; itis very hard frozen. The bed of theriver bee
gins to be widet, large isicles hang among the rocks 903 ditto
Rockyand rongh.--ohwiul aOGAL w s varnvesibeei 3412 dm

4 Gradually ascending among rocks. To the left high

cliffxof granite, biat net 20 steep as before. - To the right -

snowy peaks, their summits about 6 or 7000fe83 bigh,

distant about 2 wiles, The river bed is here abowt

3 furlongs wide, and ‘full of stones. River certainly -

diminished in sigeyit is very rapid, its bed being s

asceht, 'We dre now above the line of vegetation of

treed, and past the last fivs.«—The birches rerhain, but: -

they are only large bashess laurels slso are séen, and .

asort of, I-defleve, lisshom, which growsin thedeckb.~~ -

The poble 3 peaked snowy mountain shineg jn our

front, and ia the grandest and most splendid object the

ol

. eye of man ever beheld. . As no person knows these )
- Peuks or thelr names, we assume the pnvnlege of nan
'vngatom, and call them St. George, St. Patnck, and -
St. Andrew : St. George bears 129, St. Patrick 13350,
N. B. On going further, we saw another lower peak be- "
tween St. George and St. Patrick, which we called St. B
Davxd and the mountmn collectnvely, the 4 $amts.
_5 A fall of the nver of 12 feet over rocks, and a succession
o of smaller faﬂs.-—'l‘be inclination of the bed of the
s , " Re . | | -
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river s contiderables it i 6iled with blocks of granite,” ’
whité; yellow, and red; and"we saw some flint, Very
difficult hrovmg here —Grea( slips of the mountain
to the feft. v buid vl i vtinuinssniumesinnneesassen 980 ° 138

- ©85 Most diffiolt.—Over masses of fock, which have fallen

7 Over sﬁgw for the most part. An enormously high aigd"

- gl'ea:t Cl'a'Bh ihthis direction' . o . :o Q:r-u o" o.’o . 070 ) r‘o e wsg { tO

from'abeve - to ‘the stream.—This station ‘is- full of - .
peril; being a very.recent slip of the whole face of the- .
mountain to the left—The broken summits cannot

be less 'than 4000-:feet high 3: blocks .threaten to fall, ",

. and are indeed néw centinually coming down:.1 have .

not seen s0.danigerous a slip.—The tuin; exlends about |,
half & mile ;. zverj person made the grealpst haste ta. ,,
get past this horrid place. The fractyre of jthe rocks. .,
is so fli:sh, that I suspect this havoc must have been.
caused. by: the earthquake of the 26th, for we heard a

132
uo

extensiyé snow bed in sight, in front: it ‘ehtix"_eli cone
ceal§ tlie river, but the stream is yet 20 feet wide.... 615 180

8 Snow all round, and above and’ below, except where it

has melted just here, on a convenient flat, between the-
nver and the feet of the mountams to the left.—AlL

beyond iaan inclined bed of snow, as fa.r as the eyecan-
see, and there is-no firewood; so we musl halt here.— ‘

..........

Call 1tha.lung plaee, near the Debouche of the Gangec 447 l30>

Proceeted forward te reconnour.e, and returned, . ... .. 1034
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' ' m Degrees,

9 Up the river, and along snow.——Mount Mozra !70, pyra- g
T mxdpeak200. S 8071
Return to @, 8 to halt for the sake of firewood. Deduct 1034

2

7087

“ Pais is an excéﬂen_t and safe pIa'ce';' no peak ‘cah; fall on us ;  5 _;;m-;
panies, or even a battalion, might encamp here.—Sublime beyori(f 'de:-
scnptxon is the appearance of the.snowy peaks now so close tous. The
4 Saints are at the head of the valley of snow, and a most magmﬁ'cent
peak cased"in snow and: shmmg ice, stands like a glant to the nght of
ihe valley: this we named mount Moira. The snow valley, which hxdw

the river, appears of great extent to-morrow will shew what it is,

Wn expc}:riéncéd considerable difH;:u.l.jt}"' in I‘rreathin'g,\ and that peculiar
bensalio:i which is always félt' at éi'eat faie’va.tibns, where there is a'ny:
‘sort of herbage, though I never eXpenenced the like on the naked snow -
beds, even “whenr hlgher.—Mountameers; who knows nothmg of the -
ﬁunness of t‘he air, attribute the’ famtnm to the exhalations from noxious
‘plants, and I'believe they are nght, foraswkemng eﬁiuvmm wasI ven ou&
T)y them- hé‘%’e;hs well as on the hexghts ‘under the snowy peaks, whlch I
passed over 'last year above the Setlej; ; though on the hlghest snow,
the faintness was not complamed of;, but only an mablhty to go ﬁr thh-
out stoppmg to take breath. '

cd
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Bmouirrm.——’l‘he tube heated, and then gradually filled with mers
driven out by gently beatmg aésﬁﬁst the places they were seen ats
Themercurystoodat...... covones .18.854 4
Detached thermometer.. . .. 55 ‘
Attached  ditto.. ...53
o o Heaght of the place above the level of the sea 12,914 feet.
Wa,ter bonls at 192}, which, according to Mr. Kizwan’s table, answers
'to a baromeler of 19 5. :

‘WE are about 150 feet above the bed of the river. By ilay the sun is
. powefful, although we are so surrounded by snow 3 but the peaks reflect
‘_tbe rays,— When the sun sunk behind the mountains, it was very colds
" ‘at night it froze. High as we are, the clouds yet rise higher.—The colour
of the sky is a deep blue.—What soil there is, is spimky.—A few birch
bushes are yet seens but a large and strong. ground tree or. creeper aver
spmdatheground, somewhat mtbemnneroffurzeorbrambles and it is
_a curious fact that the woad of this, is, we think, that of which the cases
of black lead pencils are made, being of a fine brittle, yet soft red gram;
and the smell i is the same as of that used for the pencils, and wlnch has
bitherto been called by us cedar. I haye specimens of this woods it is
cnlled flhmk, Chundusn : I saw lt on the summit of the Ckour peak, and
in the snowy regions of Kunaur, but djd not then examine :t.-lt will be
found, probably, that the Pinss Cedrus or Cedar of Lclmwuu the Deodar
(or 4s it is called to the Westward, the Kaslow ), and no other.o—Norl do
our mountain cedars (24 feet in circumference) yae‘ld in size or durability;
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to those:qof L.ohanon.. But this Chandan (wiscalled i Cedar); is mptiexen
2 trees it may be.salled a large greepsr,. growipg.in the maanerefbyshes,
thongh i da yeuy 8iFougy. Apd spme of ,ijs arzms Bre a-thick. ns & men’s
ihwmv—at sy ﬂml alaOpf »thp gieAt Csdar (,lesr). andot; other

...............................................

Licutenant, HerpxAZ 0, ohawmm,;by&em BUTAEENEEL
of Meridian Altitude, Pole Slar, and g minoris.... 30 56 87.5 .

My observations, reﬂectmg cir(sle, ‘reversed facee, M.
Alto Pom.oeooaotoooooooooooo!oe_o.‘l\q.g,%_oo'-_vo_'oroe‘ o» },,q_‘ ',3*2.5‘

goir b | RTINS

Meanoo-oo,oooroo 30 §6 m (6

C oIty .. ."l METHY £: 20 SEBRT e’

All good ob;emq}fm.—'l‘he parhculars of them, gs ,,Vgu a8 :of -all
others, I have _preserved.

The strata of .vock, (wheve exposed), pear:the éumuut&of e grand
enowy peaks, was very nearly honzontpl as I observed it to be last,year,
at the summits of the peaks aboye the Seth though in lower PAfts of

the Himé laya, it is generally seen deeply declmed as observed betwqen

Dangul and’ Sookze, as well as at .Tumnom, &c. .

THE colour ‘of ‘the high rocks on the four Saints, appecred tp be of a
light yellow tinxed with browo.ol: o}ock. There benng' a gmall piece of -
level ground here, a primary base was measured on its longest extents it
was 319 feet jwith-it: a.longer base.of 667.2 feet wad obtained, favorably -

Ff
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sitnatéd for' thking the heights and distances of the peaks in front. This
base; being but:short; ‘and no other to be had, great care was taken in
observing the dnjles 4iid elevationsj and tliey were repeated both with a’
fine theodolite, aird reflédting' métruments, (my’ circulaF instrument coukd
not be safely brought beyond Reual). The:abgle of ‘altitude of peah
St. George Was . v.sestreviesrriresacnves B l4 o7
Its height above the present station .....eveeeeeeee et iivnere . . 9326 6
The slauon above thesew, accordlng to W& Ddrometer-. .. ..... 13,914"

“w e . - (’I l’

.01 o W, )i LA DA § 2 ’ ‘[‘1 S ! a-‘——--——h—-—)

'He'sh'r of the, . peak above the sea,.ﬁ;et. 23,240 6

Distance oféf. Glédrge 96,440 fest™ """t v
“Tatitade. T ..., 30 53 80 X o

%&ﬂné, ‘Correctett for Mﬁ‘aﬁgﬁ‘,'i‘s 132° 20 or 45 20 S; of E. o
— St-Patrick, hieight above the station. ..v.vvoeees 9471 O
1 Staticy albove thesea...'......i.....s...........ly (VA

) 1 a o
. Distanee 42,480 fent» snd- mhmm them,fpet ‘38,385 -

syrpserty Ypn btne G T o '
Lahlude....... 30, 5l 35 8 e
COrrected bea:;mgS( of East, 46 44 o e

A sharp peak ‘across thé nver ,—--eall xt the pyramxd' angle of eIevatmn

taken with reflecting cu'cle, correctéd for the distance of the eye, to the

Cee e Q'OO".Q'-OOOOOOOC" 32 57\9

iGao™

mercurYo (AN E X NN ) odoo-o‘c

Helght of the peak above the statlon . cree 8,052 o
) Slatxon abovethesea.'."...:"..)..':..)..'..‘. ‘.....12914
k RN T U R T A T

Ilelohtaboveule”a veese po(gl..il.l!ok feet 2‘),966]

T
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DAStANCE. s e eivebornsecssssssses 14,800 féet. . .
LLAtitAde «oviter et idvernensnnenennenes. 30 545 46' 7. .
1 Correct-DeAring /i vusseesavessanerneees 77 100 S, of E.lor 167
- A Raek on the great snowy bed, over which we are to pass, proved to
be distant 9044 feet and its height above this place: 984 feet,. the angle
of elevation-being 6 15, which is the general inclination of the snow
beds as our progress was conlinued far beyond this rock, it.will easfly
be imagined- that .the crest or summit of the bed, then distunt. 5.pnmere
miles by estimation, nrust have a. very considerable elevation. ; .. -
S ' . eyt el L
. We bad brought -very few’ followers- onwnrds., from Gangotre,. bk
here we sent back every one we.ceuld possibly.didpense: with,. that.qun
small stock of . grain: might swbsist the remainder,. who were a- few.trusty,
fellows ( Musulmans), 2 Gorc’ha Sipdhts, and:a few Coolies, forswo days
or three if possible, in the event of our being able to get over thesnow in
front. - And I:sent-orders {o.the people at Gangotr#: to.legve grain there,
3 they had any.tp spare, and if ;they.did not hear. of any, sypply coming
from. Reital, 10'make the best of their way: back-til] they met ity aod then
to halt for us,and sendwome on, 1o ps,—Faving made all the arrangements
we could, on:the important head of supplies and-made observatins, we
bad leisure to admire the very singular scepery. arouqd‘ w3, of - which it ig-
xmpowble to give an-ddequate description. . . TER TRt .: RN
ST I S S Y ' A IR R TR s,
. I'ne dezgling brillianoy of the snaw . was, repdered-«mpre smkmg by
its pontrast with thei dark. blue colour af the sky, which. js eaused by
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the thinness of the airs and at night, the stars shone with 3 lustre, which
they have not in.a dexser Atmospheres it.was. curious 100, to see. them,
when tising, appear like: one sudden flash, .a5 bey. emexged :from behind
the bright snowy summits close to us, and their disappearance, when sets
ting -behind -the -peaks,: was 23 sudden gswe tencm}ly ob.egud it to’be
i their occultations bythe moop,. :
S : .
. ‘W were surroundéd by gigmticipoak's, entively -cased in snow, and:
slmost béyend -thie" Yégiens of -animal and: vegetable life, and an awfal
silence prevailed, exeept-when broken by-tﬁe ‘thundering - peals of  falliag:
avalanches; nothing met our eyes, resembling the scenery in the haunts
6f-men § by miosalight, all- appeared .cbld, wild, and stupendous, -and
4'Pagan might aptly imagine the place & fit abode for dowons.~We did
not see even: beam, or 'musk deer, orughsg or any hving crealure, Qxlnp; -
some small birds, - R
il i va R S i
G formeah idéaof theimposﬁﬂg appc&ume of a snwy:pca‘k, asseen
here'urider an anflé of elevation of nearly 83, and when its distance is. nof
quite ¥ thifes; and et its' height is'8052-feet above the station, ene should
 reflect; 4hist i évba' when Viewed from the plains of- Hindustaw, at angles
ot ‘elévilivin of ‘one, anid orfecand a half degrees, these peaks, Sowering
ovét imany intermeditite tatiges of moustains, inspire the mind nit_h-ideu'.
of their grandeur, even at so-‘great a distauces;. how .mych mors myst
they do 80 when their whole bulk, cased in snow from the base to the
bnmmﬂ, Lo onick fills the'efe. AL “flls to the ot ef fow to contemplite

80 magmﬁcent ‘aki' object; as‘a now -cladipeak- q%mg to: thd:height of
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{ipwhrds of a mile-and a half, at the sh!ort: ,hotiz'qp‘tgl:digtgnce of only

2% miles.

A .. .
4

(<

£
i

xZ

e d (D)

. Paces Degrees.
ONA AN

1 Along, and ‘above the right bank of the river, rocks and = -
BIIOW ¢ evavnopsvessrerimerinsernecsrsvrisonssvens 1445 133
" 2 Descent to the bad of the river, enclosed by rocks., ..., 864 198
3 A most wonderful scene.—The B’Adgirat’hi or Ganges - 511 140
jssues from ,under a very low arch at the foot- of the :
grand snow: bed~The river is here beunded to-the . -
right and Jeft by high snow:and rocks ; but in front, .
over the Debouche, the twms of subly is perfectly
perpendicular, and from the bed &f the stream tb the ~
summit, we estimate the thickness at little less than
300 feet of solid frozen snow, probably thé accumuta-
tion  of agess—it s in layers of someé feet thick,. sach

7|

B

'May 3lst. From halting place, forwatd: +

seemingly the remains of a full of a séparate year,
From the brow of this curieus wall of snow, and - ime -
mediately above the outiet of the. stream, Jarge: and-
hoary:icicles depends they-are formad by the freeze .
ing of the melted snow. water:of 4he top-of the. bed,:

- for in'the middle of the day, the sun is-powerful, and -
the water produced by iits ackion falls over this place, -
in cascade, but is /frosepy at nighti—The Gengotri -
Brahmin' who- came with us, .and who is only an-

Gg S
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illitemtel mountaineer, observed, that he thought
these icicles must be MaHADEVA’S. hair, from
whence, as he understood, it is written in the Shdstra,
the Ganges flows,.—I mention this, thinkin-g ita good
idea, but the man had never heard of such a place,
as actually existing, ner had he, or any other person
to his-knowledge, ever been here.—In modern times
they may not, but Hindus of Research may formerly
have been here, and if so, I cannot think of any
place to which they might more aptly give the name
of a Cow’s Mouth, than to this extraordinary De-
bouche.—The height of the arch of snow is only suf-
ficient to let the stream flaw under it. Blocksof snow

were falling about us, so there :was little time to do

more-here, than {0 meéasure the size of the stream.—

Measured by a chain, the mean breadth was 27 feet.—

The greatest depth at that place heing knee deep, or
18 inches, but -more generally a foot deep, and rather

- less just at the edges, say 9 or 10 inches.—however, .

call the mean- depth 15 inches.—Believiag this to be,
(as I have every: reason té suppose it is), the first ap-

" pearance of the famous and true Gangaes in day light,

saluted her witha Bugle march, and proceeded, (bav-
ing to turn a-little back to gain dn'n'blique path),
to the top-of the snow beds baving -ascended it, to
the left; N

Paces,

Degrees,

PNAN
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4 Pretty strong.ascent up to the inclined bed of snow.
This .vast collection.of snow is aboat 1 miles in
width, filling up the whole space between the feet of
the pats to-the right and left; we can see its surface
forward to the .extent of 4. or 5 miles or more, to
where its it bounted, - on the left, by the feet of the 4
Saints, asd- to the right,; by show - spurs from other
mountains. beyond mount, ‘Moixa: -these last spurs ra=
ther overtop the feet of the Saints,’and to them, and to
the place .where .we judge there,is 4 ridge, is all as-
cent over snow.—Pyramid peak 23&-3—Mount,Moira_|. :
180—St. George 139—St. Andrew 136.............. 1400 144

5 Ascent of the same kind—generally acclivity 7, but we
pass over smail hollows in the snow, caused by its
irregular subsiding.—A very dangerous place; the
snow stuck full of :rubhish, and rocks imbedded in
it—Many rents in the snow appear to have been
recently made, their sides shrinking and falling ins
A man sunk into the snow, and was got out not with~

-out some. delay. . The bed of, the, Ganges is to the
' right, but quite concealed by the snow .....c.ece... 509 do.
In high hope of getting on to what may be at the tbp'
of the acclivity, we have come on cﬁeerily over the
hollow and treacherous compound of snow and rub-
bish, but now with bitter regret, we both agree that
* to go on is impossible! The sun is melting the snow
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on all sides, and its.surface will not ;hesr.uy-say -
longer. ‘I have sunk up to my necliy as well‘4s others, »,, .
The sarfaee is more and more ragged, and bisken,, " ;
into chasmie, rifts, ‘and ravioes of sipw with:sieep ;- '}
sides.—Ponds of water form i the bottoms of thegey. :. . "
and the large and:deep pools ak she, hottomd of . the. .
snow hollows, arid which were'in' the eavlier peet of ' -
the day frozen, are now 'ﬁquia;- R eﬁc{edt,‘-frbﬂl':.. :
the falling in of the sides of the rents in-thesaow, .
that there are hollows below, and that we stdnd om & .
treacherous foundation—1¢ is ‘one o’clock, and the ,
scene full' of mxiety and awe. The. avalanches falt | .’
from mount Maira with the noise of tiinder, and we' ...
fear our unsteady:suppoft’ ‘may ~be shaken by the -
shocks, and that we may sink with'it, -~ :
St. George 130 45 altitede 17 49
Pyramid 955 88 do. 26 49
Inclination of the snow bed about 7?,' what appears the
highest part of mow ‘bed, ahead 155—Altitade 7.
No tiine 1o take more . ..vvvvuvecuorsenarassaneess 1427 155

6156

A~p here we were obliged to return'l: Had it been pessible to have
got across the chasms in the snew, we would have ipade every, gxerlion,
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20 anxious were we to get forward; but gnward, their sides were so
stebp, .and they appeared  of- énch great depth, that I do not think it
weuld be pomible to pass-them, (this year at least), even if the snow
wes not, &8 at this hour, soft, and the bottoms -of the chasms filling with
water. Be that as it may, - they are now utterly impassable. At this
seasan snow wust fall here, whemever it rains below, so that it does not’
acquire such hardaess on the top, as it does on the avalanches we have
hitherto passed, where no new snow at present falls.—We now set out
on our return, and not toosoon, as we found, for the snow was sp soft,
and the increase of the water so great, that though we went with the
mest possible expedition, it was only by 2} hours hard labour of wading,
and floundering in tbe snow, and scrambling among rocks, where they: '
would give a footing, that we reached the turf, tired and bruised with.
fall, and the skin taken off from our fices and hands by the sun and
drymg wind of these elevated regions. ' d :

¥r now remains to give some account of this bed or valley of snowy
which gives rise to the Ganges. It appears that we passed up it, some
whatmorethan a mile anda half.—From our last étation; we cpuld see on-
wards, as we estimated, about 5 miles, to where there seemed to be a crest
or ridge of considerabie elevation, though low when compared with the
great peak which flanked it; the general slope of the surface of the snow
va'ley was ;, which was the angle of elevation of the crest, while that of
the peak St. George, one of those which flanked it to the left, was li
49.—1In the space we had passed over the snow bed, the Ganges was not
to be seen 3 it was concealed, probably, many hundred feet below the sur<

Hh
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face; we had a fair view -onward, and thete wuas no sign-of: the river,
and I am firmly convinced that its first appearance in day is lat the de<
bouche I have-described ; perhaps indeed, some of ‘those various chasms
and rents in the snow bed, which interseot it in all sort of irregular diregs
tions, may occasionally let in the light on some" part‘of. the bed of the
stream, but the general line and direction of it could only be guessed at,’
as it is altogether here far below the broken smowy surface.~The
breadth of the snow valley or bed is about a mile and a half, and it¢
kength may be 6 or 7 miles from the debouche of the river, to the summi¢
of the slope, which terminated:our views as to the depth of the :snow, it
i impossible to form a correct judgement, but it maust be very great.—it
ey esily be imagined, that a large supply. of water is furnished af. this
. s8ason, by the melting of this vast mass in the valley, as well as by ths
meltitig of thyt of the gieat peaks which bound it.. From their. bases;
torrents rush, which cutting their way under snow, tend td the ceitrb
of the valley, and form the young Ganges, which is further augmented
by the ivaters whioch iter through the rents -of the saow bed iwelf.—In
this matiner; dli the Himdlaya rivers, whose hends I have visited, and
passed over, are formed 3 they all issie ia a full stream from under -thitk
beds of snow, and differ from the Guanges, inasmuch as their streams
are less, and so are their parent saows.—On our retutn down the. snows
valley; we. passed meater to its North side tham .ip going.up, and saw
a very cohsiderable torrent cutting wnder it from the peaks; this was
;naking its wdy 40 the centres at times, wesaw it threyg! rents in the snow,
and at others, only heard its neise: as there must be several more such
féeders, they will be fully sufficient to firm such'a siream as we abserve

i
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od the Ganges to be at the debouche, in the space of 6 or ¥ miler,—
I am fully satisfied, that if we .could bave gone further, that we should
not have.again seen the rives, and that its appearanceat ManknEva’s hain,
or whatever we may choose to call it, was the real and first debauche
of the B*hagirath.—All I regret, i, that we could not go to the ridge, to
fee ‘what was beyond it. - I'suspeet there must be.a descent, but dvet
long ' and - impassable wastes of stiow, and not in. such a direction es
would lead diréct to any phins, as the course te bring ane;to such plaiss
would be to the N. East or North, whereas the linie of. the:rivers bow;
ot rather of thé ‘ridge in front, was to the S. East, pagallel to the rup of
the ;Hz‘mu’ldyd,’which is generally from 8. E. to N..W. Immediatety '
{n front of the ridge, o peaks ‘were seen, but on its S. E, ﬂynk, angd
at the distance of about 18 ‘miles, a large siowy peak appeared, w
that I tlrink there can be no plain withm a considerable distance of the
8. E. side of the ridge: if there be streams from its other side, they must
flow to the S, Fast.—A fier all, I do not know how we should have exiated, |
if we ad been able to go to the ridge, for we aould aot have arrived
there before night, and to pasy the night on these extensive snows,
without firewood or shelter, would have cost somse of us gur llives, but of
that we did not then oonsider.much, (if we could have gone, we would).
We had only a few trusty men with us, and ashoriallowance of grain for
them, for this and the following day, and had sent orders to the people left
at Gangotri, to make theéir way back towards Reital, leaving us what
grain could be spared, and to forward on what they might fneet, as
I expected some from Reital, from " whence 'we were supplied during

our‘absence from it, of altogether 28 days.—I cannot suppose that by
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this way, there can be any practicable or useful péss to' the Tartarian
districts, or doubtless the pt;ople would have found it out, and used it,
as they do that up the course of the Jdhnavi. While I give it as sy
opinion, that, under any circumstances, the, crossing of the ridge must be
difficulty I would by no means wish to_be understood to aseert, that
I think it impossible, under more favorable circumstances, and' in &
year when less snow has fallen than in the presents but I seriously
declare, that situated as we were, it v_va.s; not possible for us to go further
than we did, and that it was with gieat difficulty we got back.

It is now to be considered, if the supplies of water, produced as
above described, are sufficient to form a stream of 27 feet wide, and 15
inches (mean depth) at the debouche.—It has been stated, that at
Gangolrf, the breadth of the river:on the 20th May, was 43 feet, and its
' depth 18 inches.—The distance thence to the .deboucke was 22,620
paces, which I reckon about 11 British miles. In that space, it received
some sup;lies, as mentioned in the notes, but they were not abundant.—
Thus the quantity of water is diminished nearly one half; but it is.to be
remembered, that on our return to Gangositri, on the 2d June, the bulk
of the river was considered as being doubled, it being 2 feét deep, and
also much wider, so that.on the 31st May, we may suppose it to have
been 21 inches deep, and perhaps 48 feet wide at Gangotri. It is with
this mean size, that the comparison of the difference of its bulk at
Gangotri, and the debouche, must be mades the proportion thus is,
that the body or quantity of water would be at Gangotri almost treble
to that at the debouche ; bui allowitig it to be only double, in this 11
miles, it will be evident, that in 5 or 6 miles further, there ca.n be little
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or no water in the bed, under the snow, and, consequently, that the most
remote rill, which contributes under the snow, to the first formation of
the Ganges, cannot be more distant than the ridge; so I think it may be
allowed, that such first formation is on the hither side of the ridge, and
~ mot at any lake, or more distant place beyond it.

InpEED, considering the large supplies which the snow valley furnishes, -
I rather wonder that the stream was not larger, when I measured it at the
debouche.—Whether there are any boiling springs under the snow, as
at Jumnotri, I do not know, but suppose there are not, as I did not see
any smdke; a steam, however, there may be, and the steam may be con-
densed ere it can appear.—I imagine, that the season of the rains would
be, in one respect, the most proper to attempt the passage of the great
snow beds it may at that time be reduced in thickness, but I have no
idea that it ever melts away 3 yet, in the rains, it perhaps will not be possi=
ble to ford the river above Gangotri, which must frequently be done,
ifithe smaller avalanches, on which we very frequently crossed it, -are
“melted. In the rains also, there must be greater hazard from the falling
of the rocks, and slips of the mountain, for the melting snow forms
many rills; which undermine the rocks, and set them loose, and it is not
possible to avoid a large fall of the mouhtains side, if one should unfor«
- tunately be in the line of its direction, when it comes down,

I nave preserved specimens of the rocks of which these peaks are -

. composed, also of the different sorts of pines which grow at their bases. .

Above Suc’hi, and Jhala, the country is not inhahited, nor is it habitable
Ii ‘
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beyond those places, except at the small willage of Durdk, which
is now deserted.—Tuwarra, Suc’ht, and Jkala, are very small and
ruinous villages.—Reital is a pretty good village of about 35 houses, as
is Salung, and there are 2 or 3 more -in that neighbourhobd.——l found
the inhabitants civil and obedient.

Tue people of Howaen are, in-general, much inferior in appearance
to those of Jubul and ‘Sirmour, and the more western mountains; indeed,
with few exceptions, they are an ugly race, both men and women, and
extremely dirty in their persons. They complain much of the incursions
of the banditti from the western parts of Rowaen -and Busahir, whe
carry off their sheep in the rairs; but, from whatd cem dearn, théy
in turn plunder their eastern neighbours of the Cédar-nat’h districts, and
théy pride themselves on the .long journeys they make dn their shéep
stealing expeditions.—The proper time for these forays is the latter end
of the rains, when the snow. in: the defiles is mueh reduced.—~The women
- have not here, as to-the westward, .a plurality of husbands. I saw ne
fire arms among the .inhabitants, nor swords er war hatchets; their
weapons are bows and arrows.—The.climate of Reital, is, at this season,
very pleasant, and the price of grain is not high, but it is.not abundant,
—The corn is cut.in the beginning of June.

No volcanos were seen or heard of in these mountains, whose come
position is granite of various kinds and .celours.—No shells or animal
remains were seen—The magnetic variation was small, and diffesing

little, if at all, from what it is.on the plains of the upper provinces; itis



Rivers, GuNGES -AND. JUMNA, | 427

from 40 to 1 and ‘Qoaccerding te different neecles, -and is easterly, by
-which I mean, that the variation must be added to-the magnetic azimuth,
The diurnal small changes in the baremeter were perceptible, the

aercury always falling a little hefore. noon, as in the plains,

‘Havixe received newthermemeters from Caleutéa, both long and short,
I found thatthey gave the same boiling point, but the -thermometer I

had last year, in Busahir, &c. shewed the boiling point 2 or 20% below

the new jones.—I always suspected the thermometer, but had not then

a ‘better. It boiled in the Panwe: pass in the Kunaur and Busahir
snowy mountains at 188 at my camp a little above the lower line of snow,
on the 24th. June last, so that it should have been .196, or.32 lower.than at
the sea side, Bears abound in the higher mountains, also the Goorul
or Boorul, an animal between the deer and goat, and the Pheir, a
larger animal of -the same kind; I have preserved the skin, horns and
bones of the head of one shot near Jumnotri. . Near the villages, where
snow lays a .great part of the year, there are abundance of the
Monaul Pheasants and Chakors, In the lower mountains, there are
black partridges, and tigers, leopards, and hears. I never saw .any
snakes in the cooler regions.

Ir was remarked.above, that the snow on fthe great bed was stuck
as it were with,rock and rubbish in such a manner, as that the stones
and large pieces of rock are supported in the snow, and sink as it sinkss
as they are at such a distance from the peaks, as to preclude the idea
that they could have rolled down to their present places, except their
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sharp points had been éovered, it appears most likely that the very
weighty falls of snow, which there must be here, in the winter, bring
down with them pieces of roek, in the same manner as a larger snow
ball would collect gravel, and carry it on with it in its course.—Masses
of snow, falling from the high peaks which bound the snow bed, if théy
chanced to collect more, and to take a rounded form, would have a pro-
digious impulse, and might roll to the centre of the snow valley, loaded
with the pieces of rock they had involved,

It is not very easy to account for the deep rents which intersect this
enow bed, without supposing it to be full of hollow places.—It struck us,
that the late earthquakes might have occasioned-some of the rents.—I
never saw them before on other snow beds, except at Jumnotri, where
they are occasioned by the steam of the extensive range of boiling
springs theres perhaps, there may be such springs here alsos they are
frequent in the Himdlaya, and one might suppose they were a provision
of mature to insure a supply of water to the heads of the .great rivers, in
the winter, when the sun can have little power of melting the smow

above those deep recesses.

I wILL now proceed to give some account of the course of the river
Jumna, within the mountains, and of its spring at Jumnotri, which I
also visited this year 3 the .above remarks, respecting the Ganges, having
already swelled this paper to too great a bulk, I will make those, regard-
ing the Jumna, in as few words as possible.—In the maps published

ten years ago, the Jumna is laid down as having a very long course
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From-the latitude of‘3éi~§'; from what authority, it is difficult to guess, -for
much as has been surmised and written respecting the head of the
Ganges, I cannot find any accounts of that of the Jumna.—It was not
known, until the year 1814, that the Jumna, properly so called, was &
comparatively small river above its junction. with the Tonse in the
Dun, and I believe the existence of the latter river, though fully treble

the size of the Jumna, was unknown to Europeam.

“TuE junction of the Tonse and Jumna takes place at the N. ‘W,
end of the Dun valley, in latitude 30 30, where the large river loses its
name in that of the small one, and the united stream is called the J umna.
The course of the Jumna from- Jummotri, which is in latitude 30 59,
being generalfy south 50 west, ‘It is fordable above the: conﬂuence,
but the Tonse is not.—Not having yet visited the sources of the Tonse, T
am not certain whether it rises within the. Himdlaya, as the B’hd girathi
does,. or at its S. W, or exterior base like the Jumna ; but the latter I be-
lieve to be the case.” I apprehend, that three considerable streams, which,
like the Jumna, originate from the south faces of the Himdlaya, in the
districts of Barasa, Leulowari, and ‘Deodara Kowarra, join to form the
Tonse; and it receives a considerable accession of water from the Paber
river, which I imagine to be equal in size to any of the three above-men-
tioned feeders. Respecting them, I have at present only native informa-
tion to guide me, but of the Paber I can speak with more confidence, for,
when in June 1816, I penetrated within the Himdlaya, by the course
of the Setlej, 1 found that the north bases of many of the snowy peaks,
seen from the plains.of Hindustan, were washed by that river.—Its

Kk
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course, in tbepl;ovinoe of Kunaur, in latitude 31° 3t', and longitude 78': 13
being from east 25 S. to 25 to the N. of weet. In this position
the Seilej is bounded both to the N. and S. by high and rugged
snowy mountains, from which many torrents descend, and: increase ik
bulk.—Leaving the left bank, and bed of the river, I ascended the: snowy
'mnge, of which it washes the north base, and crossed over it on the 31at
June 1816, at 40 minutes past 11.0’clock, in the forenoon,.during a heavy
fall of snow, being the first European who effected a passage over the
grand Himdlaya ridge in that direction..

~_ ON.surmounting. the crest. of . the: pas,, I. fonod-that’ the Indrensts

. river, which is a, principal branch of the Paber, originated. from the
snows, on which I descended, on ther S. W, er\ hither. side’:of- the ridges
and I followed its. channel, te thie:place wiieve it joins the Paber, which ri
ver must have its beginning, inlike manwer, on the same side of 'the. ridgey
as I was informed by the people of the coumtry-it:had, and I'iamnearly
certain it is.the cases and it is most probable, that all.the stweams whichi
form the: Tonse, do, in like. manner, descend: from: the: south - west i sidet
of the fronting snowy range, the narth .east base :of .which is. washed:.
by the Seil¢j, as above mentioned. '

. Howzver, I.intend to explore the sources of ‘the Tonse, as weil as of
the Setlej, and Jghnavi rivers.—But.to return to the Jumna,

Tuz route from its confluence with the Torise, in the Dulny is thusg—:
to Calsi four miles,—a large village immediately within the mountain of

-~
-
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JFawniar, of which district it i§ esteried the capital.—It is situated
between two' high and steep mountaiiis, 454 ofi the Omla, a small river
which' joins the Jumina.<~Cals¢ ' 4 phacé of sothe litile trade, as’ the
people of the neighbouring mountaing bring to it their prodiictions, and
enchiange thepr for cash 10 pay their rents; ahd 4 very small quantity of
the produce of the plains.—On thé mifitehi, the Jumnda i§ forded dbove
its confluence ‘with the Tonse. Carriage cattle may go to Calsi, but

further within the- niouhtaﬂw, every atlitle i carried on men’s backs.—
Latitde of Gum 30 31 24

Calst,: to Bairat Fort:
Total distance 24,511 paces.

- 6000-paces of exceedingly stéeiy ascit of the' motimtain; o left B4k of '
the Omla ;—2600 easier, to the village of Khuny on the ridge 3 remainder,
along the mountaing side, with' occahhonlﬂ aséents and descents, to the .
foot' of the peak:of Birat, which rigés cohlcaﬂly above the rldge s—1800
paces of the’ stedp’ aséeht up it t¢’ the' forf; which is'a’ small ‘double’
enclosure. It was'abindoned by’ the Gore*ha gartison, oni.the approach
of & 'foréé under Coloriél Cakpintin,

Tug height of Birat above' Seharanpu¥, (which is visible ‘from' it),
i9'6508 feets it comimandd a noble view of the snovy mountains, and
the ‘various intermediate ranges; as welt as ‘of the Din’ valley, and the

plains on both sides of the Jumna.

InvArDs'from the plains, requiring a‘change of climate, may find it at
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Birat.—In the winter, the fort is .almest buried ‘in ‘snow, which re-.
mains in shady places, and:on the _nqrthem side -of the peak, till the
beginning of ‘April; but snow seldom falls ‘later than the'last week of
March, at which season, while I was in the fort, there was a shower
which covered the ground.to the.depth of2 inches:—the peak is a bare
slaty rock, with some quartz intermixed,

29th March 1817. ——-Btrat to Murlang
Total dlstance 4 6 —3. 5 narrow path along the mmountain’s side, thena
steep descent of 3. l to Murlang, a small village ina glen, on the Silgad
rivulet, which falls into the Jumna three miles to.the east.—No grain here.
Lat. observed 30 36 53, _
Thermometer at noon 78. It was yesterday, at noon, -at Birat 50,

30th March.—Murlang to Cot’ha.
Total distance 9. 5.—Proceed 2% miles down the bed of the Silgad to

the Jumna,—then leave it, and cross a ridge, and go up the bed of the
Jumna, to the confluence of the Cunti river, which joins it from the
Keinah peak to the west.—That river is about 60 feet wide, and 1£ and 2
feetdeep. TheJumnais90 feet wide, 3 toJ5 feetdeep, r;lpid, and not fordable.
© —The rest of the path is a long ascent of the mountain, above the right
bank of the Jumna, to Cot’ha, a village of 10 houses, about 3000 feet above

the level of (he river.—A fatiguing march,—heavy rain,—no grain here.

3lst Izlarch.—Cbt’ha to Lakha Mai dal,
m m f
Total distance 8. 7.—For 6. 7, the path lies gencrally along the side
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m o f
of the mountain, with occasional strong ascents and ‘descents; 1. 3.

of very stoep descent into a dell, the rest liglter descent, flat and asoent
from a rivulet to Lak’ha Masidal, on the right bank of the Jumna, dnd
about 300 feet above it.

. Lakha - Mavtdal \is a place 6f some celebrity, in- Hindei story, as hav-

ing been-ene of the -temporary residences of the Pardus; and tradition
says, that formerly there were. a .great aumber of stafues and temples
here, but: I imagine the greater part to have-been biuwied by the slip of
the side:of .the mounntain; at the -foot of which it is situated. —Several
pieces of cdrnices, eritablatures, and other ormamental fragmeats of
buildings, are seen projeeting above the soil, which buries the remainders
they are of black stone, and thie oarving of the:draaments is very well

executed. 'There are also two statues of Buiyu and Aryun, of the size

of life, which are half buried in- tife soily and-a prédigious number of
small -idlols are deposited in a little témple, which is the only one now
remaining, and which does not appear to be of any remote antiquity,—
Theignorant Brahman could give ne aocoust of the builder ; he declared,
as they all de, .when consulted om such subjects, that it is not of human
workmaoship, but was built 'by Buis, dountless ages ago.

Ir doea net appear thet pilgrims now tesort here; the place is nearly
desolate~ itis surrounded.by high rocky peaks, and my have been chosen
as a:fit seat for. gloonvy anid:recluse superstition,

WirHIN the temple, there is a large slab of blue stone, inscribed with
L1

o =c - Taa 3 X S
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-Hindu characterss I cleaned it, and took off a reversed impression, as. well
as circumstances would allow, and sent it to Colonel MackenNzig. - - .
* Latitude of Lak’ha Mandal 30 43 24,

Lak’ha Masidal, to Bancauli,
. Distance 3. 5f~.'-—..—Gradual descent M. miles to the Ricnar river, which
is the boundary between Sirmor, and the Rewaen. distsiot of Gurhwal.—
~ It has a course of about 10:miles from the N: W. and joins the Jumna-
here,—From the river, a very strong ascent of 1} mile up the. mountain,.
to a crest called Génda Ghdt'; three obliquing to Bancaulf, a village
of 20 houses, with.a temple ;—it is on the. mountain’s side, and about 3000
feet above the Jumna.—No grain to.be had here, as at other places g—I
planted potatpas Bamy Weatber j—no latitude., - -~ -
3d Aprd, 1817.—Bancault, to Paunti.
~ “Fotak dlstance 1. I by the wheel; in paces. 28,108.—To the bed of:
the Jumna 3. 3 mostly oblique descent, though- steep:in. sonie places above:
the right bank of the river. Hereare very high and steep pre¢ipices, from’
which large blocks of-granite. have fallen into the bed of the rivery which.
forces its way through and over. those. obstructions with much violence
and noise. Afier passing over the rocks by the river side for half a mile,
we leave it, and climb the.right bank; by an exceedingly steep ascent, to
the Tocns Ghdti, which oyerhangs the stream, and is about 1000 feet:
above it.—Hence, descend a.mile to the Camaulda river ; croesit on trunks.
of trees laid acrogs, a little above it’s junction, with the Jumna.
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Tae .Gamaulda.is,thé'hrgm‘t' river which the Jumna receives above
the confluence of the Tonse; its course is from N, 16 .west, down. .the
Rdma Serdd district, which is.a:small valley, and is reparted to:be in.seme
places a mile, wide, -but it is new -overrun-with jungles, full of wild
beasts.—The Camauldae, now swollen.by the rain, is abqut. 70 fét_wideg,
and 2% feet deep, and very rapid, .JFmmediately-on crossing it, the coun~
try up the Jumna assumes a more pleasing éppeai'ance; the mountains
which bound it, though very lofty,.do not rise $o.-abruptly; and several
gmall villages:are seen.on their lower slopes. . ‘On the right bank of the-
river, there is a slip of leve] ground J.to 500 yards -wide,—~The summits
of the mountains, are covered by cedars .and‘ oiher.'.bineg, and the snow
yet lies on them, Proceed, by the river .side to Pduntl; a village of 20
houses, pleasantly situated about 400 feet abbve the Jumma.—The march

“was long and fatiguing, as it rained the ‘whole way; the loaded people
did not arrive till after dark.—At this, village, I got supplies of grain.—
The country 1 have passed through fnom\Caléi is neasly deserted, on ac-
ocount of famme, caysed by the crops.of last year having been destroyed
by the hail, in October.—Aware of this circumstance, I have  brought
grain with-me from Calsv. and subsisted my followers;with it. .

Latitude of. Pauni{ 30 48, 08., :

: 51h.Apnl, 1817.—Paunti, to. Gfrav

‘Total dxstanc&? l L,—32% wmiles parallel to the Jumna, and descend to
its bed, where the stream .from the Banawl glen. joins it.—Leave the
Jumna, and proceed:three miles N. W up the Banaul river.—Then as-
cend the south face of the mountain: to Gira; a village of 10 large



136 A SURVEY OF THE

houses pleasantly situated, and sheitered. from the northern blasts. This
district of Banaul is about seven miles in length; the N. W, end is closed
by a high rocky mountain, where the stream arises, which waters the
bottom of the glen—Several villages are seen placed in advantageous
situations on tha sides of the mountains, the soil of which is fertiles

wood, water, and grain are abundant.

As I learnt that much snow yet remained on my route forward, ¥
halted here some days,-to give it time to melt, and to refresh my people,
who were harrassed by the journey from Cofyi, for it had rained every
day, and théy had béen spnrixigly and ill fed, and also to take the ratcs
of my chronometers.—I took two immersions of Jupiter’s satellites, as

follows:

: 9th Apnl —2d Sat. Observed immersion ‘st mean time 14 41 558
-The same was observed, at the Mad-
ras observatory, at.eecievesas.i. 14 49 35 8

Differences of the meridiaws ....... 07 40 3
LongitUde Of Madr“.: eev s cs e 5 9[ 14

Ditto OfG‘*C '.—.Q (X R X1 00.0"00.. 5 13 33 7
‘ S " The observations, at both, places, are: AN
noted as elear and good, SRy
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10Us, Apsil st Sak. Observed immarsion, byt o4 £00d).o; Lo o
© ol . .., obseryation,, meap; fime., 0 i0y, 14, 0927
PN Samegt M«l’m mvmywﬂ-!ﬂm 4 J%.. 3% 4‘

ST cou bl A1 T o) BUUH RN et
_.':{ Gl Ch Lo O il Q7 58 4
' 5 21 4

et . \ A\ .y, ! ‘. \

;'.r, Lﬂm‘dﬂ hy,ls’;S%t“.‘ qvq'_._u vy 5 13 ' 15 "6
vt Lrncd s e JDithkea xqw!zd:adl&tﬂd)l-mm-.'n& S 33 !

.
P28 T RTONPICIRLIRI I AT | KVTR IS B ST oo Sl CAVE T :T, T
it oo Mﬁ’m{?’ i '}?memﬂ?-m-mmr RO LA 5, 1'? 246,
e RN R A T AR CUREIE I TFIN IR AT NIy AP RN
for L,a\t;tude oszra o .......(.)...30 §%0}8) -

von Ve, 8 ,.j"‘:"‘i

. l?ﬂ& Afnl, 1817 r—G{ra, to Wnno‘ S
- Total dlstance 8 mxles —Down the N, sxde of, the gkn, and rpass‘ :
through the villages of Bied' and Devalz, , ta IDakzat a large ylllage,
_ 6.—Proceed parallel to the Jumna, but above ity 1. 6 and descend to
. the; Baddl river, which comes from a glen snmllar to tha.; of Baqa’l but
is longer, and contaius more and larger vnllages. .

PR . . ee - . “ - N
Xl l: L I ’JL IR

Tae river. joins the Jumna here- it oomes from the Ccddra Canta,.
a large mountain covered with snow, and its course is from N, 15 west}
breadth about 40 feet, depth 1jand 3 feet. Proceed 1} miles further
to Thanno, ‘a small village, 400 feet above the nght bank of the

Jumna. _
Mm
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Tue road to-day,’ chi'eﬂj ‘o a"gratual déscents path, good and plea<
sant.—The Jimnotri -snowy ' pedks,’ been up -the river, have a noble
appearance’; the eastern peak’bears 5617 N.-E i—its altitude 8 16,

- Thanno appears to be 4083 feet above the level of Seharanpur,
' " ‘Latitude observed 30 49 13.

. ¢ -
A - 1 -

T l3th Aprd, 1817.—Thdnno, to Catrnaur.

Tolﬁal diétanice . 2 —S-eep descént to the Famnay-and cross it on a.
Sangha, ‘which consists of- thtee -small spars-ant some twigs bound to-
gether, and laid atross in the manner of a hurdle.—The Sangha is in two
portions, Binglaid fromn - rock to rocks” vne is nine ‘paces in length, and
the other seven, ‘the breadth of the river being about 40 feets but it is deep,,
being confined between the rocks, through which it falls like a cataract.
The water nearly touches the bridge, which is a bad one.—Some of my
goats fell through it, and neic 8r0wne& —Above this i)iéce, the bed of the
Jumna is much mclmed; the stream bmmds from rock to rock and for

the most part, s g series of small cataracts.

" A mile beyond the Sangha cross the Silba, a small river from the
glen of that name, and proceed to Catmmr, a small village 500 feet
above the left bank of the J: umaa; up the S7lba glen is a convenient

pass over the ridge, wluch separates the Ganges and Jumna.

Tm: path to-day chiefly ascent and descent, and very rough and’
steep in most places; and lience, forward, the features of the mountaing

bear a harsher appearance, there being generally mural-preocipices’ nsmg‘
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from thie'bed of »the Jumna to.the- height. of 1500 t6°2000 feet, eitler
* 6 éne sfde of 't ottier.~'T'hé suiiiits of the fiduntains &Nl reudd, are
deep in snow.—A' étream‘?fi‘oih ® peak called- Dailia: Cursu, Joms the
Jumna hére, frbin'the'S: ’E T L LV I D
‘Lamudeo’oserved' SOSEBE - L o e
Sl gl S e L s L L i b
As no grain was to be had here, I'was dbliged'to tharch, in ‘the after-
noon, to a very large village called Pdli, situated wp a wild glen; this
was a good deal oit- of my rotite:o-The ‘istabitants of: Pdli, and the
neighbouring villages, have been nofed foia rebellious spirit against both
the Gicr’h'tbcf‘l': and Gorcha éov"emixient's' <~They'had'cut off several parties-
of the Rdja’s troops, ahd' surpnzed and destroyed’ a complete :company'
- of Gorc’has, ‘several years ago, for which they were: punished by a force
gent agamst them under the brave chief B’hacti T’hdpa.. On my arrival,
they refused to sell me any supplies, and I expected to have had trouble,—
However, towards evening, we came to a better understanding, and I got
abundance of grain.—The village consists of about' fifty large houses;
the inhabitants are stout and hard featured, and the women generally
have light complexions, and agreeable countenances.—In the morning, I -
went down the glen 11 miles, and then along the right bank of the Jumna,
but high above it, by a difficult’and very unpleasant  pathway over--
hanging it in one place, T was obliged to o’ with great caution, and
bare footed, for a false stepwould be fatal.—The precipices, on the oppo-
site sidé of the river, ‘are quite perpendicalar, and on this, exceedingly
steep. ' After passmg the ‘Wotst part, descend to Oj*ha Ghur, a hamlet of
three’ huts only, in & dismal sntﬁatxon, at the feet of steep and loftv cliffs,—
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the rocks hurled from which; by the earthguake of 1803, buried.a smali
fort and village, which once stood here 1--dreadful mementag are seen in,
these mountains, of the effects of that. catastrephe. Under 0j°Aa Ghur,
a stream falls into the Jumna, and several “cataracts, are seen falling
among the surrounding precipices.-—There, nré some hot springs at the
bed of the Jumna, which is 400 feet below the hamlet.

Lautude observed 30 54 47

15th A!»rd 1817, —-st’]w Ghur, o Rdnd,
Total distance 4. §,~In paces 91,8135, :
2655 paces along the ‘mountain’s side, and descent to the Jumna -
Cross it on.a Sangha of 2 small sparss its length 20 Feet, breadth about
‘2-} feet.—The river rushes with great violence undpr the Saugha,
nearly touches it.—The general breadth of the stmam is gregter, byt 1t
is here mnﬁned between two rocks, :

. 1200 paces, hy, the. margin of the river; -the Test, or the most part,
ascent, and in seme places very sieep-and ragged. ‘

. Rdnd is.a, emall. village. of 13 howses, about 800 feet: above - the
left bank of the river, on the slope of the mouptaing—the general.
lower line of snow .on it, does not appear. tp 'be,; mare, than 1000 feet.
 above the village. ‘The oppasite bank.of ;the river is composed of yellow -
granite precipices, rising murally from the stream to the, height of about
2500 feet, or more,~The courses of the roc,h L are, d,nsposed almost
horizontally, as high as. 1000 feet abovethe. river; but, towards. the



Rivers, GaneEes AND JuMNa. J41

sumnsits, they appear to incline in an angle of ahaut 33,'.11&8_ apex being
1o the gouth west.~—Heavy storms of hai] and thundef. °

16th Aprﬂ, 1817.—Rd'nd, to Banndsa.
Distance 7839 paces.

AscenTs and descents to the small vnllaae of Bari > 2356 paces ,——684
paces further descent to the Burhd’ Gangd. river, -which .has a course of
about 8 miles from the snows to theright; it is in 2 streams, each 8 paces
wide, and I8 inches deep, and joins the Jumug ;—1480 paces of exceede
ingly steep ascent 5 the remainder, ascents and desceats, and difficult road.—
Lrose the Jumaa on a Sangha, and also’ the Bapniisg wiver,” which is
about two thirds of ils size, and jo'ns it herd.—Ascent to Banuds,
& saall vilage, at the foot of a rocky mouidain, a full froni. which, last
year, destreyed half the -.vi'ﬂage. Angle of altitude of the miountain
40 65—Among the cliff:, and on the sumsmit, I observed, with.a telescope,
amny of a species’ of animal, pecuyliar to these elevated regionss it is
called Pheir, and as a meuntaineer in my serviee succeeded after many
toilsome chaces in shooling one of them, I can glve a description of its
dimensions, o
Length, from the tip of the nose to end of the tailg the length {: ‘:‘“
- of the face being 11 inches, and of the tail 3 inches only..... '
Height, from Shoulder 10 108 .. vuvveverserrenioneorsereness 8 9
Girlh, e CHEBt sassensneensnernsrennivnvionsessosseess 3 M
Do. at the 10in8, conevsveseseccssevedsoscssrsoniontsoscsare > 4

Length of the hair at the shoulders, 8 inches, but on the other m

of the body,’it is short,
Nn
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I preserved the skin and the bones of the head and horns, and pre-
sented them to the MosT NoBLE THE GoVERNOR GENERAL, Who, I believe,

sent them to Sir JosepH BaNks.

Tue face of the animal, which was a male, resembles that of the
Nil Gido.—The horns are large, the lower part of them stands nearly
erect from the forehead, but the upper half bends backward. The hoofs,
cloven.—The colour, that of a camel or lion, and the long bhair about
the shoulders and neck, somewhat resembles a lion’s mane.—The flesh
appeared coarse, and an unpleasant musky smell exhaled from it. The
Hindustdnis would not touch it, but the Gorc’ha sipdhfs, and moun-
* taineer Coolies, eat it with avidity. It is remarkable, that those people
will not eat mutton. The Pheir is a gregarious animal, ‘and. appears
" to subsist on the short herbage at the edge of the snow.—The chace
“of it, in its haunts on the cliffs and precipices, is most difficult and dane

gerous; but, in the depth of winter, when. the snow drives them down
to the villages, the people hunt and kill them more easily.

In this neighbourhood, springs of hot water are very numerous; they
are seen bubbling up among the rocks in various places near the rivers.—
‘The heat.of the water is too great to bear the hand in it for many mo-
ments; but, having broken my long scaled thermometer, I could hot ascer-
tain its precise temperature.—~The water has. little. if any taste.— About
half a mile above its. junction with the Jumna, the Banndsa river falls
from a precipice of yellow and rose coloured granite, of 80 or 90 feet
high, in a noble cascade,—The breadth of the stream is about 15 feet, |
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and it falls into-a deep basin, which it has worn in the rock, with much

noise,

Tue stream is caused by the melting of the snows on the-.hei'ghts-

above,

From the village, two of the Jumnotri peaks appear towering above
the clouds, with sublime effect. Angle of altitude, (taken by reflection
im mercury)y of the east peak 15 34 45, of the west 17 10 10v

‘ | 16th April, 1817.—Banndsa. |
Observed immersion of the 2d Satellite, M. T. 1'7 I?i 05
The same look place at Madras observatory, at . 17 23 31 1

Difference 07 26 1
Longitude of Madras... .... ....5 21 14

Do. of Banndsg v ceoeeeveess.d 13 47 9

Tus beginning of twilight made the observation not: so- good as. it
v&ould have otherwise been, -
Latitude observed 30 55 50,

- Tws is not a good latitude. The weather was cloudy and stormy, with
showers of sleet.
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17th April, 1817 —Baunndza, to Curfdls.
Thermometer at sunrise 33,

Descend to the Jumna, and cross it on a plank 12} feet long, and
again on a plank of 10 feet ;—depth of the water 8% feet;—beds of frozen
snow extend to the margin of the stream. A most laborious and steep
ascent of 675 paces, whence gradually descend, and cross the Jumna
on a small Sangha, where il reeeivesthe Inrs rivulet from the snow,
avhence it originates, about 14 mile to the end. I1isless than the Jumaa,
which is now reduced to the rank of p rivulet. Strong ascowt-to the
village of Cursdls.

Total distanee 4978 -pages.

Srorvy weather and very gald, driving showers of glest and raing
path, bad and elippery. |

Pue village of Curédlf eontaing ahant 25 sabstantial houses, and is
situated at the immediate feet of the Jumnotri snowy -peﬁks; but théy
are not visible, as the near.and sleep part of the base obstructs the view.—
The situation of Cursdli is wery peculiar, and one wo.dd hardly suppose
that people should ehease 16 live in such a remote and edld place. It is
the latter end of April, and yet, daily elight showers of snew fall, and the
remains of drifts yet lie in shaded places in the village.—By the sides of
the Imri and Jumna, there are several spotsof flat ground, on-which the
inhabitants cultivate grain enough for their subsistence.—To the west,
north, and east, {hislitde seeluded place i3 boumded by thé lofty cliffs
«of the Himdlaya ; and to the south, it is sheltered by a moumtain, the north

N
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face of which ivmot-a.stedp, ands i is-clothed with trees:—All those are at
presenfadeefin snow, whick reaches dowri to the level of the two streams ;—
yet I found the;plapg by poaneans am uncomfortable abode, for the heighig
near it, shelter & fronk the. viplence: of the winds,—The sun. .is pleasantly
warm in the milldle of the :dey, and the. progress of - vegetation is rapid,
in proportion te the lengih.of the winten—The recky aond snowy defile
ealled Junmotn;'vhm the. Juume originates, is .seen in. the direction
of N. 42 east,—-Distast & wiles. | |
Latilade of Cursdli. 3057 19. —

. BTUE Apl, ebserved immersion. of Jppu.er’s Isk saielhte, .
HEAIWAMB o oa (¢ e3n amaet g vion e sy sSon 0N g 1:6 - 03 456

Tt appears,, no-observabion Was. ebtained at Madras, on. this: day.

4 v

.t .
DR SR RS |

. ’

During three days, T aitesipted to- get some sets of lupar distances, and:
also transits. of-the-ceeon-ever Ae;meridiay, but was constantly prevented,
by clouds, from déeing amy thing satisfsctorily. -

. listi dprib, 817 ~—Curddlf, to Jumnolrt,
} Flat, alesg 'the willage ﬂeids; ere climb a steep
“rocky corner, .above. the . river’s bed. Jumnolrs
nearly # '80-+Chécf - wiountnio, over which: there
* is a pass Vo Buc’lis en the Guanges, peacticable in
the raims, "@t present it is blogked up by deep
.+ 'snow), 1128 30. T T SR LEE 0o 3 40
2 Steepdesoenttlmmghsnw 1 to 5 feel deep, then flat O ¢ M8
' 0 (

m f yardd
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yards
3  Fields—Slight acclivity, snow patches; s—abundanteof: ;

— ' ‘pheasants here, chiefly of the kind called Mondl O 0 64
4 Rough and rocky :==descend‘to the Jumna, whichin .+ .. ./
© + several places flows under-beds of snow ‘250,30 ' - .
¢ - feet thick.—An overhanging precipice to tighti—A
“ "' ‘torrent, called the Bandiali, L the size of the. -
b - Jumna, joins it from-a cleft in-the reck,’and is the -
last tribute it receives,—The path to this station, en= °
.. tirely through snow s=—cross the river twice, once-on
the stones, and once on.a snow arch.. .i......:.0 -0 .6 143
‘5" At Bhatr Gha'tt—The ‘crest of-one of - the steepest
- ascents, (for its length), T ever saws it is entirely up
the snow, in which we cut steps  with P’haoras
' (spades) to' facilitate bitr passage.—There is here a
¢ ‘place dedicated-to Bhuiro Ldl, who is esteemed: to
be the Janitor of Fumstotri, and Gangotsi,—It is
~ nothing more than a low building (if it may be so
, called) of 8 feet m‘guf-}:oméining ‘some small iran
tridenté.—I hung- anew Eaghsh silver .coin by a ' .
copper Ting on one of théM.iireeivesitverereees 0 1 25
6 Exceedingly 'stéep- descent to’ the. Jumna, by stein
cut in‘the 'siow.—A .cascade of the stream ouls
through the snow, and falls. frond a rock of the
" height of‘about 50 feet,vivissssssumiseeaes O O 130
‘7°  Suff ascent up the smow bed, which conceals the . .

river. Except here, where the stream is visible for



RIVERS,. Gwo-ss_ -AND .Ipmu. . 147

) f yards

a few yards 1hrquh 2 hole m the ,SnOW, the
snow bed -is abopt 100 yards wrde, and bounded

by high precipices, from whlch masses of rock of
., . 40 feet in length ha,ve recently fallen resgsaeaeens 0 3 214
§ ,Biver as hefore, under the snow 3 here it. appears | .

o~ -through a deep hole, fallmg in a cascade from the

-3 P ]

fock below the snow. —B.ocks. on both sxdes, those

3
* J

- 1o the nvhtcasedwuh lce.................,... 0 1 159

o

9 .Jumnot’zo—The place so Called RERX] oopopoooooooon 0 ' 0 ‘64

L "'l;o'talmil’es...."._"(g.. 7 100

A O B S T LA Y

e ')‘1 L ]{, 1,‘—,‘-_.“‘!.-‘r . , . o
Ar Jumnofri, . the snow whrch ,covers and. conceals the stream is

@bout- 60 yards wyde, and is bounded to the nght and left by mural
precipices of granite : 1t is 40 feet 5—’- mches thrck, and ‘has fallen from
.the -precipices above.—In front, at the dnstance of about 500 yards,
part of the base of the great Jumnotn mountam nses abruptl ). cased
<in snow and ice, and shuttmg up and totqlly termlnatmg the head of
this -defile, in whrch the Jumna orrgmates —I was. able to measure
the thickness of the bed of snow over the stream very exactly, by means
-of a plumb line let down lhl.'ough one of the holes in 1t, which are.
caused by the steam of a great number of bollmo' sprmgs whrch are at '
the border of the Jumna.—The snow is very sohd and hard frozen 3 but
.we found means to descend through lt to the Jumna, by an exceedmgly

. .8leep. and narrow dark’ hole made by the sl:eam, and wrtnessed a very ‘



o

i1 £k Sukvar or tam
L] -

exlraordmary seene, for which T w“a’é iﬂdebtbd 16 the éarfiness of the
season, and unusual quantlty of snow ‘which has fallen Whis year,—
When I got ﬁ')otmg at the stream, (hete only a large pack’ wide),
lt was' some’ Ttire " before f dowid discérn ghy thmg', én ‘aceount
of the darkness of “the place ‘maﬂe thote sd by ik thitk steant}
but having some wa’nte Iio‘h}.s with e, I ﬁréd thein, #nd 'by thelr glare

was able to see and admu‘e the curious. abm&s of snow ‘over heaﬂ these

the snow, as it melts, falls in showers, like heavy rain,. to the streamx Wthh'
' %pbears to owe ifsi¢ origin in & great measure to these- supplies. Having -
" “only a short sealed thermometer with- me, I could not ascertain- the: pre=-
cise heat of the spnng, but it was tocrhot to bear the ﬁnger in. for more
fhan two seconds, “and must be n near the boiling’ pomt = Rice Boiled in
lt, but tmperfectly -—'l'he rang,e of spnngs is \very eLtdndive; Tbiat I codld
not visit them all,. as the rést are ja dark Tedelses ‘and Srow eaveriis.
Thie Water of them nses up wuh great ebulhﬁ‘bn “hirough: Grevices of the-
'gramte vocky and deposits a. ferugmous aechmént, of 'whith 7 'coflestetl:
some §—it is tasteless, and T did not pefcewe any pecu“o,t sindlt. - "HIdE
spnngs are frequent in the H’zmalayam, pexhaps they may'be’s provisin df
‘nature, to énsure a supply of water to the hedds of the rivets dn ‘tHe
winter’ season, when the sun can hase htﬂe oF no pOWer of ‘inelhng e

‘snows in those deep- defiles..

Fro near thxs prace, the line of the course-of the Junmnia-is perdeptﬂﬂb
‘downward to near Lak’ha Maidal, and is 55°10°S: west, It'will be
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seen by the notes, that from the place called Bhairo Gha'7,. the bed of
the river is overlaid with smow to the depth of from 15 to 40 feet; except
al'one or two planes; where it shews itself through deep holes in ‘the snow,

- TaE snow bed is bounded to the right and left by' mural précipices 'of
light coloured granite ;—on some ledges there is a sprinkling of soil, where
the B’hajpatrn bushes grow. The end of this dell ar defile is_closed,as
hg,f};:rq observed, by part of the base ~of the grea‘t snowj;. mouuntain of
Jumnotri, aud which js visible-fra the plaing. The altitudd of the, part
Qti;!xe; mountain, visibk,,‘is~2§ ’48,'th higher parts are. eoncealed by the
lowerand neaver. The face of .he mountainy whichi is visible to the height
ef about 4000 feet;viS-cn-tifely'cased in spow and ice, and very siéepi=-The
foot of. the ,bg‘S'e is distant; fram the hat springs about 500 yards; dnd ime
mediatély where the ascent becomes abrupt, a small rill is seen: falling
from a rock, which projects from the snow it is about 3 feet wide, and
shallow, being only a shower of épray produced by-the snbw;no_w; thawe

ing in the sun’s rays at noon. . Above that, no water.wlnate)'-er;is‘eeeng' if

. there were any, it would be visible, as the whole steep base of _the, mouny

1ain is exposed to view, directly in front; cohsequehlly, the above rill is the

ost remote source of the Jumna.—At the present season, it ;wag not
possible to go to it, as the snow bed was further .on impassable,. being
L'ntersected by rean and chasms, caused by t the falhnm ip-of the,snow,

it melts by the steam of the bo:lmg sprmgs below 1L

T8 O SIL '(_l‘..-'.

B Hexe then is the head of the Jumnaq, on the §. wesk side of the grand

Hima laya ridge, differing from the Ganges, inasmuch as that river has
Pp
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the upper part of its course within the Himdlaya, ﬂdwing from the south
- of east to the north of west; and it is only from Suc’hi, where it pierces

through the Himdlaya, that it assumes a course of aboeut south 20 west.

Tug fall of the Jumna, from Jumnotri. to the Diin, is very consider-
able.—I regret I had not a good baromeler, to ascertain the height of -
Jumnotri; I had with' me an empty country made barometer tube, with
which I endeavoured to gain an approximate idea on the subject.—Hav-
ing warmed and well dried the tube, I filled it gradually with meroury,
-driving out such air bubbles as were: vmble, and inverted it in a deep
ocup of quicksilver, taking cate not to remove my finger from the ori-
fice, till the lower end of the tube was fairly below the surface of the .

quicksilver ;—the tube wag kapt in an erect position by means of a
plumb line, -

fnch
- THE length of the column was 20 10, which, corrected for teme
perature, gives 10,483 feet for the: height of Jumnotri above the sea,
talung 3004 inches, for the level of the sea,

.- 'Tre above is only a rude experiment, but I had not.the means of
making a better; the length of the column may be depended on to the
20th part of an inch, ¥ think, but the probable impurity of the mercury
may cause an error of ‘2 or perbaps 309 feet. '

. Near tiooh, ¥ topk a shoft set of cnrcum-mendional altltudes of the sun
‘for e Tatitide; as followss - '
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"

e 7 19 30 58 5 9
, Horaryangle....A-—M 5 19 0O 0 55 2
£ 3 i gt 1 58 0 0 52 3
e 031 0 047 5

CenT S ) { 2 51 0 0 55 2
e 6 28 0 0 43 6

-'Mean lativude iof the hot.springs; of Jumnotri .... ve.... 30 58 52 1

- o '
Yo P B

Tm 1emudenf tbe amdl fall or nll, whlph WAY mose, nwpmly be
called the head of the Jumna, will be ,30 h9 05 '

.o
ks

HAVNG finished my obamﬁuu!'hy two 6’clock, I set out to return;

---------

g ud o ad.

both sides, aﬁd Tmany- Foclks aﬂﬂ ﬁ'un{ps of spow were faﬂmg down 3 this

b I I I R A IR
obliged us torran. with. all- speed- dowty the’snow bed to get out of the
N, et Labogre vt T 1y oY '\13)‘- .

way of these mxssﬂes +—several of the ,peoplmhad narrow escapes from -

.......................

the falling fragments, but no one was struck,

THE inhabitants of Cursdli say, that it is 17 years since they had so -
severe a winter as the last.—At Jumnotrs, the inclination of the granite
rock is from 43 to 45—from the horizon.—The apex being to the S. W.

or towards the plains.

As the season was not sufficientlv advanced to allow of my passing

to the Ganges by the Chfd or Cilsaum mountains, both of which are
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‘at present impassable from the depth of snow en them, I returned to
Catnaur, and going up the Shzalba glen, crossed the n((;lge, which divides
the two rivers at the Jackeni Ghdt, and descended by Bauna, to
'_‘Bardhat', from whence I proceeded up.the Ganges to Reital, and contie

nued my route beyond Gangotri, as before mentioned,

I shortly hope to be able to present to the Society,” the: result of my
-trigonometrical - operations to determine the heights and positions of

all the peaks of the Himdlaya, visible from Seharanpur, and also an
account of. the sources of the Tonse and Jahnavi rivers, and of the
upper part of the course of the Setlej. : L S

ADDENDA. A
Height oﬂlle Sanghe at Lokari Naig, above the Sa v mye 7&89
BC'O' S'lck‘ *vevree g, X 9000: .7608
Suchi village ..,. eesean .{.8809 °

Rld‘e of the mountain on wlnch Such ltlndt ., 12,000
! J“m”m"‘ *evecsaces sese sese 0:1.10,8‘9 o E

e . 3 “a
“ . . 3 N .






