"MEMOIR
RELATIVE TO A SURVEY OF KEMAON,

Wik some Account Qf the Prx'nciples, upon which -it has been i'anduc{ed,
By CaPTaIN WEBRB,

‘Coxtmouicates '3y te Mdir Nosux 'ruz Prtsfpary.

THE progrefsmade in the furvey of Keitaoninduces me to fubmit a#
.abftrac of the refults before His Excellency the Commander-in Chicf,
-prefaced by a fhoit memoir, not merely to exhibit, what has been done,
but with a view to obtain inltrucions, as to the dcgree of minutencfs.

with which it may be deemed expedient, that the furvey in queftion
‘fhould be made up.

Tu e number of places, whole latitudes, longituacs, and éleva’tion‘s,
:are included in the annexed cataloguc, is conﬁdcrabl y greater, than that
"¢ of places on, and near the Ganges river, by Mr. R. Burrow,”
‘which latter -forms the bafis, on whichthe whole map of this fide of

-dndia has been made to reft.

Ir1t 15 0t requircd,*thit the 'map of Kemaon fhould be more dctail.
ved, than thofe of other diftriéts under this Prefidency, it may be fuffi-
.cient to fill up the work by routes and information : the prefent it of
-elevations may alone, be fufficient 10 convey a gencral idea of 1h~. phy-
¥ical afpec of the country.
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But as great attention has been attralted to furveys of this naturé,
fince M. HumsoLbpr’s account of New Spain h:s been publithed, and
from other confiderations, it is probable, that the work will be thought
incomplete, if not accompanied by vertical feCions. Hrtherto the
want of barometers, none having yet reached me in ferviceable condi-
tion, has prevented my attempting a continued fe&ion, which could
{carcely be effefted by geometrical methods only, as no continued lines

'of stations could be fele€ed, the diftances of which can be determined
with fufficient accur-cy for this purpofe.

IT might alfo be defirable, that fome approach to a phyfical map
fhould be had, with a view to facilitate geological and mineralogical re-
fearches, which may by poffibility, lead to important canfequences.
It cannot be doubted, that the mountain diftricts contain the precious
-metals, from the well known fa@, that the lands of almoft every moun-
tain fiream are affiduoufly wafhed for gold at the points, where their
rapidity diminifhes The tribe of people, who follow this avocation, .
dre denominated Boksa, and their employment is by general report at-
- tended with ample profit. The gold dutt fupplied by the rivers of

Africa, has long made an opinion current in Europe, that fome lofiy
central land exifts, which may rival South America in its mines of the

' precious metals—and the fame fpeculation feems na lefs applicable ta
the mountains of central Afia.

I uave it alfo in view to point out a fervice of great prafiical wility,
which may be derived to geography from a knowledge of the true
pofition and clevation, of feveral fnowy peaksin' the Himdldya chain,

of which my furvey already includes upwards of thirfy, and moft of
them are vifible from tbe plains.

- Wirn fcarcely an exception, furveys in Bengal have been made by
the compafs ard perambulator only,and thofe who have had much
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.experienee in mcafure'ncnls of this defcription, are well aware, that
five miles in an hundrcd 1s not an 1mpoﬂible error. ‘

Tue known‘poﬁ.tions of ‘fx;ow;' peaks aﬂ'drd a ready mode for detere.
mining the true geographical place of any ftation, from. whence they.
are vifible, and may therefare be applied to,the correQion.of maps.
compiled from raute-furveys of the defcription juft named. It may.
be well to detail the feveral cafes, in which they.may be fo applied, and .
1 have appended to this memoir cxamplcsof mo#f of them, from. which .
~ atolerably corre& idea may. be formed; of.the. degree of .accuracy,

which may be expe&ed to attend the refultss.
| ‘CASE Isn, |

Turzs nowy peaks, the geographical pofitions of. which are known,..
being vifible from any place or ftationx-and the harizontal angles they.
fubtend at that ftation being-obferved—the diftance of the ftation from.,
cach peak, together with its latitude and langitude, become known alfo..

CASE 2p..

The latitnde of;a ftation being ¢ obferved, and alfo the true azimuth-
of a fingle known peak—the diftance between the peak and the: ﬁauon,
and the longxtudc of the latter, become known alfo.
K CASE 3p..

T'ns angle of clevation of any peak‘; the heighth and pofition of which -
arc known, being pbfcrmd-,_ and the heighth of. the ftation being alfo .
‘known—thefe data.are competent to give the diftance between the |
peak and-the ffation ;. and-if the azimuth of.the peak be obferved, the
latitude and longitude: of the plage of obfervation become known alfo, .
‘This cafe comprifes the method.adverted to.by M: HumeoroT-in his.
“ Géo;-,vraphical Effay,” under the denomination -of Vertical Bafes,™
and which he appears; to- have adopted very extenfively. . The fur-
vey of a mountain province may thus. be-accomplithed by aid of bas
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rometncal obfcrvatlons only, and with extreme accuracy, if the Ratlom
‘be not very remote from each other, and are fo chofen,’ that their
relative .difference of clevation .fhall be confiderable.

:  (CASE 4ra.

Tue diftance and heighth of a known'.pcak, toy:thefr with its.obferve
«d angle of elevation, give the .abfolute heighthof the ftation of obferva-
sion—or, if this be known, the prevailing degree of refraction may be
-obtained : which latter it may fomesimes be important to know ; far
to the weftward for inﬁahcc, where the furface of the country undu-
lates confiderably, or within the mountains. ‘

CASE 5rn.

« "As; by fome of the foregoing, the true diftance, and relative pofidon
of two or more ftations on the.plains of /adia, may be:correély found,

it follows, that the true pofitions of {nowy peaks, not at prefent known,

as well as their altitude, may ‘be found, and that fuch peaks will again
enable an obferver to determine-the pofition of any number of flations
o the pliin, or within the mountains, from whence they may be
xilble, ‘

‘It appears, thercforc;that the pofitions of fnowy peaks, dlready ob-
tained by my furvey, are amply {ufficient to corre the geography of
a vaﬁ.bclt of country ; the breadth of which, in a foutherly direQion
frem the Himéloya range, averages from one hundred to one hundred

‘and thrty mnles and in length fomewhat exceeds that of the rangs’

ld;*lf

Tu-a gcnernl dire&ion of the l'nowy chainis from 'W. N. W.to B. S.
_n,l ncarly, to which of courfe the belt is parﬁllcl and if from fuch a
;l me even perambulator routes were furveyed in a foutherly direétion,

{0 a3 to mike but {mall ang\cs with the meridian, the errer in-mea-
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~ furement would not fenfibly vitiate the longitude of the place come to,
which is the element moft difficult to obtain. That error would afle&
.th,e latitude almoft exclufively, and every tyro in pra&ical aftronomy"
can corred the latitude by celeftial obfervation to within a few fa-.
thomis of the truth; and thus it appears, that the limits of geographical
corre&ion, for which a means is offered by a knowledge of the pofi-
tions of peaks in the Himélaya chain, may be made to extend far be-
yond the points, at which the peaks themfelves ceafe to be vifible:

e 680 O | AT 10 © 08—

Principles upon which the Survey of Kemaon has beest condu .‘l‘ed. '

Tue bale is a line, nearly in the direQion of the meridian. The la.
~ titude of the ftation, at either extremity, having been carefully obferv-
ed with acircular inftrument, and the angle of an azimuth made by one
of them with a meridian pafling throush the other, aftronomically de-
termined, the length of *the bafe was calculated with ‘thofe data. The
value of the meridional degree is allumed to be 60,6_00 fathoms.

From the bale To obtained, triangles were extended in the ufual
manner, the three angles being obferved in all praéticable cafes. : The
fides of thefe were next computed in order, by plane trigonometry,
.the inftrument made ufe of being divided only to 20 of a degree.

“Tuy, latitudes of the feveral ftations were now calc;i_lated, the angle
-of azimuth being in all cafes either referred to the orginal bale, or
-aftronomically computed. In every inflance:of trial, the latitude com-
puted from the furvey agreed with celeftial obfervation, fo nearly, as
.to leave it doubtful, which might be in error. - |

2 G
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B;J'r it was defirable to have a ftation of verification; if I may for
term it, as far fouth as poffible, and [ fele@ed Pilibhit for this purpofe:
The geographical-pofition of the great mofque at that place had been-
given-by Mri Bur Rowin this catalogue, and' I purpofed adoptmg it, as-
the firf meridian of my.furvey; by which: means, my:map would:be .
immediately conpefted with that of Roksl/kkand, and I referved the veris.
fying of the abfolute longituds of Pisbhity till icifure and opportuni--
ty fhould permit. me .to make a: feries.of. obfervations; correlpondent;
with othe’rs at the Madras OpservaTosY for that purpole.

The fnowy peaks, Nos. XIII, XIX, and XXV, are diltin&ly vifible-
fram a grove, pear the town, which became my ftation, and F was enabled:
to connetl it with a minaret of the great mofque by a fingle triangle,
one {ide of which was _meafuréd. The true azimuth of’ the minaret,_
and the diftance fo obtained, gave its difference of latitude from iny
fiation o 51:4\fouthcrly.». Alfo the latitudes of the fnowy peaks, as
fixed by my furvcy?,were refpetively,

XIIT = 30 15 361 N.
XIX = 30 12 151 N,
XXV=— 929 32 457 N,
Tus horizontal angles, fubtended by - the: abovementioned peaks;..

were obferved, and their feveral azimuths aftrongmically computed. .

Assuming the pofition of the fnowy peal® to have been truly given
by my furvey, I computcd,‘( as in Cafe 1ft,) their refpéQive diftances .
from my ftation; which came out by the calculation as under;

XIL = 97201 fathoms.  XIX = 98340 fathoms. ~ XXV = 96030 fathoms.

These- diftances, comput;d with the.true _anglcs,of azimuth, gave.
their differences of latitude, and confequently the latitude of my fta-
tion, and that of the mofque as follows: .
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Tatitade of snewy peoks  XIII = 30 15 36,1 XIX = 3012 15.1 XXV = 2952 457
Differcaces of ln{mdo ves 1 36 198 1 32 58,2 1 13 28,2
Latitug® of station . 28 39°16,3 28 39 16,9 28 39 17,5
Mogee soth e 0 064 o ® o4 %% s
Fatitude of mosque voee 28 38 24,0 28 38 25,5 28°38 26,1

———— ——— S — G— SE———————

The letitude of \the mosque, hx Mr. Burasw’s observation; is 289 +38420" Ni-

. “Tr1s very exa& refult may be admitted, as a proof of the corre€inefs |
of the bafe, the fnalleflt error in which would have been fenfibly felt,
when its operation was extended to diftances approaching to ten times
its own length, or nearly one hundred .thoufand fathoms.

1 ’exT-computed the differences of Tongitude of all the ftations from
Pilibhit, ufing, what is generally-termed, a table of meridional parts
for that purpofe, It was not till a month ago, that I was much gratified
by finding, that M. HumsoLpt had adopted the fame method in his
furvey of Mexico, and that he had even u{'éd the fame table, that giv- |
enby Mexpoza pE Rios. ..

Being now affured, that the diftances given by my furvey were truft-
worthy, it became neceflary to determine the' heighth of the feveral
ftations above Rokilkhand, and approximately above the fea; but the
weather became hazy at Pilibhit, and it was not till my arrival ‘at
Cdfipur, that a favorable opportunity- for this purpofe prefented itfelf,

Tue fnowy peaks, Nos. XI, XII, XHI; X1V, are diftin&ly vifible
from Cdsipur ; and their zefpeétive heighths above:that'place; and alfo
above Cd/i Malh, a high mountain near 4/mora, were calculated from
their obferved angles of “elevation at each. - The refraction being ale
lowed at .’ of the intercepted arch, though it is not probable; ’th"at €X
- aflly the fame.degree prevailed at the mountain-ftation, and that on the
plain, gave refults as under:
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XL XIrt, XIIL. XIV.
.sAbove Cis'iput eer Feet 200196 22724,4 21684,0 24904.2
+Above Cali Mat’h esos Ditio 14269,2 16845.6 15896,8 19952,2
-WC51f Mat’h above Cavipur Ditlo  5750,6 5878,8 '8788,% 5652,0°
The mean of the four, gwo the heighth of Cali Mat’h above Cisipur come 5767 Feet
Assumed hoighth of Cas‘ipur above the sea esee PYPN 650 Dito
Approximate heighth of (ili Mst’h above the sea cees . eees - O4IT7
. S—

Tre preceding differences, fhould, of courfe, be exadtly equol te cach
other, but the uncertainty with refpe& to the refralion due, together

with the poffible errors of obfervation, at both ftations, are more than
fufficient to account for the existing difcrepancy. The mean of the
whole is taken as the heighth of Cali Mat’h above the plains of Rohil-
khand, and CaSipur is ellimated to be 650 feet above the fea, which
cannot be very wide of the truth.

At the heighths of plades within the hills, have been referred te
this alritude of Cali Malh, either diretly, or with intermediate ftations ;
alfo .5 of the in(erccptcd arch, has been uniformly allowed for the effect
of refration, in computing the altitude of fnowy peaks, and % of the
fame arch, for all points below the inferior limit of congelation.

L)

It is at prefent my .opinion, that both thefe quantities exceed the

medium effe@® of refradtion; under the circumftances, in which the

obfervations are made, and though it is not neceflary to exaggerate

heighths, already enarmous, [ am inclined to believe, that all the eleva-
tiondesr a little in defe@, in confequence of having ufed them.

Tt remains to thew examples of -the cafes .I have fuggefied, in which

the known pofitions of fnowy peaks may be ufefully applied to the .

connecion of geographical maps, conftrué'ted from perambulator mea-
furements,
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. CASE Isr. T
' Tat computations at Piibis, an abstra@ of which T hivé already’
iven, furnifh. an example of this kind; apd it bas been thown, that the
- latitudes of the place of obfervation as obtained feverally, from three,
- very distant fnowy peaks, da ot differ from each other moré ‘than ‘3
. fingle fecond. It may therefore be prefumed, thet- the. diftapcsi; and'

. equally corre, or that the error upon any ane of them docs not excesd,
twenty fathoms. « ARl

......

On account of its great ﬁmpl'iéity", I'l;;b'oin a graphical folution of
W:PIOblcmmthupamcummam,J ¥ Phll A

2H
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In the preceding diagram the Ration near Pilibhit is reprefented by P.
4, B, C, are the fnowy- peaks, Nos. XHI, XIX, . XXV, refpettivély ;
PA, PB, PC, their diftances from the ftstion; Pd, Pd, Pd’ their difs
ferences of latitude., PN is. a ‘meridiap. pdfﬁng through the flation.

"The things known are marked thh a'line ) thc things rcquxred with

& cypher (o). o . R
L ‘ CASE %o |
"1 t}xat moft likely fo occuf in pradice, as it affordsa- means of conts

puting the longitude of the ftation from obfervations of a fingle known
peak.

 1# fuppofes to bt known, the co-latitude of the peak, the co-latitude
of the ftation,and the angle of pofition at the latter ; to find thearch of
diftance, and the angle made by their meridiaris at the pole, or which
is the fame thing, thels difference of longitude.

Thax following ate inftances, in which I have computed the longitude

" of places in' Rohilcuind by this method.

]

The firft ftation is a walled garden a little to the eatward of the town
of Cdsipur, four fnowy peaks were vifible and gave the longiude as
below : : |

Lobgitude of cmpnrb,No XU 2 78 18 54,8 E.
. Xl — 78 48 52.3
XIV — 78 48 65,5
XI = 78 48 53 8

A
Moan Longltade ssecsietioscees sdin onee 78 48 54,1

T'ar longitude of Cisipur according to Mr. Bursow is 489 si’be- |

ing 2°6” more eafterly. But the longitudes given by Mr. Burrow
dre deduced from aftronimical obfervation entirely, and he himfelf fug-

. ficfts that fome of thém may be as much as five minutes in errar.

L]
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Tz next fation is the village Chemrows, in the Ram}ur jaghir.

Longitade of Cllemrown, dediced from No. XII, = 78 58 13,4
No. XV, — 78 58 8,3

(IR ————
Mean Longitade, ae soee . 78 58 10,8 .

T third and lat examplé was obtained at the fort of Afsclgerh.

fLongitade of Aftelgeih by No, v

. ° ” o
= 78 31 55.8

, = 78 3217,7

Xil, = 7832 27

XII, = 7832 57

XV, = 78 32958

Man Lovgitade; - ... vees 78 32 9,5

Sm—— G——

Tre fnowy peaks, Nos. VIand VIII, aré comiprifed in the clufie
fuppofcd to be Badarindth, and by a reference ta the conditions of the
triangle; which affigns their pofition, they will be found fo unfavoras
ble as not to promife a refult of great exactness.

It will alio be obfetved, that the angles made by the azimuths of the
. ealtern peaks with the meridian are very confiderable, and that the
fmalleft error in the affumed latitude or azimuth, will produce a very
fenfible effet, under thefe circumftances, |

Tmslongltude of Ajzc{ger/z by Mr. Buarow is 78° 33 490’ or eai‘-s
' terly of mine 1" 33"

Tue difference of lonigitde between Pilithit and Cisipur, is by
Mr. Burrow 2’ 6" lefs than by .my furvey.' And the difference of
longitude between Cisipur and Afzelgerh is o' 35" greater, than by' me;
“although his ftation at the former place, was tothe wefward of miné.

ARD it is eyident, that though the errors of aftronomical obfervati:
ons may Be plus or minus, indifcriminately, fuch canpot be the cale with
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trigonometrical,dcdu&fons from fixed points. Ihave ufed the fame
peak No. XII and XII both at Césipur and Afzelger.

CASES 3 and 4.

I_nave already noticed that to attain greaf accuracy by thefe methods,
the difference of heighth of the ftations fhould be confiderable, and
the diftance not very great ; efpecially when the angle -of elevation or
depreflion, can be obferved at one ftation only. Not being provided
with barometers, I have no fuch example to offer, as I could wifh, or as
the methods themfelves are fully fufficient to affords

WaeN the arch of diftance is very great, and the angle of elevation
extremely fmall, the varieties to which the refractive ftate of the atmof-
phere is fubje, will alone occafion difcrepancies of vaft amount.

That this is the cafe, will be clearly feen by the following approxima-
tions, in which I have fuppofed the ftations to be precifely on the fame
level with Cdsipur, which is not of courfe, ftrifly true.

STATION AFZELGERH, EXAMPLE 1.

Refracedon. ° . . < s
Distance No. XII, by case 3d,,.0..] 77820 80266 7042¢ 79018
I'rue Distance of No. XII... (0.0 .. 78843 78843 788483 78843
El’l‘Ol’lo...o ............. IR I -1023 +|"3 +58l +l75
Refraction ° . T -z
Distsnce No. XIII. by cese 3d.,,4..| 79779 82316 81403 80926
True Distance No, XII...ceen... 80895 80895 80895 80895
. : . - . . . - e
Errou..........-.. eseo vesco0ee (XX} —l“ﬂ +l4’3 +508 +3l .
Smm—
Refraction., ° Tr o ==
Distance No. XV. by case 3d.,,,,..| 87107 90558 89371 88812
U'rue Distance No. XV.see0c00000. 89018 89018 89018 . 89018
EITOMSpsat ooerannnnn N T TT 1540 4353 '~206
— —
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STATION. CHAMROW 4, EXAMPLE Ii, =

Refraction. . +r & X & &

ﬂ?ishnco No. XII. by Case 3d.,,,..| 94679 97397 97979 98252 98485 0883t
I'rue Distance.of No. XII.,,.,.....| 98578 | 98578 | 98578 | 08578 | 98578 | 98578

EI‘I‘O"'.:. ©90006sc0s cooo soes s0ne .| —3899 -1181 -699 ~326 -03 +253

Tae true diftances of the faowy peaks, wh'ich have been ufed 35 a.
flandard of comparifon in.the preceding examples, were derived. by
Cafe 2d.. ' '

It feems:reafonable to infer, that the refraltive ftite of the atmoss
phere demanded an allowance, in the firft example, equal to about -
of the intercepted arch, and in the fecond to 5 nearly.

Hap the mean flate of refralion, which I'afflume to be 5% for fnowy-
peaki, been uled in thele inftances by a traveller, defirous to know his. -
place in the map, his conclufion would have been erroneous by . about.
L a mile, at' Afzelgerh, and by {omething lefs than 11 mile at Chamrowa.
He might Rill, however, confole himfelf with refle&ting, that, even

.were it poflible to find a level road to the Himilsya, a derambulator
furveyor could not meaflure the -diﬂéncc, after many day’s labor, with-
any chance of obtaining it fo corre@ly, ss it had been thus acquired:
‘by an obfervation, which was made and.computed in twenty. mnutes.

I canvor at prefent offer an example of the gth Cafe, as no fnowy"
peak is vifible {rom any part of Rokilcund, where I have been, the pofi--
tion of which is not already cltablithed by.my furvey of Xamaon..

21
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Catalogue of Places, with their respective Lalitudes, Lengiludes, and
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Elevation above the Sea, as derived from a survey ¢f Kemaon.

By Carrain W. S, Wess, Surveyor.

No. Names of Places. . Latitud:s. Longitudes, | Elevations.

o . o . . F""

1 Pilibhit, (the Great Mosque.),.... 28 38 20 N. 79 41 45 E _—

Station (A) (in Grove near ditto.)., 28 39 16.9 79 42 19.8 —_—

Ca'i Math, (Gorkha Stockade.) ... 29 38 115 79 30 196 6417
Snewy Peak I. (Great Himblaya.).. 30 49 47.2- 78 51 19.6 22345

R OV | S pese ceae 80 49 4.8 78 52 11.8 220568
T | YT 30 46 223 78 55 16.9 22840

vees IV, coce 30 45 46.9 78 58 46.1 21611

V. J 30 38 28.9 79 4 49.5 19106

esss VI, cons 30 42 229 79 6 10.9 224908

lo .0000 'VI" XX XX X) 30 ‘! 57.7 79 7 928.9 !’§78
eees  VIIL. ... ... 30 43 40.9 79. 8 17 23164

eeee  IX. coas aeee 30 4@ 4.3 79 15 16.2 21t

: A & cees  oses 30 20 169 ° 79 28 0.7 - 15733

eees  XI. eree 30 20 6.1 79 33 408 20686

1] eves  XIIL csve 30 v7 59:8 79 37 76 | ‘23263

eees  XHI ... 30 15 36.1 79 42 49.8 22313

eers  XIV. Luue 30 21 51.7 79 48 396 25669

Le0ae XV. cese oo 30 16 13.3 79 54 2567 22419

veee  XVE ... eees 30 12 3.7 ‘80 5 26.6 17994

20 .. XVIL ... ... 30 11 146 80 7 97 19:53

eeee  XVIIL .., 30 14 331 80 12 405 | 21439

eeee XIX.  Li0  eees 30 12 15.1 80 15 42.6 22635

XXX ] xx- YY) T X X 30 9 98 3 80 "6 ‘4 3 10‘07

eses  XXL .., 30 6 41.5 80 28 51.1 19099

‘86 eeee  XXIL ,eee  weee 30 6187 80 30 22.8 19497

eees  XXIII, «vue 29 59 33.7 80 44 36 22727

1 eees  XXIV, eeee oree 29 57 13.8 80 80 28.8 22238

ceee XXV: cece onee 29 52 45.7 80 51 36.5 22277

Snowy Paak XX VI, (Himalaya.).. 29 50 44.5 80 51 31.1 2046

% ... XXVIL 29 49 42.8 80 54 19.3 20928
Reoni Temnle, ,ue. eoesessscoce 29 39 33.7 79 22 4.2 6526.7

Nyathana Fort:soeeesoes-seversnce 29 47 56.5 79 9 32.8 6785
Siahi Ok Tree. eege oeue + oone 29 34 14.5 79 24 4.7 7193.2

Badhun Dhua Pesk. .e0e veecoes. 29 28 337 79 13 1.1 8413
35 Douna Gini Temple. .00 sose sneee 20 47 21.7 79 17 50.1 7272.2
Bhatcot Peak. ... socienee-caers 20 49 34.9 79 20 60.4 9060.6
Alri Deo Pesk. yeee 000e vone oeue 29 44 42.7 79 25 8.2 7030.9
Gana Nath Stockade, oeee cceoeee 29 45 56.5 79 30 29.6 6828.5
Billlﬂ' Pﬂku-.o- 0e0c et 0000000 20 42 1.9 79 35 42.4 7896.6

40 Shetn Deo Temple. ....op00 ¢ soss 29 36 34.9 79 40 33.9 6964.9
Y Fort Moirs. vavs eose sose s0s0 s00e 29 35 7.9 79 20 49. 5520.8
MOIQ’hler Pe.kcga.l [(YXIXIRLEXEX) ,9 ,8 12.. 79 2’ 90.7 77l0‘°
Bandani Peak . cees socesccccosos 29 33 16.8 79 32 24 6725 9
Shem Deo. (Statiou.)eees seeesees 29 36 13.1 79 41 15.9 6913.3

45 Pia Nath Temple. .00, coeecersc-s 29 49 571 79 13 192 7637 6
Bagha Ling ‘Temple.eese:ceessros 29 47 30\ 80 2 27.5 7646 5
Rai Poak.. coveoeee consssnscees 29 43 21.1 79 51 49.7 7796.7
Rai (Stating.).. (eese0ee s0esceas 29 43 14.5 79 51 208 65943
D“lj P'.k-.lti-.ao. 000’ 0800000 20 38 349 80 7 45.1 8168 3

50 Thaeil Pﬂlk-o..o-n"".--""..’ 29 30 17.9 80 92 97 ¢ 8148.6
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No. Names of Places. - ‘ Latitudes. Longitudes, Elevations,
o °* ®» N. ' o o o E. Ff!t-
Ie'ghths above Aseot. (Station.)se0e| 29 45 46 3 80 8 50.8 $502.9
Sl"lcut Tfi"p". seee seee ecse 929 48 28.9 80 56 3 6862.1
B‘l‘lh Bi'll!' PPlko ®se 0000 oo 20 42 499 80 4 40[ 7805‘
RI’A‘ h"ko @000 ocose Gcee soee 29 58 35.5 80 6 33.9 98‘7-‘
“ C.“géf“ Fo"t’ ®eee esee ooee ,9 ,4 ‘,9 79 53 38‘ 032|.7
'B‘W“ Pe"k‘ esee saee 0000 0o 29 20 36.1 80 3 7.3 606!.2
Bynt'hari Fo t. (Dotee.) .... ....] 29 33 97 .80 15 58 S §543.2
C‘“ Nigh P.lkc esee 0000 o000 29 51 86.1 79 5'7 l3.4 7‘98.
Charia!ék’h P, (in Dutee.) opg0v--- 20 34 55.9 80 19 6.4 6544.4
60 Roulucot. - (Ditto.)ese <. ooes] 29 33 15.7 80 24 6.3 8291.2
Go'al Léxh P, (Dillo.).. 000 o000 20 290 1.9 80 V4 57 8194.8
., Chaomunh Tewple. .cee caaa oo 29 35 41.9 79 11 359 6355.,7
G'p‘t G."g‘ Pe.-ko ee Q000000000 2’ ’7 3!.9 79 62 67-6 7'92.2
Alﬁ Ch"ll. T.mpl.- o000 occcco ' 99 37 31'9 80 ! llA‘ 7934-9
(1] C‘mbh[)\’" T’mpl’. wmme 0040 8000 920 38 17.5 79 15 34 4 6306.9
CAat’h ¢i Na'o Fort, .ot coan sone 29 35 4567 79 0 324 4978.1
Lobabger’h Forte cser eoes oss.| 20 38 4.3 - 79 10 53.3 6357.7
‘.‘0' Vl“."o to ¢eee 0ce0 eea 29 45 l7g5 80 'o 35-9 ‘016.7
Chipata Peak, (Bitsn.) .. <. s0.. 29 54 42.1 80 16 52.5 13455.1
10 Ri“‘ 'hi('. Po (Do'i) ees e o000 ,9 “ " ' 80 ,‘ l.’ IOI’Q-’
Shica P. * (Dilto.) esev 000 o 20 44 349 . 80 21 10.5 9.76.3
. Ch.nd N‘gh P- ceces Gowe 000 o 290 37 37.3 80 3 56.’ 70787
Mount Léhug (Summit of the Pass. (a) 30 19 433 80 27 24.9 18870.6
Goh Village. (B‘ltln-)oono XXX 30 14 40.5 80 22 45.5 11488.8
78 Edgeof the Calf R. below Ascot... 3273,2
Deo Dulis Temple, cccvoesrecc.] 99 24 38 79 43 17 6669.6
xh"p.'i Slockado. vee e 000w G0t 29 Ql 30 20 0 “ 63".8
Chamawat Cantonmente coe. cees--| 99 10 45 79 58 17 5467.5
Sﬁi Peak. P P R L L X T X 90 95 27 79 58 10 5837.8
80 al'l' Big’h. cesecsetcsome 0008 ’9 38 !o 99 ” s 3889.
Sitoli Stockade. ....cccr0000 0000 29 36 13 79298 5187,
Muunt Brnne. 0000 0000 co0es 0000 ” 36 4‘ 79 30 ‘6 570‘ \
sto erk'.To'er- 0000 000 0000 0 ,’ 35 ‘0 79 30 28 5!0.
Foﬂ Almora. 00Be 0000 OROOOPVO 00 29 35 30 79 80 O 5337
" C\I(il’ Mnll. rTxx eeve ooce ee00 ’9 37 22 79 27 ’ 5'44
Simtonca Poak. (Bi'an) eeee. 20 18 46 80 28 49.9 10662.2
Jeli Village. (Ditto,) eeees|l @9 53 40.1 80 26 24.7 6310
Soowy Peak ab. Galaghi (Himalaya.) 29 819 80 32 38 21150,
Taugling Ghari, (Baan.) oo 30 112 80 27 15 11651.6
90 Runju Village, (Ditte.) ....] 30 57 48 €0 25 25 6779
Saiusura Viilage. (Dittoy)..eees] 99 55 32 80 28 45 6211.8
Cila, or Seealpunt. (Ditto.) ...} 29 56 30 80 25 ”.l $218.6
Cila Bridge over the Dh i R. (Do.) : 3811.2
Confluence of Réla Gher & Cnli’ 3721.8
" R. (Ditto.) 29 53 ¢ 80 24 O 3924.8
95 Camp below Lama., (Ditto) «sse 29 54 18 80 23 458 6564.2
. Jama Village, (Bootan.) ,... 20 52 87 80 23 27 5686.5
Ravbi (Ditto,) eeee] 29 55 27 80 24 15 5932
Shactri (Disto,) o....] 29 48 31 80 018 44432
Diﬂ‘ll’hn‘ vi".g. e ce0ePBOB e cl ’9 ‘1 ” 79 5‘ " ‘2,‘8
00 Thal Debis Temple: co00v000ccael.- 29 48 31 79 52 2 $128.1
Khené Village. gooe nseecore ooeey 29 650 43 70 51 5% 8717.4
Hant.ci Thﬁn.(’l‘emﬂe.) eeses o000 29 48 10 79 81 45 $708.5
Odiari Viilages came siee ooee | 20 46 12 79 53 53 5375.3
R Dh‘ndu‘\’lo Di"o, c 00000000 ,9 46 .3 7’ ‘4 3’ "4!.‘
.08 Bédéra. Ditto, sees oee. 29 80 31 70 51 s2 $730.6
" Loha Thal Ditto, ..coe000.. 29 50 31 79 53 33 T 9734.8
Dﬂlu\i . Dit!o, e9on Ges e 29 51 30 79 62 O 5618.4
’Iﬂli Dilto, o000 goas 29 ’0 50
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Ne Names of Places. Latitudes.

Longitudes. | Elevations.

: ) L] . . o . b‘.."
{Garbin vwillage. ' (BGlan.)  ‘wese oses| 30 6 55 IN.| 80 41 336 E| 102002
110 [Mt. Namjang, (Himalays.) cees] 30 2 18,4 80 39 44.6 18398
.- |'Prige Station near Garb{a, e ees| 30 6 1 80 39.46 10983..2
Spar Bridge ever Calapani R. (Bétaun.)| 30 9 7 80 42 23 12670 4

Byas Rik’hi P, (Himalaya.) esses| 30 9 28 80 46 2 198572
. Maodaria’s Camp. (Biten.) ees.| 30 11 19 80 44 18 144338
115 |Ghati, or Pass to Factory, eees 3011 45 80 48 10 17597.8
No. 1 of Cintas. (me-hya) .eel| 3018 37 80 45 O 224414
No. ¢ (Ditto.) eeedl 3012 347 $0 46 8 20991.8
Kuwn Lekh P. (Bitan,) . eseef 30 8 O 80 42 52 15245.4
Statiom near confluence of the C|l| and ,
JI Claphoi Ra. (Booten ) e 30 8 16 80 41 31 11341.4. .
20 |Sithi Lekh P. (Himalaya.): seee] 30 7 28 .80 40 16 15811.4
‘Bouling villsge, (Bdtan.) eess] 30 5 12 80 26 49 —_—
Phakul ditto. (Ditte.) o ese. | 30 3 o1 -1 80 27 17 , —
Calapani Fountain, cten eese| 20 10 3O 80 43.28 —_—
Deodar Ghat. () B cese] 20 28 2 79 26.49 6273.7
125 {Ghagar Ghat, ¢c) ese.| 20 24 25 79 23 3 7696.1
Loharcat Steckade, PYT esee| 2927 45 79 96 7 . 6792.4
Sarface of the Liake, Bheem Tal. (d)....| 29 19 18 79 23 58 - 4271:8-
Kissenptr (Rohilcund.) eese oeesi 2012 18 .| 78 48 541 - —_—
Chamrowa, (Dit!o.) PY Yy esesl 28 46 26,9 -} 78 58 10.8 ' S
130 |Afzel Khan’s Palace. (Ditto.) eose]| 290 23 52 78 32 9.5 —
APPROXIMATIONS. ()
‘Taclagot. (Chinese Factory.) eees 30 12 43 8t 210 } 14500
Lake Mansarovar. (Bitto ditto. ). eoe. 3023 7 |8 910
(d) A ch’habhira, or Sat’hi at the southern oxtremity of the lake,
REFERENCES.

No. 73, (a.) Wxth extreme difliculty, and I may: add, with extreme

penl, I was fortunate enough to accomplith the paffage of Lébig
" Ghati, without accident on the 6th of June 1816.

Nos. 124, 125, (b,) (c.) The newroad from Bamauri to Almora,
recently conftruéted at the expence-of the Britith Government, croffes
both thefe points.

No. 126, (d.) The fhape of the lake Bhim Tdl approaches more
“péarly to atriangle, than to any other regular figure, the length of the
- longeft fide is'about a mile,and thatof the fhorteft five . furlongs. Its

extent appears to have been much greater at fome former pcﬁbd‘ ; and
the diminution it has experienced, is evidently to be attributed to yile-
' pofition by the ftreams flowing into it. There is flill depth of water
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fufficient for a firlt rate line of battle fhip to ride at aochor, Licut.
StepaxN, who had a fmall canoe on the lake, firuck faundings ip Gy
feet or nearly 11 fathoms, about the central parts, aad the banks fhelve
wvery rapidly, ‘

'‘APPROXIMATION E; the pofition of the pafs leading to Taclacot is
already given by my furvey ; the dire8lion.of Tac/ucet was painted tp
3me north 82° eaft from thence, and its diftance from the eafiern defcent
is one day’s journey for laden goats; the above bearing, with a horizon«
tal diftance of eight miles from the fummit of the pals, cannot give a
very erroneous pofition to-Tac/acot. o

Tur direQion of Manfarovar was atfo defcribed to .me by many

. perfons, who had vifited it to be abaut north go° eaft from Tgclacot and

the diftance two day’s journey, for laden goats, which as the road is
level may perhaps be 14 miles.

By. this information 1 have affigned, what 1 imagine to be .the geo.
graphical pofition nearly of the monaftery, mentioned by Mr. Moor-
crort, and which I conclude to be fituated on the weftern bank of the
lake, but as Man/arovar is ftated to be of an elliptical fhape, and to have
its diameters equal to eleven and feven miles refpeétively, it feems at
leaft probable that the latitude and lopgitude, I have given will fall
fomewhere within the limits of the lake itfelf efpecially if it be remem-
bered, that the place at which my information was obtained, is not fo |
much as twenty miles diftant from Manfarovar, '

Avv the Tartars and Bhitias who were with me were of opinion,

" that the eafterndefcent of Taclacot Ghats was not greater than the wes+

~ tern, and hence we may conclude that the clevation of the lofty table
" 2 K '
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Iand of central Afia is nearly -the {ame, as that of the Deba’s camp,
(No. 114,) or 14,500 feet above the level of the fea. '

- ArtHoucH feveral of the preceeding latitudes, and langitudes, are
inferted to the tenth part of a fecond, as given by the calculations, it is.
by no means intended to convey an idea, that the principles, on which
this furvey is conducted, can attain to that great degree of exa@nefs.

Every figure of even the most trivial computation will be found. in

“the field books,chhI'havC tran{mitted to the Surveyor General’s.

Office : in fo much work, whzn the‘furvey in the field and allits de-
pendant computations reft with an individual, a few errors may be ex-

"cufed ; fome I have difcovered and corretted, though none have been
-'pointcd out to me, fome may ftill remain. . "

-

Uron the whole, I flatter myfelf, that in the more effential parts, this.
furvey will bear comparifon with any, that have been performed in

“Bengal; and 1 can only lament that-I have not been able to colle& the
" materials into a map of {uitable external appearance..






