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GREAT TRIGONOMETRICAL SURVEY OF INDIA.

J“”"'u/\l // \‘iwl/ /// a H

*“/ i/ A
s, 'W/"% AR, . o) /4
& W ?w AT \\M o “{&\Wéﬁ?\,\

B Wy "\"'I/ 3 \\\I )
s < 37 i “w, T "’/! « \\\il' ) . "y
3 |7y, e R =4 = Wity W S ) R - TR N / S ez :\\:_ &
A . - gt : ’""’*Mm Yo SRS : IR ‘*’ e R ./’ Nk e o
ULIATA.. | o e, e £z N - At Y ;I o NN
2les” iy B o Z W S N ; gy il M =y, % Ca "2 &0
y st /2 ,nﬁ— ERN - S 23 o AT Y, /\’/f/\ 3 v, %, \ i ha == w,
¥ g '//u;(~ & L e °h i 4’}// ,#,, o OYE or ALMA T S 3% Ty o, W (T % h“"‘" : ./?o s ”'4 Y
‘ Z by, %\ % ’// o, ; > 0 \ g v\\\\.‘ \\\\“\\\l 2NNy 3 él/\l 7 70Ny \\\l?:'\!”_ A 5 nehi o ,,” “
. . 5 Il e _,,'/‘ /1 s 7% Pra, ' " ” 1 :;2 WA | AL G SRS 3 q;f/‘ “,'l‘w 4 R 2 w/f T Z
¥ ALY G /w», {& -'yl&.r ;,, u :/// : / : ( % et ,-,.“ BTN T ”"‘“‘i/vl\\ y \_’, “f\ﬁ",?"” %,
_‘ o L7 A e L=~ {1 2 I 24 e 3P &N Ay, __- I i
T If g i V) ALK y 7 I / . kY T ks | (A7 l‘\;/m\\\
i » Ay ! WY N ,/ Y v
: —'r:m rf(-l" D ! \“"\\)‘\ //I/'\' <Trew) t N \“Il/\ . \N(’//ﬂ)‘» T*mak ;/4’ \// VA Y7/ “&“\' L~ 'S ’\- ”h‘\ ""5/ ’”"““‘“
. >3 2 & t,’ 07 /’” \’u/ ) S “ i // ] —1*,H Tyl N 9 * r,t\\x‘ 3
T ‘w N NS /"*' e A N e NG sy RO S -
A ‘luu 2 15 W AR w.lflm /, 1|‘7 S/ LT , N =
A =3 < ~ N ¥ NP “ u tr =
' o e \ 2 e I///'/ 3 /f/ Sesitin AW 11 % %%%‘\'o 1 e S \\\\\w-\““”" \‘7//h\\ '\/"‘ /0///‘ Gy " |-.\“’/,' L ,/{1'1&"?/.‘ /”//m‘/ - l”’ /o-\h//“-“ 7 S
" % e s i iy 4 ey R e 2 ' S, " ez |
W ~ 4 S 0 8 ,_.v.! 2 . y
= ,,.\ < ) i iy SIS ) ] § . 72N B == A7t i A N ‘,[ \iul R "\ll/ n,,m\\ q,, ,,)‘../,‘ W
A S - &y iy ‘,/»l’ﬁ\ (RS ;. “\ //l\- 4 W /%\a— J/ 2N b \' "
\: =% ZINN 7 L ! ,\;'/ iy, IS ’"‘ Z ,r/’:ru, @1},’{&3“ w‘v ““"4‘""/ ’/A\\////\\I// :
R S o i \ /00y Nz o ,wmm\‘ - 2, 7 o *’/ &
TN AL i iy A= > \% e o S u\ "‘“‘ an,,l\‘ 2{‘ "“”ﬂ‘qf 9/ \/ g 5 1“\:%\\, ‘,“\ S & )//‘\‘ 'W’k“ lﬁ‘
LA I x- \ g N e o : i
2 ‘,’4’:‘-““'7!\\“‘;/”1 @ A o~ & /"'ny ! 41"7/;‘,',!.'_" =T o ey 4900 i
B 7 /L \ i g % Y ?‘\ - v W ) % o
3 o Lo : ! . ‘:‘1,,’ i1, o
n._:-,’ .":_t_\\\ ;\\\(( \\h \\I, A ‘” 5 - ) \i’: ;/////// “. ,,' h‘ N
= 4__ Iy ,,,, § * ¥ = 'I iw,,‘d/ S ‘u// \ U A ,|,/,‘ =
o l/ ' @ l r\‘\ ’,x@\ iy, \ i ,J/ ‘“\m w
: iz W//,, Iz A £ P "
£ o ,,//‘_ ,-,‘,' NG JI//,, /\‘ '/Wﬁ ¢ ||- W TR A
?‘ " l//'w a\\"’”/&: r'// w< *%, s ) Z
I/, g 4 u/ ,,'\“m,“\\s N 388 -
\',/nw ,M\\‘ s A
4y

-:,,/,’
ok

2 " Y :
% ; rlm\\“/'%v,n ’A{ ‘
<N B

”’,“"‘ Ritn “““‘mﬁm RO o e-...r.

g !
O g
\M,,,' g
£ <Y,
¥ %‘14,1 " f\'\ Z /’:'-(‘74 A

7

" Niey, \
AT D

(L o

1 --‘4;‘\“ gt AT
ot

A VE K Wt Y

N M -ms'"""- o X

. w2 ,,dn\\*/lm\*‘ m
(3

//nu,

v 1‘1‘.. a‘"u Ml \\\iII/\

) gyl varyn pt
ot /'_',,”‘//.‘ By ,..({ 7Y AN, o
Y o LS T, AW }
b %, A O b
“‘\u@u“al TR . .
: .
T A ’“\\e-m\ ,IIH \\\‘\ - o t‘dal :
B ’// W“ ‘ - i 'l'-,/ e 'nj\\
. mha' ts /’”l ’h}yl 7 i ‘l.. i, a
HOKANpD ;- L 17 (1 lr/{r" ’
> : N SR SN/ ”.“/ yi £ ¥
oV A ””"//‘" Vs, n Ty /’"v Mgy \lH//
; By s S Tin ,,/ 2 W e
\mu.n\‘vlp,.\\ Yidio :'l/,‘- I ,,_\mw, i o \&'5—‘“1' H= n@ il X !
N\ \ R122Z | &4 fﬁl" ) "5
= ; Wb, i '/'|l‘ AY IS
/W"I(‘ S e e & oty - S ‘
) L 20T g ’Z‘,f'm W TR, al gl b m ¢ “{{ % :\u L, s Y-k, ',\)l',/ i
) 5 0 \ v ot A i/ _ T~ v = ki 5 3 / ) -__-
@m\ "\.u, 4 ; R " \ E ‘\nu,, M\\ '/ "' “ »“ Diwan! + AL 12 ‘”/" \\“ 'f.'\ o W “” / B, (o
. S < A SN "‘{ S \W o 200) - | ]! g N 1zl 2 \\\ I)"I é #\i‘y .
\'llldl///\\l// == = 3 'l/ II, W 7 ‘,l 5 I{x Lz  TigaridS. :
= S e ,s_\ 4 NN (b i B B i \4( TS :
N N7 L ISy VIS NS o i W il W 7 ':
v, \\\lh\\\/ﬁ Ko, /,/,‘* . S8 }“ k1 \ ) /hm v U1 Raseo: m\%",‘ep”"’,':év-yn\%}’ "'ﬁ ; %M L : :
¥ X R B = e ¥ e \ e \ ! . < ¥
_.’., 1 )‘/" A a‘un SO ra Baghi\- \[" pr . ok \\..l.‘\m,‘;m,,f i jm\’"“/l"“ S G T o % Xgan-Si
W’II mﬁﬂ& %’\ W ”\\4,-;'» ! Grale 2 b ogom : .n‘-‘y l%ﬂm\vl/,\v e v 3
. 2 ‘\J'".'..
by \m,,\ Vi ,:"/”" Xy, '"-;..\:\;J,,.‘
9 iy 1
it

II//,, -

b '\ 2
AR o /1\\%':‘* ; /.‘;‘.
A "r,, o
NSZZINY //ﬂ“(?l“s \“‘”/ W P 2k o . :
"k\\ 6‘ ":"’"?\\ o Lo A A DN = : Eo M
3 /:.:/ 7 (S AR ) SR 5 \w e/ ¢ T 5o o B T, Tdsh, i - o
¥ \‘ LIS ST A s i‘_‘"‘\l..f (.\ N - > \,M‘Vlﬁﬂ L St /:- - “\S V 0? oS R S b 2% e {dlﬁ.,ﬁl,’& . “Wa ;
| St Crpemn ST L ) - Y TN ) W o
/fA LAY >t /e > B
1o iy e MRV —Yer, M’v Togc.Sotul: Robes
+ / 7% KASHGHA i Fairaba .‘ *“ wra__, § Shamal
: . PRI { Yarngs Sha o %4 ¢m ey
L A’ B l"‘kM Y, Lazﬂy’/’dzr Shlal* \\\,‘;i.k ‘// V. } Aksile Marg “raf
o AR WSl s -
o7 Oxy, % : . , S ”.lrfflz“".jyj.'?‘ ” Z” ;,\‘\ _\/ —_— \\\‘..u\,’ %z
. e Waksh ) | .;,, Rl JE e e e L e : \\\'L! §Q
\\ Fxabdd Vg, e e g, MR g NEEAS R '»\’:MI WS -
N D g Hurem
NR i Colis AN TR s T O\ B N ST
Y i >~\\ T #
- : X ‘ '
o gl “-em@t« @ // f
R -,m\cf//nm@r\ 2 |
,’: ""'?\ \‘ b . [ i
v ) / | d i ' v
: e, A% Ropa ; i
. : : qer |
.‘_\H '\Q\v’ —\.-. Y, RKAND \’\ / p @
N 3 Zilo PP 3
S\ st e 7 e f 5 : ™ \ i
‘f g A e \ il . o Tartarng
- :\\ X — 2= : x Y2 . ' | 8 2% ﬂ k
SN ‘\“", \”‘\“I 'Wla .( N Bé\ ‘ '.‘ﬂf'lx~ Gf \\,\l 5;‘“1"‘.'"“”/’2"”"—/'. =3 PD"”‘} l ‘ : i \ } |
<. 77 ) 1 " =~ R T/ S Yo = H \ 5
) 'f’ﬁ’m%\\\ s, ey | N ?’» oalk on o lilw v ‘"/"*\\\'1//4/@‘4&\'.‘:. o %3 » ) .@ :
\\\\\l\- 2 ”‘tz}l //[ A 5 \\\\'ﬂ'- - > ,’~‘~_' S A A2 LR L - * 5
"\\\TTJ @' pmc @Mm\\- ins dn N So2) _ ] / 2 ,-'-?"“"‘”‘"’"L ,
MR TRRIN o TS i “"f\ wryhalit (o) — Y d AN "
) ' m. R 1_ b hin Lapger | —g \ y 0 . :
‘,:;: /':”:”/4 ‘\’W e Liate S tlcie [mﬁ, ’ 7 /) T A . l' . .'-
S5 e 9"’“”;\"":’*@7’ s ok ‘ ” p TAKLAIMAKAN DESERT | x A C
; "I) Do ST . ® ' wma S / g )
/‘,\.;’ v g /;/7‘ §‘ (sge) é ' ,‘ 3 / Yantdgh hudak, " £
A WA &, = . 3 4 4 x Hasare gurge
) \\ iy PN, abiand % i §\ | Ii’ b?;"'?d;;cgw(‘ﬁ AN 3 e
“U/l/l’ 810 .- 2 :, y ~-;//'}ﬁ 3 f Jh, wia, ™ | /é « =5 \‘ o .«""'IM'"‘""”
@ u.,‘ N\ Z f | ‘
R, o | f* ) il PRELIMINARY MAP
4,,:( - Sanju .A:"’*rz’ K“J’"Uca';h / el Hardilsheah Kudah s
b S i ) eore) | oE b/ 1EGH : Yertungux  Xapa Gold Pields , \
‘\")2 N U/: R 3 5 - { OF \
= 4. \‘/// NG \\\U/,s‘ Z \
R 7, \‘\s-\-) e 4 CTird, ¢230) . *
DY s 7 7 Fordleid Tanga — PR fnm
Vot b " k A Rigeon. of Gotd, Fields | EAS@
" 1 4670 . i
' s pORTS ON
i ATE THE RE
10 ILLUSTR
KASHEHAR,

A
7))

b,

AW NS
“
X4

ws MISSION TO

AT

.‘&\\‘y \\\\(’/"‘ ’\‘I" &S
/ \

FORSYT

1873 T4 - ¥
SUPERm'rnNnm:‘g gm“ of ooLoNEL
he 1878

SiR DOUGLAS

BN ol
B s
L ‘l”aL)'H,‘ . S

29,
’ﬁ\\) 1;:”}””/\ 'l 5

% ﬂs\)‘/~//

S N

Kara.aqa(

, %
oadh S ’8< ﬂ‘zmb Y
Wi, m Iu/, \\\.,,\,, b

"4/ . 3 “

i T Z3 €5 I
\ %%XZ@ »m Q: =2 \[ e : /j
S IR SN

ST
" Vo) N =
)% ”{ N7 ] -.Il/.\ 72\
! ‘%/""//ﬁ'(\: AN o
X 21171, ¥

EP
TTER, RE-» o rap!
TRO Jpawn 8nd ph°'°“m“°°%f the Survey:

y, 2ee W n~l. T
Jaces visited 1Y the BiseioL mgm.m?mwﬂﬁ' S i

tor's asironomically £ P""“"“ 4 from Pedoherkes maP

Tro h. Alai are taken
76° 6 4T" B omenwm o . in) and in the Faa are from

a-b (or River of Kas g Details in Bussial BEFVES and the
g S Sus Waters of the 0X0% 73) 10 are um of Aksu and £10

: acco! ,utg . po )

' Russian topograph “1 ﬁ the exception of th od m
il e ER I e i
o
1873. armnmiuanoubymomr ; ﬂmeminnhs'wth
for from surveys 3DE T T O otter have been %#“dnha of the longitude of

| The details 10 the S. are e s n
l UB.IESTni : -

| Co};tnel g‘mr i zap thhem inte accordance with the most recently . 2
:\‘e . 0bs°r“t01'¥- exists n@mu details have pative informaunon-
hased on the ... Survey value

L ) 1785007,
oy i -
s RS-

.S zd}:hur Lake :

/. g N
S bm-am 3,.W\
Q\Wm\\ AN

)

.x“) ,>\I,~\ < . ; )
.,\ ”//’\\“ft\‘ o~ ’ Y i 14 \ L 2

\\/)'//§‘\

=

Wi

i

g

X

=

\ 3
Yy
a4

\‘ 'l’ il
nﬁ A
N "a oy

- ?
RN \t- s
25

'n\“ i

‘ UES
>

2N Tigy
ayi"‘- b 1, 5
(14300,
="

mh - /n m
. yit¥ '\‘ \//’
7‘,1!) s 73 S \\‘ W \ "’;‘&‘w :"
— Z e e MY i 2
" s A l’.”"”'ﬂ%,!” A =m,//, 2z
S, Nk ) 3 w ol -
I;,) = .
N2 &3 | ostly
=gty i\ } The hﬂghtl are m
o (> ~, : Jevel. caloured red-
NNy 2 eve are

N €. - Routes followed by members of the mission

7=

Z
5
17 é :
hY
R ! Scale 1inch = 40 miles orgzias
Chobolera Dudle ¢ ol
100 ; 150 200 Miles ‘

e
b g
bi——




CONTENTS.

INTRODUCTORY . . . . . .

Roap To YARKAND . . . . .

DESCRIPTION OF ROUTES BETWEEN LADAkH AND TURKISTAN . . .

EXCURSIONS IN THE NEIGHBOURHOOD OF Kasugar. . . . . . . .

ExcursioN To THE PAMiR sTEPPES AND WAKHAN . . . . . . . .

Tur Oxus BELOow WAKHAN . .

ReETURN T0 YARKAND via THE GREaT PAMIR . . . . . . . . .

ON THE CONSTRUCTION OF THE MAP ACCOMPANYING Rerort. . . . .

METEOROLOGY « . . + « .+ =«

MAGNETISM  +« « « « + =« =

GEOGRAPHICAL APPENDIX—
Section A.—LATITUDES

» B.—LoONGITUDES .
M C.—HEeigats . .

» D.—Arpuasericau List oF Laritupes, LoNGiTUDES, AND
» E.—MAGNETIC OBSERVATIONS . .+ « .+ « .« o .«
»” F.—~METEOROLOGICAL OBSERVATIONS . . . . . .+ .
, G—Roures . . . e e e e e

Map or EasTERN TURKISTAN .
Prany oF YARKAND . . . .
, KHOTAN . . . .
»  KASHGHAR . . . .

METEOROLOGICAL DiagrAMS .

Heients

Page.

17
29
44
49
54
59
61

33
45
67
75
79
123

In cover.

To face page 9

»

»

»

»

»

2

15
17
60



CHAPTER VII

GEOGRAPHICAL REPORT.

WHEN the Government of India had decided to send a diplomatic Mission to the Atélik
Gh4zi of Kdshghar it was determined to appoint an officer of the Indian Survey Department
to accompany the expedition as Geographer; and Captain Henry Trotter, Royal Engincers,
of the Great Trigonometrical Survey of India, was selected for the post.

The preliminary arrangements were left by Mr. (now Sir Douglas) Forsyth entirely in the
hands of Captain Trotter, subject to such advice as he might receive from Colonel Walker, R.E.,
the Superintendent of the Great Trigonometrical Survey. The only restrictions insisted on
were that everything was to be arranged for mule carriage, and the survey baggage was to be
limited to three mule loads, also that the services of two khalasies (carriers) only could be allowed
to assist generally in the work. Abdul Sibhén, a Sub-Surveyor in the Topographical Survey
Department, was subsequently permitted to accompany Captain Trotter to act as recorder
and general assistant. Two of the Great Trigonometrical Survey  Pundits”* with their assist-
ants were also placed at Captain Trotter’s disposal.

It has been found convenient to arrange this Chapter in the shape of a General Report by
Captain Trotter, to which is added an appendix shewing in some detail the results of the
observations, astronomical, meteorological, hypsometric, and magnetic, taken by that officer and
his assistants. The appendix includes some observations by Captain Biddulph on the Ling-zi-
thung plains and on the road to Maralbdshi, and also contains detailed accounts descriptive of
the various routes followed by members of the Mission, as well as of others compiled from
native information, principally by Dr. Bellew.

CAPTAIN TROTTER'S REPORT.

. Introductory.

THE first point to be decided was as to tbe instruments and equipment to he taken,
and this was an anxious matter; it was impossible to say what sort of a reception we should
meet with in Ydrkand, and whether I should be allowed to use openly any survey instru-
ments at all; T had also fo bear in mind the, to me, totally new condition, that my instruments
would have to be packed and carried on mules, and taken over the highest passes in the world.
(In the Indian Survey Department delicate instruments such as theodolites, &c., are
always carried by men, and even in the survey party attached to the Abyssinian Expedition this
rule, I believe, was never departed from.) This condition imposed the necessity of taking only
moderate sized instruments and such as were not likely to be injured by violent shakes and jars.
Fortunately among the instruments of the department there was one that had already done good
service at Magdala, viz., a 6-inch Transit Theodolite, with micrometer eye-piece, by Troughton
and Simms. On Colonel Walker’s recommendation I took this as my mainstay for astro-
nomical observations, and I may here add that I have used it constantly throughout my
absence from India, and have been very much pleased with its performance. A few slight

* The term by which it has been customary to designate natives employed by the Great Trigonometrical Survey
Department on Trans-Frontier Explorations.

A
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alterations having been made in the fittings, it was carried safely in one of our leathern mule
trunks for more than 3,000 miles over I suppose some of the most difficult roads in Asia,
without receiving the slightest injury, or having at any time been unserviceable. For its size
it is a most perfect instrument. :

I had, however, also to consider what I should use in case of secrecy being necessary, and
for this of course there was nothing like a sextant, so Iprovided myself with a 6-inch sextant
by Troughton and Simms, as well as a small pocket sextant by the same maker, taking with
them the ordinary mercurial artificial horizons.

I may allude to the fact that Captains Biddulph and Chapman both spent a short time
at the head-quarters of the Great Trigonometrical Survey for the purpose of practising
astronomical observations in anticipation of the probability of our party separating in different
directions in Eastern Turkestan. It was arranged that the former should take with him
a sextant and the latter a theodolite, a sister instrument to my own. There were, therefore, in
camp duplicates in case of any accident happening to my own instruments.

I also provided myself with a very small light theodolite for use on high peaks (where
it would be unsafe to attempt to carry the large instrument) and for traversing along roads if
opportunity should oecur. Besides the instruments already named I had a supply of prismatic
and pocket compasses (I may mention that owing to breakage and accidents I at one time ran
short of pocket compasses, and I was much indebted to Colonel Gordon during the Pamir trip
for the loan of a very good little instrument), and a small light plane-table, which I had specially
made to fit on to my theodolite stand. A good hand telescope was fitted to the same stand
which also served, when necessary, with a slight adaptation, for a Hodgkinson’s Actinometer
belonging to the Royal Society and lent to me by Mr. Hennessey of the Great Trigonometrieal
Survey for the service of the expedition. Colonel Roberts, the Acting Quarter Master General,
kindly gave me an old astronomical telescope which had been in use for many years in the
Quarter Master General’s Department. This telescope was presented to the Diddkhwih of
Y4rkand on our return to India.

It was proposed that I should take a complete set of instruments for observation of
the magnetic elements—intensity, dip, and declination; but considering the great bulk and
delicacy of these instruments, as well as the time that would have been occupied in making
the necessary observations—time which I could not expect to be able to snatch from more
important duties—I determined to take the dip circle only, a small instrument and one not
occupying very much time to observe with. Observations for declination (variation) I was
able to manage with my theodolite, with sufficient accuracy for practical purposes.

‘With regard to chronometers and watches for astronomical purposes, it was decided that I
should only take pocket chronometers, and as the Survey Department could only provide me
with one good one, I had to order two from England, a gold one by Denf, and a silver watch
by Brock, a maker strongly recommended by the Royal Geographical Society. These watches,
I found while crossing the Himalayas, could not be depended on for very accurate results, as
the sudden and enormous changes of temperature combined with other causes to make the rates
very irregular (although all were professedly compensated for temperature), and for that
portion of our jonrney I consider it better to rely upon the Pundit’s pacing, checked by
latitude observations, rather than on differential longitudinal observations depending on these
watches. During trips in Turkestan,however, where there was considerably less variation in
temperature, the results are much more satisfactory, and in my excursion towards Ush Turfdn
the resulting positions in longitude depend entirely upon chronometric differences of time, as
also in great measure do those between Kdshghar and Panjah in Wakhin.

For meteorological observations and for determinations of height I decided to run the risk
of taking with me mercurial mountain barometers, feeling that the greater confidence that
would be placed in results deduced therefrom would morc than compensate for the risk of loss
by breakage; I procured two from Bombay and one from Calcutta, and on the whole I am glad
that I did so, as I succeeded in safely transporting all three over the Himalayan ranges, having
been able to get them carried by men on foot. On the other side of the mountains I was not so
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fortunate. At Sdnjd one of them was blown down in front of my tent by a sudden violent gust
of wind, and the very next day another, which I had entrusted to the care of Dr. Bellew, was,
on account of the length of the march, given to a horseman to carry: the horse fell in cross-
ing a river and No. 2 was smashed. The third survived, and regular observations were taken
with it throughout the winter in Ydrkand. It too was broken on the return journey, its carrier
falling with it in a stream.

T was also provided with numerous aneroid barometers, hypsometers and thermometers.
The latter I had specially made to orderin England, as none that I cculd procure in India were
graduated low enough to register the minimum temperature to be expected in the higher ranges
of the Himalayas. As was to be anticipated in a journey like ours, very many of these have been
broken ; loose horses getting at night amongst the tent ropes, and in the extreme cold weather
even inside the tent, have much to answer for.

While at Dehra Didn * prior to starting I was occupied in making myself familiar with the
instruments I was about to take with me, and in practising the observations I should probably
chiefly be dependent on; in drawing up and getting lithographed portable and compact forms
for registration and computation of observations, and other miscellaneous preparatory work.
I prepared a large number of sheets with all the most northerly points fixed by the Great
Trigonometrical Survey on the frontier of India projected thereon, as well as the latest
determinations of the Russian survey; in order that by whichever route we might go
or return, or wherever we might wander, I might lose nothing for want of previous prepara-
tion. These charts were not of so much service to me as I had hoped, as wherever there
was a chance that they might be utilized, the vicissitudes of the climate, and the rapidity
with which we bhad to travel, invariably interposed to prevent my making full use of them.
Colonel Walker also designed, and had prepared and photozincographed, a star chart, projected
on a new principle, showing only stars of the first three magnitudes, nautical-almanac stars
being distinguished from all others. I found this chart a very valuable practical guide while
observing.

On Sir Douglas Forsyth’s application to Colonel Walker four of the Great Trigonometri-
cal Survey ‘ Pundits,” or rather two of the old Pundits with two assistants, were attached
to the Mission, as it was hoped that an opening would occur for the despatch of these men
from FEastern Turkestan across the Gobi Desert and through Thibet to Hindustan, It was
not deemed advisable however to employ them thus, and when the Mission advanced from
Yarkand to Kdshghar it was necessary to leave them in Ydrkand. Permission was given,
however, for one of them to follow me to Késhghar, and he did useful work, of which more
hereafter. The remainder were employed in Ydrkand during the winter in taking meteoro-
logical observations.

Road to Yarkand.

For a few marches from Leh, in every direction, the country has been carefully and
correctly surveyed and mapped in former years by parties of the Great Trigonometrical Survey
under Major Montgomerie, R.E., but between this rigorously executed survey (bounded on the
north by the head waters of the Nidbra and Shyok, and on the north-east by the Ling-zi-
thung plains) and the table-lands of Turkestan, lie vast tracts of mountainous country, parts of
which, through the enterprise, zeal, and energy of Messrs. Shaw, Hayward, and Johnson, have
been mapped with tolerable accuracy, while other parts have probably never yet been traversed
by man, certainly not by geographers. It was my object to weld together as far as possible
the existing materials into a harmontous whole and to add whatever I could to existing data.

It had been decided that the Mission should proceed to Shéhiddla in two parties, the head-
quarters going by the old Kdrikorum route, whilst a detached party, consisting of Captain
Biddulph (in command), Dr. Stoliczka, and myself, was directed to proceed vi¢ Changchenmo
by the route by which the former Mission returned from Y4rkand in 1870, and as we had

* The Head-quarters of the Great Trigonometrical Survey.
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several days’ start of the main party it was hoped that we might be able to discover some
alternative route by which that line of road might be shortened and difficulties avoided. The
delay of the Hadji Turrah Sahib, the Ydrkand Envoy, in Constantinople made it necessary
for the advanced party to halt at Leh until authentic news should arrive of his departure.
Authority to advance was not received until we had been there for more than a fortnight, and
we left it finally on the 12th September with orders to join the main party at Shahiddla on
the 20th October.

This unfortunate though unavoidable delay not only deprived us of so much time for
prosecuting geographical investigation, but postponed our departure to so late a season that
inclement weather proved a serious hindrance to our advance, and a still greater impediment to
me in carrying out the programme I had laid down for myself. :

As the best arrangement I could make, one Pundit with an assistant was left at Leh to
proceed with the head-quarters camp; the other one with a better instructed assistant, capable
if necessary of doing independent work, was to accompany our own party, and in the probable
event of our separation was to be attached to Captain Biddulph, the assistant being attached to
Dr. Stoliczka. Abdul Subhin, the Native Surveyor, or “ Munshi” as he is generally called,
was to accompany me as recorder and general assistant, and to be sent out with the plane-table
should opportunity occur.

It might have been expected that the presence of such a large party would have facilitated
arrangements for carrying on work; but the exact contrary was the case, as the demands
on the limited resources of the country were so great that it was found impossible to
send out any detached parties, the Native Surveyors were therefore obliged to accompany
the main camps, to march when they marched, and halt when they halted ; and as the marches are
arranged for the convenience of travellers and not of Pundits, some of them were found
uncommonly stiff and difficult to get through before dark. As the Pundits were in pairs a
great part of the way and thus able to divide the work, the ground was got over with
a fair amount of accuracy: and checked and corrected by the latitude observations taken both
by themselves and myself on the outward and return journeys, the routes are certainly laid
down with an amount of accuracy not hitherto attained.

I should explain that in making my plans I was guided by the peculiar nature of
the survey work genecrally done by these natives. This consists of a traverse sarvey, the
angles of which are measured with a prismatic compass and the distances determined by the
number of Pundits’ paces. These paces have a slightly different unit of length, which is
generally determined at the close of operations by comparing the total amount of northing or
southing as shewn by the traverse, with the true corresponding distance as determined by
the difference of latitude between the starting and closing points. The Pundits are all able to
take latitade observations with a sextant and are instructed to do so wherever opportunity oceurs.
It is obvious that the accuracy of the survey depends upon their being able to keep up a
continuous measure of the road ; any break in it would ruin the work. Hence the necessity, if
possible, of their working in couples, so that they may relieve each other in the pacing, especially
where, as in the present case, they were obliged to accompany the large camps and could not
select their own halting places. - The days were getting short, and if darkness once overtook
a man before he had concluded his work, there was every probability of his whole survey being
spoiled.

Having thus arranged for the two main lines of road to be laid down with consider-
able accuracy, I was free to devote myself to what I considered a very important matter, viz.,
the fixing accurately the correct positions of certain points on the line of march. I wished to
do this either by triangulation in continuation of the Great Trigonometrical Survey system of
triangles, or by running with the small theodolite a very careful traverse of theroad. With the
Munshi’s help I trusted to be able to carry this traverse up to Shdhiddla, a point whose position it
was very important to determine with accuracy. I also hoped occasionally to place myself in posi-
tion on the plane-table by means of certain trigonometrical points which were fixed years ago
by the Survey Department in advance of the accurate detailed survey. Many of these points are
in the main Kérdkorum and Kuen Luen ranges ; some of them in the hearv of the lerra incognita
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before alluded to; and had I had more time at my disposal, and had the weather beecn more
favourable, I might have done very valuable work. As it was, owing to the antagonism of the
elements my diary shows one almost continuous succession of disappointments, most dis-
heartening under the circumstances that it was the beginning of the journey, and that T did
not know but that cireumstances might prevent any work being done after cntering
Yirkand territory. Climbing hills at the great elevation we were then at was very hard work,
and of course occupied considerably more time and labour than similar ascents at a lower level ;
and in nine cases out of ten when one did arrive at the top of a high hill, snow and elouds
entirely obscured both distant and neighbouring peaks. This cloudy weather combined with the
necessity of regulating halts and marches according to the places where supplies had been laid
out, soon made it evident that it was useless to attempt a continuation of the triangulation.
The length of some of the marches and the shortness of the days made the exccution of a
careful traverse, as impossible as the triangulation, and after some very hard work, I reluctantly
came to the conclusion that nothing could be done by myseclf (7.e., in addition to astronomical
work), but to make what use I could of the plane-table. Even with this but little was done
. owing to the cxtremely unfavourable state of the weather ; but I fortunately succeeded in fixing
my position satisfactorily at two or three places on the road to Shihidila, the most northerly
point where I did so was at Chibra, south of the Sugét Pass. Throughout the journey the cold
was so intense that even the Bhots®* who were with me used, on arrival at the top of a hill, to
lie down in hollows or crouch behind stones in order to avoid the bitter blast. Under these
circumstances, satisfactory work could not be expected, and although I kept my own health
in a wonderful manner, I had the misfortune to knock up more or less ncarly every man who
accompanied me.

From the 24th September, the day on which we reached Gogra, until the 17th October
on arrival at Sugét, I was never at a lower level than 15,500 fect, and during the whole of
that period the thermometer seldom rose as high as freezing point (32° F.), whereas at night
the minimum would vary from zero to 26° below zero.t From 26th September to 8th Octo-
ber I was never below 16,300 fect, my highest camp being at Dehra Kompds} 17,900 feet
above the level of the sea.§ Snow was frequently falling throughout the whole of this period,
and for threc days wags the only substitute for water, for both. man and beast. Captain
Biddulph, who travelled by a morc casterly route than Dr. Stoliczka and myself, was living at
even a greater clevation,

On the 13th of October Dr. Stoliczka and myself reached Aktigh, where we joined
the head-quarters eamp. It had originally been arranged that Captain Biddulph, accompanied
by a Pundit, was to cross the Kédrikorum line of road and explore the country to the west of
Aktigh towards Kufelong. Dr. Stoliczka, accompanied by the other Pundit, was to bave
crossed from the Kardtigh Lake by a new route to the Kirdkdsh River, but his illness, as
well as the weak state to which the camp followers were reduced from lengthened exposure to
cold and hard work, made it necessary to alter these arrangements. :

I was now directed to go up the Kdrdkdsh River, and endeavour to find the road which
was believed to exist between some point up the river and the Kéritdgh Lake, and which it
was supposed might turn out a good alternative route. I returned from this expedition, the
details of which are given in another place, on the 20th October, and left the following day
with a party under the orders of Colonel Gordon for Sanji with instructions to await Sir
Douglas Forsyth’s arrival at that place.

As Shihiddla was the first point where we struck the Atdlik’s dominions and met his
people, I briefly give the result of survey operations up to that point.

* Bhots are inhabitants of Ladakh.

t i.e., 58° below freezing point.

1 So called from having been used as a camping ground by a former Survey Officer or Kompas (compass)
wala, the native designation for all surveyors.

§ It was the hardships encountered while traversing this elevated region that brought on the illness which
subsequently cost Dr Stoliczka his life.

B
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One Pundit and his assistant accompanied the head-quarters camp and werc kindly
looked after by Captain Chapman, who himself took some astronomical observations along the
road. They ran a route survey from Leh, vid the Khirdung Pass, up the Nubra Valley to
Changlung, thence by the Sdser Pass to Siser, from which place the Pundit proceeded by the
winter route up the Shyok River and by the Remo glacier to Daulat Beguldi, while his assist-
ant took the summer route by Murghi and the Dipsang plains to the same spot. Thence they
proceeded by the regular road over the Kérdkorum Pass to Aktigh, from which place they
carried their traverse down the Y4rkand River for three marches to Kirghiz Jangal, returning
thence to Sh4hiddla by the Kirghiz Pass.

Kishen Sing, the Pundit, accompanying the advanced party commenced his route survey at
Chimray, two marches east of Lieh. At Zingr4l, the next halting place, his assistant diverged from
the main road, going over the Kay La (Pass) and joined us again at Tankse. The Pundit went
with the main camp over the Chang-la.* From Tankse we all proceeded to Gogra, whence the
Pundit was detached to accompany Captain Biddulph, who went over *“ Cayley’st Pass” and the
Ling-zi-thung plains, considerably to the east of the road by which the former Mission returned
from Ydrkand in 1870, which road, however, he rejoined at Kizil-Jilga, thence following the
K4rik4sh in all its bends down to Shihiddla. Captain Biddulph took numerous observations
for height on his line of march, generally using one of the mercurial barometers for that purpose.
The Pundit kept up a continuous route survey the whole way and took frequent astromomical
observations for latitude. Both Captain Biddulph’s and Pundit Kishen Sing’s observations will
be found in the Appendix to this Chapter.

This Pundit’s assistant, aided by the Munshi (as soon as I became convinced that a theo-
dolite traverse was impracticable), carried a route survey along the road I myself followed, i.e.,
the one by which the former Mission returned from Yérkand, by the Changlung-Pangtung Pass.
This road skirts the west edge of the Ling-zi-thung plains and striking the K4rdk4sh River
near its head, follows the course of that river until it turns off suddenly to the north-west,
a point a little beyond Khush Maiddn; thence the road passes vid the Kiritigh Pass and
Lake to Aktigh. From Aktdgh it goes over the Sugét Pass from which place I sent the Route
Surveyors up in a north-west direction to cross the hills in front and stike the path passing
from the Khirghiz Pass to Shéhiddla. My object in detaching them by that road was to
enable the Minshi to fix himself in position by some of the survey peaks on the Kirdkorum
away to the west. He had one fine day and succeeded in doing so, but at the cost of frost-bitten
fingers, from which it took him a considerable time to recover.

Throughout the march I made astronomical observations with my theodolite which have
been reduced (in duplicate) in the head-quarters office of the Great Trigonometrical Survey
since my return to India. They, together with my fixings by the plane-table, as well as my
astronomical work on the rcturn jouroey, and the Pundit’s own observations, form the basis on
which the whole of the Pundit’s traverses have been built up. To this frame I have added such
material as is available from the maps of the Trigonometrical Survey and of Messrs. Johnson,
Shaw, and Hayward. The whole combined form a map more accurate and complete than
anything yet published, and should, for geographical purposcs, as far as the actual lines of road
are concerned, leave bul little more to be desired.

Descriptions of the routes traversed by various members of the Mission will be found
in the Appendix, Section, Routes.

As regards this early portion of our journcy the only new contributions I can give to
science and geography are the results of a boating expedition on the Pangong Lake, and an
account of the excursion, already referred to, which I made from the neighbourhood of Shahidila
to try and discover an alternative road on to the Karatagh plain.

The Pangong Lake district has been described at considerable length by Captain
Godwin Anusten in the Royal Geographical Society’s Journal for 1867, and the additional

*17,690 feet. | 119,280 feet.
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information I can now supply refers to the depth of the lake, an interesting subject of enquiry,
and onc which has, I believe, never been investigated with reference to this or any other of the
Himalayan Lakes. A portable India rubber boat, which I had procured from England in the
hope of ultimately floating it on Lake Lob, was the means which enabled Captain Biddulph
and myself to make a section across the bottom of the lake. We arranged to halt a day for
the purpose at Lukong.

The soundings were taken by Captain Biddulph with a fishing line, which I had carefully
measured and marked before starting. e fortunately had a guiet day, and owing to the
entirc absence of wind and current there was not the slighest difficulty in getting these
soundings most accurately.

Starting from the sandy shore at the west end of the lake we made for the island,
lying about two miles off and situate nearly equidistant from the two sides of the lake. At 100
yards from the shore (V.B.—The horizontal distances are only rough estimations) the depth
was 55 feet, the bank sinking gradually; 150 yards further on, the depth was 93 feet, and 200
yards further 112 feet; at 550 yards more, depth 130 feet, the maximum depth reached between
shore and island. As we approached the latter the water grew rapidly shallow. At a distance
of 400 yards from it, there was only 50 feet of water, and at 250 yards only 14 fect, from this
point a shelving sandy bottom stretched up to the island, which consisted of a mass of rocks,
about 150 yards in length and considerably less in breadth, of irregular shape, and extending in a
direction parallel to that of the lake, viz., from north-west to south-east. It was composed mostly
of calcareous tutfa, and in no place rose to more than four feet above the surface of the lake.
"The rock was very brittle and jagged, and in many places was covered with masses of shells, of
which I brought away specimens: these shells appeared to me to have become only recently
untenanted, but they were pronounced by Dr. Stoliczka to be many centuries old and to be
fresh-water specimens. The island or rather islands (a short distance from the main rock in
a south-east direction is a long sandbank rising only a few inches above the water) are
submerged during heavy storms, for we found many fragments of wood, weeds, and even
cattle dung, which had evidently been washed ashore from the mainland. Although the
water was beautifully clear we looked in vain for fish, and with the exception of a species of
bug, of which myriads werc swimming about, we failed to see any animal or signs of life
of any description. This is ‘the more curious, as in a small stream which flows into the
lake near Lukong there is an abundance of fish. The temperature of the water, which was
decidedly brackish, was 55° F.; its color, a very pure blue where deep, and green where shallow.

From the 1sland I pulled to the north shore of the lake, which lying uuder precipi-
tous cliffs I expected to find much deeper. The water deepened out gradually to 107 feet at
300 yards from the island, and at about half way across, say half a mile from shore, there was a
depth of 136 feet; at 250 yards from the mainshore we found 142 feet; at 100 yards, 114 feet;
at 50 yards, 95 feet; at 30 yards, 80 feet; at 20 yards, 50 feet; at 10 yards, 12 feet. The boat,
12 feet long, was very well adapted for work of the kind, and in the absence of wind I was,
without violent exertion, able to pull it along, carrying one passenger, at the rate of nearly, if
not quite, four miles an hour, and this at an elevation of 14,000 feet above the sca. In fact
the exertion required was considerably less than would be needed for walking at the same pace.
The banks of the lake, which is about forty miles in length, showed evident signs of the water
having formerly stood at a much higher level than it does at present: and there can be little
doubt but that the valley along which the road passes from Tankse up to the lake, was, at no
very distant period, its main outlet; for although there is now a low pass, about twe miles
from the head of the lake, yet it is not much more than 100 feet above the present level of the
water, and is moreover chicfly formed by detritus washed down from two side ravines, and of
very recent formation.

With reference to my short excursion up the Kérdkish in search of a mew road, I
left Sugét on the morning of the 17th October, and was accompanied as far as Balakchi (9 miles)
by Drs. Bellew and Stoliczka, who were paying a visit'to the jade mines. After leaving them
I marched on for two and a half hours to Gulbdshem, where I met Captain Biddulph on his way
down the K4rdkdsh to Shéhiddla. My syce (groom) and guide, the only man in our united camps
at Sugét, who professed to know of the existence of the road I was now searching for, had led
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me to believe that at about one Zos (2 miles) from Gulbdshem, by turning up a lateral ravine on
the south, a journey of 3 Zos would bring me to a very low and ecasy pass, with an almost
imperceptible ascent, from the top of which we were to look down upon the Kiritdgh plains;
and the evening we were at Gulbdshem he pointed out a neighbouring spur, beyond which,
he said, the road turned off. 'What then was my annoyance when the next day we did not
reach the turning until after a long and difficult march of 18 miles up the Kardkish River,
and even then, according to his account, the pass was further off than he had stated it to be
the day before. I was extremely vexed at thus partially losing a day, for my camp was so far
behind (I baving arranged for a short march hoping to get up to the pass and back before
night) that there was no time to move it much further on that day, and I had to halt at the
entrance of the valley leading to the pass. I had now only two days left in which to visit
the pass and return to Sh4luddla, as it had been arranged that I should have to be there on
the 20th so as to be ready to leave with Colonel Gordon on the 21st.

Starting early in the morning of the following day and quitting the Kdrdkash
River (at a point 12,500 feet above the sca), we went up a broad open ravine, running
south for 2% miles, to a point where it divides into two branches of which we followed
the eastern for about half a mile up a steepish asecent to a point where this also divides into
two smaller ravines with a steep spur running down between them. These two ravines were
bounded externally by precipitous banks several hundreds of feet in almost perpendicular
height. There was apparently no practicable path along the lower portion of these defiles,
but the road zigzags up the spur running down between them, and then follows the left
hand one. The top of this first ascent was about 2,500 higher than our eamp on the Kérs-
kish River.

From the top of the zigzag, the road up which, though steep, was good and practi-
cable for laden ponies, we reached a more open country and the road now followed a broad
grassy ravine with a gentle but steady rise. I followed this for seven or eight miles rising to
about 16,800 feet, and there was still a stretch apparently of several miles, of gently
undulating ground in front. As it was getting late in the day, and there was no time
for me to go further, I climbed up a hill from which I obtained a view of the water-shed. I
sent on the Pundit (the one who had been accompanying Captain Biddulph, and whom I had
brought back from Gulbdshem) with instructions to follow the ravine to the water-shed, and
to go beyond and fix by intersection either the Kdrdtigh Lake or the hill at Tamba camping
ground between Kérdtdgh and Akt4gh, and, if possible, to return by Aktigh and rejoin the
Head-Quarters camp at Shdhiddla. He succeeded the following day in passing the crest which
turned out to be not more than a couple of miles from where I had left him, and in fixing by
intersections from a distance the position of the hill before alluded to; but the guide having
become seriously ill and no one else knowing the country, and the whole of the Kiritigh
plain being several inches deep in snow, the Pundit was obliged to return vid Gulbashem
rejoining the camp after I had left with Colonel Gordon. 1 returned myself that same evening
to my camp at Fotdsh in the Kdirdkdsh River, not reaching it, however, till late at night and
getting two or three falls on the road, which, although tolerably good by daylight, was in
certain places, especially at the foot of the steep zigzag, by no means easy in the dark.

I do not think that this route is likely ever to come into general use, for although
1t is perhaps a better road than that between Shghiddla and Kéirikorum Brangsa (vid the
Sugét Pass), yet it is much longer. From Shihiddla to Brangsa the road vid the Kirdk4sh
is at least 15 miles longer than the one by the Suget Pass. Should, however, the road
vid Kizil-jilga and K4ritdigh come into frequent use, I believe the Fotdsh route might
be employed with advantage, as there is very little difference in length of road, and grass and
fire-wood are to be found in abundance all the way from Shéhididla up the Karikdsh River,
and for fwo miles up the (Fotdsh) ravine, after which there is plenty of grass all the way to
the pass as well as any amount of Boortsce.* There were numerous tracks, on the higher

* Boortsee is a small plant with large woody roots which grows wild in large quantities, and is in many places
the only fuel obtainable by travellers.
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ground, of both Ziang (wild horse) and wild yik,* a good evidence of the excellence of the
grass. The road has evidently been occasionally in use, as it is marked in places where it
might easily be lost in the smow by small stones placed in an upright position here and
there on large rocks. My guide told me that he had only once travelled by it, when accom-
panying a very small caravan of not more than five or six ponics, on which occasion, there
being a great deal of snow on the Sugét Pass, through which they feared they would be unable
to force their way, they had resort to this alternative route to the Kirikorum. I have

never met another man who was acquainted with this road, and its existence appears generally
unknown to the: Bhots of Ladikh.

I returned the following day to Shihiddla (33 miles) visiting en roufe the jade mines
between Gulbdshem and Baldkchi. These have been described at length by the late Dr.
Stoliczka.

It was deemed advisable, that from Shahidila onwards all open survey or display of instru-
ments on the road was to cease. Permission was given, however, for onc of the most
experienced and wary of the Pundits to take observations quietly with a small pocket com-
pass, with which he carried his route survey up to Yérkand. I also made occasional observa-
tions at night for latitude, so that a rough but tolerably correct survey of the road was
obtained. On our return to India these restrictions were found to be unnecessary, and one of
the Pundits procceded from Yirkand »id Sanjui and Shahiddla, and without any attempt at
concealment paced and re-surveyed the road carefully.

When we left Yarkand for Késhghar the Pundits were directed to remain behind, but
one of them was permitted to follow a few days after, and made a very fairly accurate route
survey up to Késhghar, the others had to stay in Yarkand until we left the country and
returned (with the exception before mentioned of the man who went by Sanjd and Shihidila)
with the advanced baggage party under Tird Sing, + vid the Kugidr and Karikorum route.
They carried a route survey from Yarkand up to Leh: The ground between Karghdlik and
Kdlunaldi {on the Yairkand River below Kufelong) had mnever before been surveyed.
The Pundit who followed us to Ké4shghar did some good work ; besides making an excursion
with Térd Sing to some of the neighbouring bazaars, whose position he was enabled to fix,
he accompanied a party of the Mission on an excursion to the north of Kéishghar in the Altyn
Artysh Districts, making a traverse survey of the road. Healso went with Colonel Gordon’s
party to Sirikél (Tdshkurghan), and rcturned to Yarkand by himself, diverging from the
route by which he had come at Chehil Gombéz, whence he proceeded by the direct road to
Yirkand, a distance of upwards of 100 miles, over ground that has never previously been sur-
veyed. It was arranged for him to return to India vid' Khotan, a journcy he accomplished
most successfully. Prior to leaving the country he paid a visit to the Sorghik Gold Ficlds in
latitude north 36°39'51” longitude 82°42° cast of Greenwich, about 160 miles (by road)
to the east of Khotan.? Recturning thence to Kiria be found his way back to India by
Polu, Noh, and the Pangong Lake, a route rugning from one and 2 half to two degrees to
the cast of the most easterly route we have hitherto possessed, viz., that traversed in 1865 by
Mr. W. H. Johnson in his journcy to Khotan. Details of the route followed by the Pundit
are given in the Appendix, as are also his observations for latitude and height.

Description of routes between Lddaklh and Turkestan.

It is not proposed to give here a detailed description of the lines of route followed by
the members of the Mission on their travels between Ladakh and Tiastern Turkestan,} buta
bricf comparison of the various lines of road between the two countries may not be uninter-
esting.

* A yak is a species of mountain ox which only lives ot great altitudes, and is much used for the carriage of
merchandize over snow and ice. On ice they are far more sure-footed than any other beasts of burden.

+ Treasurer to the Mission.

Details of the roads traversed by the members of the Mission will be found in Section G. of the Appendix
to this Chapts v
o this Chapter.
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For practical purposes these routes may be divided into three, viz.—

The Kardkorum route with variations (leading to Yarkand).
The Changchenmo route with variations (leading to Yérkand and Khotan).
The Rudokh (or Changthang)¥ route (leading to Khotan).

The Karakorum route may be subdivided into two, the Zamistdni or winter and the
Tabistdni or summer road, and although these have a few marches and camping grounds in
common, and cross the great water-shed between India and Central Asia at the same point, the
K4rikorum Pass, yet they diverge from each other throughout the greater part of their courses.
As a rule it may be laid down that the winter road passes wherever possible along and over
the beds of rivers, which in the cold season contain but little water, and are generally
frozen over: these streams, which form no obstacle in winter, are often impassable torrents
in summer. It is therefore no matter of surprise that in spite of the intense cold and hard-
ships of a winter journey the merchant often selects that season for his travels. The first
great obstacle to be encountered after leaving Leh, both in summer and winter, is the well
known Kailds range, which is said to run in one unbroken line from the sources of the Indus
to the junction of that river with the Shyok. To the north of Leh this range divides the
drainage of these two rivers, and is one of the most formidable obstacles to be encountered by
the traveller to Turkestan. In winter it is crossed by the Digar La+ (17,930 feet above sea
level}, a very difficult pass, in crossing which it is necessary to employ either ydks or men for
the carriage of goods. A party of the Mission went over it in June, and even then there
was snow lying on the top while ice and snow combined to render the passage difficult along
a distance of some miles.

The summer road crosses the Khardung or Leh Pass,} almost north of Leh, and is 17,900
feet in height. This Pass also is impracticable for laden ponies, and is so difficult that late in
June on our return journey from Yarkand, after descending the Nubra river, it was deemed
advisable to go a long detour vid the Digar Pass in order to avoid the still more formidable
obstacles on the Khardung. This made the journey from Sati to Leh 42 miles instead of 29.
After crossing the Kailds range and entering the Shyok valley the traveller has now before him
the great Muz-tagh§ or Kdrikorum Range. In the winter by following the narrow, wirnding,
and difficult valley of the Shyok river he reaches the Kdrikorum Pass, a distance of 114 miles;
in the course of this portion of the journey the frozen swrface of the stream has to be crossed
no less than 30 times. In winter this can easily be done, as it is generally bridged by snow
and ice, but in sumamer owing to the floods caused by the melting glaciers ar entirely different
route has to be adopted, and instead of ascending the Shyok the traveller descends that river
to a short distance below Sati and then ascends the Nubra river, a large tributary fed from
glaciers in the same mountain mass that supplies the Shyok.

The Shyok is crossed in boats near-Sati, where in the summer it is a very large and rapid
river. Passengers and goods are carried over in boats, while the baggage animals are made to
swim across. DMany of the Jatter arc drownedgin crossing.

Ascending the Nubra valley, one of the most fertile and richly cultivated in Ladakh,
the traveller goes as far as Changlung (10,760 feet), almost the highest village in the
valley, and situated about 40 miles above Sati. The merchant generally takes this bit very
easily, advancing by short marches of ten miles cach, in order to make the most of the supplies
of grain and excellent lucerne grass, both of which are here obtained in abundance. The
caravans from Yarkand often balt a week at Panamik (a large and flourishing village a few
miles below Changlung) to feed and rest the baggage animals after the hard work and scant
fare that they have bad on the journey. It 1s here that on the outwgrd journey the real
difficulties of the march commence. Instead of following one stream right up to its source
mn the Kdrdkorum Pass, as is donein the winter route, the traveller has first of all to cross a

* Changthang, in the Thibetan language means ¢ northern plain.”

+ “La” is the Thibetan word for “ Pass.”

1 Sometimes also called *“ Laoche La.”

§ In Turki “Muz-tagh ” means “Ice Mountain ” and “ Karakorum " is the equivalent of *Black gravel.”



(1)

very high and precipitous hill just above Changlung village. The road ascends by a zigzag and
rises rather more than 4,000 feet in a length of about five miles, the stiffest bit of ascent on
the whole journey to Yéirkand. After reachmo‘ the top of the Karawal Pass (so called from
a karawal or outpost erccted many years go at This spot to enable the Ladakhis to defend their
country from invasion from the north) the road descends into the Sasér stream and then passes
up it to the Sdsér La, a pass over a mighty ridge covered with snow and glaciers which runs
down from the great mountain mass forming the eastern extremity of the so-called Kdrdkorum
Range and separates the waters of the Nubra* from those of the Shyok. This pass (17,820
feet) is onc of the most difficult on the whole road, and is rarely, if ever, free from snow,
while the road passes through, over, and alongside of glaciers for many miles.t The road
from the top of the pass follows the bank of a stream which enters the Shyok River at Saser
Polu, a halting place on the winter road. The Shyok is herc crossed with diffieulty, as is
proved by the fact that two Ladakhis werc drowned there when returning from laying out sup-
plies for our return journey.

The road now ascends a tributary stream on the left bank of the Shyok crosses a low pass;
and at Murghi Camp joins another stream which flows from the Dipsang plains into the
Shyok River. It was at this point, at a height of 15,200 feet, that the late Dr. Stoliczka
breathed his last, after having traversed the Kérikorum Pass and the perhaps still more
trying Dipsang plains which rise to an elevation of about 18,000 feet above the sea. The
intense cold of this bleak and dreary waste prevents this route from being adopted in winter,
during which season the caravans follow the Shyok River from Saser Polu up to Daulat
Beguldi (Turki for “ Daulat Beg died,” an appropriate name for so desolate a spot). This camp,
which is situated in the north-west corner of the Dipsang plain, marks the junction of the
winler and summer routes, which unite here, and cross the Kdrdkorum Pass 11 miles above the
camp, continuing together a distance of 40 miles further to Ak-t4gh. The Kdrdkorum DTass,
though 18,550 feet above the sea, is by no meansso formidable an obstacle as is generally sup-
posed. It is always frec from glaciers, and in summer from snow. The ascent on both sides
is gentle, and the road good, so that, although it forms the water-shed between Hinddst4n and
Central Asia, it is less of an obstacle to the merchant than the Digar, the Khardung, the Saser
or the Sanju Passes. From it the road passes along the Kdrilcorum stream (one of the head-
waters of the Yirkand River) to Ak-tdgh, traversing the comparatively open ground on the
west of the Karatdgh} plain. At Ak-tagh the roads again diverge, the winter route con-
tinues down the Yarkand river, which is crossed 18 times between Ak-tdgh and Kilinaldi,§ a
distance of 74 miles. At the latter place this road ascends the range that was called by Hay-
ward the western * Kuen Luen,” and crosses it by the Yangi-Diwan (or “ New Pass,” 16,000
feet) into the Tizn4f River, which it follows for 41 miles to Chiklik. The road is here taken
over onc of the northern spurs of the Kuen Luen by the ¢ Tupa”|| or Ak-Korum Pass (10,470
feet), whence it descends along the banks of a gently sloping stream to Kugiar, 2 considerable
village (containing 400 or 500 houses) on the borders of the plains of Eastern Turkestan, and
41 miles distant from Karghalik, a large town situated at the junction of the Zamistini (vid
Kugiar), and the Tabistani (vm SénJu) routes, It was by the Kugiar road that the Mission
returned to India. The road had been closed for several years previously by order of the Yarkand
authorities owing to the risk to which travellers were exposed of being plundered and sold into
slavery by the wild Kanjud robbers (of Hanza and Nagar), who coming down from their
fastmesses to the north of Binji and Gilgit used to render the whole valley of the Yirkand

* At the head of the Nubra valley a road passes over the main Karékorum chain by the Chorbut Pass
and descends into the Yérkand river at Khufelong. It was formerly much used by the Baltistan merchants, but
is now rarely employed. It is probably not less than 19,000 feet high, and is always clused for at least nine
months in the year, and is at no times practicable for laden animals.

t On the return journey of the Mission several hundreds of coolies were employed for some weeks in
preparmv the road over this pass.

“ Karatagh”=" Black Mountain.”
§ “ Kulunaldi”="the wild horse died.”
Il In Turki Tupa means “hill,” and Ak-Korum “w]:ute gravel.”
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River from Kildnaldi up to Ak-tdgh, utterly unsafe for travellers or merchants unless in large
parties and well armed.*

It was in the month of June that the Pimir party returmed by the Kugiar route some-
what too late in the season to traverse it with safety, and considerable danger was incurred from
the daily increasing floods of the Tiznaf River, which after noon used to come down with such
force as frequently to close the road. At this season also the southern slopes of the Yangi-
Diwin (Pass) ace very diflicult to traverse and somewhat dangerous, as the recently dead bodies
of numerous baggage animals seen by us on the return journey too surely testified. The fldods of
the Tiznaf arc probably worse in June and July than at any other time of the year, as after
that period the snow on the lower mountains has nearly all been melted. The Y4rkand River,
on the other hand, above Kildnaldi, being fed more generously by glacier streams is more
difficult later on in the hot weather. e found that although there was a much larger
body of water in the Yarkand than in the Tiznaf River, yet in the former the bed was broad
and level, and was crossed without difficulty; whereas in the Tiznaf the bottom is narrow
and generally composed of large stones and boulders which render its passage very dilficult.t
The road crossed it nearly 20 times in one march, or about once in every linear mile of its
course. A month earlier in the season (May) the river was frozen and was ascended by an
advanced party of natives without difficulty.

42. Returning to Ak-tigh, the point of divergence of the two routes, the summer road
passes thence over a spur of the Kuen Luen by the Sugét, a tolerably easy pass (17,610 feet),
from which the road deseends along a winding strcam to the K4rdkdsh river which it strikes a
few miles above Shahidudla.f

At Shéhiddla the Kardkésh river winds through the Kuen Luen Range.§ The road
follows along it for some 20 miles, and occasionally crosses it. In summer its passage is
effected by merchants with considerable difficalty. The Kardkdsh flows in the direction
of Khotan, and between the river and Yarkand lies a formidable spur from the Kuen Luen,
.which has to be crossed. The traveller, if he be here unfettered by political obligations, has the
choice of three roads before him, vsz., by the Kilik, the Kilian, and the S4nji passes:
Traders are seldom or never allowed to use the former which is said to be the casiest and

2 ) \

* % Note.—These robbers, apparently from fear of the Kishghar Amir, have of recent years ceased to infest
this road, but it is reported that since the return of the Mission from Yérkand, the Kunjudis have attacked a
nomadic tribe called Phakpos, who inhabit numerous valleys on the west bank of the Tiznaf river. The road by
which these robbers advance must pass over numerous g{aciers, and crosses the Kardkorum range by the Shing-
shal Pass, a short distance to the west of the Shigar or Muztagh Pass. The road from Shingshal descends the
Kum stream and joins the road from the Muztagh Pass at a distance of one and a balf marches to the north of the
latter. After three short marches more the Yarkand River is reached at Dahn-i-Bazar Darah, three short marches
below Kulunaldi (on the same river), a frequently used halting place on the Toad between Karilorum Pass and
Kugiar. The Shingshal Pass is said fo be easicr than either the Chhorbut or the Shigar DPasses, and is ot times
passable by laden horses. The Muztagh Pass (which was estimated by Godwin Austen at 18,400 fect, and by the

1 Or natives of Baltistan, o mountainons  Schlagentweits at 19,000 fect) road lies for a great distance over glaciers,
district inhabited by Shish Musulmans,and  and is difficult and dangerous. It is occasionally used by the Baltis,®
1ying to the north-west of Ladakh. who have a colony in Yérkand, and who traverse this pass when return-

ing thence to their own country.

t On one occasion during the return journey, when I had gome on a couple of days ahead of Colonel
Gordon's party so as to have more time for survey, I had, in order to insure sccurity from water, placed my
chronometers in my pockets instead of in the mule trunks where they were usnally carried. It was the first time
that I had done so, and as ill-luck would have it, I twice got parted from my horse in decp water while searching
for a ford, and had to swim for my life with my chronometers in my pocket. On the same occasion my horses
:ni'bagva%e animals were cut off from all supplies by the floods, and were for more than 36 hours without

asting food.

} Nofe.—At Shahidila is a small fort which during the time of the disturbances in Eastern Turkestan
(which resulted in the accession of the present King) was occupied by 2 detachment of the Maharaja’s troops from
Kashmir. These were subsequently withdrawn and the place is now generally recognized as belonging to the
Kashghar ruler. The Kirghiz of Sanju have of late years constantly occupied the Karakash valley up as far as
the great bend above Sora, and occasionally ascend some of the valleys to the south, leading up to the Karatagh
plain; in many of these valleys there is abundance of grass and wood.

§ Dividing it according to Hayward’s nomenclature into Eastern and Western Kuen Luen.
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shortest ; it follows the course of the Toghra, a considerable stream which enters the Kardkdsh
nine miles below Shahiddla. The floods of this stream in hot weather often detain travellers
a considerable time on its banks. The Kilik Diwan (Pass) is crossed in the 3rd or 4th march
from Shahidila, and after going over another low pass the road joins the Kugiar route at
Beshterek, one day’s march to the south of Karghilik; little is known of this road, but it
is said that grass and wood are to be found at every stage. It was once much used by the
Baltistan merchants who are settled in Y4rkand.

Nearly three miles below where the Togra-su enters the Kirikdsh River is the fort
of Ali Nazar, where the Kilian road leaves the Karakash valley and passes up an open ravine
in a north-west direction. This road is sometimes used in the summer as an alternative to
that over the Sinji Pass; it is somewhat higher than the Sinjd Pass, but, although imprae-
ticable for laden horses, is not so difficult to traverse. The Kilian pass is crossed in the
sccond day after leaving the Kérikdsh. The road follows the stream from the pass for four
marches when it debouches into the Turkestan plain at the village of Kilian, two marches to
the south of Bora on the road between Sanju and Karghalik.*

The third and most frequented road from Shéhiddla is vi¢ Sdnjd. It leaves the Kardk4sh
20 miles below Shihiddla at Mazir Abd Bakar, from which place the road ascends to the
summit of the Sdnjd (also happily named “Grim”) pass which, although not more than 16,700 fect
above sea level, was decidedly the most difficult obstacle encountered by the mission on the road
to Yarkand.t Its summit is never frec from snow and ice, and is impassable by laden ponies.
Yaks have always to be used and are collected from all quarters for the passage of a large caravan.
TFrom the pass the road descends to the Sdnjid or Sarikia River, which it follows to the large
and scattered village of Sdnjd, on the borders of the Great Turkestan Plain. Occasionally
in the hot season the S4njd River is so flooded in its lower course as to become impassable, in
which case a detour is made by a road which crosses a small spur by the Chuchu Pass (11,800
feet), after which it follows the Arpalek stream to near Sinji. Thence a good and level
road leads to Y4rkand, a distance of 122 miles, and meets the Kilian route at Bora, and the
Kilik and Kugiar routes at Kargh4lik.

Returning now to the Changchenmo route from Leh to Turkestan, on this also the Kailds
range has to be crossed, but further to the east than on the Karakorum route. The road
ascends the Indus for 20 miles, and then goes up a tributary stream for 13 miles to Zingril,
from which place the range may be crossed either by the Chang La (17,600 feet), or the Kay
La (17,900 feet). By the former and easier road of the two it is 23 miles from Zingral to the
large village of Tankse, situated on one of the tributaries of the Shyok River. By the Kay
La foot passengers shorten the road by some six miles. The roads over both passes, although
free from glaciers, arc very dfficult; and it is usual, although not absolutely necessary, to
employ yaks in earrying goods across.

Ténkse is the last place on this road where supplies are procurable, and is, by the shortest
route, 350 miles frora Sinjd, the first large village encountered in Turkestan. For the whole
of this distance supplies of grain, both for men and horses, have to be carried, and at a great
many halting places neither grass nor fire-wood is procurable. From Tankse after passing
Lukong at the head of the Pangong Lake, the road erosses a lofty mass of mountains, by the
Lankar or Marsemik La (18,400 feet), a very high but in summer by no means a ditficult
pass. It is free from glaciers, and generally clear of snow during the summer and early
autumn. Descending into the Changehenmo valley and crossing the stream, a tributary of
the Shyok, the road ascends a minor stream to a point cight miles beyond Gogra, from
which there is a choice of three different roads all leading on to the Ling-zi-thung} Plains.
The most westerly path ascends the Changlung Pangtung Pass (18,900 feet), crosses the corner
of the plateau and descends into a deep ravine running along the stony and very difficult bed of
a stream§ (which ultimately finds its way into the Shyok River), ascends again, and skirts the

* In former years the Kilian would appear to have been the most frequented route, but it is now little used.
1 Several mules were lost here, although their loads had all been transferred to yaks.
¥ or Ak-sai Chin.

§ The march down this ravine was one of the most trying encountered during the outward journey.
D
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western border of the gently undulating Ling-zi-thung Plain), in traversing which the traveller
crosses, almost without knowing it, the water-shed between India and Central Asia. After
passing the water-shed the road crosses a small stream, one of the head waters of the Karakash,
and then goes over a spur (Kompds La) 18,160 feet in height and descends into the bed of
Kardkdsh River, which it strikes, at an elevation of 17,400 feet above the sea and follows
to Kizil Jilga.

The portion of the road between the Changlung Pass and Kizil Jilga is perhaps the most
trying part of this route. The great clevation and consequent bitter cold is much aggravated
by frequent snow and a piercing wind which blows from morning to night; the long dreary
marches cause one to arrive, after dark, at camps where there are scant supplies of fuel and no
grass; occasional ice beds block up the whole road, one of thesec extends for three miles
down the Kérdkdsh River; all combine to try most severely both man and beast.

At Kizil Jilga the road just described joins an alternative road (taken by Captain
Biddulph on the outward journey), which, leaving the usnal route a few miles north of Gogra,
crosses the Changlung Barma Pass (19,300 fcet) on to the Ling-zi-thung plains, along which

_it passes at. a still higher elevation than the western road. It descends into the Karikish
River at Kizil Jilga ; the greater elevation makes this road perhaps even more trying than the
western route,

The third route from Gogra before alluded to lcaves the Changlung valley 8 miles above
Gogra and the Ling-zi-thung plain may be reached by either the Changlung Barma or the
Changlung Yokma Pass a little further to the east, and of about the same elevation: This
is the pass taken by Mr. (now Sir Douglas) Forsyth in his first mission to Ydrkand, By
it, the road followed by Captain Biddulph (striking the K4rikdsh River at Kizil Jilga) may
be joined, but a more northerly route passing over a succession of elevated plains was taken
by the former mission, and the K4rdkdsh River was met a few miles above Sora at the sudden
Lend that the river takes when its course is turned towards the west (in north lat. 35° 55°)
by the Kuen Luen Range. From this point the road followed the River to Shdhiddla.

In addition to the intense cold the principal objection to all three routes skirting or passing
over the Ling-zi-thung (also called Aksai Chin) is the extreme elevation at which the traveller has
to remain for so many marches: the cattle are exhausted by this, and too frequently suffer in
addition from the pangs of hunger and thirst. These difficulties nearly brought the first mission
to Yérkand to a disastrous end, and the same causes have proved, and will probably continue to
prove, sufficient to deter the experienced merchant from following this road. The older,
shorter, and better known route by the Kardkorum is likely always to be preferred by the
merchant even in summer, whereas in winter an attempt to traverse the Ling-zi-thung plains
must almost always result in disaster.

From Kizil Jilga the road follows the Kdrdkish River to Chong Tash (or « Great Stone”).
From this point the eastern variation, taken by Captain Biddulph, follows the Kérik4sh
River right down to Shahidila, a distance of 166 miles, while the western or more direct road
is only 113 miles in length, and although in the latter there are two high passes viz., the
Kiratigh (17,700) and the Suget (17,600) to be crossed en roufe, yet they are neither of them
difficult ones. The Sugét Pass may be avoided by going over the lower and still casier pass
of Fotash by which "the Ké4rdkdsh River is struck one march above Gulbashem. In the
circnitous line from Chong-tash down the Kdrikdsh, the road is bad, but there is the
advantage of plentiful supplies of grass and fuel which are almost altogether wanting on the
Kéaritdgh line. The Ling-zi-thang routes meet the Kdrdkorum summer route at Aktdgh or
at Shdhidila according as the western or eastern variation is adopted.

" At the angle formed by the Kérikiash River above Sora, when turned by the Kuen
Luen range, the traveller can proceed to Khotan direct (& distance of 160 miles or 11 marches)
by crossing the Kuen Luen Range by the Yangi or Elchi Diwan (crossed by Mr. Johnson
in his journey to Khotan in 1865), and estimated by him at 19,500 feet in height; after
passing this there is another formidable glacier pass, the Naia Khan (height 18,659 accord-
ing to Johnson) which has to be crossed before reaching the plains. The Elehi Diwan is said
to be open for only three months in the year.
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On the Kdrdkésh River above Fotash is a camping ground called Sumgal, from which
Robert Schlagintweit crossed the Kuen Luen range by the Hindu-tdsh Pass, estimated by him
at 17,379 feet high. At the top of this Pass is a glacier much erevassed and extremely steep.
It is a long and difficult mareh from its foot, to the village of Bushia, where are numerous tents
and caves occupied' by Kirghiz, and where supplies can be obtained in large quantities. It is
eight marches thence to Khotan and the road is described as bad. The road by the Hindu-tdsh
Pass ean only be used by foot passengers.

From all accounts the ordinary trade route between Khotan and Lidakh in former years
was, as at present, vid the S4nji and Karakorum Passes. The road from Khotan follows that
to Yarkand as far as Zanguia, whence a road goes to Sanjd village direct. Another road from
Shihiddla to Khotan lies down the Kdrakash River, and, going over an easy pass, emerges at
Didba,* a large village said to lic about 20 miles to the south-west of Pidlma (on the Khotan
and Ydrkand road.) The road down the Kdrdkdsh can only be used in mid winter.

We now come to consider the extreme eastern route, »id the Chang-thang or “ Northern
plain.”” Of this road we have a survey by Kishen Sing Pundit, onc of the most important
geographical resnlts secured by the mission.+ Details will be found in Appendix, Section G.,
and the road itself is shown on the map accompanying this report.

A traveller from Leh to Khotan might follow the route by the Pangong Lake, along
which the Pundit travelled, but he would more probably take a short eut from Lukong to the
Mangtza Lake, following the ordinary Changchenmo route to Yarkand as far as the point
where that road leaves the Changchenmo valley. Passing up the latter, he would make his
way eastward to its head, where an easy passis known to exist leading on to the high table
land beyond. By adopting this road he would save forty miles over the more cirenitous road
by Noh. From Mangtza the road lies over a scries of high platcaux varying from 16 to 17,000
feet in height, crossed here and there by low ridges which rise somewhat irregularly from the
surface of the plain which contains numerous lakes, most of them brackish., In latitude 35° 7’
north the Pundit crossed at a height of but little more than 17,000 feet the water-shed of a
snowy range, which may perhaps be the truc eastern continuation of the Kuen Luen. TFrom
the north of the pass the Kiria stream takes its rise; the road follows down it as far as Arash
(16,000 feet), but again ascends to the Ghubolik plain, which (17,000 feet above the sea)
connects the snowy range just alluded to with another somewhat lower range to the north.
This last ridgeis a buttress of the vast Thibetan plateau, and in descending the Polu stream
from the Ghubolik. At Diwani (17,500 feet) to Polu, a distance of 28 miles (including
windings), there is a fall of about 9,000 fecet. Polu is a small village in the Khotan district
and from it Khotan (or Ilchi) city may be reached either by the direct road (by Chibar
Im4m) which skirts the feet of spurs from the elevated plateau above, or the traveller may
proceed down the stream to Kiria by the route followed by the Pundit.

Throughout the whole of the road from Khotan to Leh traversed by the Pundit fuel
was abundant everywhere, and there was only one stage where there was not a good supply of
grass. These facts would indicate the linc as one well adapted for the native merchant, to
whom time is of no great value. As far as I can learn however from enquiry it never has
been used as a trade route on a large scale, the chief reason I believe being fear of the Chang-pas§
or Tagh-lik, wandering tribes of Tartars, nominally subject to the Chinese officials at Gartokh
and Rudokh, but probably practically only so far subject to them that they would abstain from
committing violent aggression an parties travelling under the protection of those authorities.

* Duba is shown on Klaproth’s map as a large place about half way between Ziwé and Sinjé.

+ The only previous account we have of this road is one derived from native information supplied by Mr.
RR. B. Shaw, and which was published in the proceedings of the R. G. S., No. III. of 1872. This account agrees
remarkably well with that given by the Pundit, and every march can be followed on the large scale map I have
before me as I write.

+ Or “Sulphur Horse Pass” so called from its being used by the Polu people when bringing sulphur to
Khotan. Sulphur is excavated in large quantities from the ground near the lake in the Ghubolik plain,

§ Chang-pa in Thibetan means Nord-man while the Turki name for the same people is Taghlik, i.e.
Mountaineer.
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Habibdla, ivho was elected King of Khotan when the Chinese were turped out of the country,
sent messengers to try and open up this route in 1864. They were seized by the Chang-
pa and compelled to return to Khotan with the threat that any subsequent explorers would be
put todeath. Theinhabitants of Keria and Polu go as far south as Ghubolik to procure sulphur.
They also go west of this towards the head of the Yurung-Kash (or Ilchi) River where they
search for gold and jade, but it would appear that although the Khotanese claim the country up
to Lake Yeshil Kul, the head of the Kiria River, as their boundary, yet practically from fear of
the Chang-pas they never go quite so far to the south. On the other hand the Chang-pas who
probably have equal reason to fear the Turks from the plains, would appear not to wander further
north than Rikong Chumik, the ridge to the north of which separates their grazing grounds
from plains on the north, through which flows a considerable stream, passed by the Pundit,
asserted by bis guide to be the head of the Yurung-Kash River.* It would thus appear that
owing to the mutual hostility of the two races there is a large tract of neutral ground which
is mever occupied by onc or the other, extending from Rikong Chumik to Ghubolik; here
the Pundit saw large herds of yik, antelope, and jungle sheep (oves ammon), which had
apparently never been scared by the sight of man. Near Rikong Chumik were the remains
of numerous huts; others were frequently setn along the road, but fortunately for the Pundit,
he did not meet or see a single human being between Ghubolik and Noh, a distance of
244 miles, a circumstance which enabled him to complete his route survey up to Noht
without interruption.

The newly acquired knowledge of this road may perhaps lead to important practical
results, but not until our relations with the Chinese Empire, and their too independent
subordinates in Thibet, are placed on a more satisfactory footing than they are at
present. It is apparent by combining the results of this survey with other information
collected by the Survey Pundits during the past few years, that a road exists between the
plains of Hindustan and Turkestan which entirely avoids the territories of the Maharaja of
Cashmere, and which in the summer months may be traversed without once erossing snow,
or without encountering one really difficult pass, such as we know to exist on the Karakorum
and Changchenmo routes. Leaving the plains of India at the ancient city of Najibabad
(between Hurdwar and Moradabad), the starting point of the old Royal Road stated by
Mooreroft to bave crossed these same mountain systems, a good road about 210 miles in length,
and only crossing onc low pass,} leads to the Niti Pass (16,676 feet high) over the main
Himalayan range. Descending from the Niti Pass, due north into the Sutlej valley, and
crossing that river at Totling (12,200 feet) by the iron suspension bridge still existing (said
according to local tradition to have been constructed by Alexander the Great), and crossing
by the Bogo La (19,210 feet) into the Indus valley at Gartokh (14,240 fect), the road would
then follow that river to Demchok.§ Thence it would go over the Jara Pass due north to
Rudokh and Nob, and by the newly surveyed route to Polu and Khotan.

Estimating the distance from Najibabad to the Niti Pass at 210 miles, thence to Noh at
275, and from Noh to Khotan (vi¢ Keria) 446 miles, we have a total distance of 931 miles

* In the map which has becn prepared for submission with this report I have not shown this stream as
flowing into Yurung-Iash, but I think it not at all improbable that it may find its way through a gap which I have
left in the Kuen Luen {just between the letters E. and N. of Luen). I would have inserted it, but it hardly appears
consistent with DMr, Johnson's statements as to what” he saw when ascending these Kuen Luen peaks in 1865,
although, on the other hand, the fact that the river he crossed at Karangolak was a very large and rapid stream
would indicate that it probably cane from a considerable distance ; knowing alsoas a fact how the Kardkdsh cuts
through the same range at Shahidula and how extremely difficult it is to form an accurate idea of any mountain
range when viewed from a single point, I am inclined to regret that I did not show this stream in my map as the
head waters of the Yurung-Kash or River of Khotan.

¥ From Noh he tried to get to Rudokh, but was not permitted to do so; in fact the inhabitants tried to com-
pel him to return by the way he had come, and it was with great difficulty that he at last got permission to go
to Leh direct. Anticipating a search by the first people he should encounter, he had, when nearing the village
of Noh, concealed his instruments and papers in a bush. He was duly searched, but of course nothing was found,
and he afterwards succeceded in again getting posscssion of his valuables. In Thibet the great difficulty en-
countered by persons entering in disguise is always on the frontier, where the examination is very strict. When
once allowed to pass into the interior of the country there is little to fear.

} The Langar Pass 6,500 feet high which is on the 3vd day’s march from the plains.

§ A more direct route exists from Totling vid Dankhar to Demchok.
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between Najibabad and Khotan, and this even might be considerably shortencd by taking the
direct road from Polu to Khotan.

[The ancient Royal road probably followed the above to the suspeusmn bridge at
Totling, and thence to Rudokh and Noh, whence a road now exists which passes vif the head
of the Changchenmo valley and Nischo into the Ling-zi-thung plains, down the Kdrikdsh
river and over the S4nju Pass to S4njd (or Sarikia)* which is half way between Ydrkand and
Khotan.]

Summarizing our knowledge of the lengths of the various physically practicable routes
from Hindustan to Turkestan we find that the distances arc :—

Miles.
From Amritsir to Leh »¢¢ Rawul Pindi and Srinagar .. 635
' » to y»» vid Kangra . .. 622
., vid Sealkote and Cashmere ... B75
From Leh to Yarka.nd vid Ling-zi-thung and Karakash River ... ... b84
. » ’ vid Chanochenmo and Karatagh . .. b27
' ' . vid Karakorum Pass and SanJu (summer route) . 445
' " " vid Karakorum and Kugiar (winter route) . 472%
' »” ' vid Noh, Polu, and Khotan e ... 839
” ,» Khotan wvid Karakorum and Sanju_ ... ... 415
" ' ” vi4 Ling-zi-thung and Elchi Pass (Mr. J ohnson s route) .. 437
. vid Noh Polu, and Kiria ... 637
. Amntsa.r to Yarkand by the road followed by the Mlssmn, t.e., vid Ra,wul Pmdl,
Srinagar, Leh and the summer Karakorum route . 1,080
» Najibabad to Xhotan vid the Niti Pass and Western Thlbet e © .. 931

At some distant day it is not impossible that the last named road may form the highway
to Turkestan, but as long as Europeans are rigorously excluded from Western Thibet we
cannot hope that this consummation will be realized.

Ezcursions in the neighbourhood of Kdshghar.

During the winter at Kdshghar I was permitted to make two excursions in the neigh-
bourhood, both of which have enabled me to add something to our geographical knowledge. The
second trip was over ground, which, as far as I am aware, has never hitherte been explored,
and is very incorrectly represented on existing maps.

During the first of these trips, which occupied us from the 31st December to 10th
January, Dr. Stoliezka and myself, under the orders of Colonel Gordon, visited the Russian
frontier at Lake Chadyr Kul, about 110 miles north-west by north of Kdshghar. We had
hoped, from the extreme point reached by us, to have struck off to the Terekty Pass on the east,
and to have returned by the Terekty Forts to Kdshghar. Unfortunately difficultics were placed
in the way of our doing this, and we had to return to Kédshghar by the same road that we
went.

Prior to starting, permission was given by the Amir for me to use my instruments on the
road, and I may here mention that from this time forward during the whole of my stay in
Kishghar territory I was at liberty to use openly what instruments I chose. Of course a
certain amount of caution was necessary. Many of the officials with whom I came in contact
were doubtless very suspicious as to what it all meant, yet in no case did any one attempt to
hinder my taking obscrvations or notes, although in many cases they endeavoured to neutralize
the valuc of my work by giving me false information on geographical subjects. I allude to this

* The three points that have indicated this as the line of Royal Road are :—

1st.—Mooreroft’s statement that the road started from Najibabad and cmerged in the Turkestan plains at
Sarikia (which I identify with Sanju) half way between Yarkand and Khotan.

2nd.—The existence of an iron suspension bridge at Totling said to have been constructed by Alexander the
Great (vide Major Montgomerie's Report on Trans-Himalayan ex-ploratlons made during 1867).
. 8rd.—The statecment made by Muhammed Amin, *Punjab Trade Report, Appendix IVA.” that—"the old
route taken by Moghul conguerors from Tashkend towards China passed through the Aksai Chin. Traces of it are
still seen.’

E
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matter, once for all, as one which gave me much trouble and annoyance during the whole of
my stay and travels in Eastern Turkestan.*

It must not be supposed, however, that because I was given permission to use instruments
I have been able to turn out very accurate surveys of the countries traversed. The rapidity with
which we have always travelled has made it impossible for me to do more than carry on a con-
tinuous route survey, checked by frequent astronomical observations taken at night; and even
this is sometimes mecagre and incomplete owing to the intense cold which we experienced
throughout almost the whole of our travels, which made even the handling of a prismatic
compass at times an impossibility ; this, coupled with the shortness of the winter days, the
occasional exccessive length of the marches, many of them through snow, and the necessity
on these trips of always cutting down both the baggage and the limited establishment of camp
servants with which I originally started, must be held to excuse any incompleteness in the maps
that I furnish.

During our first excursion the marches we made were as follows :—

Miles.
From Yangi-Hissar (K4shghar) to—

1. Besak (Upper Artysh District) e 26
2. Chung Terek ... 20
3. Chakmik Forts 20
4. Balghun Bishi 10
5. Turgat Bela ... 16
6. To Turgat Pass and hill above Chadyr Kul and back to (5) ... 32
7. Back to Chakmak . . . 25

and back to Késhghar by the same road. I suceeded, with no little difficulty, in keeping up a
continuous route survey, and took observations for latitude at four points on the line of march,
the most northerly being at Turgat Bela (north lat. 40° 23’ 53”) on which occasion, while observ-
ing, the thermometer stood at 10° below zero (Fahrenheit), and an iatensely bitter wind was
blowing. Later on thesame night the thermometer fell to 26°, while inside the aoce, (Kirghiz
tent) where we slept, it was as low as 84°, a temperature hardly adapted for carrying on
an claborate Survey.t

We left Yangi-shahr (the new city of Ké4shghar) and, going northwards, crossed the
River Kizil by a good wooden bridge. At a distance of 5} miles we passed on our left the
old city of Késhghar, beyond which we crossed the River Taman by another bridge. This
stream passes immediately to the north of the town, and joins the Kizil at a short distance to
the east, the two forming the Kdshghar Darya. At the time we passed there was but little
water in either stream, that little being frozen, so that it was impossible to form any idea of
the size of the vast mass of water that must come down in the summer time. The left bank
of the Taman is covered by tannerics and cemeteries ; the road runs nearly north and enters a
narrow lane between two mud walls, on either side of which are cnclosed gardens, fields, and
hovels. These continue for some four miles, when the road emerges on to an open stony plain
forming a very gently rising slope up to a small spur from a low range of hills running
nearly due cast and west, through a gap in which, formed by the river Artysh, the road passes.
On the north side of the range is the wide and fertile valley of the Artysh, a name given to

* I may mention that in Kashghar I had been questioning a sepoy, who professed to know all about the
Alai and adjacent country, on the subject of the supposed double issue from Lake Karakul. He positively
assured me that the waters from it flowed west into the Oxus. A few days subsequently, when talking
on the same subject, he assured me with equal confidence that he had ecen the place, and that its waters flowed
east to Kashghar. He subscquently admitted that he had never been within 50 miles of the lake !

+ It may be imagined that taking observations in the open, to stars, with the thermometer standing below
Zero, is not a very pleasant occupation. After handling the instrument for a short time, sensation, so far as
one’s fingers are concerned, ceases, and during a set of observations it is necessary to rush frequently into the
adjacent tent to restore circulation over a fire. The recorder, on such occasions nurses the hand lantern with
great care, and although the ink is placed inside the lantern, yet it would freeze on the pen between the lantern
and the paper. I was cventually obliged to allow a pencil ta be used on such occasions. My faithful Madras
servant “ Francis ” also experienced no little difficulty in getting the lamps to burn properly. The oil becomes
very thick from the cold. The air holes had to be carefully enlarged for high altitudes, so that while admitting
more air, they might still be small enough to prevent the high winds which were frequently blowing, from
extinguishing the light.
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the whole district, which consists of several small townships scattered over the valley, in one of
which, Besék, some five miles beyond where we crossed the river, we put up for the night.

From Besik our road lay for a few miles over fields lying in the broad Artysh valley,
lyut we soon entercd that of the Toyanda River, which flows from the Turgat Pass. This
stream divides into two branches at the place where it debouches into the Artysh plain—
the upper one flows nearly due east, and is extensively used in irrigating the fertile valley;
the south or main branch flows into the River Artysh,* which passes along the south side of
the valley, and after being joined by the Toyanda stream, cuts through the hills to the south at
the gap alluded to in the preceding paragraph. On entering the Toyanda valley, here about two
miles wide, we may be said to have fairly entered the Thien Shdn mountains, the hills we had
traversed on our previous day’s journey being an isolated ridge. In marching up this open valley
we had in view on our left the sharp serrated edges of the Ming-yol Hill, a prominent object in
the panoramic view from the roof of the Embassy buildings in Késhghar; in front of us lay a
range of snow-covered peaks also visible from Késhghar; these formed part of a small range
running parallel to the main chain (east to west). We passed the old Chinese outpost of Teshek
Tish, or Khitai Karawal, and a little beyond it the village of Tupa, (or Tapd) near which place
through a large ravine on the left, is a road said to come from Kizil-boya, a fort near the head of
the Kdshngar River. A little further on through a broad open valley we reached the picturesque
camping ground of Chung Terek, a Kirghiz village, where were a number of akoees pitched
for our reception. [From this place the scenery gets much bolder and the road passes between
precipitious hills rising to a height of some 3,000 fect above the valley, through which a march
of 20 miles brought us to the Chakmdk Forts ; the road goes steadily up hill, a gentle and regular
ascent which continues all the way up to the Turgat Pass, and is passable by laden camels even
in “mid-winter.” Eight miles short of Chakmik we came across the ““Mirza Terek,” “ Past
Kurghdn,” or “lower fort,” a carefully constructed work, which would prove a serious obstacle
to an advancing foe. Here as is the case at Chakmik, the overhanging heights are so
precipitous and inaccessible that it would be almost impossible for an enemy to effect a lodg-
ment.

The road across the Russian frontier by the Turgat Pass is good, and the slope easy. The
road right up to the crest of the Pass was entirely free from snow.+ On the slopes near the
Pass is an almost inexhaustible supply of grass.

There are two roads over this range of hills converging on a point a few miles north
of the Chakmék forts—one from the Suyok Pass, two days’ journey in a north-west
direction, is little more than a path, and cannot be traversed by horsemen; but the other from
the Turgat Pass, about 30 miles to the north of the junction (Suyok Kardwal), is now the
main caravan road between Kashghar and the Russian settlement of Alméti (Fort Vernoye),
and may be said to be practicable all the year round, although somewhat more difficult perhaps
in summer, when there is much more water in the River Toyanda, which has to be crossed
some forty times in the course of the journey.

The Suyok Pass is stated on Bussian authority to be 12,800 feet above sea level. A
fort called Yagachak, covers some road in the direction of the Pass, west of Chakmik, but the
accounts of its position were so vague and discordant, that I was unable to fix its position
even approximately. A road along a ravine about half-way between Chakmik and the Past
Kirgh4n was said to lead to it.

Along a ravine lying to the south of the Chakmék forts a road runs across the hills,
connecting them with the Terekty Fort, nearly due north of Kashghar. It lies on the shortest road
between the Naryn Fort (Russian) and Kashghar v:4 the Bogushta and the Terekty Passes.

For 25 miles above Chakmik, the road took us along the course of the frozen stream,
passing through voleanic rocks, to Turgat Bela, a little short of which the nature of the coun-
try alters, and the precipitous hills are replaced by gently undulating grassy slopes abounding

* The Artysh River is said to rise near the Terek Diwan, on the road between Kashghar and Khokand.
t+ In January. .
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with the “Ovis Poli” (Ovis Argali of the Russians).* The weather was now intcnsely cold ;
one of our party got his fingers frost-bitten from the cold contact of his rifle, and when I
stopped for a few seconds on the top of a ridge to get a view of the country, and to record
the reading of my aneroid, my hands and feet became entirely numbed.

From Turgat Bela (at an elevation of 11,030 feet above the sea), we rode to the Chadyr
Kul Lake, and back to eamp the same evening (about 32 miles). Starting early in the
morning with the thermometer several degrees below zero, we rode 13 miles to the Pass up a
gentle ascent through the broad and open valley, until within a mile of the crest, where the
slope though still very easy, is somecwhat steeper, therc being a rise of about 400 fect in
the last mile. On the left of our road was a range of lofty, bold, precipitous peaks, running
while near the pass from north-east to south-west, but subsequently in a more westerly direction.
The height of these peaks varied from 13,000 to 15,000 feet. On our right were low undulat-
ing hills extending away eastward as far as we could sce. On reaching the pass (12,760 feet)
we did not immediately see the lake, but had to advance for about three miles in a northerly
direction, when we came suddenly into full view of the whole lake and the range of
mountains beyond, a magnificent panorama. There are two nearly parallel ranges of
mountains, the Turgat (sometimes called Koktaw—in Russian maps ¢ Kdshghar Daban”)
on which we stood, and the Tishrobdt to the north, both portions of the Thien
Shén range, which westward, like the Kardkorum eastwards, seems to lose its identity
and merges into several comparatively unimportant chains of which it is imposssble to
say which is the main one. The Chadyr Kul lies between these two ridges, and, as far
as one can learn from Russian sources, there is no drainage out of it, but several small
streams run into it. Their maps include the lake within their boundary, which they place on the
crest of the southern or Turgat range, the peaks and passes of which are of about the same
average height as of the northern range. The Kishgharees (in Kdshghar) claim the lake,
and maintain that the T4dshrobdt range forms the true boundary, but their officials on the spot
appeared to take a different view, and maintained that the lake was the bouandary. The
Ak-sai River, which rises a few miles east of the lake and between the Tdshrobdt and Kok-tan
ranges, flows into East Turkestan, while the Arpa, which flows from a corresponding position
near the west end, finds its way into the Syr Darya. This would indicate the lake itself as
a good natural boundary, although it must be remembered that the Ak-sai plains to the east,
the head waters of the Ak-sai River, which afterwards becomes the Kokshil, are undoubtedly
occupied by Kirghiz subject to Russia. .

The lake is about fifteen hundred feet below the pass, which would give the former an
elevation of 11,300 feet, a result agreeing very nearly with that arrived at by the Russians.
From the undulating nature of the low hills to the east of the pass, it was impossible to judge
of the direction of the range.

Of course from a single view of the lake and the mountains beyond it, it was impossible to
form any accurate idea as to their size, but according to the Russian maps the lake is of oblong
shape, about 14 miles in length, and 5 or 6 in breadth at its widest part; its greatest length
being from west by south to east by north. From where we stood about threc miles north of
the pass, the east cxtremity of the lake bore a little to west of north, while the Téshrobdt
Pass as pointed out by our guides lay about 17° further to the west. The lake was covered
with ice, and the sleet which lay on the surface made it difficult to distinguish the edge of the
lake from the nearly level plain by which it is surrounded, and which was covered with a
while saline efflorescence. A single horseman near the edge was the only living object
visible, a curious contrast to the other side of the pass, where within a few miles of the
crest, we had seen a herd of several hundred Cossack ponies grazing at the foot of the pre-
cipitous hills before alluded to.

* These extensive grassy slopes, somewhat resembling the English downs, are a very curious feature of the
country, and not only attract the Kirghiz as grazing grounds for their cattle, but are equally sought after by the
large herds of Guljar, in one of which Dr. Stoliczka counted no less than eighty-five.



(21

The caravan road which we had followed from Kashghar lay across the plain in front of
us. Beyond it is the T4shrobdt Pass about the same height as the Turgat, hut somewhat more
difficult. A traveller who had crossed it in March told me that the road was then very bad,
and difficult for cquestrians, but I think his account must be somewhat exaggerated, as the camel
caravans from Almati traverse it without much difficulty, and the Russians do not write of
it as a difficult pass. Between the Ndryn Fort and Kdshghar, a distance of 180 miles, there are
only these two passes—both about 13,000 feet in height. There is a third pass, the Ak Cheta,
between the At-bashi River and the Niryn Fort on the Naryn River, hut this is, I believe,
sometimes avoided by following the Néryn to its junction with the At-béshi, and then proceed-
ing up the latter river to Tashrobdt.. =~ When we visited tbe country carly in January there
was no snow on the ground, but we were singularly fortunate, for a traveller two months later
in the year complained of a good deal of snow, while Baron Oster Sacken wrote on a former
oceasion that his party suffered much from cold and snow in July.

A shorter and more direct road between Niryn and Késhghar is that over the Ak Cheta,
the Bogushta, and Terekty Passes, stated by Captain Reinthal to be not more than 134 miles
in length, or eight days’ journey. The passes, though all about the same height, i.e., between
12,000 and 13,000 feet, arc more difficult than on the ordinary caravan road vid T4shrobit and
Turgat Bela. The Bogashta Pass is sometimes closed in winter. It is covered on the
Kashghar side by the Terekty Fort. We ncver had an opportunity of visiting this fort,
which lies, as far as I could make out, nearly due east of Chikmak and due north of
Kadshghar, and although we must have passed within a few miles of it during a subsequent
trip in the Artysh districts, my guides studiously avoided pointing it out, and actually, on one
occasion even denicd its existence. The distance between Fort Naryn and Vernoe (Almati),
a military distriet centre, with large garrison and supplies, is 180 miles by the shortest road,
which goes over three passes, all between 12,000 and 13,000 feet in height.

I had hoped that we should have beecn able to return to Kashghar, over the undulating
plateau to the east of the Turgat Pass, and by the Terckty Fort, but we had now to retrace
our steps to Kashghar by the road we had come. A notice of the return journey is therefore
unnccessary.

‘Whilst our party under Colonel Gordon was visiting the Chakmak Forts, another member
of the Embassy, Captain Biddulph, paid a visit to Marallaski on the direct road to Aksu. A
description of his journey will be found elsewhere. During my absecnce Kishen Sing Pundit,
was despatched in company with Sirdar Tara Sing (Treasurer to the Mission), on a visit to
Khanarik and Kizil-boia, large villages lying to the south-cast of Kdshghar. The Pundit
carried on a traverse survey wherever he went, which has thrown some light on the intricate
maze of rivers and canals which irrigate the villages that are thiekly scattered over the whole
of the ground visited by him.

My second excursion was to the north-east of Kédshghar. The Amir having granted per-
mission for a visit to the Artysh districts, I was enabled to accompany Sir Douglas Forsyth
and party during their stay there, and on their return to Kdéshghar, I made a rapid journey
in company with the late Dr. Stoliczka towards Ush Turfin. Unfortunately on this trip,
after leaving the head-quarters party the weather was much against us. Bitter cold was
accompanied by snow and clouds, which combined to conceal the rocks and hills from both Dr.
Stoliczka and mysclf, still, as the ground traversed is, as far as I am aware, cntirely new to
geographical science, a short account ought not to be uninteresting.

We left Yangi-hissir (Kdshgar) on the 14th February for Bu Miriam Khénd, a village
about 11 miles north-cast of the old city of Kdshghar, The first three miles of one road lay across
a cultivated and well irrigated plain, and brought us to the banks of the Kizil or Kashghar
River, at a place where it was easily fordable; after another four miles we reached the large village
of Awit, near which large quantities of salt are collected and taken to the Késhghar market.
Four miles of level plain brought us to Bu Miriam, where we learned that our baggage animals
had, by mistake, taken the road to Ostyn (Upper) Artysh, and that we had no chance of seeing
them that day. We accordingly pushed on to Altyn (Lower) Artysh, where we found com-
fortable quarters and a good dinner, provided by our host, the Hakim of the district. Both
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were welcome, as our own things did not come in till next morning, much to my special
annoyance, as the chronometers had all run down in the night, a great misfortune, as 1 had
been very anxious to determine a good ¢ravelling rate for them, and with that end in view, had
taken very careful time observations before departure from Késhghar.

About a mile from Bu Miriam, we crossed the small river coming from Ostyn Artysh,
the upper part of whose course I have traced in an earlier portion of this narrative. It (or
rather whatsmall portion remains after irrigating the large and fertile village of Beshkerim,
which we passed on our left) falls into the Kadshghdr river near Khush Toghrik, about 25
miles to the east of where we crossed the stream. Five miles further on the road traverses
the same low range of hills which, south of Ostyn Artysh, is pierced by the Artysh stream.
This ridge, composed of clay and shales, is several hundred feet in height at Ostyn Artysh,
but gradually gets lower and lower as it runs eastward, until it dwindles into nothing, and gets
lost in the level plain a very short distance to the cast of where we now crossed it ; a few miles
further on, after crossing a small stream supplied from springs on the west, we reached the
village of Altyn Artysh, a march of 22 miles.

This village partakes of much the same charaoter as Ostyn Artysh, and, indeed, nearly
all the villages I have scen in East Turkestan, consisting of a number of small hamlets,
scattered about the plain, at- intervals from each other varying from a quarter of a mile to a
mile. Each hamlet consists of a number of scattered farm-houses, each farm having its
separate irrigation canal, its trees, its ficlds, and out-houscs, and forming the vesidence of a
family containing generally from four to a dozen souls. In a central position is the bazar,
with long rows of stalls on both sides of the road, somewhat resembling that of an Indian
village, but absolutely untenanted except on the weckly market day. In its neighbourhood
the Hakim, who gcperally owns a somewhat bettcr house than his neighbours, administers
justice. Sepoys, if the village be important enough to contain any, are generally quartered
near the residence of the Hakim.

The valley in which the two Artyshes are situated runs from west to cast, and is through-
out about eight miles in bréadth; bounded on the south by the low ridge of hills before
mentioned which comes to an end south-cast of Liower Artysh, it is confined on the north
by another and somewhat higher range, which cxtends eastwards from Teshek Tash on the
Chakmék road, to nearly opposite the termination of the southern range, when bending towards
the north-east it runs away towards Kalti Aildk, another large group of villages about
22 miles cast by north of Altyn Artysh, The valley opens, where loosened from its bounds
on the south, into the large desert plain which forms part of the one vast plateau of Eastern
Turkestan. The one difficulty, in all this country, is want of water, and one cannot help
admiring the ingenuity with which the inhabitants have made the best use of the scanty supply
of this precious fluid. Where there is a sufficiency the country is one closc net-work of irrigas
tion channels, and in the spring, in thesc places, one unbroken mass of tress and verdure testifies
to the excellence of the system. In the Artysh valley there is water in moderation, and, as
far as I could learn, nearly every drop, in the spring and summer, is used in irrigation. In the
winter, one sometimes comes across tracts of marshy land, but these arc generally caused either by
springs which rise in the neighbourhood, or by leaﬁage from canals in autumn, at which time the
water is no longer required for rrigation, and the saline nature of the soil causes breaks down
and consequent leakage, which it is not considered worth while to repair until the following
spring.

In Altyn Artysh, I was informed that there were in all about 3,000 houses forming the
following hamlets :— 1, Meshak ; 2, Sborchi; 8, Takyun; 4, Langar; 5, Kichingiz; 6, Mai
or Tater; 7, Kijja; 8, Bayimdt; and 9, Kukila. It 1s more thickly inhabited than other parts
of the surrounding country, as it forms the seat of the District Government (which includes
under it Kalti Ailik and other villages). It is well watered, but the population being large, it
barely produces grain sufficient for its own consumption. This deficiency is, however, made
up from the neighbouring village of Kalti Aildk, where there is plenty of good rich soil,
and a smaller proportionate population, due to an occasional want of water the supply of
which is often insufficient to irrigate the whole of the lands. The headman of Kalti Aildk
bitterly complained to me, that where there was plenty of water good land was deficient,
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and where little water was met it was often the reverse. This village contains about 1,000
houses, divided into the following petty districts :—Kurghdn (the chief centre), Golok, Khush
Toghrik, Kuyok, and Jainak.

There are two streams which enter the Artysh valley, the Toyanda before described, and
the Bogoz River; a branch of the former irrigates the villages of Beshkerim and Bu Miriam,
where the greater part of the water is absorbed ; a small remnant however flows eastward, and
in favorable seasons finds its way to Khush Toghrik, a southern hamlet of Kalti Aildk, where
it mingles with the canals from the Kashghdr River, employed to irrigate that village. The
north branch of the Toyanda River is probably almost all expended in irrigating the fields
of Upper Artysh, but it is possible that a small quantity may find its way down to Lower
Artysh, or at all events may help to form the supply for certain springs which issue from
the ground west of that village. The main water-supply, however, for the latter village is
derived from the Bogoz River, which rises in the Chakmak range of hills, about 30 miles to the
north, but derives a large portion of its water from hot springs a few miles north of the village.

On the 17th of February we started for Tangitir, making a march of about 20 miles in a
northerly direction. Following the banks of the River Bogoz, a narrow but somewhat rapid
stream, easily fordable, we reached after three miles the range of hills forming the north
boundary of the valley. Here on a small isolated mound stand the ruins of an old Chinese
fort; a mile beyond this the stream divides, the left (west) branch is the main one and
comes from the snows; the temperature of its water was 42° while that of the right hand
one coming from the warm springs before mentioned was 57°. Our road followed the east
branch; a path along the other goes to Chung Terek in the Toyanda valley, distant about 32
miles. Continning our road along a ravine passing through the range of hills (which here
have a breadth of about three miles from north to south), we at last cmerge on to another
extensive plain extending like that of Artysh from west to east, aud about six miles in breadth
from north to south. On the west it was bounded by the hills above Chung Terek, and
extended along eastward, as far as one could see, for several miles, merging into the open plain,
where the ridge to the south comes to an end. On our right, 'near where we entered the
valley, is the village of Argu, said to contain 800 houses, but from its appearance I should not
have judged it to hold half that number. Its water-supply is derived partly from springs,
partly by irrigation from the Bogoz River. The road crosses in a north-west direction over a
perfectly bare, stony plain, which continues away on the left as far as the cye can reach; one
or two houses only ncar the bank of the river break the monotony and barrenness of the land-
scape, neither grass nor wood being elsewhere visible.  After six miles we enter a gap through
which the Bogoz River issues from another range of hills, also running from west to east.
Here is another Chinese Kardwui* in good preservation. The road passes to the north along
the Bogoz valley through the hills for about nine miles, to Tangitar, 5,800 feet above sea level,
The valley was in places of considerable width, and contained much wood and grass, as a natural
consequence of which numerous Kirghiz encampments were scattered over it. 'We passed
successively those of Budbi, Buldk, Kuktam, and Jai Ergiz. On our right were some very
precipitous hills, forming the ends of spurs running generally from west-north-west to east-
south-east.

Our camp at Tangitdr, after a march of 20 miles, was at the entrance of a defile, where
two small fortifications are perched up on rocks commanding the south entrance. If larger,
they might possibly be of considerable use for purposes of defence, but as they cannot hold a
garrison of more than 20 men, they could only be useful in keeping in check badly armed
Kirghiz or bands of robbers. They are built on the limestone formation which here com-
mences, the hills through which we had hitherto been marching having been composed of
clay and gravel.

The situation of such forts, both here and in other parts of the country, are, I think, con-
vincing proofs of the fact that the Chinese in their dealings with the Kirghiz and other robber
tribes, nearly always acted on the defensive, and did not attempt to hold the hilly tracts, or
claim sovereignty over them. They apparently used to content themselves with posting strong

* Karawul is a Turki word signifying * outpost.”
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guards on their frontier inside the lines of hills, which they appear generally to have given over
entirely to the wandering tribes. 'The same facts apply to the hills on the west of the great
Turkestan plain, where the line of fortified posts along their base was considered the boundary.
This forms a striking contrast to the policy of the present Ruler, who keeps all these tribes
in subjection, has disarmed them, and has replaced the former anarchy by peace and quiet.

On the 19th February we continued our way up the stream, here called Tangitar,* through
a very parrow defile somewhat difficult to traverse on account of its being filled with ice. After
marching a mile or so along this due north, the valley opens, and through a stony ravine on the
right comes the main stream from the north-east, while opposite to it, on the left, is an open
ravine along which a road is said to go to the Terekty Fort, which I delieve lay about 10 miles
off in a north-west direction. Our own road continued duc morth for a while, when it edged
round to the east over a spur, on rounding which we discovered that we were on the borders of
another large open valley, the third we had entered since leaving K4shghar. The view from
this spur was very fine; in front of us lay a vast open valley bounded on the north by the
snow covered Chakmik range of hills, which, visible about 40 miles off on our left, above the forts
of the same name ran in a bold irregular outline from west-south.west to east-north-east, the crest
of the range passing about 16 miles to our north, and running away eastward as far as we
could see, apparently getting lower and lower as it did so. The broad grass covered valley before
us was about 6,000 feet above the sea, and ran parallel to the crest of the hills. Along the
middle of it is a low broken ridge running in the same direction dividing the valley into two parts.
Small, bare, bold isolated hills also dotted the plain, which was nearly level, draining shghtly
towards the south. We halted, after a short march of only 10 miles, at Tdghamati, a camping
ground situated in the plain; along which we continued the following day in a direction east
by north for about 15 miles to another Kirghiz camping ground, called Bash Sogén (head of
the Sog6n). The road was so level that it was almost impossible to say where we crossed the
water-shed which divides the Bogoz basin from that of the Sogén River. The latter has, at
this time of the year, its chief source in springs near our camp, but as well as the Bogoz, it
must in the hot season get a good supply of water from the snowy range to the north. TFrom
a high hill to the south of our camp, I obtained a fine view of the low ranges to the south, bat to
the north I could not sec over the snowy range. The general run of the hills to the south, was
from west by south to east by north. It was formed by a succession of nearly parallel ridges
starting abruptly from the plain in front, and dying out gradually as they approached the east.
A few miles north-west of Bdsh Sogén, is a largish village called Arkila, near which large
numbers of ponies, sheep, and cattle were grazing. We also saw signs of cultivation, which is
occasionally carried out in years when there is suflicient water-supply from the melting snow.
'Throughout the plain there is a good deal of grassand low jungle, and near the camp I saw some
small deer (kik), whilst others of the party had good sport in hawking partridges and hares.
The nights we spent on this plain were very cold; at Tighamati the thermometer outside the
akoee fell 20° below zero and stood at 16° below zero when I rose in the morning. This great cold
was, 1 think, in great measure attributable to the presence of saline matter in the soil, for our
elevation was not much over 1,200 feet above that of Ké4shghar, where the corresponding
minimum was very much higher.

The drainage of the east portion of this large valley runs into the Sogén River, but the
supply of water from the hills is apparently very small, owing I presume to the very moderate
snow fall. The river, after it emerges into the plains north of Kalti Ailak, wastes away and
leaks through crevices in the stony ground, and the Hakim of the latter place assured me that
wells had been sunlk, but had proved to be of no use, so that the whole of the water from the Sogén
runs to waste, if at least we cxcept the small quantity used by the Kirghiz higher up. This
diminution in the size of rivers as they descend, is onc of the chief characteristics of the
country, and occurs in all minor streams that have come under my notice. Of course much of
this is due to irrigation, which necessarily carries off large quantities of water, but the stony soil
has also much to answer for; on the other hand the frequent appearance of large springs, giving

* Tangitdr signifies “ narrow defile.”
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considerable supplics of water, and often issuing from the open plains at long distances from the
mountains, may account in great measure, if not fully, for the water thus lost in its early infancy.

On the 20th, our march lay in a south-cast direction, following the circuitous course of the
Sogén through some low hills, for about 15 miles, to Ayok Sogén (foot of the Sogén), a
Kirghiz encampment situnate at the east of another small plain, covered with grass and jungle
and the abode of numerous Kirghiz. This camp is near the direct road from K4shghar to Ush
Tdrfin, and it was here arranged that Dr. Stoliczka and myself should leave the main party,
and push on in the direction of Ush 'I\irfin ; as far as the limited time and commissariat at our
disposal would permit. It was stipulated however that we were not to go beyond the limits
of the Artysh district.

The marches from Kdshghar to Ush are as follows :—

Miles

Kashgar
Altyn Artysh . 22
Kalti Ailak .. 22
Kyr Bulak .. 33
Jai Tiipa .. 20
Ui Bulak . 27
Tigarek . 17 .
Akcbi «.. 19 Cross the Belowti Pass between Tigarek and Akchi.
Kuyok Tokai o 22
Saflr Bai «.. 22 Toad from Safr Bai to Bedul Pass across the head of
Kardwul «.. 22 the Naryn River to the Zauku Pass, and theuce by
Ush Tirfin ... 16 Karfkul to Issighkul.

Total e 242

From Jai Tupa to Ush there is said to be an alternative road—

Jai Tiipa.

Pichan.

Piklik, over Pass to
Guljér Bshi.
Kishghar Tokai.
Kotan Serik.

Ush Tvirfan

Leaving Ayok Sogén after an early brealfast on the 21st, we passed for a mile over the plain
in a south-east direction, and struck the main road ; then, turning east wentup a ravine, through
some hills across a low pass (5,670 feet), and found ourselves on the western edge of another of
these large characteristic level plains, 15 miles across from north to south, where we entered it,
and extending away eastward further than we could sce. It was bounded on the north by our
old acquaintanece, the Chakmik range, and is probably a continuation of the Tdghamati
valley, which apparently narrowed considerably to the east of cur camp at Bash Sogén. The
main range was here following a more northerly direction than when we had last scen it, but the
peaks were involved in snow and clouds, from which they never emerged during the whole
of our trip. On the north, at a distance of about 15 miles, was the Kirghiz village of Karghil,
the only habitation visible. Shortly after entering the plain we passed through what proved to be
the commencement of a very large forest, composed almost exclusively of poplar trees (toghrak),
and a small shrub called ““ balghun.” The poplars were stunted in growth, and although evi-
dently in a natural state, they bore the appearance of having.been pollarded. As timber I
should not think the wood would be of much value, but it would furnish K4shghar with a
plentiful supply of firewood, when the more convenient stocks in its neighbourhood have been
exhausted.

Passing along in a north-cast direction, a low range of hills at a distance of about three
miles bounded the plain on the south. At about 12 miles from our last camp, still traversing
forest, we passed on our left the camping ground of Kyr Bulak—inhabited in the summer by
Kirghiz, but now untenanted—onwards we pushed our way over a most monotonous flat, and
through the bare bleak stems of trees, until after six miles, we came to a slightly rising ground
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This road is somewhat longer than the other, and strikes the
Kokshal River a few miles east of Akchi.
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called Dung Jigda Bulik* where a little water was oozing from the ground indicating a spring
which, with the presence of a “ jigda”’ or wild olive tree, gave the place its name. On over the
plain, which in summer would have been pretty enough, but now was dried up and desolate.
The forest ceased within about two miles of our camp at Jai Tupa, which was marked by a clump
of trecs standing conspicuously on an eminence above the plain. We reached it about dusk,
after a march of fully 32 miles, through a very heavy sandy road which so delayed the mules
carrying our baggage,” that they did not arnve till eight o’clock the next morning, having
stopped over night, exhausted in the jungle, about five miles short of our camp. Fortunately,
we found an old Kirghiz Musjid, in which we went dinnerless to bed, protected, however,
from the wind, and from the snow which fell during the night. The officials at the
head-quarters’ camp had assured us that we should find Kirghiz and supplies at this place, but
there were neither one nor the other, and the Diwan Begi, who accompanied us, spent his
whole night (after his day’s ride) in going over to the village of Karghil beforementioned, and
hunting up Kirghiz, with whom he returned about daybreak, bringing supplies for man and
beast, both of whom had fasted for at least 24 hours. v It snowed all the morning, but about
noon we pushed on about five miles in a north-east direction to a Kirghiz camp called Jigda,
where we obtained further supplics. Snow and clouds prevented our seeing any of the hills
around. The forest recommenced about half way between Jai Tdpa and Jigda.

The following day (23rd) we pushed on for 22 miles to Ui Bulik, having obtained from
the Kirghiz two or three camel loads of grain and other supplies for our future consumption, as
we were told we should not come across any more habitations. Just before starting we felt a
slight shock of an earthquake, the only one I have noticed during our stay in Turkestan. Our
general direction was now north-east. About two inches of snow lay on the ground, and
more was constantly falling. After five miles, we saw a low ridge on our right, running
parallel to the road, at a distance of about six miles. At its base in what was apparently the
lowest part of the valley, was a strip of forest, a portion of the large one that extends right
away to beyond Kyr Bulik, a distance of at least 32 miles. Although long, this forest is
comparatively narrow, varying, as far as I could judge, from half mile to two or three miles in
breadth. The southerly ridge beforementioned is said to extend casterly to Kilpin (about 15
tash)} a village between Ush Tdrfin and Mardlbishi, and to be about five tash from the
latter place. At Kélpin, like other ranges that I have traced, it gets lost in the level plain.

Our road now lay through low jungle (balgin) with little or no grass, and at about
12 miles from camp, we reached the limit of the plain and ascended a low spur running
from the main range; ground bare and stony. Tollowing this spur in a north-cast direction
we crossed into an open ravine, about half a mile broad. Ascending it for a short distance we
arrived at our camp, near which there was 2 good deal of grass and plenty of fire-wood.
Thermometer at night down to zero.

The next day was fortunately very fine, for we had a hard though interesting journey
before us. Leaving our servants and baggage ponies behind at Ui Buldk, Dr. Stoliezka and
myself continued our journcy in a north-cast direction, ascending the ravine, for about
cight miles the road way very stony, and some inches deep in snow. Near the head of the
ravine we crossed a low pass on a spur from the main range. Descending on the other
side we crossed the lower slopes of the main range, passing along which for two or three miles,
we came upon another large plain about six miles broad lying between two long spurs. On the
further side of this plain, at Tigarek, we had the good luck to come unexpectedly across a
Kirghiz encampment, belonging to Ush Térfin. Leaving the ¢ Dah-béshi,”§ who accompanied
us as escort, to make preparations for our dinner, we procured a Kirghiz guide and started to
try and reach before dark the Belowti Pass, which is on the main range that separates the
drainage of the ground we had been traversing from that of the Aksai or Kokshsl river, which,
rising east of Chadyr-kul, flows nearly duc east to Ush Tdrfin and Aksd. A march of nine

* In Turki Buldk is the cquivalent for spring.
+ The designation of the official who was deputed to make arrangements for our party.
I A tash lere is taken at five miles, but in many parts it scarcely exceeds four miles. See note to
Route XTI of Section G. of Geographical Appendix.—T. D. F.
§ Or “Commapder of ten (soldiers).”
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miles, ¢.e., three miles in a north-east direction across several low projections of a spur running
south, then four miles of steady ascent up a ravine to the north, followed by a sharp pull of two
miles in a direction 35° east of north, brought us to the Belowti Pass, the goal for which we
had been striving. From the pass itself, which is about 11,500 fect above the sca, no view
was to be had, but by ascending a hill to the west, some 300 feet above it, I got a very fine
view of a portion of the snowy range on the opposite side of the Koksh4l river; one peak, nearly
due north, stood out conspicuously, of no very great height however, its clevation being only
24° from where I stood. The range appeared to run nearly due east. Parallel to it at its base
lay the deep valley of the Kokshdl, apparently about eight miles to the north of where I stood.
The road from the pass leads down a stecp raviue, at first nearly north-east, and then with a
north-westerly course to the river. The position of the next camp, Ak-chai, on the big river,
was pointed out to me, bearing 10° east of north, but the man who was with me could not give
me a good idea of the direction of Ush Tirfdn or Aksd.

Ak-chi, the first halting-place to the north of the pass, is a Kirghiz camp closc to the point
where the rond from the pass strikes the river. About five miles below it is Kokshél, a large
Kirghiz village, between which and Ush Tdrf4n, a distance of about 90 miles as far as I could
learn, are numerous Kirghiz encampments, all under the orders of the Hakim of Ush Tirfdn.
It was a party of these Kirghiz whom we had had the good fortune to encounter on the south
of the Belowti Pass.* Near Kokshdl, the alternative road from Jai Tdpa, before alluded to,
joins the river which takes its name from the village. The road is said to be shorter and easier
than the one we had followed, but for two days there is no fire-wood. One march above Kokshdl
(or three marches according to another account) is the fort of Kdri Bulik, above which the
Kirghiz subjects of the Amir are not sllowed to pass, the ground above being held by the
Russian Kirghiz, who in their turn are not allowed to cross the frontier eastward. All these
Kirghiz are, I Dbelieve, of the same tribe, but being under different rulers are to a certain
extent hostile; at all events they are not allowed to,communicate with each other.

From Safr Bai, about 38 miles to the west of Ush, is a road leading to Issigh-kul, by
the Bedal and Zaiki Passes. The former of these is on the boundary between Russia and
Kishgharia.

There are said to be about 500 Kirghiz families in the Kokshdl valley, and about 350
in the valleys north and north-cast of Artysh. The Kokshal valley is exceedingly rich in pasture.
Its upper waters (the Aksai) were first occupied by the Russians about 10 years ago.

On the range on which I stood there were no high peaks visible, probably none more
than 1,000 fect above the pass; the ground on both sides was undulating and grassy, very much
resembling that to the east of the Turgat Bela Pass in the same range. It was cvident that
this range had, as it advanced castward, become considerably lower, both with regard to its
peaks and its water-shed. Like the smaller ranges at its base and parallel to it, I believe it to
get lower still, as it goes further cast, and at last to be lost in the plains near Aksd.

The sun sct while I was at the top of the pass; the thermometer stood at 5° F. with a
cold wind Dblowing, so I was glad to go back to the Kirghiz camp at Tigarek, which we
reached at 9 p.y., having made good use of the only fine day we had during our trip. As it
was, snow hegan to fall immediately after we reached the camp. The next day we returned
to our standing camp at Ui Buldk; the road was three inches deep in snow, and more falling,
accompanicd by a bitterly cold wind; next day back to Jigda, 22 miles; weather much the
same; next day 25 miles to Kyr Buldk, to which place akoees and supplies had been brought
for us from the village of Karghil, 15 miles off. The following day we marched 29 miles to
the village of Kalti Aildk.

The ground we had been traversing is marked on our maps ““ the Syrt,” and is represented
as a high table-land. T took some pains to ascertain the limits of the distriet bearing this
name, but could not arrive at very satisfactory conclusions. “Syrt” in Turki means “the
back,” and is therefore necessarily applied to somewhat elevated lands. The Hakim (Governor)
of Artysh included under this designation the whole of the highland districts about Sonkul and

* From them we obtained both food and shelter.
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Chadyrkul; another authority referred the name more particularly to the plains at the head
of the Aksai River. The Kirghiz living in the districts we had passed through seemed to be
entirely ignorant of the name, and did not recognize it; but after my return, on asking the
Hikim of Kalti Aildk the whereabouts of the Syrt, he immediately replied that I had just
come from it, and that the name was applicable to the whole district between Artysh and Ush
Tdrf4n ; on his evidence I think the name may remain on our maps where it is. The country
can, however, by no means be considered as a high table-land rising immediately above the plains
of Turkestan ; 1t should rather be represented as a series of parallel mountain ranges, rununing, as
a rule, from west to cast, cach one deereasing gradually in height, from the main ridge on the
north to the lowest on the south ; each subsidiary range also decreasing in height as it goes
eastward. Between these ranges and running parallel to them, are extensive level plains, very
little higher than the platean of Eastern Turkestan, but gradually rising towards the north and
sloping down towards the east. Thus the Tdghamati Plain, about 45 miles north of Kashghdr,
is about 2,000 feet higher; while the Jai Tipa plain, the same distance east of Tdghamati, is
only 1,000 fect higher than Kdshghar. The combined effect is to give a general slope to the
south-east.

These large plains have in most cases much grass and fuel, though butlittle water. From the
Sogén eastward we came across no flowing stream. What water is derived from the very moderate
annual snowfall seems to percolate into the earth, moistening it generally, and issuing in
various places in the form of springs, near which are usually to be found Kirghiz encampments.
In the Tigarck plain, at the foot of the Belowti Pass, there are, I believe, no springs; and
although there is good grass, the only time of the year in which the plain can be tenanted by
the Kirghiz, is that at which we happened to visit it, the sole substitute for water for them-
selves and flocks being the actual snow, which was then lying on the ground. In the Jai Tipa
valley there are water-courses running from north and east, but the supply of water is so
precarious that the Kirghiz told me that it was only after years in which there was a more
than average snowfall, that they attempted any cultivation at all, and under the most favor-
able circumstances the extent is extremely limited. There appeared to be no outlet through the
hills surrounding this valley, in the lower portion of which lies the forest before alluded to.
The moisture in the soil would scem to be sufficient to nourish these stunted trees. DMuch
of the ground in the plainis covered with saline efllorescence, and from near Jai Tdpa itself large
quantities of crystallized salt are collected and despatched to Kashghar.

The Kirghiz who inhabited the country in the time of the Chinesc appear to have led
a more jovial life than at present. Under no master, they used regulaily to levy black-mail
from passing travellers and - merchants at every camping ground; and as prompt payment
always ensured a safe passage, there was seldom much difficulty in collecting their dues.
Under the strict rule of the Amir they are now disarmed, and are cemparatively poor, as they
dare not venture on any of their old tricks. A single sepoy of the King’s, selected from
among themsclves, is stationed in each cneampment, and is responsible for the good conduct
of its members; an annual present of a choga, a certain amount of grain, and remission of
taxes is the remuncration he reccives from the State. The Kirghiz pay as taxes anuoually one
sheep in 40, one sheep for every two camels, and one-tenth of the agricultural produce (when
there is any). In these parts horses or ponies are scarce. Nature aids the inhabitants in their
poverty by a plentiful supply of a plant called locally Zuruk or feric, a kind of millet which
grows wild and from which they make a preparation called “Zalian” corresponding to the
Ladakhi suttoo, which they eat uncooked moistecned with a little water. I tried some, and
found it to be not unlike Scotch oatmeal, and, as it may be had for the picking 1t may be looked
upon as a bountiful gift of Providence to thesc otherwise poverty stricken people.

Our march from Kyr Buldk to Kalti Ailik was for a great part of the way down the
Sogén River. A kdrawul, garrisoned by a few sepoys is situated where the river enters the
hills south of the Ayok Sogén plain. The valley occasionally widens out into small grassy
flats. After a time, the river is left (it goes off in a south-cast direction and is, as before
explained, soon swallowed up by the thirsty gravelly soil) and the road traverses some very
bleak and desolate broken ground without a scrap of vegetation or sign of life. After passing
through thesc hills and then over a few miles of flat stony desert we reached Kalti Aildk.
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We spent a night there in the residence of the Hdkim and went the following day to Khush
Togrik, its southern township, about eight miles to the south-east. After arrival there we
pushed on two or three miles to the Kishghar River, which we tried to cross in order to shoot
1n some jungle at the other side; but the ice was now breaking up and was so dangerous that
our conductors would not venture to take us over, although the head-quarters party had crossed
over a few days before on the ice without the slichtest difficulty. Next day we continued our
return journey, and forded the river several miles bigher than where we had attempted its pas-
sage the day before. It took us ncarly an hour to cross the river, the combined water,
ice, and mud making the passage so difficult that our Turkestani attendants had to strip off
their four or five superfluous suits of clothing and go to the assistance of our baggage animals,
who, after a good deal of plunging and floundering, at last got across without accident.

Between Khush Togrik and the river there are, at this time of the year, extensive
swamps, caused in the manner I have before described. Near this place the waters of the
Artysh and Kashghar River mingle together; but in the hot and irrigating season the whole
of the water from the Artysh River is said to be expended before reaching the junction,
and the Khush Togrik village is then exclusively watcred from the Kashghar River.

In the early winter when the ice first begins to form, it partially blocks up the streams
and the mass of ice growing larger and larger, great frozen lakes are often formed where in
summer there is merely a rapid stream of water. This makes it impossible in winter (the
season of our travels) to form any accurate idea of the real size of the streams. After passing
the river and crossing a few miles of salt waste we came to Faizabad, a large village on the
road between Marilbdshi and Aksu. On this march I saw, for the first and only time in
Turkestan, large numbers of geese and duck, all flying castward.

It was market day in Faizabad, and the crowd attending the bazar was about as large
and dense as that I had previously seen at Altyn Artysh, from which circumstance I should
infer that the population of the surrounding district is about the same. On the following day
{8rd of March) we returned to Kdshghar, a march of 37 miles over a perfectly flat country,
the road winding almost the whole way through a populous and well cultivated district. We
passed successively the scattered villages of Sheaptal, Sang, and Yanduma, every village as usual
composed of several hamlets, cach with its separate name. At Sheaptal it was market day, but
it was too early in the day to be able to form any estimate of the popfhlation attending, though
on the march we met crowds of people thronging to it. The road crosses several large canals
which leave the southern branch of the Kdashgbar River several miles above Késhghar and
irrigate the whole of the ground south, south-east, and east of the city. One of them bears
the name of Yamunyar, and possibly a portion of its waters comes from the river of the same
name, which, rising in the Little Karakul Lake flows past Opal and Tashbalig, where it divides
into numerous branches and canals, some of which probably intermingle their waters with
canals from the K4shghar river. The two together form a net-work of mvers and canals which
it is nearly impossible to unravel, and which is moreover constantly changing almost from day
to day.

From the time of leaving the head-quarters camp at Bash Sogon, the weather was most
unfavourable: snow and clouds prevented my seeing the hill tops by day or the stars by night.
This lasted until our return to Ui Buldk, 26 miles west of the Belowti Pass. At Ui Bulik,
Taizabad and intermediate stations I was more fortunatc and was able to secure good star
observations, both for latitude and time. These, combined with a rough compass survey which
I made of the whole road, have enabled me to map it with a fair amount of accuracy, although
the distance traversed during our absence from Késhghar, viz., 340 miles, was accomplished
in little more than a fortnight.

Ezcursion to the Pdamir Steppes and W akhdn.

Shortly after our return to Kdshghar from the Artysh Districts a party, under the orders
of Colonel Gordon, consisting of Captain Biddulph, the late Dr. Stoliczka, and myself, was
sent vid Sarikol (T4dshkurghédn) to Wakhén, and I was instructed to take what advantage
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I could of such opportunities as might offer for the increase of our geographical knowledge.
The primary object with which the Mission was despatched neccessitated a very rapid out-
ward march, and the difficulty of arranging about supplies compelled our return with nearly
equal rapidity, giving no time or opportunity for making detours or excursions off the road:
with the exception of balts at Panjih in Wakhdn, the furthest point westward reached by the
Mission, and at Tdshkurghén, where we were compelled to halt for the purpose of resting
our cattle, and one day at Ak-tdsh for the same purpose, our journcy was merely a rapid conti-
nuous march from beginning to end. I am induced to make these remarks at the outset, as
I bave seen paragraphs in the newspapers, and notably in the telegraphic reports of the
London Z%mes to the cffect that “the Pimir has been completely surveyed,” and other similar
statements which are apt to mislead the public and induce them to expect a great deal more
than has been, or could possibly have been, accomplished under the eircumstances.

‘What I have been able to perform in the way of actual survey chiefly consists of fairly
complete sets of astronomical observations, which have enabled me to fix with considerable
accuracy the positions of the more important places along our line of march. These places have
all been connected by a route survey, executed as carefully as circumstances would permit.
I also succeeded in getting good observations with boiling point thermometers and aperoids
on all the passes and at all our camps, which, combined with simultaneous barometric
readings at Leh should furnish very trustworthy determinations of height. Observations for
magnetic dip and declination were made at Sarikol, and for declination only at Panjah.
Owing to the necessity for cutting down baggage, servants, and camp followers to the lowest
possible limit, I left both my survey khlassies bebind in Yédrkand, as also all photographic
apparatus,

From Yangi-Hissir as far as Tdshkurghdn I had the advantage of the Pundit’s assistance,
and he with the Munshi paced the whole road up to that point. The Pundit being a Hindu
was not taken beyond Sirikol, but Colonel Gordon obtained permission (from Hussan Shih,
the Governor of Sirikol,) for him to return to Yérkand vid Chehil Gombdz and the Chérling
River. From Panjah the Munshi was despatched on a special exploration, to be hereafter
described.  Up to that point I had the advantage of his services as a recorder for astronomical
work. On the return journey to India the late Dr. Stoliczka kindly took his place, and
recorded for me on severl occasions, the last being only a few days before his death,

Before going into the details of my own reconnaissance I may, perhaps with advantage,
notice the mistaken ideas* which most geographers have held, at all events until very recently,
of the nature of the mass of mountains and high table-lands which separate the provinces
of Eastern and Western Turkestan. The labours of the Russian Venuikof, who taking
the writings of the illustrious Humboldt for his basis, and working on to them the cleverly
constructed but mischievous forgeries of Klaproth, bave thrown back the geography of this
region into almost inextricable confusion, from which even the recondite researches of Colonel
Yule and Sir Henry Rawlinson have hardly yet rescued us. The vague statements of ancient
travellers such as Huen Tsdn and Marco Polo, who scarcely imagined when they penned their
writings, the keen interest with which they would centuries later be studied and eriticized,
have added to the difficulties of forming a clear and correct idea of the country. The ideas
I had myself formed before my visit were vague in the extreme, but perhaps not very much
more so than those of others who knew a great deal more aboutit. Such different deserip-
tions as the following are difficult to reconcile :—

¢ The Pimir plain extends 1,000 lit from ecast to west and 100 li from south to north.”—
Huen Tsdn.

“ The centre of the platean is “ Saryk-kul” out of which there should issue, according to
all accounts, the Jaxartes, Oxus, and a branch of the Indus. This plateau, which affords excel-
lent pasturage, extends round the lake for a distance of six days’ journey in circumference, and
it is said that from this elevation all the adjacent hills appear below the observer.”—
Burnes.

* Derived from incomplete and discordant information.
+ A Ui 1s about one-fifth of 2 mile.
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¢ For twelve days the course is along this elevated plain, which is called Pimir.”—Alarco
Polo.

“The hills and mountains that encircle Lake Sirikil * give rise to some of the principal
rivers in Asia. From a ridge at its east end flows a branch of the Yarkand river, one of the
largest streams that water China, while from its low hills on the northern side rises the Sirr or
river of Khokand, and from the snrowy chain opposite both forks of the Oxus as well as a branch
of the River Kunir are supplied.”— #ood.

In the last extract, I see how an excellent, careful, and reliable observer like Wood falls
into errvor directly he frusts to what he 4ears; and I must say that from my own experience I
have little confidence in geographical information extracted from the inhabitants of Central
Asia, unless from trained and educated men who are accustomed to take notes of what they
see. I feel it incumbent on me therefore to diseriminate clearly between what I bhave seer,
and what I have Zeard, and with that end in view I propose first briefly describing that portion
of the country which has actually come under my notice. I may then perhaps hazard a few
remarks on what I have heard.

We started from Kdshghar on our journey to Panjah on the 17th March, reaching Yangi-
Hissr (36 miles to the south) on the following duay. Halting a couple of days to make prepara-
tions for our journey, we left on the 21st, starting by the same route by which the * Mirza”
went to Kdshghar from Cabul in 1868-69. Our first march was to Ighiz-yér, eighteen miles ;
crossing the low broken sand hills that ran down to Yangi-Hissdr from the mountains on the
west, we followed for about three miles the direct road to Yarkand; then crossing the Yangi-
Hissdr stream at Karabash village we passed in a southerly direction for five miles, over a flat
salt waste, to the large but scattered village of Sugat, which it took us nearly half an hour 10
traverse. On the sandy tract a number of people were digging and collecting a very inferior
kind of fire-wood, which is carried off on donkeys to Yangi-Ilissir, where fuel is very scarce
and dear. From Sugat none of the large mountains on the west were visible on account of
the haze; the ridges before mentioned, and another low sandy ridge running parallel to, and
on the other side of the Ydrkand road, were all that could be seen. Sugat is situated on a
slope, and our road lay up the bed of a water-course, one of many coming from the Kinkol
stream, whose banks we were about to follow for several days’ journcy. When we passed there
was but little water in the stream, and what little came was eagerly swallowed up by the
thirsty- soil. The villagers, on the approach of spring, were commencing to plough their
lands. As the summer advances the heat increases, and with it the water-supply from the
melting snow, which comes at the time when most wanted by the husbandmen for their
early crops. I was informed that in summer a very small quantity of water trickles from
the irrigation canals through a large ravine (which, surrounded by much broken ground, is
formed at the foot of the Sugat village) and joins the Yangi-Hissir river. The chief source of
supply of the river is from a number of springs situated about six miles west by south of the
town from which it derives its name. I visited them the day we halted at Yangi-Hissir
on our journey to Kdshghar; they are surrounded by several villages, Kargoi, Konat and
Yangi S4lip, and others. At Kona Silip the bed of the river is dry, and is formed by numerous
short ravines meeting there. A little lower down, at Kargoi, the banks are fifty feet deep,
and a considerable quantity of water bubbles out of the ground; fresh springs issuc for a
considerable way down the river, so that by the time it passes south of Yangi-Hissdr there is a
considerable body of water in the stream, whose bulk is also augmented hy drainage from
canals supplied from the River Kusin which is said to rise in the Kizil Art mountains in the
neighbourhood of Tagharma Peak. The temperature of the canals from this stream was 42°,
while that of the river (from the springs) was 47°. The Yangi-Hissir river, after receiving
accession to its waters from the Kusin, flows eastward, and is said to lose itself in the desert
near the villages of Keltarim and Chakar. The river shortly after its issue from the mountains
divides into four artificial branches or canals, the Pasin, the Pardch (or Kusdn river), the Sailik,

* Wood’s “Victoria Lake.”
t+ In Turki Koza means old; and Yargi means new.
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and the Tibiz, the last and southern of these it is whose waters surrourd the head of, and afterwards
mingle with, the river of Yangi-Hissir. There is also no doubt that the waters of the northern
branches mingle with, if indeed they are not idemtical with, the YAmunydr river (also called
Tasgtn, Khindrik, Oi Kubok, and a host of other names). The latter river issues from or
near the smaller of the two ILakes Kardlkil (of which more hereafter) and passes from the
hills near the villages of Tash-bilig and Opal. The whole of the country south of K4shghar
is cut up by one net-work of canals mingled in such confusion that nothing but a careful
survey can lead to a clear comprchension of them* and moreover day by day they alter,
and I have often scen one canal (in appearance more like a large river than anything else) eating
its way rapidly through the soft soil into another one. These changes are constantly going on,
and a map constructed now would be of but little value fifty years hence.

After leaving the village of Sugat the road follows for nine miles, along the edge of a
water-course through a stony plain, a narrow border of green showing signs of a scant
cultivation. This brings us to our first halting-place, the good-sized village of Ighiz-yar, two
miles short of which we pass on the left a conspicuous 1solated conical hill with a zyarat
(tomb) at top. Before reaching the village a few low hills come in sight on the west, being
the ends of the low spurs coming down from the Kizil Art mountains, the first portion of
these mountains that we had secn since leaving Kdshghar. With our usual ill luck, from the
day of our departure, the characteristic Eastern Turkestan haze entirely obscured all view of
the lofty mountains on the west, preventing the possibility of forming any opinion as to the
shape and direction of the spurs from the main ridge. From Késhghar on a clear day we have
often seen the outlines of these hills standing out against the sky, but the distance, to the crest
of the range, 70 miles, was much too great to permit of the intervening ranges cr spurs being
visible. I often longed to make a nearer acquaintance with them, but no opportunity ever
occurred for doing so. Fortunately on the upward journey to Ké4shghar, the Pundit, who
followed some days behind us, had some clear days, and was able to fix very satisfactorily the
positions of several of the peaks of the main range.

On the sccond day we marched in a south-west direction, for 18 miles, to Aktala (white
plain). The first four miles were up a gently rising stony plain, almost entirely destitute of
vegetation, and extending to the entrance of the Kinkol valley, which runs between two spurs
of which we had caught a glimpse the previous day. At a distance of two miles up the
valley the road passes the foot of an old extensive fortification called «“ Khatt (lower) Kardwul”
constructed by the Chinese on the left bank of the river, to defend themselves against incursions
from the Kirghiz marauders from the Pimirs and the Alai. It is built on a commanding
position running along a spur which nearly closes up the entrance of the valley. A garrison
consisting of only a few sepoys, attests the fact that the Amir’s rule has reduced these tribes
to order and obediecnce. Two miles further up is Kichik (small) Kardwul, where a road along
an open ravine on theleft bank leads direct vid Opal to Kdshghar, and a Kirghiz footpath
along a ravine on the opposite side leads to Yarkand.

* A great source of difficulty in investigating the courses of rivers in Eastern Turkestan is their nomencla-
ture, every portion of a stream having a different name, derived from the nearest village, by which alone is it
known to the neighbouring inhabitants. In addition to these purely local designations travellers generally name
the rivers after the diffcrent large towns sitnated on their banks, while cosmopolitans have occasionally general
names which they apply to a river throughout its whole course, but which are perhaps unknown to the inhabitants
of the country. Most rivers are also occasionally known by names expressive their color as Kara-Su, Kizil-Su, or
Kok-Su, or Ak-Su (Turki, for black, red, blue, and white rivers), terms which may be seen broadeast in almost
any map of Central Asia. No river of Eastern Turkestan carries the same name from its cradle to its grave in
the big Tarim Gol or Ergol, which swallows up all the rivers of Eastern Turkestan except those that lose them-
selves In the desert before they reach it. The final end of the Tarim still remains, and I fear must remain, a
matter of mystery. It is gencrally supposed to flow into Lake Lope (Lob, or Luf); but I have recently heard,
on what I considered fairly trustworthy evidence, that at about 25 miles south of its junction with the Karashahr

. River, .., about 65 miles south of Kola (Koila or Kurla), it disappears in the sand near the village of Lop (Lop
being I believe a Sanskrit word signifying disappearance). It is further said to reappear in the shape of a large
navigable strcam at the Chinese city of Saju (? Suchan). I should myself think that it more probably reappears
in the marshes and lakes which are believed to exist to the castward and south-eastward of the still somewhat
mythical Lake of Lop. Perhaps Mr. Prjevalski will some day enlighten us on this matter from the east.
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Two miles higher is the Ghijak ravine, along which a road runs to the Alai and
Khokand by the Kdritdsh and Kizil Art Passes*. Another seven miles up the stream
brought us to our halting-place at Aktala. As we ascended, the increasing bulk of water was
very appreciable, partly owing to the snow melting under the increased temperature, but
also doubtless in some measure due to a large quantity being lost in the gravelly soil, which,
as I have before had occasion to mention, frequently absorbs much water, that would
otherwise profitably be employed in irrigation. We had crossed the river shortly before it
enters the plains, and although its banks are there several feet in height, the natural bed
immediately afterwards opens out on the stony plain and much water must be lost.
The river divides into two main branches, the Odelang to the north, and the Ghalchak to
the south, These irrigate the villages on the Grand Trunk Road between Kudok and Yangi-
Hissdr.

Above Ghijak the road closes in and we get several very picturesque views as we advance.
The scenery is very bold, hills several hundreds of feet in almost perpendicular height enclosing
the narrow valley. TFuel, water, and grass are in abundance. At Aktala the valley opens
and the river branches into two streams of nearly equal size. Some miles up the western
branch is the Kirghiz village of Chumbiz, by which a path is said to lead to the Kaskasd
Pass. Our third day’s march was to Sisak Taka, 13} miles up stream,by a bad stony road
through a very bold defile: there was plenty of wood and grass, which also appeared to
be very abundant in some of the lateral valleys. About 24 miles short of camp, a deep
ravine comes in from the east, and the main stream turns to the south-west, rctaining
that general direction until arrival at the Kaskasi Pass, which we crossed on the 25th March.
At five miles above Sdsak Taka a stream joins from the south-east called Kinkol, and gives its
name to the river lower down. On this day’s march (fourth from Yangi-Hissir) we passed
numerous Kirghiz camps containing altogether as many as 30 or 40 tents or Akoces; amongst
their tenants I encountered some who came originally from the neighbourbood of Almati.
Although passing along a valley bounded on both sides by spurs from lofty hills which
rose some thousands of feet above us, the scenery was not so bold as where we had passed
through on the previous day; the slopes were more gentle, and numerous grassy valleys
entered on both sides, up which we saw many camels, yaks and sheep.

On the fifth day (25th March), we left camp with the thermometer at 7° F. starting
early in order to avoid the slush and water to be expected later on in the day from the melting
snow. At first we had a Dbitterly cold west wind, which however moderated after an
hour or so, and we had a very fine day for crossing the Kaskasi Pass. The ridge which
we had to cross is a spur from the Kizil Art mountains, and separates the drainage of the
Kinkol River flowing towards Yangi-Hissdr, from that of the Chirling River, which
goes to Ydrkand. Tor two miles after starting our direction was a little north of west, and
then for ncarly three miles up to the pass nearly south of west. The road leaves the ravine
(which is steep and inaccessible) and winds up the side of the valley, passsing round
the head of the ravine, and over a flat ridge, at the end of which commences a steep
descent of about five miles. The height of the pass is 12,930 feet, and although the length
of march was only 10 miles, the baggage ponies did not arrive in camp until late in the
afternoon, owing to the slippery descent on the south side, where our loads had to be transfer-
red to yaks. There was a great deal of snow on the pass, as well as on the grassy slopes on

*  This road is said to cross two passes before it reaches the Kizilart Diwan, and to pass, by Kichik (little)
Karakul, 2 small lake probably not more than four or five miles in circumference, from which a road leads
to Chong (great) Karakul five marches off and probably four or five days’ journey in circumference. This road
is said not to cross any large river but to pass mostly over high table land ; abundant supplies of grass and fuel
exist throughout, and I was told that camels can traverse it the whole year round. 1t was formerly used by
merchants going from Yarkund to Khokand but is now closed. A direct road from Yangi Hissar joins it at
one day's march from Ghijak at a place called Karatash, Another road leads from Opal (about 30 miles south-
west from Kashghar) to the Kizilart Pass and Alai. This road was recently used by an Envoy sent {rom
Karatigin to Kashghar one of whose suite was wounded in an encounter with the Alai Kirghiz, who are
subject to Khokand. The portion nearest to Kashghar is often used as an alternative road to Khokand when the
Terek Pass is closed.

I
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either side. The view was very limited, and the deep snow prevented my leaving the
road. On our return journey, about five weeks later, the snow was all melted, and there was
no necessity for employing yaks.

The camp at Chchil Gombaz was at the junction of the streams coming from the Kaskasd
and Torat* Passes, the two forming the Chérling River, along which a direct road goes to
Yirkand, now closed against traffic ““ by order.” On the spur between the two strecams is an
old Chinese building called Khitai Shdhr (Chinese city), a sort of square redoubt built on the
steep slope of the hill, presenting a very curious appearance, and reminding one of the perspec-
tive pictures of Cesar’s camp, in ancient cditions of that author’s Commentaries. It was said
to have been formerly beld by a detachment of Chinese, posted to watch the Chérling passage
to Ydrkand. -

The direct road from Chehil Gombdz to Yarkandt is 132 miles in length. The first
march is to Tashkerim, a camping ground 19 miles down the Charling stream. From this
place a path crosscs the hills to the north, joining at Kinkol, the road we had ourselves
followed. The Yédrkand road continues down stream for 15 miles to Khaizak passing the
villages of Bagh (30 houses), Kiok-tash (8 houses), Mirgul (25 houses), and Joya (15 houses).
Between Chehil Gombaz and Bagh (the highest village in the valley) are numerous Kirghiz
tents, the grassy valley affording an abundant pasturage to large herds of sheep and cattle,
which remain in the valley in the cold weather, but arc driven up to higher grazing grounds in
the summer. Leaving the Charling stream at Khaizak, the road crosses two low spurs by the
Kara Diwan and Kizil Diwan (on which there was no snow in April), and then descending to
the bed of the Kizil stream} passes over plain and through desert § to Yakirak Kurghan, from
which place to Y4rkand 234 miles further on, is a rich, thickly populated, and fertile plain,
The Charling and Tashkurghdn Rivers unite at Khusherab, five or six miles below Khaizak ;
the united stream then flows nearly duc east, and is said to be met by a still larger river the
Raskam (from the Karakorum Pass), at Kosherap, about 20 miles south-south-west of Yakirak,

On the sixth day (26th), we made a short march of only eight miles to Pas Robdt, crossing
the Pas Robdt or Torat (horse’s sweat) Pass, which divides the drainage of the Chdrling River
from that of the Tangitir, which also flows into the Ydirkand river. The ascent
was steep, and the descent still more so, the slope of the valley being 16° for a distance
of about two miles. The height of the pass is 13,130 fcet, the rise from Chehil Gombiz
being about 3,000 feet, and the fall to Pas Robdt about 4,000. Whilewe were on the top -
the sky was cloudy and a fall of snow obscured tbe peaks to the north. On the return journey,
however, I ascended a hill north of the pass and had a good though limited view 1n every
direction. The ground rapidly rises towards the north and north-west, peaks rising to a height
of as much as 4,000 fect above the pass, ¢.e.,, to over 17,000 feet. The mountains eastward
visibly decreased in height as they approached Yarkand. On my 2nd visit the hills near the
pass were covered with fresh, low, short, grass.

About half way down to camp we came upon a number of willow trees (Turki, Sugét),
which continued in greater or less quantities down to the foot of the hill. In descending the
stream we came upon some very thick river deposits having in places a thickness of 300
feet, and containing large boilders of sycnite. The rock ¢» situ was composed of the same
materials, as that through which we had been passing for several days, viz: shales and slates,

A stream coming from the north-west had a temperature of 42°, while the temperature
of the air was only 24°. :

On the seventh day we continued our march up the Tangitdr (Pas Rob4t) River; after
five miles we passed on the left bank the Ydmbulik stream leading to the pass of the same
name, 14 miles off, situate in a direction a little north of west. Our own path lay along the main

* Torat or “horse’s sweat.” .
+ This road was traversed by Kishen Sing Pandit from whomn the information contained in this paragraph
is derived.
Nearly dry in winter, but a large torrent when the snow is melting on the hills above.
Called “Shaitan Kum” or  Devil’s sands.”
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stream for about five miles more to T4rbdshi, passing through a narrow and dangerous
defile. The road was execrable, and we experienced great difficulty and delay in getting
-our baggage through. This defile would be quite impassable for field guns, and a few deter-
mined men might in places defend it ‘against an army. The road often runs along the
bed of the stream, which contains large boulders and deep holes of water. In the winter
it is probably easier to traverse, but at the time of our passage we had the double difficulties
of ice and water to contend with. As far as I could learn the river is never entirely frozen
over, on account of the numerous hot springs which issue from the limestone rocks forming its
side walls. One of these had a temperature of 125° and the vegetation in its immediate
neighbourhood was much in advance of that lower down the strcam, and showed signs of ap-
proaching spring. In the summer this road is said to be rendered quite impassable by the
floods from melting snow ; the alternative route lies up the Yambul4k River.

On the eighth day our road lay alongside the Tangitir stream, which, from T4rbdshi,
ascends a gentle slope, bounded on both sides by undulating snow covered hills. The valley
rises very gradually for about nine miles, up to an almost imperceptible water-shed (14,480 feet
high), by which we reached the Chichiklik plateau, a broad elevated valley whose drainage
passes south, through a somewhat narrow defile, to the Tdshkurghdn river. On the platean
close to the water-shed were two small frozen lakes. The summer road before alluded to
which goes up the Yambulak stream enters the Chichiklik plain by the Ydmbulik Pass
about four miles to the north of where we crossed the water-shed. On the opposite side
of the valley, which was between four and five miles wide, in a south-west direction
from where we entered it, is the Pass of Kok Maindk, on high spur running down
from the Kizilart mountains. By this pass is the shortest road to T4shkurghdn, but on
our outward journey it was so deep in snow that we were obliged to take the alternative
route down the Shindi valley. Itis the Kok Maindk Pass that is ealled “ Chichiklik” by the
“ Mirza,” “ Fyz Bux,” and other travellers, but the correct name as given by the Kirghiz who
lived in the neighbourhood is, I believe, as I have given it. Our road lay down the stream.
After the first two or three miles, where the slope was very easy, the valley narrowed, and the
road became exceedingly steep and difficult, passing for several miles through a succession of
rocks and boulders At 10 miles below belew the lakes we came to our camp at Balghun, shortly
before reaching which the valley had opened considerably although surrounded on both sides by
lofty mountains.

The following day (20th), we descended four miles to the junction of the Shindi with the
Téshkurghén (or Sarikol or Taghdumbash) River,* just above the Sarikoli village of Shindj, in-
habited by Tajiks, and containing about 15 houses, situated in a small well cultivated valley, about
two miles long by one broad. Our road now lay up the Sarikol river, but I descended it for
about four miles to fix the dircction in which it flowed away (south-east by east)t ; returning
to the junction I crossed the main stream with some difficulty owing to the rapidity of
the current, and continued along its right bank, where the road passes through a very wild
defile of crystalline rocks, forming almost perpendicular banks about 2,000 fect in height,
through which the river winds its way with a most tortuous course. At about 10 miles above
the junction we emerged on the north-east corner of the Tdshkurghan or Sarikol plain.
The road by which we travelled is only open in winter, as in summer the large mass of water
in the Sarikol River makes it impassable. The route by the Ydmbulak and Kok Maindk
Passes is then used. '

On cotering the Sarikol valley we strike the junction of the Tagharma stream with
the main river. The former comes from the plain of the same name on the north-west, and
has been incorrectly described by a former traveller as the main source of the Sarikol River.
‘When we saw it there was but little water coming down (temperature 38°), although in
summer there is considerably more, but the small size of the water-course, and the evidence of

* Sometimes also called Yarkand River. .
+ From Shindi a path goes down the river, but is only practicable during two or three months in winter,
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the inhabitants of the district, all tended to show that the river which flows down the Sarikol
valley from the Kanjdd mountains, and through the Taghdumbash P4mir, is undoubtedly the
main stream. At the point I crossed, just above the junction with the Tagharma stream, it
the river was 15 yards in width, with an average depth of 14 feet, and a velocity of four miles
an hour. Two miles beyond in a southern direction brought us to the village of Chushmin,
leaving only five miles for our next day’s march (the 10th from Yangi-Hissdr) into Tdshkurghdn,
the chief town or rather village of the Sarikol valley. Between Chushmédn and T4shkurghdn
(both on the left bank of the Taghdumbash River) we passed the large village of Tiznaf. It is
this village that has caused much confusion to geographers by giving its name to the river,
which is frequently called the Tizn4f in its lower course, and is often confounded with another
river of the same name which riscs on the north side of the Yangi-Diwin Pass and flows
past Karghalik.

On approaching Téshkurghdn (where we halted two days to rest our cattle), while passing
up the valley I saw at its upper end some high peaks occasionally emerging from the
clouds, but before I could get to camp they had disappeared, never to be seen again during
our stay in the valley, or on our return journey, a great disappointment to me, as it is
possible they were peaks in the Muz-tagh range, fixed by the Great Trigonometrical Survey.
During our halt at Sarikol I took a set of magnetic as well as the usual astronomical observa-
tions, and some carcful azimuthal bearings with theodolite to a large mass of snowy peaks called
Muz-tagh, situated to the north of T4shkurghdn. These are identical with Hayward’s Taghalma
mountains, which are visible from Kashghar, the highest peak of which I determined by
accordant trigonometrical measurements from Késhghar and Yapchan, to be 25,350 feet
above the sea.

The general outline of the Tashkirghan valley towards its head, was fixed by bearings
taken from different points on a line across it. On the return journey I was able, by ascending
the ridge that separates this plain from that of Tagharma on its north (and by making a
detour through the latter on the way to our camp at the foot of the Kok Mainik Pass) to lay
down the borders of the northern plain with considerable accuracy. Practically the two form
one large plateau divided in the middle by a low range of hills through which flows the
.Tagharma River. The Tdshkurghin plain extends southwards from the dividing ridge before
mentioned, right up to the foot of the Kanjdd passes in the Mnz-tagh range, con-
stituting in 1its southern portion, the Taghdumbash Pamir. The Sarikol valley may be
said to have an average width of about four miles; it is bounded on the east by the snowy
range of Kanddr or Kandahar;* on the south-west and south are the Taghdumbash mountains;
on the west the Shindi mountains; north-west the Bir-ddsh, which also forms the western
boundary of the Tagharma plain, to the east of which lie the Muz-tagh (or Tagharma)
and the Chichiklik mountains. The Tagharma plain extends from the dividing ridge
for about 12 miles in a north-north-west direction ; it is only two miles in width immediately
north of the ridge, but soon increases in an easterly direction to as much as 10 miles; 1t
then narrows, being nearly closed up by spurs running down from the Bir-ddsh mountains
on the west and the Muz-tagh on the east. About 10 miles west of this point is the Bir-dish
Prss, over a range which divides this plain from another similar one running nearly parallel to
it, viz., the Ak-tash or Ak-su. Opposite the Bir-d4sh Pass the Sarikol plain again widens
and extends, gently undulating, for some eight or ten miles further in the same direction.t
According to statements of the Kirghiz it continues right up to the Kizil Art Pass, which
separates it from the Alai, and the valley of the Surkhab River, the most northerly
tributary of the Oxus. The height of the valley above sea level may be taken at Tagharma at
about 10,500 feet, and I doubt whether it is very much higher in any part of its course. The
drainage of the southern portion passes through the Tagharma plain into the Sarikol River;

* 6ver these mountains is a road to Yarkand, which descends into the Tung valley and after passing down
it for a march or two, crosses the Arpatalek Mountains, and enters the Turkestan plain near Kosherap.

1 Thus far I myself saw, from the ridge dividing the Tagharma from the Tashkurghan Plain.
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and in a somewhat central position on its east edge, I would place the lake of Kichik Karakul,*
about three short days’ march north of Tdshkurghdn. Further north again, south of the
Kizil, Art Pass, is the larger Lake Karakul, from which a stream is said to flow westward into
the Mjaghdbi river. I have shown in my map, what I consider the approximate positions
of the various lakes and mountain ranges in those regions, but I of course cannot guarantee
the accuracy of anything off our own line of march.

The Tagharma plain presented a very lively spectacle: fully 100 Kirghiz akoees were
within view, scattered about in different parts of the valley; their tenants, of the Sark or
Syok tribe, being subjects of the Amir of Kashghar. Open, grassy, well watered, and
speckled all over with camels, yaks, horses, sheep, and goats it formed a pleasant sight
after the wilds through which we had been wandering, and was a striking contrast to
the Tdshkurghan valley, which looked by comparison a picture of desolation, owing to the
numerous uninhabited villages and tumble down houses with which it is covered. The water
from the warm springs which issue in numerous places from the earth, causes the young green
grass to rise (in April) in great profusion.

Formerly in the south-cast portion of the Tagharma valley, at Kila-i-Tagharma or Besh
Kurghan (the five forts) there were about 50 houses inbabited by T4jiks, under Sarikél. Their
history has been a sad one. I got into conversation there with an ¢ld man, who told me that
nearly each fort had its history. In the prinecipal one, some thirty years ago, resided Mahomed
Alum, the Hakim of Sarikél. He was attacked by a number of Andijinis from the
north, bimself and many of his followers killed, and the remainder carried into slavery; my
informant with only one or two others escaping into the neighbouring hills. At the fort where
I was standing, fifteen years later, the Kanjudis had made a raid from the south, and had
killed or carried into slavery the whole of the inhabitants. Two young men standing by me
had been carried off in this very raid as children, and sold as slaves in Yarkand, where they
had been released shortly after the accession of the Atdlik to power, but they had only within
the last month been allowed to return to their homes, where four Tajik families now
represent the fifty that had formerly lived there. They were doing their best, . with
the help of some of the neighbouring Kirghiz, to put their fields into order, and I there
saw, for the first time in my travels, the ydk yoked to the plough. There is much culturable
ground, and it is to be hoped that this recommencement of cultivation on a small scale is
only the prelude to a larger.

In the time of the Chinese rule, such was the insecurity in these parts, that the inhabitants
of Sarikol dared not wander far from their villages, for fear of being seized and carried off
either by the Kirghiz from the Alai, or by their neighbours of Kanjud; zow they tell me that
if a man drops his wZip in the middle of the plain, he will find it thereif he looks for it a year
afterwards. This is a favourite saying amongst the people of Eastern Turkestan, which I have
heard more than once employed to deseribe the sense of sccurity enjoyed under the present
régime.

On our return to Yarkand we passed along the south edge of the Tagharma plain. The
direct distance from Téshkurghdn to the foot of the Darschatt ravine leading to the Kok
Maindk Pass is about twelve miles; thence to the pass itself (15,800 feet) is six wmiles, by a
very difficult and stony road. The pass is four miles from the small lakes on the Chichiklik
plain.

The fort of Tdshkurghdn, said to be of very ancient date, and to have been founded by
Afrasiab, the King of Turan, has been described by former travellers who had a better oppor- .
tunity for inspecting it than we had. The “Takhsobai,” or Governor, evinced so great a dis-
inclination to receive our visit there, that we had to content oursclves with inspecting it from
a distance. The part at present inhabited is apparently of modern construction, and built of

* The waters from this lake are said to form the Yamunyar River, which flowing through the Chakar Aghil
defile eastward, under the name of Gez River, enters the plains under the name of Yamunyar, and, as befpre
mentioned, divides into sevcral branches ncar the villages of Tashbalig and Opal and irrigates a great portion
of the country south of Kashghar.
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stones and mud, but there were in places remains of “roughed” stone facings on the sides of
the rock on which the fort is built In its neighbourhood are numerous fragments of broken
wall, but I could not recognize any continuous line marking out its former limits. Taking
a hint from Sir Henry Rawlinson’s writings, I kept on the look-out for Buddhist remains,
but could see nothing. The Pandit (who accompanied us as far as Sarikél), seemed to
think that the eustom which prevails throughout the whole country between Turkestan and
Wakh4n of heaping up skulls and horns of sheep and wild animals at the different zidrats
or tombs, was a relic of ancient Buddhism. I belicve that the custom is common through-
out the whole of Central Asia. It certainly is so in Ladikh and Eastern Turkestan.

From Tashkirghén to Panjah therc are two roads commonly used by merchants; the first,
over the little I’a,mn-, was followed by us on the outward journey, is rrenelally used in
winter; the sccond is over the great PAmir and is used in summer. The latter is the easier
road, but passes over much higher ground than the former and is impassable for caravans in
winter, on.account of the deep snow lying on it. A third alternative road is by the T4ghdum-
b4sh Pimir* at the head of the Sarikol valley. It lies high, and in midwinter is deep
in snow: in former years it was much used by the Bajaorit merchants, who used
to go from Bdd4kbshin to YArkand by the Taghdumbash and Tung valley roads, thus
keeping at the greatest possible distance from the Alai Kirghiz, whom they secm to have feared
more than they did the Kunjddis.

On the Great and Little PAmir routes the first two marches, 7.c., to the west foot of the
Neza Tash or Shindi Pass, are common to both lines of road, which meet again opposite the
village of Zang at the junction of the two large streams which form the Panjah River, the
most southerly braneh of the Oxus.

Leaving T4shkurghdn on the 2nd April, our road lay nearly due west for four miles, up
a stream which issues from the Shindi mountains through a narrow and diffieult defile.f The
water, which even thus early in the season flowsin considerable quantity, combines with the
rocky nature of the bed of the river, which has to be crossed and recrossed in numerous places,
to make the road exeeedingly difficult for laden horses. After passing four miles up the defile
we reached a camping ground called Jangalik situated in a well wooded open valley,
about two miles long by half a mile broad. It is often uscd as a halting-place by travellers,
but we continued up the valley to Kanshubar, a march altogether of 16 miles. Shortly
before reaching camp we passed numerous hot springs. We pushed on the next day in
a south-west direction until we reached the foot of the Neza Tash Diwan, where we turned
westward, and passing over a low spur continued our way up the valley, entering a large basin
with lofty mountains towering above us on both sides, very bold and precipitous, and of a very
peculiar and striking ferruginous colour.§ A stiff pull through the snow to the top of the pass
(14,915 feet above the sea level) and we were standing on the water-shed betwcen Eastern and
Woestern Turkestan.

I had been given to understand that we should here come in view of the “ P4Amirs” and
was somewhat surprised at seeing in front of me nothing but a long range of low red eolored
hills about ten miles distant, a portion of which to the right was pomted out to me as the
Great Pdinir, and another on the left as the little PAmir., Nothmw was visible but an irregular
mass of hills whose serrated tips did not appear to rise more than 1 ,000 feet above the Pass on
which I was standing. In front lay a large valley running in a northerly direction which
subsequently turned out to be that of the Aksu River, the prmcqul source, as now appears of
the Oxus|. The apparent continuity of the range in front of us was, as we shall hereafter sce,
a delusion; the hills really form the ends of broad transverse ranges, running in a westerly

* Tt is said that Alif Beg fled from Sarikol by this route.

t The district of Ba]aor or Bajaur lies to the west of Swat, and its inhabitants are well known as enterpris-
ing traders.

T The rocks forming this defile were composed of gneiss.

$ These mountams, Dr. Stoliczka informed me, were composed of trlasslc limestone.

|

( Which name is perhaps derived, as Venoikof suggests, from Ak-sd.

o
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direction, and scparating the various Pamir valleys, which were concealed from our view by the
low hills in front.

Descending from the Neza Tash Pass a march of a few miles in a westerly direction,
through heavy snow, brought us to our camp at Kogachak, which is about three miles above
the junction of the stream from the pass, with the Ak-su River. On the following day (3rd
from Tdshkurghdn) crossing the spur between the two streams we descended into the
valley of the Ak-sd, a little north of Ak-tash,* at an elevation of 12,600 feet above the sea.
We continued south for six miles up the valley, which was here about two miles broad,
and deep in snow. In front of us was a fine range of snow covered peaks, running in a
direction a little south of west, forming the southern boundary of the little P4mir, which is
really the upper portion of the Aksu valley. The latter as we advanced, gradually turns round
south-west by south which direction it retains up to and beyond the lake of little Pamir.

The Little Pimir is generally considered to commence near where we entered the Ak-su
stream, and consists of a long, nearly level, grassy valley, varying from two to four miles in
breadth and enclosed on either side by ranges of snow covered hills sloping down rather gently
towards it. Its length from cast to west is about 68 miles. The Great Pimir, and all
other Pimirs are as far as I could learn, of precisely similar character. The ground intervening
between the Great and Little P4mirs is filled up with lofty mountains of tolerably uniform
beight and withont any very conspicuous peaks, the hills to the west near the junction of
the two main branches of the Panjah River being perhaps the highest. Our first halt in the
Little Pimir was at Onkul, after a march of 25 miles for a great part of the way over
snow, and with such a very bitter wind blowing in our faces, that it was almost impossible to
hold an instrument in one’s hand. After entering the long straight reach above the turning,
near Ak-tash, several large open valleys are passed on the north, where the hills are
;:omparatively low and undulating, those on the south side being generally much
higher.

Our second day’s march (4th from T4shkurghdn) through this Pdmir took us along an
almost level road for 24 miles. As on the previous day, snow covered mountains lay on both
sides as we advanced, and there was a great deal of snow in the valley itself which varied in
breadth from 2 to 34 miles. There was often a good deal of saline matter in the soil, and
where this was the case the snow generally melted long before it did so elsewhere. Our camp
was on the north edge of the Little PAmir Lake, which has been given by recent travellers
the very different names of Barkut Yassin, Chalap, and Gez Kul or Goose Lake (Turki,
Oi-kul). I made repeated enquiries as to its proper name, and found that the Walkhis generally
call it the Kul-i-Pamir Khurd, or lake of Little Pamir, while the Sarikélis and Yirkandis
give it the name of Oi-kul.

As some doubts had been expressed, as to the supposed double exit from this lake, I
was naturally very anxious to determine the point, and in ascending the valley on this day’s
march I took at some twenty different points, observations with aneroid Dbarometers to
determine, if possible, the exact water-shed, which from previous accounts I had fully expected
to find at the cast end of the lake. The ground, however, was so level for several miles
there being a r1se of only 230 fect in the 24 miles between Onkul and the lake, that the
aneroid was not sufficiently dclicate for the purpose, and although I walked for a considerable
distance on the frozen stream to cnable me to satisfy myself on the subject, I arrived in
camp on the banks of the lake s¢-infectd. The following morning I walked over the lake
to its east end, which from a little distance off appeared entirely closed, but on walking round
the head to make certain, I was soon undeceived by coming across a very narrow outlet,
about nine paces across, and only a few inches deep, all ice of course. I then walked
several miles down the stream (east) until I became fully convinced that its bed did slope to the
cast and drain into the Ak-su. This result being contrary to what I had anticipated, I then
rode to the west end of the lake to sec whether (as has always been supposed) a stream issued
from that end also. I left my horsc and started on foot to go round its head; the ice at this

#* Three miles distant from Kogachak.
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end, instead of being firm and strong, as at the other, was very brittle and would not bear my
weight, so I had to wade through the heavy snow and slush on its banks. I soon came across
a warm spring, from which water was decidedly flowing due east. A little further on I
encountered a frozen stream, on going along which westward the barometer showed that I was
walking up hill. T advanced still further, hoping to get completely round the head of the lake,
so as to be quite certain that there was no outlet draining westward, but the walking in the deep
snow at so great an elevation had completely exhausted both myself and the man who was with
me, and it was with some difficulty that I got back to my horse, and hurrying on with no guide
but the tracks in the snow left by the rest of the party, it was with great difficulty that I reached
camp, 20 miles from the lake, shortly after dark. On the return journey, the Ressaldar came
back by this road, and, according to a promise he had made me, rode completely round the head of
the west cnd of the lake up to the foot of the steep mountain rising on the south side. The
snow was then all melted, and water was flowing info the lake from the two sources I have just
described, and nothing was flowing out. He then went to the east end, whence a stream was
flowing towards Ak tdsh, so this problem has been solved in a-somgwhat unexpected manner.
The lake has only one outlet, and that eastward, and its waters flow into the Ak-sd, afterwards
the Murgh4bi, which joins the Oxus near Wamar, and is in all probability the longest branck of
the Ozus.

T have tried hard to discover the true onward course of this Ak-su River. On our return
journey we struck it some 14 miles north-north-west of Ak-tash. It flows thence in
a northerly direction for 12 miles and then turns off out of sight morth-north-west. It is
said to flow in a northerly direction for two marches (say 40 miles) from Ak-tash, after which
it either joins, or becomes, the Murghdbi River changing its course westward and flowing
through the Sariz Pdmir to Shighndn. It passes through Bartang, a district of Roshdn
and joius the river Oxus just above Kila Wémar, the chief town of Roshdn.

‘ The Little Pdmir Lake is 13,200 feet above the sea level. It lies from south-west by
" west to north-east by east, and for alength of 3% miles is from 1 to 1} miles in width;
it narrows considerably eastward, where, for about 14 miles it is nowhere more than
a few hundred yards in breadth. Nearly opposite the south-east cormer, in a side ravine
is a large glacier which drains into the Aksd stream shortly after the latter emerges
from the lake.

The road passes along the north side of the lake and crosses the watershed two miles
beyond the west end at a height of not more than 150 feet above the margin of the lake.
Other parts of the watershed, which is nowhere well defined, are probably still lower. The
descent beyond is somewhat rapid; we passed on our left a small stream which rises near
the watershed, and takes the drainage of the hills to the south-west of the lake. We went
for about seven miles down an open valley, (crossing several small streams flowing down
large open ravines on the north), and reached some deserted Kirghiz huts and tombs called
Gombaz-i-Bozai, close to where a large stream, the principal affiuent of the Sarhadd branch
of the Oxus, comes in from the south-east. This river has it source in the Kanjid mountains
on the west side of the Kdrdchunkar Pass* which crosses the Shindi or Pimir Range, south
of the Neza T4sh Pass, and separates the Taghdumbash drainage from the head waters of the
Oxus.

After passing Gombé4z our path lay on the right bank of the Sarhadd stream, where we met
with a constant succession of stecp ascents and descents. The regular path had often to be
quitted in order to avoid drifts of snow, which in places lay very deep. In the winter, when the
stream is completely frozen over, its hard surface makes a capital road, which is always used by
travellers. We passed at a bad season of the year, too late to be able to keep to the ice with
safety as it was now breaking up, and yet before the snow on the upper road was melted.
Later on in the hot weather, the lower road becomes altogether impracticable, as it is impossible

* The road before mentioned which was once much frequented by Bajaorl merchants crosses the Karachunkar
Pass. It is now but little used.
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to cross the then swollen river.* After a while our road left the main valley which makes a
detour to the left and ascends a gentle slope to a low pass, crossing which the path returns
along another broad valley to our camp at Langar. This point has been considered the end
of the Pamir, but I should rather be inclined to consider Gombaz-i-Bozai as the true ending.
This would reduce its length from Aktash to about 56 miles.

Our next day’s march (6th from T4shkurgh4n) was to Darfz Diwan, a distance of 15
miles; the road soon struck the main valley and continued along its northern side over a
constant succession of ascents and descents, passing occasionally through snow in deep patches.
We saw on the hill side a large number of juniper trees, and in some of the side ravines were
birch trees and wild roses. In fact, wherever water trickled down there were signs of vegetation,
but everywhere else the hills were bare. In one or two places the road descended to the river
bank; in places the stream was entirely frozen over, the water flowing underneath, elsewhere it
was altogether clear of ice. At two or three such places I estimated the breadth to be about 40
feet, depth 2 feet, and velocity 24 miles per hour, temperature of water 35°. Before reaching
camp was a very steep descent, having a fall of over 1,000 feet, which it only took a quarter
of an hour to walk down. The river is here called by various names, Kanjid, Sarhadd,
Panjih, and Hemun. The last name I have heard more than once, and it is of course the same
as “ Amd.” Wakhdn seems to be but little better off than Turkestan in the numerous names
borne by the same stream. Our seventh day’s march (8th April) was at first, as hitherto, on
the right bank of the stream, the road crossing high spurs by very stecp ascents and descents
(which lead me to suppose that this was the road followed by Marco Polo). There are three roads
used at different times of the year, one (in midwinter) on the surface of the frozen stream, a second
which we followed, occasionally along the strcam, but which generally passed over spurs, and a
third, much higher up, and avoiding the stream altogether. We passed several small tributary
streams and between the fifth and seventh miles we had to cross the main stream many times
where it passed through very steep hills. We crossed generally over ice and snow bridges. At
last we emerged into a large open gravelly plain watered by several streams and soon arrived at
the village of Sarhadd (head of the boundary), the highest inhabited village of the Wakhin
valley, and situated about 11,000 fect above the sea. The march was only 11 miles, but
difficult. 'We were here met by Ali Murdan Shah, the eldest son of the Mir of Wakhdn,
who had marched out from Panjah to meet us. On the Sth day {from Tdshkurghdn) we
took a very short march of only four miles to the large village of Patuch or Patur. From
this day forward, in order to avoid all cause of suspicion, I took no observations on the road, but
accompanied the rest of the party on the march. We were now a large detachment, as we were
always escorted by the Mir Bachcha and his somewhat ragged following. This march was,
while it lasted, the most trying I have ever expericnced, owing to the intense bitterness of the
cold wind and drifting snow which blew in our faces the whole way.

From Patuch to Kila Panjah, the vesidence of the Chief of Wakhan, there is not much of
geographical interest to notice. At Yir, 15 miles west of Patuch, a very difficult pathway crosses
the mountains to Chitral, and at Vost, about seven miles short of the junction of the two Pimir
streams, there is a small fort which covers the entrance of a valley up which another footpath
leads to Chitral. Theroad from Patuch to Panjah, about fifty miles in length, lay along the valley
of the Sarhadd stream, sometimes on one side of it, sometimes on the other. The valley was
bounded on both sides by lofty and generally precipitous mountains, of whose height it was 1impos-
sible to form any idea, as their tops and the greater part of their sides were always wrapped in
clouds and mists. It was perhaps fortunate for me that I was unable to use my instruments, as
I know nothing more disheartening to a surveyor than proceeding for days down a valley under
such circumstances. Villages were scattered all along the road on both sides of the stream. In
the whole distance from Sarhadd to Panjah there are probably about 400 houses, and their
corner turrets, like those in the Sarikél valley, are evidence that the inhabitants have not fallen
upon much easier times than their neighbours of Sarikél. The houses are not so good as those
of Turkestan, and are apparently especially designed to keep out the wind, which seems always
to be blowing violently either up or down the valley, generally speaking from west in the

* The road by the great Pamir is then adopted.
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morning, and from east in the afternoon. On entering a house one gencrally passes through the
stables, containing two or threc horscs or cows, after which one traverses a long winding narrow
passage, which leads to the centre of the house which is generally very small and dirty. In the
centre is a fire-place, a kind of globe-shaped stove, about 2% feet in diameter, made of mud,
and open in front for the passage of air and fire-wood. Above, is a hole in the timber roof for
ventilation. The roof is dome-shaped, supported on cross-beams resting on timber uprights
which surround the central fire-place, and help to support the side apartments which all open
inwards towards the fire and to one another. Here the different members of the family reside.
The larger portion of the house is given up to the females, who, somewhat bashful but good
humoured, appear to have a very good idea of keeping the men of the household
in decent subjection. The males all wear brown woollen chogas or cloaks of country
make ; pubboes or boots of the same kind as are worn by the Laddkbis; loose trowsers of
the same material as the coat; and a generally scanty cotton turban, the almost universal
colour of which is blue and white. The women, who are not over good-looking, but are
pleasant and matron-like, dress very much like the men, and have long plaits of hair falling
down theside of their heads. There is no artificial modesty or attempt to conceal their faces. In a
cottage where we took refuge the females remained present the whole time we were there, and
made some most excellent barley bread for us, kneading the flour into a cake which they plastered
into the inner wall of the oven; after frequent turning a eapital result was secured. Their
physiognomies are very divergent, most of them have Jewish noses, but one boy I saw with a
most perfect Greek- profile. They all age very early, and attrihute their grey hairs to the
poverty of the country. The men seem affectionately disposed towards the females, always
handing them fruits, sweetmeats, or any little trifles we might happen to give them. They are
all poor; money and ornaments seem almost unknown, and hardly anything is seen in their
houses that is not the produce of the country.

At Sarhadd the temperature of the water was 32° At Yur I found it to be 40° while
the stream was about 60 feet in width, one and a half feet in depth, with a velocity of two
and a half miles an hour. Near Yidr we passed a large stream on the right, and another on the
left bank. Throughout the valley there was much jungle wood, and some old coarse grass,
but up to date (April 10th) we saw no signs of spring, neither trees budding, nor grass
sprouting, The road throughout is very stony, but not otherwisec bad. In many places the
tributary streams have brought down immense quantities of stones and débris, which threaten
to block up the main stream. This débris generally spreads in a fan-like shape, from where
the tributary stream opens into the main valley, and causes the river to flow round the base
of the fan. At Bdbdtangi, the valley, which from Sarhadd had varied from threc miles to one
mile in width, is confined by precipitous mountains to a breadth of about one-third of a
mile. It soon opens again however, and shortly after leaving Sas (about 13 miles above
Panjah) it enlarges considerably, and gradually opens into a considerable plain, being
joined a fow miles above Panjah by the valley containing the stream from Upper P4mir.
Before the junction the Sarhadd stream passes for several miles through rather dense jungle
composed of red and white willows.

On our march into Zang (near the junction of the streams) we crossed the river
of the Great Pimir here about 30 feet wide, one foot deep, with a velocity of about
three miles per hour. It was very considerably smaller than the river we had followed
from Sarhadd. Where the streams meet the valley is about three and a half miles wide and
almost entirely covered with jungle. It narrows gradually towards Panjah, where it hasa
breadth of two miles. The height of Panjah above the sea I found to be but little more than

- 9,000 feet. The vegetation in the valley was very backward, much thrown back doubtless by
i the violent winds which tear up and down with a bitterness difficult to imagine unless it has
' been felt. The grass was beginning to show signs of sprouting in the middle of April, and

the cultivators were then commencing to turn up the soil preparatory fo sowing. The Oxus
River flows on the north side of. the valley, and on its left bank is Panjah, between which and
the mountain range to the south, a distance of nearly two miles, the ground is almost com-
pletely covered by fields, irrigated by a stream which issues from a large ravine on the south,
and is derived from a large glacier which entirely blocks up the valley in which it is situated,
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and whose foot merging into a snow bed, is not more than 1,000 feet higher than the Oxus
valley.

At the head of the ravine containing this glacier are some snowy peaks, about six miles
to the south,* which I estimated to be between 17,000 and 18,000 fectin height ; they appeared
to be on spurs of the Hindoo Koosh Range. It was most annoying being shut up at
the bottom of a deep valley, and unable to get a nearer view of these peaks, but there was no
help for it, the ravines entering the main valley from north and south were generally inacces-
sible, the one on the south being, as I before mentioned, blocked up by an enormous glacier,
which was quite impassable, while those on the north are almost vertical chasms which looked
as if the mountain had been split up by an earthquake. During our stay at Punjah, | .
ascended the mountains to the north to a height of about 3,000 fcet above the valley only to find |
that I was on the lower portion of a much higher range behind, which obscured all view further
north, while the hills to the south of the Oxus were so high that they intercepted the view !
of any peaks on the main range of the Hindoo Koosh that might otherwise have been seen
beyond; in fact I could sce very little more than from the ground below. On the only other
fine day that we had during our stay at Panjah I went down the valley for about 12 miles,
but saw little more than one or two peaks of the range to north.

Panjah itself is, or rather was, built on five small hillocks, hence perhaps its name,t and
I have no doubt in my own mind that the river ‘takes its name from the place, and not the
place from the river. These five hillocks are situated near each other on the left bank of
the stream, the largest is covered by a fort, the residence of the Mir Fateh Ali Shdh, and most
of his followers, the other is of nearly equal size, covered by houses, and surrounded by a strong
wall ; on two others are small fortified buildings, while on the fifth there are nothing but ruins
and graves. These fortified buildings (in one of which resides Alif Beg, ex-ruler of Sarikdl)
from their near proximity to each other, and commanding situation, form a position of con-
siderable strength, and might bold out against an attacking force for some time if artillery
were not brought against them. The Mirs of Wakhdn have more than once held out in this
stronghold against the forces of the Ruler of Bdd4khshdn to which country they are subject.
The whole population of Panjah perhaps does not exceed a hundred and fifty souls.

The district of Wakhan has been described by former travellers. It comprises the
valleys containing the two heads of the Panjah branch of the Oxus, and the valley of the
. Panjah itself, from the junction at Zung down to Ishkashim. The northern branch of the
Panjah has its principal source in the Lake Victoria in the Great Pamir, which, as well as
the Little PAmir belongs to Wakh4n, the Ak-tash River forming the well recognized boundary
between Kashgharia and Wakh4n. Both of the Pémirs were thickly inhabited by Kirghiz
in former yecars, subject to Wikhan, but they arc now unoccupied, the constant feuds

* Their exact distance I was unable to determine, as they could only be seen up the ravine, which has too
narrow to permit of a base being measured across it of sufficient length to enable an accurate estimate to be made
of the distance of the peaks.

+ “Panj” is the Persian for “five.” One possible derivation of the word Panjah is given above. Some
authorities would derive the word from the five rivers which are supposed to form the head waters of the
river on which Kila Panjah stands. There are two objections to this theory :—

1st.— It is contrary to the custom of Turkestan to name a place after a river, and to a hundred cases that
I know of where the converse holds good, .., a river is named after a place on its banks, I do not know a single
instance of a place being named after a river.

2ad.—The word is usually pronounced Panjak, which is nearer in sound to the Persian word “ Pinjah” or fifty.
The true origin of the word I l}zelieve to be from the Panjah or palm (of the hand) of Hazrat Ali (the son-
in-law of Muhammad). In a building on a small hill about 2 miles to the south of Kila Panjah is a stone
bearing the impress of a hand. Local tradition says that when this country was in the hands of the Zar-dushtis,
or atash-parast (fire worshippers) the people were converted to the religion of Muhammad by a visit (in the
spirit} from Hazrat Ali, who left his ‘mark on the stone as thus described, which is an object of religious
veneration in the neighbourhood. At Bur Panjah in Shighnan is a similar mark over whioh the Fort *Bar
Panjah,” “over the Panjah,” has been built. Possibly this tradition has something in common with that which
attributes the derivation of the word Péimir to “Pa-e-Mir,” i.c., the foot of the Mir Hazrat Ali. I would
myself be inclined to derive the word from “Pam,” the Kirghiz word for roof, and “yer,” which is both Turkls
and Kirghiz, for “earth” corresponding to the Persian word “Zamfn.” Bam-i-dunya or “roof of the world
is a namo by which the Pamir is well known. ;
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between the Shighnis, the Wakhis, the Kirghiz of the Alai, and the Kanjudis, having rendered
the country quite unsafe. The highest inhabited village in the northern valley is Langar Kisht,
only a few miles above the junction, and on the right bank of the stream. The Sarhadd valley
(the southern branch) is inhabited from Sarbadd downwards, and there are villages scattered
along both banks of the Panjah river down to Ishkashim. Waikh4n formerly contained three
¢ gads” or hundreds, ¢.¢., districts, containing 100 houses each—

1s£.—Sad-1-Kila Vost or Sarhadd extending from Langar to Hissar.
2nd.—Sad Sipanj* from Hissar to Khandut.
3rd.—Sad Khandut from Khandut to Sad Ishtragh.

To these three Sads has recently been added that of Sad Ishtragh, which I believe only
became a portion of Wakhan in recent times. It lies between Khandut and the State of
Ishkashim.+ Abddl Subhin estimates the number of houses in Sad Ishtragh at 250,
and allowing 100 for each of the other districts this gives a total of 550 houses, with a popula-

tion of about 8,000 souls.
The Ozus below Wakhdin.

I have now to deal with one of the most interesting geographical problems of the day, »iz.,
the probable course of the Oxus or Panjah from the point where it leaves Wakhén to where it
emerges in the plains north of Said village on the frontiers of Koldb, where it has been seen and
described by our countryman, Lieutenant Wood. My assistant, Abdil Subhdn, left us at Kila
Panjah (the most westerly point reached by the European members of the Mission), and
followed the course of the Oxus through Wakhdn for 63 miles to Ishkashim, thence turning
porthwards he followed the same river for nearly a hundred miles, passing successively through
the districts of Gh4ran, Shighn4n, and Roshdn, countries which have hitherto been known to
us hardly even by name. From his report I have obtained the information following.

The small State of Ishkashim forms, together with Zebik, one of the numerous petty
fendal States tributary to Badakhshin. The present ruler of both these small districts
is Sh4h Abdul Rahim, a Syud of Khorassan, who was placed in power by Muhammad Alum
Khan, the present Governor of Balkh. It is said that the hereditary Chief of the country,
Mir Hak Nazar, was ejected in order to make room for Abdul Rahim. The present territory
of Ishkashim extends for about 16 miles to the north of the village of the same name, which
now contains about forty houses,and consists, asis generally the case in those parts, of numerous
scattered farm houses. There are small villages throughout this district on both banks of the
Oxus; Sumchdin and two others on the right bank, and Yakh-duru and Sar-i-Shakh on the
left. These belonged to Sad Ishtragh, which was once a separate principality, but is now a
district of Wakhdnl

The road from Ishkashim runs along the left bank of the river up to six miles beyond
Sar-i-Shakh, where the riveris crossed by an easy ford. In the month of May the water
flowed in a single stream, which was 34 feet deep and about 200 yards in width, In summer it
is impossible to cross the river at this point, and a very difficult path leading along the left
bank is followed. Down to this point the valley is open, four or five miles in breadth and
richly cultivated. The ford marks the boundary between Ishkashim and the district of Kuchek
Gharan or “narrow caves,” which has been for centuries famous for its ruby mines.

The Ghiran country extends along both banks of the Oxus for about twenty-
four miles, and was once upon a time rich, flourishing, and populous. Remains of large
villages exist on both banks, and bear witness to the oppression that has been exercised by
successive Governors of Badakhshdn. The fields near these deserted villages are now cult-
vated by the inhabitants of the neighbouring districts of Rdgh (the chief town of which is
Kila Masndj) and Sar Gholdm] which are at a distance of a long day’s journey on the further
side of a range of hills, running parallel to and on the left bank of the river. Barskdr

* Sad-i-Panjah.
¥ Written in the vernacular Shikashem.
T Subordinate to Badakhshdn.
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or “above the river,” situated four miles below the ford, is the first of these large deserted
villages. A little beyond it a large stream enters the Oxus from the east deriving its name, the
Boguz, from a village of some 30 houses situate ten miles up the strcam. From this
village a road goes to the Shdkhdarah district of Shighnan. Near the junction of the Boguz
with the Panjah the road crosses to the left bank of the river. Nearly opposite to Barshdr is a |
ravine by which a road goes over the Aghirda Pass to Faizabad, the chief town of Badakhshdn.
It is said to be open all the year round. Throughout the remainder of the Ghdran district
numerous ruins are passed on both sides of the stream, the largest of which, Shekh Beg, on
the right bank, must formerly have contained about 200 houses. On the same side of the
river some sixtcen miles below Barshar are the celebrated ruby mines, once the source of
considerable wealth to the Rulers of Badakhshidn, but now apparently necarly exhausted.
These mines have until lately always been worked for the immediate benefit of the
Governors of Badakhshin. At the present time some 30 men are cmployed there under the
orders of a few sepoys belonging to Muhammad Alum Khan, the Governor of Turkestan, who
sends the produce to the Amir of Cabul. It was said that during the past year one large
ruby about the size of a pigeon’s egg was found and sundry smaller ones, the whole of
which were sent to the Amir.

The rubies are found in one very large cavern to which there arc three entrances, situated
about 1,000 feet above the river, and about a mile up the hill side; the task of excavating
appears to be not unattended with risks, as three workmen were recently killed, having fallen
from the rocks while searching for the precious stones. There is a peculiar kind of soft white
stone which is found imbedded in the harder rock and in this the rubies are found. In
former ycars the inhabitants of Ghiran who worked these mines paid no taxes and held their
lands rent-free. The twenty men who are now employed at the mines have to furnish their
own food as well as that of the guard, and also to provide lights, torches, and implements for
working. The numerous deserted villages prove the possession of thé mines to have been a
curse rather than a blessing to the inhabitants of the valley, who have from time immemorial
been under the direct rule of the Chief of Badakhshdn.

Above the mines is a small village called Koh-i-Lal or ¢ Ruby Mountain,” and about
one mile below them on the opposite bank of the river is the large deserted village
of Shekhbeg whose ruined houses are built with stone and lime* A small river
enters at Shekhbeg on the left bank, and four miles up it lies the village of Ghédran
B4l4 said to contain about 100 houses, invisible from the river. A few miles below Shekhbeg
on the right bank of the Panjah is the village of “Garm Chashma” (hot springs) where
a large stream of warm water joins the main river. On the bauks of this stream the Munshi
saw 20 or 30 men employed in washing the sand for gold. They were Badakhshis, and farmed
the washings of the Gharan district for Rupees 200+ per annum paid to the Ruler of Badakh-
shdn. It 1s only within the last two ycars that gold has been found in this district.

Three miles beyond this is the Kuguz Parin,} the boundary between Ghéran and Shighnén.
The road throughout the Ghéran district lies along the banks of the Panjah, and is in places
very difficult to traverse. The valley near Barshar contracts to about onc mile in width,
and the road runs over large boulders alongside the river, which flows between nearly perpendi-
cular banks; the stream 1s narrow and swift being not more than 200 fect across, and is
almost a continuous succession of rapids. Throughout the district the Panjah valley is nowhere
much more than a mile in width, and is confined by very precipitous mountains; the river
is everywhere deep. In Ghdran apricots of very large size and fine flavour are produced ; these
are held in great repute in Badakhshin. Apples and pears are met with in abundance; and
but little grain is grown. There is abundance of grass and fuel to be found at the various
camping grounds throughout the valley. The water of the Punjah is rarely or never used for

* The villages in these countrics are usually built of stone and mud.
+ About twenty pounds sterling.
+ Kuguz Parin in Shighai dialect means “holesin the rock.” The Persian equivalent is *Rafak-i-
Somakh.”
M
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irrigation or for water mills. In the hot weather, oxen, horses, and sheep (for which the
country is famous) are driven up side valleys to the tops of the mountains for graziug,
returning to the valley in October in splendid condition.

Kuguz Parin consists of a tunnel passing through a mountain. On the south side, the
road rises by a winding stone staircase, for a height of about 200 feet, to the mouth of the
tunnel, which is excavated through solid rock, and is about 100 paces in length, and so narrow
and low that it is impossible for a loaded horsc to traverse it. The tunnel is said to have been
constructed some threc hundred years ago. Where the road emerges on the north side the
path is so narrow that a projecting mass of rock often precipitates animals into the foaming
torrent beneath. The river is here about 150 yards in width, and flows some 500 feet below
the mouth of the tunnel.* The Shighnis boast of this place as the natural safeguard of their
country, and call it their « father.”

From Kuguz Parin the Oxus flows through the country of Shighnan, which extends
for a distance of sixty miles down to the Darband Tower on the frontier of Roshdn. This
tower is situated on a high rock standing over the river, towards which it presents a perpendi-
cular scarp of "about 150 feet. The water beneath is very deep. The roadway winds round
the tower,t and the ascent on hoth sides is very steep and difficult. The Shighnis call this
place their “ mother.” It is a common saying in the country that if ever there should be 2
quarrel between Shighnan and Roshéan, whichever State first seizes this tower will keep posses-,
sion of both countries. The river is here barely a gunshot across, and there is no path whatever
on the other side.

This country of Shighnan would appear to be richer and of much more importance
than Wakban and other districts of Badakhshdn with which we are acquainted. From Kuguz
Parin to Darband Tower there are numerous villages scattered along both bauks of the river.f
These are surrounded with gardens, orchards and well cultivated lands. The chief town, Bar
Panjah,§ is on the left bank, and with its suburbs probably contains about 1,500 houses. The
palace is inside the fort, and is built of stone; the windows have shutters outside as in Cabul
and Cashmere. The fort itself is square, each side being about 500 paces in length. The
walls are very strong, and about 40 fect high, built of clay, stone, and wood. There are five
loopholed towers, but these contain no big guns. There 1s a garrison of about 400 soldiers,
who are mostly armed with swords manufactured in the country itself, and with guns, said
to be made by the Kirghiz, similar to those which are supplied to the Kashghar troops
viz., heavy rifled weapons which are fired resting on the ground, the muzzle being supported
on a prong attached to the barrel of the rifle. TLead and all the materials employed in
the manufacture of gunpowder are found in the country. The valley at Bar Panjah is about
four miles wide and contains a great many houses and gardens. The river runs in numerous
chanuels separated by jungle covered islands. Short punt shaped boats, similar to those in
Central India, are used at the ferry. In July and August, when there is much water in
the river, all travellers have to eross at Bar Panjah, to the other bank, the road on the left
bank being then impracticable.

In its passage through Shignin the Osxus receives two considerable affluents on the
left bank, the Shewa and Vacherv River. The former is crossed by a good bridge, and
was about 25 yards in width, and unfordable, when the Munshi passedin May. It flows
from a lake in the Shewd Pamu a favored pasture ground much frequented by herds of horses,
sheep, and cattle from Badakhshdn, The owners of these flocks are said to make payments
to the King of Shighudn for the right of grazing there. The Vacherv River is about the
same size as the Shewa, stream, and joins the PanJah to the south of Bar Panjah. Along it lies

a much frequented road from Shighnan, over the Shewa P4mir, to Faizabad.

* This portion of the route is not improbably the Zangi Badascani of Benedict Goez.

1 At the tower was a guard of soldiers from Wamur, who examines the passports of all travellers.

1 The names of these villages and the distances apart will be found in the Appendix.

§ Or “above Panjah” so named from having been built originally over a stone similar to the one at Kila
Panjah, which was supposed to bear the impress of the Panjah or palm of Hazrat Ali,
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Ou its right bank the Oxus receives one very large river, the Suchin, formed by two large
streams, the Shdkhdara and the Ghund, which unite about half a mile before joining the
Panjah. The two branches are of about equal size, and the united stream is about two-thirds of
the size of the main river, which continues to be called the Ab-i-Panjah. The Suchén stream
enters a few miles south of Bar Panjah. The valley opens opposite the junction to a width of
about four miles, forming a beautiful well cultivated plain, with a good deal of pasture land,
generally covered with horses and cattle from Bar Panjah, which place forms a most picturesque
addition to the landscape, situated as it is on a white rock surrounded by trees and gardens,
which extend uninterruptedly a distance of about two miles north of the fort.

Both the Shdkhdara and the Ghund Rivers have numerous villages on their banks. On the
former at two days’ march from Bar Panjah is the large fort of Rach, the residence of
the Governor (Hékim) of the Shakhdara district, which is said to contain about 500
houses. The Ghund valley, the chief place on which is Chdrsim, is said to contain about
700 houses. Roads lic up both these valleys to the PAmir steppes. The Pamir at the head
of the Ghund valley goes by the name of Bugrimil, and is possibly a continuation of, if
not identical with, the Alichir Pdmir. The direct road to Kashghar up this valley is said |/
to be a much easier road than that by Tashkirghdn, I

At Séacharv, nine miles north of Bar Panjah, in the Shighnan valley, the river narrows
and becomes turbulent and the road is very bad. Sixteen miles further on is the Darband
Tower before deseribed. Beyond it lics the territory of Roshdn, a dependency of Shighnan,
and ruled by the same King, Yusuf Ali Khan.

Two and a half miles beyond Darband is the junction of the Murghib River with the
Panjah. This is the river I have alrcady traced from its source in the Lake of Little Pamir
under the name of Ak-su. It is also said to carry away water from Lakes Karakul*
aud Rang-kul. The Panjah valley, which at Darbaud is very narrow, rapidly widens to five
miles, and would be fit for cultivation, but that the ground is frequently flooded by the
Murghdb River. The Munshi crossed the river about two hundred paces above its junetion
with the Panjah ; the stream was in three channels, and the torrent was so rapid that most
of the horses lost their footing. The Panjah stream was very clear, but the Murghdb was
red, thick, and muddy. The volume of the latter was considerably larger and its velocity
greater than that of the Panjah.t From bank to bank the width of the river bed is about
one and a half miles, and of this at least one mile was covered with water. The passage was
effected with great difficulty. In the summer floods the water is said to extend from
mountain to mountain, a distance of not less than five miles; it can then only be crossed
by boats.

This river is generally called the Murghédb, but it is also known by the name of the
Darya-i-Bartang, so called from the district of that name through which it flows. Three miles
below the junction, on the right bank of the now united rivers, which still bear the name of
Panjah, is Wimur, the chief town of Roshin.

Wamur is a flourishing place; a large Fort about the same size as that of Bar-Panjah, is
surrounded by several bundred houses and orchards. Fruits and grain grow in abundance,
and the soil is very fertile.

i

The Minshi remained several days at Kila Wimur, where the King of Shighndn was
residing.§ He was enabled to visit thence the Futila Sang,|| which together with the
ruby mines are described in the §irq as the two sights of Badakhshin. It is situated
about three and a half miles down the river, underlying the mountains. He cxtracted

* I am myself by no means sure as to whether this river does really receive any water from Lake Karakul.
+ This statement of the Minshi is confirmed by other sources of information which I possess.

I With a garrison of about 200 men.

§ The King generally spends the winter months at Kila Wamur returning for the summer to Bar Panjah.
|| “The wick stone,” probably asbestos.

€ The “Sir” is a book written by Moulyi Imém Afzil, Khorassani.
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some fragments from the rock ¢z situ and brought them away. They consisted of a
sort of soft fibrous stone which can be twisted into the shape of a wick, and when satur-
ated with oil will burn almost for ever.* From the Fatila stone he went two miles further
down the river to the village of Pigish, the furthest point reached by him. At this point
the Ozws, which from Ishkashim, a distance of about 100 miles, had been flowing due north,
takes a sudden bend to the west, and going in that direction for a few miles turns apparently
to the north.

The Roshdn territory is divided into three districts—the W4mur on the right bank
embracing the upper portion of the Ozus valley, and containing about 800 houses.
The district of Pa-e-Khoja lies on the left bank of the Oxus, below the turn to the west
before alluded to, and is said to contain about 1,000 houses. Itisat a long day’s journey
below Wamur. This district is inhabited by Kko¢jakst who pay no tribute, but give their
services as soldiers in time of war. The third district is that of Bartang,i which lies up the
river of that name, and is said to contain about 500 houses. The direct approach to this
district from the Panjah valley is very difficult, owing to the precipitous defiles through
which the river passes; so that the most frequented road between Wamur and Sirich Fort, the
chief place of the Bartang district, lics by the somewhat roundabout way of the Ghund
valley.

The Ménshi gives the following particulars about Shighngn :—

“The country of Shighnin and Roshdn is sometimes called Zujin (or two-lived) ; its
climate and water being so good that a man on entering the district is said to have come into
possession of two lives. The inhabitants state that their country is called Lubnin in the
Gulistan of Sheikh S4di of Shiraz, and that it is by this name that their country is known
in Persia. Sheikh Sddi writes that there is one good Mussulman in Lubnén’ (Ek-i-
az-Sulhai Lubnan).”

“In time of war, the two countries combined can produce 7,000 armed men, which
allowing three men from each two houses would give a present total of about 4,500 for the
number of houses in Shighnan and Rosh4n together.”

“The family of the Shah-i-Shighnan originally came from Persia. The first arrival from
that country (said to have taken place about from 500 to 700 years ago) was the ¢ Stak-i- Khamosh,
who wasa Syud and a fakir. The country was at that time in the hands of the Zerdushtis, a very
powerful and learned race. The Shah commenced to teach these people the Kordn. There were
already at this time Mussulmen in the neighbouring country of Darwiz, A.H. 665, and on the
arrival of the Shah-i-Khamosh many people flocked thence into Shighndn. In about ten years’
time he had converted large numbers of the people, and a civil war commenced which ended in
the Shah-i-Khamosh wresting the kingdpm from Kahakah, the then Governor of Shighnin
and Roshdn, under the Zerdushtis, the scat of whose Government was in Balkh. After
another ten years the whole of the people were converted to the Shiah religion. The tomb of
Shah-i-Khamosh now exists at Bar Panjah. Every Thursday people meet to worship there.”

«The Chinese during their occupation of Kashghar used to pay to the surrounding
countries a kind of subsidy, in return for which the States to whom the payments were made
used to guarantee to keep the roads open, and safe for merchants. For this service the
Shah-i-Shighndn used to receive an annual payment of ten Yamboos ;§ the ruler of Sarikol
used to reccive six; the Kanjudis four; and the ruler of Wakhdn three.”

“At one period itis said that Wakhdn and Darwaz and all the surrounding States were
under the rule of the King of Shighnin.”

The Munshi did not succeed in bringing back much information about the course of the
Oxus below Wémur. The furthest point down the river reached by him was Pigish, a village

* Probably asbesfos.

+ i.e., whose ancestors are Syuds on one side only.

¥ Or “ Above the Narrows."”

§ A yamboo is a large piece of silver valued about Rupees 170 or seventeen pounds sterling.
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four or five miles below Wamur. About five miles beyond Pigish on the right bank, is the
village of Bar Roshdn, on the frontier of Roshin. At one day’s march beyond this, also on
the right bank, is Waznud, the frontier village of Darwdz. Between Waznud and Bar
Roshdn the Pa-e-Khoja valley before alluded to enters the Panjah valley on the south. Five
marches along the Panjah beyond Wazndd is Kila Khimb, the chief town of the country
of Darwiz. The road to italong the river is very difficult, and impassable for laden horses,
the valley being very narrow, and the banks of the river very precipitous. Kila Khimb is
said to liein a northerly direction from Wimur and can be reached in three days by a short
summer road, which lies up the small strearn which enters the Panjah (right bank) at
Wémur. The boundary between Darwaz and Shighndn is the water-shed at the head of the
Wamur ravine. ¥

The country of Darwdz possesses villages on both banks of the river Panjah. At Khdmb
itself the fort is on the right bank, but some houses are on the left bank of the river. Below
Darwiz is said to be the country of Khatldn, the chief town of which is Koldb.

Part of this information, which was supplied by the Muinshi as the result of enquiries
made by him, is directly contradictory to the existing ideas of the geography of these regions,
and I was at one time disinclined to place much reliance on it. In plotting on paper the
Munshi’s route survey, it was found that the course of the Panjah river lies much to the north
of the position assigned to it in existing maps. I was at first unable to reconcile this with
what little authentic information we have, either from English or Russian sources, but further
consideration, and study of the subject, has to a certain extent cleared the matter up. While
at Simla, immediately after my return to India, I was examining some old documents in the
Quarter Master General’s Office, and lighted on a paper of considerable importance, It wag
a copy of a document well known to students of Central Asian Geography, viz., the route
from Khokand to Peshawur, by the Shahzada Sultan Mahomed, an Envoy who came from
Khokand to India in 1854. The peculiarity of this individual copy is that it contains a
marginal note that six of the halting places on the route, viz., “ Faizbad, Naruk, Tootkul,
Buljuwan, Kulab, and Surchushma, are on the banks of the River Hamoon, which is called
Panj by the natives.” In the margin was a note, bearing the imitials of no less a person
than the present Lord Lawrence stating that the Hamoon was the same as the Oxus. The
significance of the document consists in the fact that Lord Lawrence (who was then Chief
Commissioner for the Punjab) was the person who originally took down the statements of the
Khokandian Ambassador, who, during his stay at Murree, “lived for some weeks within a few
yards of the Chief Commissioner’s residence, and had frequent and intimate intercourse with
him.” It is evident that the document I had lighted on was a copy of the original statement
as taken down by Lord Lawrence, whereas all other versions that I have seen, of the same
route, omit the note that the six places abovementioned are on the banks of the Oxus.

The deduction that I made from this note was, that the Surkh4b River probably joined
the Oxus or Panjah somewhere above Faizabad and Naruk, and consequently that the latter
river took a very considerable detour to the North, as is shown on my Preliminary Map.
There were many arguments in support of this view, which it is now unnecessary to enter
upon, as one of the Trans Irontier explorers, “ the Havildar,” has just returned from a wisit
to Koldb and Darwidz, and although there has not yet been time to plot the details of his
work, sufficient is known to prove that the zoZe to which I have alluded must be erroncous, and
consequently the portion of my map which was mainly founded thereon is also erroneous. The
true course of the Oxus will, I believe, be found to occupy a position intermediate between
those shown on my map and on all preceding ones.

Return to Yarkdnd via the Great Pdmir.

Our return route to Yérkand lay up the north branch of the Panjah River, which flows
westwards from Wood’s (Victoria) Lake through a portion of the Great Pdmir. Leaving

* Four miles above Wamur on this stream is a mine from which a rich iron ore (kurch) is obtained. Af
Bar Roshén also iron is found in large quantities.

1
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Panjah on the 26th of April (the day previous to which was the first warm day we had
since leaving Yangi-Hissar, the thermometer in the shade going up to 74° and in the sun to
99°) we made a short march of only six miles to Langarkish (9,350 feet), the highest inhabited
spot on the road up to the lake. We passed on the left the villages of Zang and Hissar,
between which is a hot spring® (temperature 120°) enclosed in a stone building and said to
possess valuable curative properties, for the sake of which the old Mir occasionally visits the
spot. I may note that hot springs are of frequent occurrence in these mountains; some near
Patur in the Sarhadd valley bave a temperature of about 160°. These springs have a sensible
influence on the temperature of the rivers they flow into, a fact which tends to neutralize
any argument (such as that used by Wood) that the relative elevation of the sources of the
two branches of the Oxus, may be estimated from the temperature of the streams at their
junction.

Where the two Pamir streams meet opposite Zang, the united river was about 40 yards
wide and one and a half feet deep, with a velocity of threc and a half miles per hour. This
measurement was taken at 11 A.M. at which period of the day*the river had not attained its
full size and velocity. In the hot weather at Panjah it cannot be forded, but is crossed by rafts
made of skins.

Close by the village of Hissar {(or Asshor) on a small isolated rocky hill, is the ancient
fort (or kila or kalhai) of Zanguebar, which I examined in hopes of finding some relic of
Zoroastrian worship. The ruined walls had, within memory, been used as dwelling-houses by
the inhabitants of the neighbouring village, but 1 could discern no relics of antiquity, except
fragments of a surrounding wall, and an arch formed by large slabs of stone resting, on either
side, on solid rock.

At Langar Kish, a very picturesque village, a fair sized stream from the north joined the
main stream, passing through one of those characteristic fissures I have before alluded to. I tried
to ascend it, but was very soon stopped by enormous boulders lying in the bed of the stream
which flows between perpendicular rocky banks. From this willage we had to take all our
supplies for the return journey to Sarikél, and as collecting sufficient even for a rapid journey
was found to be a matter of considerable difficulty, we had here reluctantly to give up all
idea of balting on the road or making any detour for exploration.

Our first march from Langar Kish was about 18 miles to Yumkhana (also called
Jangalik). The road follows the right bank of the river rising above it in several places as
much as 1,000 feet. From both sides occasional small mountain streams help to swell the
waters of the main river. We passed on our right several ruined buts formerly occupied by
Kirghiz, who many years ago abandoned this part of the country. The descendants of the
men who accompanied Wood on this same journey, driven away by the insecurity of life and
property, are now many of them quietly settled, hundreds of miles away, in the neighbourhood
of Kilian and Sanju, under the rule of the Amir of Kashghar. Not a single Kll‘U‘hIZ, I was
given to understand, remains even under the nominal sway of the Mir of Wakhan. As we
advanced the valley opened somewhat, and the mountains on the south appeared to decrease
in height, radiating from a pointed peak situated between the two branches of the Panjah
River. After a time we came to the Ab-i-Zer-1-Zamin, a stream flowing from the north-west
through banks 1,000 feet in height. We had to descend to the bed of the stream, cross
and ascend the opposite side, and then traverse a plain, formed by a broad terrace at the foot
of the range on our leff, and situate about 1,000 feet above the bed of the Oxus. Four
miles after passing the Zer-i-Zamin River we reached our camp, where some springs and rich
soil had combined to produce a profusion of grass and fire-wood. From our tents we had a very
fine view down the valley, seeing in particular one very prominent snowy peak, probably
20,000 feet in height, situated near the head of the glacier opposite Panjab. Next day we
continued along the right bank of the river, passing, after five miles, the Ab-i-Matz, along which

* Curiously enough a cold spring with a temperature of 60° F. issues from the ground within a few feet of
the hot one.
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is the summer road to Shighnan * from the head of the Wakhan valley. This road crosses the
Joshingaz, a very high and lofty pass closed by snow throughout the winter and spring, and
proceeds down the Shakh Darah (valley) to Kila Rach, the residence of the Hikim of
the Shakh Darah District ¢t Shighnan, From Réch a road continues down the stream to !
Bar Panjah.

On our own road, two miles beyond Ab-i-Matz, is Boharak, an occasional halting place
of caravans, stated by our guide to be the commencement of the Great Pimir. Here, the
valley, hitherto half a mile across, widens into a large flat open plain, one and a half miles in
width, said to have abounded in former years with the magnificent Pamir sheep (Ovis Poli).
Of these we saw nothing but bones and skulls. Severe murrain has within the last few years
carricd off not only nearly the whole of the wild sheep, but also the ibex. Six miles beyond
Boharak was our camp at Yol Mazir (road-side temple), two miles short of which is a large
stream joining the river on its left bank, and of equal bulk with it. Near the camp a
smaller stream entered on the right bank. I ascended this for some distance and found an
open grassy valley in which there were some huts in ruins, and some obvious traces of former
cultivation ; it was doubtless once the residence of Kirghiz. At our camp, which was at an
elevation of about 12,000 feet above the sea, there was plenty of fire-wood and grass, this
was the highest point in the valley at which good fire-wood was found, although further
up and throughout this PAmir there was abundance of ““boortsee” and grass. Two inches of
snow fell at night, but the morning, though cold, was fine.

We were now fairly in the Great Pimir; the grassy valley, about a mile broad, was
bounded by terraces formed by low spurs coming down in gentle slopes from the mountain
ranges on both sides. On the 29th April we continued our march along the Pimir to Bilaor
Bas. The road was excellent throughout, as in fact it was the whole way, from Panjah to
Ak-tish, although at starting there are numerous steep ascents and descents. This day’s
march was along the right bank of the river, through a grassy plain, bounded on both sides
by low undulating hills. The valley gradually widens, but the flat grassy portion is nowhere
much more than a mile in width, the ascent was steady, and the road everywhere first-rate.
Shortly before reaching camp we passed on our left the Ab-i-Khargoshi which flows from and
through the Khargoshi plain, beyond which, at a day’s journey from camp, is the Alichur
Pimir, which nominally belongs to Wakhdn, but practically to Shighndn.t In it lies a
small salt lake ¢ Tuz-kul” from which no water flows, and beyond which the drainage goes to
Shighnidn. Two days’ march from this lake, i.e., three days from our camp, the Alichur stream
is said to fall into the Murgh4bi. The Alichur Pimir is reported to be higher but smaller
than the Great Pimir, and to possess roads going in every direction.

On the 30th we continued along the Great Pamir for 20 miles to Mdzar Tupa, the plain
getting gradually wider and wider as we advanced, until a breadth of six miles is attained.
The valley is not so well defined, as that of the Little Pamir, where steep mountains bordered
the plain on both sides. Here low spurs from the mountain ranges north and south run into
and are hardly to be distinguished from the plain. The mountains on the south are consider-
ably bigher than those on the north, the former rise to about 5,000 feet{ and the latter
to about 2,500 feet above the river bed, giving absolute heights of 18,000 and 15,500 feet,
respectively.

The next day five miles of very gentle ascent brought us to the west end of Wood’s Victoria
Lake, which, like its sister in the Little PAmir, was supposed to have two outlets. Of that to
the west there could be no doubt; through a channel some 12 paces wide, a little stream 6 inches
deep, and with a velocity of 2% miles an hour, emerged from under the ice with which the
lake was covered, and flowed steadily westward. The temperature of the water was 38° and

* Vide Appendiz. Section Routes.

t i.e., according to the statement of the Wakhis who accompanied us.

1 Elevations of hills were measured with an “Abney’s clinometer,” which I always used to carry in my
pocket. Their positions were fixed by the intersections of compass bearings taken at different points on the line
of march; the heights of the latter were determined hypsometrically.
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1t was thus evident that the lake was partially supplied from warm springs. A few wild fowl
were congregated near this end of the lake doubtless waiting for the rapidly approaching warm
weather to melt the ice and enable them to proceed with their parental duties.

The lake runs nearly due east aud west, is about ten miles long, and nowhere more
than two miles in breadth.

The valley in which it lies is, opposite the lake, about four miles broad. The height of
the hills to the north I estimated at 3,000 feet above the level of the lake, while those on the
south were at least 2000 feet higher. .

The only name by which the lake is well Znown to natives is “ Kul-i-P4mir Kalan,” i.¢., lake
of the Great Pa4mir. I have once or twice heard it called ““ Airdn Kul,” or buttermilk lake.
To avoid confusion, and to make as little possible change in existing nomenclature, I purpose
calling it “Kul-i-Pimir Kalan,” or “Victoria Lake,” the last name being the one originally
bestowed by 1ts discoverer, Lieutenant Wood. Our camp, which was about two miles east of
its head was called by the “ Wékhis ” Sar-i-kul (head of the lake), a camp in a corresponding
position at the lower end being called ¢ Bun-i-kul” (foot of the lake). This may account
for the other name erroneously given to it by Lieutenant Wood (Sir-1-kél).

After reaching camp, a distanve of 164 miles, I went to the head of the lake to investigate
its drainage and determine its limits (for from a little distance off it was impossible to
discriminate between the ice and snow on the lake, and the snow on shore). I was soon
convinced that all the water from the hills at the east end drained ¢nfo the lake, which
therefore like its neighbour in the Little Pimir has but one outlet, although in the former
case the water flows west, and in the latter east. To the East of the lake the valley opens out,
and forms a large basin which extends ten or twelve miles from West to East, and six miles
from North to South. At the lower portion of this basin, surrounding the head of the lake, is
a great deal of marshy ground formed by the drainage which enters from numerous side
valleys,* coming from the hills on the South. At the time of our visit this marsh was covered
with snow and ice; but later on in the season, when the snow is melting on the surrounding
hills, there is much water, and the place is said to become the favoured breeding place of thou-
sands of gecse. '

Our march from Sir-i-kul lay along the Northen side of the valley, the whole of which
was deep in snow, and was so level that I experienced considerable difficulty in determining
the correct position of the water-shed, which was crossed at a distance of twelve miles from the
east end of the lake and at a height of 14,320 feet. A frozen stream here comes down from
the North, divided into two portions by a low ridge of gravel, one flowing eastward into the
Aksu River, the other westward into the lake.

Eastward from the water-shed the Great Pimir valley contracts. We followed down a
rivulet which, shortly before passing the camp at Shish Tupa, joins a considerable stream coming
down a broad valley from the North. The name of our camp was derived from the “Shésh
Tupa” or “six hills” by whicb it is surrounded, and between each pair of which roads issue to
different parts of the P4mir steppes.

Our road from Shdsh Tdpa lay for nearly eight miles due north on the right bank of the
stream, and then continued down it for ten miles in a north-east direction to the camp “ Dahn-
i-Isligh.”+ On our left we passed three broad open ravines, containing streams coming from
the west; one of them was nearly as large as the river we were following, and before joining

L)
PUEVAY

* 'Up one of these valleys is a road ax:‘(ross the hills to Langar in the Great Pamir. One good day’s march
takes the traveller over the Warram Kotal (Pass), another half day to Langar, and another half day to Sarhadd
(horse marches). This is the road by which a very short time ago Jehandar Shah, the Ex-Mir of Badakhshan,
when attacked by the Cabul troops, fled, accompanied by several hundred followers, to Yassin. His shorter route
from Panjah would doubtless have been up the Sarhadd valley, but anticipating that he would be intercepted on
that line, he made the long detour above mentioned, passing through uninhabited country the whole way from
Langar Kish, and striking the Little Pamir at a considerable distance above Sarhadd, instead of having to fight

his way up to the latter place.
. t “Mouth of the Isligh.”
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it passed through a plain some six miles long and two broad. At Dahn-i-Isligh the river is
joined Ly two more streams, the Kizil Robat coming from the south-east, and the Karasu
from the west, both of which pass through broad grassy valleys. The ground is very open,
and may be traversed in almost every direction. Two or three miles north-east of our Camp
the Great PAmir terminates, having extended for a distance of some 90 miles from Boharak.

From Dahn-i-Isligh I teok a path which follows the Isligh stream, until it emerges
into the Aksu plain ; this road is someswhat circuitous, and the rest of the party took a shorter
line, going over a low pass, and rejoined the main stream about 16 miles from our starting
point. The path I followed is rarely used by travellers; in summer it is quite impassable
on account of floods. When I went down it (in April) the ice was breaking up, and travelling
was somewhat dangerous, as the river had to be crossed many times. The hills on the north
are very precipitous, and in places rise nearly perpendicularly to a height of some 2,000 feet
above the river bed. Where the two paths unite, the valley opens, and down it a good road
leads to the Aksu plain, which is crossed diagomnally in a S.-E. direclion. Prior to reaching
our camp at Ak-tish we had much difficulty in crossing the Aksu River, which was much
swollen by melting snow. On this march (37 miles in length) I had the good fortune to
shoot an  Ovis Poli,” the only one that has fallen to the rifles of our party.

At Ak-tdsh we rejoined the road we had followed on our outward journey, and returned
by it, to Tashkurghdn and Y4rkand making the slight variations in our route, to which I have
already alluded.

1t appears from the foregoing narrative that although the name P4mir has been inaccurately
employed as a generic term covering the whole of the clevated mass lying between the Hindu
Kush and the mountains of Khokand, yetitis rightly applied to some of the steppes which
occupy a large portion of this region. These steppes would appear to be a series of broad
undulating grassy valleys, formed on the surface of an clevated plain, by lofty ridges running
more or less parallel to the equator. The general slope of the plateau is from east to
west. Its eastern portion is gently undulating, and comparatively flat, while its western
edge merges into spurs, which slope down gradually to the west, and are separated
by bold and precipitous defiles. On the east the PAmir steppes are bounded by a transverse
ridge, which has been appropriately termed the Pimir range by Pundit Manphul. This ridge
runs in a direction from south-south-west to north-north-east and is the true watershed
between Lastern and Wesbern Turkestan; at the Neza Tash Pass where we crossed it, the
watershed is very clearly defined ; the ridge was seen trending as far north as latitude 38° 15" ;
it appeared to sink gradually, and I was informed by Kirghiz that it eventually subsided to the
level of the Kizil-art plains a little short of the Great Kardkul (lake) m which vicinity a
difference of level of a few feet may probably determine the flow of water, either into the Sea of
Aral in Western Turkestan, or into the semi-mythical lake of Lop, on the confines of China.

To the east of the Pimir range there is an extensive plateau, which stretches from the

Muztagh range of the Himalaya mountains up to the South Khokand range—the Trans-Alai '

of Fedchenko—in the parallel of 394° Portions of it are designated in order from south
to north as the Taghdumbash Pimir, the Sarikol or Tashkurghan valley, the Tagharma, and
the Kizil-art plains. This plateau is in turn bounded on the east by the range to which
Hayward gave the name of the Kizil-art, the name by which it is known to the inhabitants of
Kashghar, and which runs nearly parallel to Pandit Manphul’s Pémir range. Fedchenko has
questioned the existence of the Kizil-art range in the following words:— Hayward’s
researches seem to point to a meridional range to the west of Kashgar, but he only saw these
mountains in the distance, and covered entirely with winter snow, which is very misleading
as regards direction. Therefore his statement regardirg a meridional Kizil-art range with
steep easterly declivities appears to me very untrustworthy. When you have the ends of a
chain facing you they appear, when covered with snow and seen ez face to form a consecutive
chain running in a direction perpendicular to the line of sight of the beholder.” But all the
information I have obtained decidedly corroborates Hayward’s views, which are also shared by
Mr. Shaw. 1 bave every reason to believe that the magnificent line of snowy peaks which 1s
viewed from Kashghar, constitutes a meridional chain of mountains, instead of being composed

(0]



( 54 )

of the tail ends of a series of longitudinal chains. It is broken through nearly at right angles
by the Yamunyar river, which brings down the drainage of the Little Karakul Lake and the
contiguous portion of the Kizil-art plain, just as the Kuen Luen and many of the Himalayan
ranges are broken through by rivers whose sources are in the upper table-lands.

The positions of several peaks of the Kizil-art range were fixed by numerous bearings,
taken from points along the road hetween Ydrkand and Kdshghar, and the four most conspi-
cuous ones, embracing a length of 52 miles were found to lie almost exactly in one straight line
having a direction of about 30° west of the true meridian. The most southerly and the
highest of these, the Tagharma peak® of Hayward I ascertained trigonometrically to Dbe
25,350 feet above sea level, while two others are at least 22,500 feet high.

From the Tagharma peak southwards the range diminishes very mueh in height. Orn
our return journey we crossed the Chichiklik mountains (which may be considered as a continu-
ation of the same range) at the Kok-Maindk Pass at an elevation of 15,670 feet; whilst
further south the same mountains are pierced by the Tashkurghan river al a height of about
10,000 feet. Little is known of the range further south, but it would seem to be a
connecling link with the Himalayan ranges so that the old Chinese geographers, who did
indeed link together the “ Bolor” und the * Karakorum’ under the common name of “Tsung
Ling” or “ Onion mountains” were not far wrong in their ideas,

I am inclined to agree with Mr. Fedchenko in considering the P4mir steppes, within the
limits by which I bave defined them, to be a portion of the Thien Shdn. At all events they
present a very similar physical formation, the main feature of which is the existence of ranges
situated on a high table-land, and running more or less east and west. We have already seen
that in the only portion of the Thien Shdn system visited by us, i.e., to the north and north-
east of Kashghar, the mountains consist entirely of parallel ranges having an easterly and
westerly direction, and that the elevated plain on which they are situated rises rapidly higher
and higher as it advances northwards. It 1s not always easy to detect the parallelism of these
ranges. On the expedition to Chadyr Kul, where we continuously ascended the bed of the
Toyanda stream, I did not fully realize the fact, and it was only -after our subsequent journey
towards Ush Turfdn, where I had an opportunity of penetrating and crossing no less than four
of these ranges, that I was convinced that this southern portion was of the same physical
configuration as other portions of the Thien Shin as portrayed on the Russian maps. Fed-
chenko, proceeding apparently solely on the basis of this theory of the parallelism of ranges,
has shown in his last map the country north-east of Kdshghart in much the same way as I
have myself done, and he would doubtless have heen much gratified, had he lived, to find his
theories so soon verified.

An examination of the map accompanying this report will show the ideas I have myself
formed of the ground lying between the Great Pimir and the Alai plateau, which last bas
been visited by M. Fedchenko. The position and extent of the Great and Little Pamirs
have been accurately laid down, and it is hoped that the mapping of the ground between them
and the Alai will be found to be not very far from correct; the geographical detail shown is
the result of careful study.

On the construction of the Preliminary map accompanying this report.

The positions of all places in Eastern Turkestan, and Wakhan, that have been visited by
members of the Mission, depend upon the astronomically - fixed position of the Yangi-shahr or
new city of Kdshghar, for full details of which the appendix, Sections A. and B., may be
consulted.

* The altitude and bearings of this peak I measured with great care, with my theodolite, from both Yapchan
and Kashghar, and I thus obtained two independent results of 25,364 feet and 25,328 feet.

¥+ M. Fedchenko was never there, and, as far as I am aware, the Russians possess no survey of the ground to the
north-east of Kdshghar.
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The final positions in longitude of Yarkand and other important places have been deter-
mined as follows:—
The true longitude of KASHGHAR (Yangi-Shahr) is ... 76° ¢ 47"
The difference of longitude between Kashghar and
Yangi-Hissar as determined by Pandit Kishen Sing's
pacing, corrected from latitude observations, is—

On outward journe 0° & 15" .
On return j(;]umeyy i 0° 6 0 } mean 6 8 + ¢ ¢
Giving for longitude of Yangi-Hissar ... ‘ 76° 12' 55"

The difference of longitude between Yangi-Hissar and
Yirkand, determined in the same manner—
By outward jouruey is S 1° 3 0
By return journey 1° 4 25"
On the oulward journey the survey was carried along
the direct road, about 75 miles in length, and over a
perfectly level country, whereas on the return journey
the road followed a circuitous line of 180 miles, over
one snowy pass and very rough ground. The firs

value is therefore accepted in preference, viz. 1 3 o
Giving a final value for YARKAND (Yangi-Shahr) of 77° 15 55"

which is 0° 3’ 5” in defect of the astronomically determined value of the same place. I have
determined to aceept the value as deduced from Kashghar in preference to the independent
results arrived at from observations to the moon. [
Again, the final longitude of Yangi-Hissar (as above) is ... 76° 12' 55"
The difference between Yangi-Hissar and Tashkurghan

by Pandit's pacing corrected for latitude is 53' 25"
The difference ascertained chronometrically by Captain } mean 53’ 54"

Trotter is 54 23"

Giving a final value for TASHKURGHAN of e 75° 19’ 17
which 1s 4’ 59” in defect of the value obtained from one night’s observations to the moon at
the same place. .

The longitude of Kila Panjah (Wakhan) was determined chronometrically—

1. On outward journey, from Tashkurghan 79° 44! 18"
2. On return journey, from Ighiz-yar (near to and con-
nected with Yangi-Ilissar by a traverse survey)... ' 79° 46" 40"
Giving a final longitude for KILA PANJAH of... 720 45' 29"
Whilst the observations for absolute longitude at the :
same place give a result of 799 45' 30°

and a fourth entirely independent result obtained by
Captain Trotter's route survey, corrected for latitude is 79° 44! 10"
The mean result obtained chronometrically is adopted for the final position. The wonder-
fully accordant results at Kila Panjah, although highly satisfactery, must perhaps to a certain
extent be regarded as fortuitous, but the admirable rafes obtained for the watch employed in
the chronometric determinations, a silver Jever watck by Brock of London specially made for
explorations, are worth recording® and - ought to give resultsin the accuracy of which great
confidence may be placed.

* Travelling rates obtained by Captain Trotter for Brock's lever watch, No.' 1602, during journey from
Yangi-Hissar to Kila Panjak, and return journey to Yarkand.

Rate per
diem gain-
ing in REM4RES,
seconds of
time.

I;_Io. of c}lays
rom which
Sracm. Dates. rate was

detcrmined.

Yangi-Hissar to Ak- {18th to 220d March 4 + 6. 0| (1) Rate obtained by comparing difference

tala. of observed times with difference of longitude as
derived from Pandit's - pacing, corrected for
latitude.
Ak-tala to Tashkur- [22nd to 31st March 9 |+ 6.1 (2) Ditto Ditto.

ghan.
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I am much gratified to be able to state that after all my computations were completed
and the details of routes transferred for the first time on to a correct graticule, my position
of the west end of Victoria Lake (the extreme east point visited by Wood in his travels)
was latitude 37° 27’ north and longitude* 738° 40’ 88”, which is practically identical with
the independent determination of the same point by Lieutenant Wood which is given at
page 232, new edition of Wood’s Oxus, with essay by Colonel Yule, London, 1872.

I will now indicate how the positions of points on the road between Leh (Ladakh) and Yar-
kand have been determined. The position of Ak-tagh (2nd camp) was fixed by myself in lat. 36°
0’ 11”7 and long. 78° 6" 20”. It was the converging point of three different route surveys (by
Pandits) starting from fixed points on the south, and is in the neighbourhood of a hill above
Chibra whose position was satisfactorily fixed by intersection (on the plane-table) of several
rays from trigonometrically fixed peaks of the Karakorum. The position of Ak-tagh in long-
itude with regard to these peaks may be looked on as correct within a mile, and its position in
latitude is undoubtedly correct within a few hundred feet.

From this point three traverse lines have been carried by different Surveyors to Karghalik,
which, when corrected and adjusted on the proper parallel (37° 53’ 15”), had a maximum diver-
gence of 3% miles, the mean of the three values gives a position in (true)t longitude of 77°25" 30.”

Between Karghalik and Yarkand I had also two independent traverses, i.e., on both
outward and return jowrney, which differed from each other in the yesulting longitude of
Karghalik by less than a mile. The mean of these two when referred to the value of Yirkand
as determined from K4shghar places Karghalik in longitude 77° 28’ 80.” A mean between

Travelling rates obtained by Captain Trotter for Brock's léver watck, &e., §re.—(Concluded).

Rate per
No. of days| 43 pe
from which diem gain-

StaeB. Darss, rate was ing din c REMARES,
¢ geconds of
determined.| ™3 ’

Yangi-Hissar to Wa- |18th March to 18th 61 + 6. 1| During these 61 days almost an entire
khan and back to | May. circuit was made. The difference of longitude .
Ighiz-yar. between Yangt Hissar and Ighiz-yar, viz., 1’

45" only, was determined by Pandit’s pacing,

Kogachak to Ak-tash... |3rd Aprilto 5th May | 32 + 6. 7| During these 31 days a smaller circuit was

made; the difference of longtitude between

Kogachak and Ak-tash is 1’|35’F: In both these

circuits allowance has been made for the station-

ary rate (+ 7’8) obtained during our halt in

Wakhan.

Kashghar to Ighiz-yar (15th to 18th May ... 3 + 5. 5| Rate obtained in same manner as (1) & (2).

It should be noted that my watches and chronometers were always carried in a small box that I had specially
made for them, carefully packed in cotton wool, and inserted in the middle of a large leather mule trunk, packed
with clothes. They were thus kept at a tolerably uniform temperature and escaped in great measure the jerks and
shakes they would otherwise have been exposed to. Of my pocket chronometers, having a regular chronometric
escapement, onc by Peter Birchall, London, No. 1096, was well suited for astronomical observations, keeping excel-
lent time when stationary and beating half seconds very audibly. It was always used by me in my astronomical
observations, but it required very careful handling, as a violent jerk was apt to make it gain several seconds
suddenly. A third watch, a pocket chronometer, by Dent, unfortunately got out of order before the Pamir trip,
but I had found that while travelling, neither its rate nor that of Birchall compared favorably with that obtained from
Brock’s watch. It is perhaps needless to add that my watches were daily carefully compared together, and alse
both before and after observations of stars. An omission to do this on a single occasion prevented my getting
a chronometric value for the diflferences of longitude between Yangi-Hissar and Kashghar.

* The position in longitude in the *Preliminary map” differs slightly from this, as the latter had to be
prepared prior to the completion of the computations.

+ True, 7.e., depending on the most recent determination of the longitude of Madras. All the Indian Survey
maps are based on the astronomically determined position of the Madras Observatory. Recent observations have
shown that the old value, that is the one adopted by the Survey Department, is about 3 miles too much to the
cast. In my map I have been compelled to make allowance for this, and have shifted three miles to the west,
the whole of the positions in Northern India taken from the existing maps.
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this and the value previously deduced from the south gives 77° 27° 0” which has been assigned
as its final position. The smallness of the amount of the adjustment necessary to connect my
own work, depending on my own astronomical observations at Kdshghar, and that depending
on the Indian Survey derived from the astronomically fixed position of Madras is a gratifying
proof of the general accuracy of the work.

This sketch would be incomplete without a few lines as to my connection on the north
with the Russian Survey, which appears, I think, equally satisfactory with the above.

The only position in the Amir of Kashghar’s dominions in Eastern Turkestan astronomically
fized by the Russians is that of Kdashghar. This was done in 1872, the year prior to our
own visit, by Colonel Scharnhorst of the Mission under General Baron Von Kaulbars. A
comparison of results is given :—

Position of Yangi-Shahr (Kashghar) determined by English Mission, 1873 —

Latitude ... 39°24' 26” North,

Longitude ... 76° 647" Tast of Greenwich.
Position of Yangi-Shahr (Kdshghar) determined by Russian Mission, 1872—

Latitude ~.. 89°24’ 16” North.

Longitude ... T76° 4’ 42" East of Greenwich.

As the quarters occupied by the British Mission, where the observations were made, lies
outside and to the east of the fort, while those occupied by the Russians were in about the
same latitude and nearly one mile.to the west of the fort, the difference in longitude is
" reduced to about onme mile, our latitudes being practically identical. I would have wished
to take the mean between the two as the final position of Késhghar, but as our stay there
was of much longer duration than that of the Russians, and I had opportunities of taking
many more observations than they did, I prefer leaving my own values intact.* The slight
discrepancy now noticed disappears on the road between Késhghar and Chadyr Kul, the
only line of survey common both to the Russians and ourselves, and along which I carried a
rough traverse survey in which the distances were estimated by the time occupied on the line of
march. Prior to my departure from India Colonel Stubendorit, of the Russian War Office, had
sent to Colonel Walker, the Superintendent of the Great Trigonometrical Survey, the positions
of a number of points in Russian and in Khokandian territory that had been astronomically
determined by Russian officers. Amongst them was the north-east corner of Lake Chadyr
Kul. Bearing this in mind, when at the most northerly point on the road reached by us, I
took a bearing tangential to the east end of the lake, which lay nearly due north at a distance
of about threce miles from us. On my return to India when I plotted in my work from my
own astronomical position of Kashghar, I found that by adopting the Russian value of the
east end of the lake, viz., latitude 40° 43’ north, our positons in longitudet of the same point
exactly coincided.

In determining the position of Khotan I have made use of Pandit Kishen Sing’s route
from Karghalik to Khotan, and thence vid Keria back to Ladakh. As a result of this route
survey our previously accepled value of the longitude of Khotan has been altered by more
than thirty miles. It may appear bold to make this extensive change in the position of a
place that has been visited by a Luropean explorer (Mr. Jobnson), but the route surve
executed by this Pandit is so consistent, and the plotted results agree so closely with the
ohserved latitudes throughout the whole of his work, that I have no hesitation in accepting
it as correct. I may further add that I have been in communication with Mr. Johnson on the
subject, and that he freely admits the possibility of a large error in his longitude of Khotan.

* Since the, above was written Colonel Walker has heard from Colonel Stubendorff that the Russian
astronomical observations at Kashghar which were taken by Colonel Scharnhorst were referred to the most
northern angle of the Yangi-Shahr, a position almost identical in latitude with my own, and differing by two-fifths
of a mile only in longitude. Colonel Stubendorff mentions that the Russian observations depend on the eclipse
of the sur on the 6th June 1872, and that corrections for error in the lunar tables have not been applied. This
last remark applies to my own observations also.—II. T.

+ 75° 24' East of Greenwich.
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He states that in commencing his reconnaissance from the Kuen Luen Mountains (which he carried
on with the plane-table only), one of the three trigonometrically fixed points on which his work was
based, turned out subsequently to have been incorrectly projected on his board. This, together
with the doubt that must always exist when rapidly passing through an unknown country as to
the identity of the different peaks visible fromn the line of inarch, is quite suflicient to account for
the discrepancy. In my preliminary map I have assigned to Khotan a longitude of 79° 59”
instead of 79°26,” the position it has recently occupied on our maps. About its latitude there
can be no doubt. Mr., Johnson took several observations there with a 14-inch theodolite and
obtained a mean result of 37° 7 385”, whilst from Kishen Sing’s observations with a sextant
extending over nearly a month we have a mean result of 37° 7° 36”. The points east of
Khotan, ¢.c., Keria and the Sorghak gold fields, are derived from Kishen Sing’s route survey,
combined with bis latitude observations. Wealso have from the same source a complete survey
for the first time of the road wid Polu to Noh, and thence to Leh. As a specimen
of the accuracy of this Pundit’s work I may mention that when the road from Karghalik
to Pal, a distance of 630 miles, was plotted out on the scale of 2,000 paces to the mile, without
any correction or adjustment whatever (although 44° were added to each magnetic bearing
in order to allow for magnetic variation) starting from my own value of Karghalik, the plot
closed at Pal (fixed by the Great Trigonometrical Survey) almost absolutely correct in latitude
and only eight minutes out in longitude, and in no single portion of the whole route, which
passes over clevations exceeding 17,000 feet in height, did the plotted value differ by as much as
three miles from his own observed astronomical latitude (vide Appendix Section A.). Of this discre-
paney of eight minutes in longitude it is possible that a portion may be due to error of position
in the starting point (Karghalik), but it may be noted that the amount is no more than would
be accounted for by an error of 14° in the assumed value of magnetic variation. It is not
to be supposed that such accuracy is generally attainable, but in the present case, although the
surveyor laboured under certain disadvantages from'the absence of inhabitants, yet there were
the compensating advantages that he was under no necessity for concealment; he was there-
fore able to take and record bearings when and where he, pleased.

As regards the work executed to the north-east and east of Késhghar; the position of
Maralbashi, on the road to Aksu, was fixed in latitude by Captain Biddulph (vide Appendix
Section A.), and its position in longitude is roughly determined by a few bearings, and esti-
mated distances taken by him on the road from Késhghar.

On the road to Ush Turfan I carried on a rough route survey wherever I went, and took
observations for latitude and obtained chronometric determinations of longitude as far as Ui
Bulik, in latitude 40° 26’ north and longitude 77° 36’ east. Thence by route survey I got a deter-
mination of the position of the Belowti Pass; calculating from this the probable position of Ush
Turfan I place it about three-quarters of a degree to the east of the position given it in the last
edition of Colonel Walker’s Turkestan map. On examining the latest Russian map (1873)
it appears that the position of Ush Turfan has bcen recently altered, and placed very near
where I would myself locate it. I have therefore in my map adopted the last Russian values of
Ush Turfan, Aksu, and all places to the east. It will be found that the cities of Aksu and
Kuldja are more than twenty miles to the east of the places assigned them in all but the most
recent maps.

The details inserted to the north of the map are taken almost exclusively from the Russian
topographical map of Central Asia (corrected to 1873). The portion of ground to the south
of Khokand, visited by Mr. Fedchenko, is derived from various maps purporting to be by that
distinguished traveller, amongst others, one recently sent by Madame Fedchenko to Colonel
Walker, differing materially from all others that I have seen. For the country between the
Alaj, visited by Mr. Fedchenko on the north, and the scene of our own explorations in the
Pamirs on the south, the map is compiled from all the limited sources available* which have

* Including the route survey carried on by Abdul Subhan from Panjah to Kila Wamur, the chief town
of Roshan, and also including a sketch map prepared by Colonel Gordon and Captain Biddulph representing their
joint ideas of the geography of the Pamfr.



(59 )
been bound together to the best of my ability. I am by no means yet satisfied with the result,
and one of my first labours, when I have finished this report, will be the preparation of
a map on a larger scale of the Pimir regions, when I doubt not that further considcrations
will 1nduce some changes in the map as it at present stands.

Most of the details to the south of the map, with the exception of those portions north of
Leh that bave been traversed by members of the Mission, have been taken from the last edition
of Colonel Walker’s Map of Turkestan, but all the positions in the latter have been shifted three
minutes to the west in longitude in order to allow for the most recently determined value of
the longitude of Madras, viz., 80° 14’ 19.5” East of Greenwich.

In the portion of country traversed by Members and Attachés of the Mission use has
been made of all the material collected by them. The maps of Messrs. Shaw and Hayward
have also been called into requisition.

The reductions of the astronomical observations, and the computations of heights, have all
becn made in the Office of Colonel Walker, R.E., the Superintendent of the Great Trigonometri-
cal Survey, in whose Office also, the map compiled by myself has been drawn and photozin-
cographed. A large amount of work has been got through in a moderate space of time, and
I am deeply indebted to Colonel Walker for the facilitics he has given, and to Messrs. Hen-
nessey, Keclan, and Wood in the Computing Office, and Messrs. Atkinson and Sindon in the
Drawing Office for the assistance afforded by them in their several departments.

Meteorological Observations.

Whilst on the ‘march I always took readings of thermometers, and barometer or hoiling
point thermoreter, at our camps, and on high passes, and at other places of interest. These
were taken chiefly for the purpose of determining the height above sea level of the stations
of observation and where used for this object are shown ia Appendix C. Where they are not
required for this I have not published them, as isolated observations at different places, taken
under constantly varying conditions, are not of much use to the meteorologist.

While I was at Leh Mr. R. B. Shaw, the British Joint Commissioner, commenced a
regular meteorological registry, which has since been continned under the superintendence
of Captain Molloy, the recorder being the Native Doctor attached to the dispensary there. At
ray special request Mr. Shaw kindly took extra barometrical observations at the hours of 9 a.n.
and noon, whilst I was on the journey to, and during my residence and travels in, Eastern
Turkestan, these being considered the most likely hours at which I should myself be able to
take barometrical observations for height on passes and in camp. I have thus throughout the
whole of my absence from Leh got almost simultaneous readings at the fixed Observatory
of Leh, whose height has been accurately determined by the Great Trigonometrical Survey.
This circumstance combined with the use by myself of mercurial barometers, enable me to
compute the height of the various passes and halting-places with an amount of accuracy
superior to anything yet attainable. It is hardly nccessary to add that I have made at Leh,
both on the outward and return journeys, numerous comparisons between my own instruments
and those in use at the Leh Observatory, and that my own were previously compared with
the standards at Dehra Din (and some of them at Kew).

While on the march to Yarkand I succeeded in taking numerous sets of obscrvations
with a Hodgkinson’s actinometer. I took these at the special request of Mr. J. B. N,
Hennessey of the Great Trigonometrical Survey, who supplied me with an instrument
belonging to the Royal Society. They were chicfly taken at considerable altitudes, but
owing to cloudy weather the Chang La (Pass), 17,600 feet above sca level, was the only very
high point at which I was able to take sets extending over a period of several hours in the
middle of the day. These actinometric ohservations have been handed over to Mr. Hennessey
{(now in England) for reduction, and they ought to give very interesting results, which will
probably be communicated to the Royal Society.
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At Leh in Laddkh advantage was taken of the presence of the Pundits to get a scries of
continuous hourly observations of the barometer. These extended over a period of six days
during which there was no break in the observations. The height of the Observatory above
the sea level (11,530 fcet), coupled with the extreme dryness of the air of Laddkh, and its
position in the interior of a large continent, combine to render the determination of the
diurnal curve of considerable value* In the diagram accompanying the vertical scale is
ten times that of the natural scale, the exao-rrcratlon being necessary in order to show
clearly the curve. The actual barometer rea.dmgs-r have been corrected for Index Error,
and reduced to a temperature of 32°, before being projected on the diagram.

The curve indicates two maxima, v¢z., at 1 A.M. and at 8 A.M., and minima at between 2 and
3 a.M. and between 4 and 5 p. 3., which differ considerably from results obtained in other parts
of the world. The daily maximum and minimum is very much more clearly marked than the
nightly one.

At Yé4rkand also, during the winter, sets of continuous hourly observations were
taken on the 20th, 21st, and 22nd of each month. Several of these sets have been reduced to
a curve, which I have also shown in the same diagram.j It so happens that on the days that
were selected for hourly observations at Yarkand there was almost always a steady fall in the
barometer, as will be seen by a glance at the monthly curves in the other plate. In order to
allow for this constant fall, the effect of which is to distort the true daily curve, I have applied
proportionate corrections, so that the dotted line represents the true diurnal curve. The mean
of six days’ hourly observations, viz., on 20th and 21st of Decembcr, 20th and 21st of January
and 20th and 21st of February, have becn employed in constructing the carve. It will be
observed that st Ydrkand the night maxima and minima are much more clearly marked than
at Leh, but that therc is much less difference between those of the day and night. The maxima
occur at 10 a.m. and 11 .M., the minima at 4 A.M. and 3 p.M. At Yarkand, where the Pandits
passed the winter, meteorological observations were commenced on the 19th November and
continued without a break until the 15th March. They consisted of the readings at 9 a.a.,
noon, 3 P.M., 6 2.M.,and 9 P.M., of a mercurial barometer, an aneroid barometer, dry and wet bulb
thermometers, and direction of the wind (¥.B.—There was no raiofall, but a little snow fell
in March) ; also the maximum and minimum temperatures in the shade during the 24 hours.

At Kdshghar observations were commenced on the 12th December, but were not so
complete or regular as those at Ydrkand, as I had fewer observers to assist me, and I was
myself absent for two periods, viz., from 31st December to 11th January, and again from 15th
February to 3rd March. Observ ations were continued up to the 16th March, “and generally
consisted of readings of two aneroid barometers at the hours of 9 a.x., noon, and 3 ».11, and
occasionally at 6 p.r. Readings of thermometer (dry) and direction of wind were taken
at the same hours, besides the maxima and minima during the 24 hours. Readings of
the wet bulb thermometer were also taken during the latter half of Tebruary and March.
In addition to these a series of hypsometric obscrvations were taken, with the object of deter-
mining the relative heights of Yarkand and Ké4shghar.

The whole of these observations arc shewn in the Appendix, Section G., to which the reader
is referred. I have prepared (plate 2) a set of curves showing the conncction of the
barometric wave between the stations of Kashghm Yérkand, Leh, and Dehra Din (at the foot
of the southern slopes of the Himalayas). The curve represents the height of the corrected read-
ings of the barometer at 9 a.x., during the four months for which I was able to obtain data,
with the exception of Dehra, thre 9 aar. readings not being forthcoming I have taken the
observations recorded at 10-30 ..

* The Schlagintweits took hourly observations at Leh during the day, and interpolated values for the night
hours. The results thus obtained cannot have anything like the same va]ylle as those derived from obser vatlons
taken throughout the 24 hours.

+ The instrument employed was a mercurial barometer by Casella.

1 These diagrams have been drawn by Mr. Keelan of the Great Trigonometrical Survey, who has also
rendered me great assistance in the preparation of the Appendices of this report
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Magnetic Observations.

As bas been mentioned in a previous portion of this report it was deeided not to take
from India a complete set of magnetic instruments. I took with me however a dip circle by
Barrow with which observations for inclination were taken at Leh (in Ladakh), Ch4gra (in
Ladakh), Ydrkand, Kdshghar, and Tashkurghén (in the Sarikol Distriet). It has been laid down
as an axiom by eneml Sabme, the great authontw on matters of magnetism, that ““the value
of each new magnetic station is duect]y proportional to its distance from those where obser-
vations have ahe'ldy been made,” and I may therefore hope that the record of results, vide
Appendix, Section E., may prove of considerable value, as I am not aware that any magnetic
observations have ever been taken within a very considerable distance of any of the three last
named stations. The rules laid down by General Sabine were rigorously adhered to in taking
the observations.

Observations for magnetic variation (declination) were taken at, and have been eompnted
out for sixteen stations in, Ladaklh, Turkestan, and Wakhan. The station furthest to
the north-east was at Ui Buldk (latitude 40° 206’ and longitude 77° 86’) where the
variation was 5° 40" east; the extreme western station was at Kila Panjah (latitude 87°
longitude 72° 43') where the variation was 4° 17’ cast. Details of the results, which
are very consistent nfer se, are given in the Appendix. The instrument employed in the
determination of declination was the six-ineh tramsit theodolite, which has been deseribed in
the Appendix, Section B. It was fitted with a first-rate magnetic needle. Comparisons
taken at Leh and at Dehra both prior to the departure of the Mission, and subsequent to its
return, prove that no alteration has taken place in the position of its magnetic pole. The
object obscrved was generally Polaris.  In many instanees, however, the sun, either near sunrise
or sunset, was made use of; at important stations, such as Leh and Kashghar, the mean of
several different independent determinations has been taken.

I cannot conclude this report witliout alluding to the sad loss we have all sustained by the
recent and sudden death of our much lamented comrade, Dr. F. Stoliczka. Having been in
almost daily intercourse with him from the day of leaving the Punjib on our oulward journey
(through the Changehenmo, Chakmaék, Artysh, and Pdmir trips) up to the day of his death,
and being natunlly especially attracted to him as working always cordially with him to add my
mite to the field of science, I most bitterly regret his loss. It is hard to think that he should
not have been spared to give to the world the Tesults of his laborious inv estigotion and seientifie
research, and although he has left valuable notes behind him, yet owing to lis unequalled
knowledge of Himalayan geology there is probably no man living as eompetent as he was to
do full justice to them ; and it is unlikely that any one will go through his valuable zoological
and other collections with the same minute eare and attention that he would himself have
bestowed upon them. I have speeial reason to regret the absenee of his experience and advice
while preparing my own report, in writing which I had confidently looked forward to receiving
the bencfit of his assistance,

(8d.) Hexry TrorTER, Capt., R. E.
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Abstract of Observations for Latitude on road from LEH

g
£
:E,
PracE oF OBSERVATION. g Astrg:ser.mcal Observer. obIsr::,vr:dmys?:h, Object observed.
E
é)
Chang Ld or Sakti Pass...[ 3 |15th Sept.1873 | Capt. Trotter...| Theodolite Sun (U.L)
Lukong Vil. Pang-gong- 7 |19th Sept. 1878] Kalian Sing ... | Sextant No. 44 | a Piscis Australis (Fomal-
chu haut)
” » Kishen Sing ... » 44| a Aquile (ditair)
» » » , 44| a Piscis Australis (Fomal-
haut)
20th by e . 44| Sun (U.L)
19th ,, Capt. Trotter...| Theodolite ” »
Chégri 8 | 20th Sept. 1873 Kalian Sing ... | Sextant No. 44 | a Piscis Australis (Fomal-
haut)
” ” Kishen Sing ... » 441 a Ursze Minoris (Polans)
21st ” . w 441 a Aquile (diteir)
Gogré Camp 12 | 24th Sept. 1873 Kalian Sing ... " 8| a Aquile (dltair) .
25th ” . ” 8| a Piscis Australis (Fomal-
haut)
23rd Kishen Sing... » 44| a Aquile (dlteir) e
24th ’ . , 44| a Piscis Australis ( Fomal-
haut)
” ” ” » 44| a Urse Minoris (Polaris)
(Bhao  (Shumal-| 13 |26th Sept. 1873| Kishen Sing ... » 44| e Aquile (Altair)
] lung) Camp. 27th ,, » . » 44| B Orionis (Rigel)
g) \
=
% | Changlung ’\Ilsclm 15 | 27¢h Sept. 1873) Kishen Sing ... ,» 44| a Aquile (Altair)
A l Camp. ,, " " . , 44| a Ursz Minoris (Polarzs)
=
=] , .
‘f |Ling-zi-thang| 16 | 28th Sept. 1873} Kishen Sing ... , 441 a Aquilm (4ltair) ces
® | plain, camp on. ” » » . » 44| a Urse Minoris (Polaris)
5 29th ,, n » 44| 3 Orionis (Rigel)
2
M | Sumna Camp (E.| 18 |30th Sept. 1873| Kishen Sing .. ” 44 | a Aquile (4dlteir) .
L of Kizil jilga). » " . 44 | a Urse Minoris (Polans)

”




to YARKAND vid Chang-Chenmo and Shdhidillo.

(

3 )

Double altitudes or zenith
distances corrected for

ELEMENTS
USED IN COM-
PUTATION OF

Depucep LATITUDES.
’

index and level REFILACTION.
errors. Baro- | Ther, |By stars north (By sun or stars|Final latitudes
meter. | Faht. of zenith. [southofzenith north.
[<] f " o 1 " Q f L4 o [ "
Inches. | Degrees.

Z.D. 30 47 40 158 | 44 3% 4 49 34 4 49
D.A. 51 27 20 182 | 51 34 0 1

, 129 5 10 182 [ 51 33 59 55

’ 51 27 o 182 | 51 34 012

, 114 38 20 182 | 51 34 023
Z 32 17 12 | 180 61 335957 | 3 0 6
D.A. 581 17 20 176 | 33 34 5 4

” 70 55 50 176 | 33 34 5 6

» 128 55 40 | 176 | 33 34 4 40 34 459
D.A. 128 24 10 1770 | 44 34 20 24

” 50 47 10 170 | 44 34 20 4

, 128 23 0 170 | 44 3421 1

’ 80 41 40 170 | 44 34 22 419

» 71 27 30 17:0 | 44 34 21 1 314 21 4
D.A. 128 7 0 | 163| 44 34 28 59

. 94 21 10 | 163 | 44 342013, | 3429 6
D. A. 127 55 53 34 34 33

» 71 56 33 » » 34 35 32 3435 3
D. A 127 29 33 34 47 45

» 72 23 13 " " 34 48 51

” 93 47 23 34 46 10 34 47 54
D. A 126 32 43 3516 9

” 73 19 43 " " 3517 9 35 16 39

REeMARKS.

In observations with the sex-

tant the stars have been
invariably taken on the
meridian. In observations
with the theodolite the
stars have been taken on
the meridian except where
an asterisk has been affixed
to the name of the star (in
column 6). Where this
«occurs the numbers in the
column of Remarksare the
computed means of the
true local times of observa-
tion used in the computa-
tion for latitude.  The
numbers in brackets in
columns 7, 10, and 11,
denote the number of pairs
(face left and face right) of
observations taken. The
corresponding figures in
column 7 give the corrected
mean zenith distance.

The theodolite employed is

described in the Geographi-
cal Appendix, Section B.
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Abstract of Observations for Latitude on road from LIIH

Astronomical

date. Observer. Instrument Object observed.

Pra . .
CE OF OBSERVATION observed with.

,

Reference numbers,

( Kotajilga Camp... [ 19 |26th Sept. 1873 |Capt. Trotter... | Theodolite o Urse Minoris (Polaris)*
..-‘o » ” » sor » e » bH » *
=A™
«® o
2.5
s % | Sumzumlung Pa...| 22 |28th Sept. 1873 [Capt. Trotter... | Theodolite a Urs» Minoris ( Polaris)*
i '52 h ’; » ) ove ”» ”» ” ) *
2% 29th o . y Aquilz ’
8:§ » » 1 - » a A‘I“ilm (Altair)
Mg
= .
{_Dunglung or 20 3rd Oct. 1873 |Capt. Trotter... | Theodolite ... | a Piscis Australis (Fomal-
Shinglung. haut)
” » » » o Pegasi (Markab)
” ” ” ces 2 Y Cephex
Kizil-jilga on bank of | 27 5th Oct. 1873 | Kalian Sing ... | Sextant No. 44 | 3 Ceti
Karikash River. » » ” » 8| a Urse Minoris (Polaris)
1st ’ Kishen Sing... w 44| a Aquile (ditair)
2nd ” » ,, 44 | a Orionis
5th " » » 44| B Ceti
» » ” » 44| a Ur. Min. (Polaris)
Chiing Tash .| 28 8th Oct. 1873 |Capt. Trotter... | Theodolite ... Sun U. L.

.

(Diktod Karpo 30 | 9th Oct. 1873 | Kishen Sing ... | Sextant No. 44| o Aquile (dltair)
Sumdo. 10th ” » » 441 a Orionis
” ” »” » 44| a Canis Majoris (Sirius)

, s

E. Route along Kardkish River.

Dungnagu Camp | 32 |12th Oct. 1878 | Kishen Sing... | Sextant No. 44 | 5 Orionis (Rigel)
» ” » » 44| a Orionis
»w 44 a Canis Majoris (Sirius)...

” » ”

Sord Camp ...| 83 [ 13th Oct. 1873 | Kishen Sing... | Sextant No. 44 | 8 Ceti
» ” » » 44| a Ursee Minoris (Polaris)
L 14th ” ” » 44| a Canis Majoris (Sirius)...
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to YARKAND viA Chang-Chenmo and Shdéhidulla.~(continued.)

Double altitudes or zenith

distances corrected for

ELEMENTS
USED IN COM-
PUTATION OF

DepuceEp LATITUDES.

index and level | REFRACTION. REMARKS.
errors. Baro- | Ther. |By sta,'rs north|By sun or stars‘ Final latitudes
meter.| Faht. | of zenith. [southofzenith. north.
° ! " Inches. | Degrees. ° ! " ° ! " e "
Z.D. 54 24 10| 180 | 16 34 29 220 Mean time= 10 25 37
" 54 23 24m| 180 | 16 34 29 27() 34 29 25 ” 10 31 14
7Z.D. 54 19 16| 159 | 9 | 34 40 390 ” 9 49 42
” 54 18 23m| 159 9 84, 40 45 » 9 52 57
,, 24 22 39 159 | 10 34 41 23
" 26 8 38 159 | 10 34 41 8 34 40 59
Z.D. 65 26 25 160 | —3 35 10 13
’ 20 38 5 160 | —3 35 953
’ 41 45 30 160 | —5 35 9 38 35 951
D.A. 71 59 O 165 | 18 35 20 33
' 73 27 30 165 | 18 35 21 4
,» 126 25 3 165 | 18 35 19 58
, 124 6 53 16'5 { 18 35 19 56
” 71 59 33 165 | 18 35 20 16
» 73 28 3 165 | 18 30 21 21 35 20 42
Z.D. 41 16 37 170 | 34 35 36 56 35 36 56
D.A. 125 33 33 35 45 45
, 1283 15 13 35 45 47 .
" 75 25 13 35 45 52 35 45 48
D.A. 91 37 3 35 51 22
., 128 8 23 35 51 43
" 75 13 43 35 51 37 35 51 34
D.A. 70 39 33 36 0 22
" 74 49 238 36 2 0 36 1 9
” 74 56 33 36 012
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Abstract of Observations for Latitude on road from LEH

3

g :

= Astronomical Instroment .
PLACE OF OBSERVATION. § date. Observer. observed with. Object observed.

QL

3
&4 -E {Jung Chidmo Camp| 85 | 15th Oct. 1873 | Kishen Sing ... | Sextant No. 44 | B Ceti -
VR R R " .. , 44| e Urse Minoris (Polarzs)
203 16th . , 44| 8 Orionis (Rigel) .
Sl : . ,, 44| a Orionis
5 ;’4 :: . i , 44| e Canis Ma_)oms (Szrms)
6l
=
KE (Gulbishem 88 | 17th Oct. 1873 | Kishen Sing ... | Sextant No. 44 { S Ceti .

2 ¢ ¢ Y mg" s 44 @ Ursm Minoris (Palans)
lé,th :: " . a Canis Majoris (Sirius) ..
17th » Capt. Trotter... | Theodolite a Ursz Minoris (Polarts)*

(‘Shorjilga 39 | 10th Oct. 1873 | Capt. Trotter... | Theodolite o Urse Minoris (Polaris)
Kiritigh Pass ... | 41 |11th Oct. 1873 | Capt. Trotter... | Theodolite Sun (U. L)
Fotdsh Pass (near| 414 |19t} Oct.1873 | Capt. Trotter... | Theodolite Suo (U. L)

- Traverse Station

Eﬂ No. 44.)

E Aktégh (Ist camp)| 43 | 13th Oct. 1873 | Nain Sing ... |Sextant No.7... | @ Urse Minoris (Polaris)

3 3

; 14th Capt. Chapman | Theodolite Sun (U. L.)

3

&

o | Chibra Camp 434 | 15th Oct. 1873 | Kalian Sing .., |Sextant No.8... | 8 Ceti

- . " w »  8...| @ Urs® Minoris (.Palams)

Sugét Camp 47 | 17th Oct. 1873 | Kalian Sing ... | SextantNo.8... | B Ceti
. " " . » 8...| @ Urs® Minoris (.Polams)
\Sugét Pass 45 | 16th Oct. 1873 | Capt. Trotter... | Theodolite Sun (L. L.)
Shihiddlla Camp 48 | 22nd Oct. 1873 Sextaut No. 8... | 3 Ceti

”» »
21st »

”» ”

Kalian Sing ...
Nain S’ing

”

”»
”
2]

SN

a Urse Minoris (Polams)

a Canis Minoris (Procg/on)
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lo YARKAND vid Chang-Chenmo and Shéhidilla.—(continued.)

Double altitudes or zenith

distances corrected for

EreMENRTS
TSED IN COM-
PUGTATION OF

DEDPUCED LATITUDES.

index and level REERACTION. REMARKS.
errors. Baro- | Ther. [By stars north| By sun or stars|Final latitudes
meter. | Faht. [ of zenith. [southofzenith. north.
° ! " Inches. | Degrees. ° o ° o o rew

D.A. 70 19 43 36 10 19

» 75 8 383 36 11 36

» 90 59 3 36 10 14

s 122 26 3 36 10 24,

» 74 36 43 36 10 9 36 10 32
D.A. 70 6 13 19- 25 3617 5

" 75 22 13 194 25 36 18 26

» 74 23 3 19-4 18 3617 1 H M 8
Z.D. 52 42 13®) 190 25 36 17 19®)| 36 17 28 | Meantime= 8 86 36
Z.D. 53 47 56®| 165 6 35 41 2 35 41 2| Mean time = 7 27 27
Z.D. 42 30 58 157 | 30 35 42 54 35 42 54
Z.D. 45 58 4 17-4 | 40 35 56 31 35 56 31
D.A. 74 43 20 17-2 12 3559 0 .
Z.D. 43 54 37 166 | 25 3559 6 3559 3
D.A. 70 26 30 156 | 25 36 6 46

” 5 0 20 156 | 25 36 7 38 36 712
D.A. 70 3 40 189 | 25 36 18 20

" 75 23 40 189 | 26 36 19 10 36 18 45
Z.D. 45 22 & 157 { 30 36 9 53 36,9 53
D.A. 69 52 30 | 195 | 30 36 23 55

" 75 85 20 195 | 30 36 25 2 -
D.A. 75 387 20 195 ( 30 36 26 4

, 118 17 10 19-5 30 36 24 48 36 24 57
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Abstract of Observations for Latitude on road from LEIT

5
o]
g
5 .
= Astronomical Instrument . .
PrLacE oF OBSERVATION. qg date. Observer. observed with. Object observed.
i
%3
[o5]
Karakorum Camp 48A | 25th Oct. 1873 | Kalian Sing ... Sextant No. 8 | 3 Ceti
" ” » . » 8 | @ Urse Minoris (Polaris
Giazgia Camp 48B | 29th Oct. 1873 | Kishen Sing ... | Sextant No. 44| a Ursz Minoris (Polaris)
30th » . ) » 44| a Canis Minoris (Procyon)
24th » Nain Sing ” 7 | & Canis Majoris (Sirius)
” ” " ” 7| & Canis Minoris (Procyon)
T4m Langar 51 | 25th Oct. 1878( Capt. Trotter | Theodolite ... [ a Urse Minoris (Polaris)*
” » Nain Sing Sextant No. 7 | ,, » »
” » " » 7 | @ Canis Minoris (Procyon)
Khewaz Langar 51A | 26th Oct. 1878 | Nain Sing Sextant No. 7 | @ Canis Minoris (Procyon)
Sanji Bazar 59 1st Nov. 1873 | Capt. Trotter | Theodolite ...} a Urse Minoris (Polaris)*
28th Oct. 1873 | Nain Sing Sextant No. 7 |, ' »
29th » " » 7 | a Canis Majoris (Sirius)
30th ” " » 7 | a Urse Minoris (Polaris)
Khushtagh Village 52A | 2nd Nov.1873 | Capt. Trotter | Theodolite ... | « Urse Minoris (Polaris)*
» 1) Nain Sing SEXtant NO- 7 ” ” »
" ” " » 7 | « Canis Minoris (Procyon)
Qi Toghrik Village 53 | 3rd Nov. 1873 | Capt. Trotter | Theodolite « Urs® Minoris (Polaris)*
Boira Village 54 3rd Nov. 1873 | Capt. Trotter Theodolite ... | @ Urse Minoris (Polaris)*
4th- Nain Sing Sextant No. 7 | 8 Ceti
» » " » 7 | a Urse Minoris (Polaris)
Karghalik Bazar 55 6th Nov. 1873 | Capt. Trotter Theodolite ... | e Urse Minoris (Polaris)*
26th May 1874 ” » ... | @ Libre .
6th Nov. 1878 | Nain Sing Sextant No. 7 | a Ursee Minoris (Polaris)
! » " " w 7 | B Orionis (Rigel)
” ' " ” 7 | a Orlonis
29th Mar, 1874 " w 7 Sun (U. L)
”» 2 » ” 7 Jupitel' ces
30th » 7 Sun (U. L.)
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lo YARKAND vih Chang-Chenmo and Shdhidila.—(continued.)

Double altitudes or zenith

distances corrected for

index and level

errors.

Z. D.

117

51
76
117

. 117

51
67
78

50
53
78
78
119

110
112

30
33

15
25

47

32
35

26
13

2203)
50,
30
343
50

150

230
10
19®
35
30
50

20
50

ELEMENTS
TUSED IN COXM-
PUTATION OF DEDUCED LATITUDES.
REFRACTION, Reyanks.
Baro- | Ther. By stars north| By sunor stars Final latitudes
meter, | Faht. of zenith. [southofzenith. north,
[o] ! " o] ' " o ] "
Inches. | Degrees.
[ 204 | 25 36 36 59
204 25 36 38 O 36 37 30
202 | 32 36 43 46
202 | 32 36 45 7
199 30 36 45 37
199 30 36 45 24 36 44 59
i M S
219 32 3G 52 50 Mean time = 9 19 12
211 30 36 52 29
21'1 | 30 36 51 51 36 52 4
225 | 37 37 2 47 37 2 47
24-3 19 37 11 4® Mean time = 9 15 &7
245 25 37 11 12
245 25 37 11 52 37 11 17
245 | 25 37 10 58
24-7 21 37 21 400) Mean time =— 10 22 46
234 | 33 37 21 34
234 | 33 37 20 33 37 21 &
248 | 16 37 30 20@ 37 80 20 | Meantime= 8 58 7
252 | 21 37 36 55 Mean time =11 8 11
244 | 33 37 37 29 37 37 19
244 | 33 37 37 22
261 | 22 37 53 9@ Mean time= 9 5 2
236 : 70 37 53 23
253 | 54 37 53 20
253 | 54 37 52 19
253 | 54 37 53 2
249 | 40 37 53 43
249 | 40 37 53 39
249 | 40 37 53 30 37 53 15
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Abstract of Observations for Latitude on road from LEH

g
]
g
=]
g Astronomical Instrument :
PracE oF ORSERVATION. z, date. Observer. observed wWith. Object observed.
[
&
©
=
Posgidm Bazar 56 | 7th Nov. 1878 | Capt. Trotter... | Theodolite a Urse Minoris (Polaris)*
» ”» Nain Sing Sextant No. 7| »
” n o » " 7| a Canis ’\Ilnor]s (Procyon)
27th Mar. 1874 » . 7 Jupiter
57 | 8th Nov. 1873 . Trotter... i a Ursz Minoris (Polaris)*
YARKAND. At Elchi e Capt. Tr erm Theodolite Sun (L.Ly* ( )
Khdna near the cenfre N ” ” ? a Cephei
of the Yangi-Shahr or " . ” ” ¢ Pegasi
new city of Yarkand. . , : ’: a Aquaru
12th ., :’ a Urse Minoris (Polarzs)
27th » ”» ' ”» » »
9th Nov. 1873 | Nain Sing Sextant 'No, 7| » » ”
1Oth ” ” * » . 7 ” 1id £ eee
26th N N 7 | @ Canis Majoris (Sirius)
30th ,, . ., 7 | a Canis Miuoris (Procyon)
»” ” » ’ 7| @ Hydro
5th Dec. 1873 " ., 7 | a Tauri (4ldebaran)
’ ” " ) 7| B Orionis ng:q'el)
18th ,, ” . 7 | B Urse Minoris
l4th » ” 7 oo
16th ,, " " 71 6 Ceti
) ” ” ” 7 Jupiter
18th ,, " " 7 | « Orionis (Rigel) .
» ’ " " 7 | « Canis Majoris (Sirius)...
19th ; 2 7| Sun(U.L)
v ’ . ., 7 | ¢ Urse Minoris (Polams)
20th ’ . 7 { a Orionis
” . " " 7 | a Canis Majoris (Szrws)
” ” " " 7 | @ Canis Minoris (Proq/on)
» " ” . 7 1 a Leonis (Regulus)
21st  ,, ” ” 7 Sun (U. L.)
” » ” " 7 1 a Tauri (dldebaran)
22nd |, ” ” 7 Sun (U. L)
27t ,, " " 7| a Hydrm
» » " s 7 | a Leonis (Requlus) .
Gth Jan. 1874 " . 7| @ Ursze Minoris (Polarzs)
» ”» ” ) 7 Sun (U L)
llth ”» ” ” 7 ” 2»
13ch » ”» ”» 7 ” 2]
17th ,, » " 7 Jupiter
» » v " 7 | a Virginis (Spica)
19th » " 7 | B Ursm Minoris
28th ,, ’ " 7 | @ Ursze Minoris (Polarzs)
30th ” N 7 | B Orionis (Rigel)
» » ” " 7 | @ Orionis
”» " ” " 7 | « Canis Majoris (Sw‘ma)
20th Mar. 1874 " 7 Sun (U. L.)




(1)
to YARKAND viA Chang-Chenmo and Shahiddld.—(Concluded.)

ELEMENTS
USED IN COM-
PUTATION OF
REFRACTION. REMARES.

Doable altitudes or zenith DEDUCED LATITUDES.
distances corrected for
index and level

errors.

Baro- | Ther. |By stars north By sun or stars|Final latitudes
meter. | Faht. | of zenith. [southof zenith. north.

o ' " Inches. | Degrees. o ! " o 1 " o " H. M. S.
7.D. 50 25 21®| 26-3| 29 | 38 11 53® ' Mean time — 10 4 44
DA 79 8 30 | 254| 35 | 3811 32
, 114 42 40 | 254 | 35 38 12 11
110 1 0 | 258 51 3812 1 | 38 11 54
7.D. 50 13 58| 265 | 28 | 38 24 480 I i
, 56 9 3761 264 | 47 . I Mean time=10 45 O
, 23 387 58 | 264| 40 | 382455 | 3825160 , =12 2 929
L 29 G 39 | 264 40 (38 24 57
. 39 20 19 | 264 | 40 38 24 59 |
, 50 21 500N 265 | 35 | 38 24 480) 38 25 5
, 50 13 21W| 265 | 31 | 38 24 400 J Mean time =11 34 50
. , =9 14 51

D.A. 79 36 20 262 | 40 38 25 28
79 36 40 262 | 40 38 25 38

" 70 7 30 | 262 29 3825 4 |]

o114 16 50 | ,, | 22 38 25 5

. 8 58 30 | , | 22 38 25 7

L 135 43 40 . | 22 38 23 52

. 8 30 10 | , | 22 38 25 3

L 46 14 10 | , | 22 | 38 2459

., 46 14 10 | , | 22 | 38 24 59

.65 51 10 | , | 22 38 24 55

. 105 9 40 | , | 22 48 24 57

., 86 2 0 . | 22 38 25 36

. 70 7 38 | , | 22 38 24 59

. 5 53 0 | , | 32 38 25 16

D79 35 40 » | 22 | 382516

Yo7 55 50 |, | 22 38 25 36

L 10 7 0| . | 20 38 25 14

o114 16 10 | , | 922 | 38 25 22

» 128210 0 4, | 22 38 24 35 |1l35 95 g | Final latitude

9 5G 50 10 ’” 32 38 25 18 o{' Yérkand 380 251 2’1.r

, 135 40 40 . 29 38 25 22 ©

., 56 52 30 | ., | 32 38 24 9

86 58 50 | , | 29 38 24 51

, 128 21 30 | , | 22 38 24 39
., 74 10 o | , | 18 | 382516

; 58 43 o | , | 28 38 25 22

. 60 6 40 | , | 28 38 24 57

, 60 45 20 | . | 28 38 25 11

, 104 18 20 | , | 18 3825 6

., 82 12 3 | , | 18 38 24 37

., 46 14 10 | , | 18 | 3825 7

., T 9 40 | , | 18 | 38925 5

. 8 30 0 | . 18 38 25 0

L 117 56 10 | 18 38 25 24

. T 7 0| , | 18 38 25 6

J

, 103 19 40 | , | 49 | 38 25 15
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Abstract of Observations for Latitude on road from LEII

]
-~
£
E Astronomical Instrument .
PLACE OF OBSERVATION. § date. Observer. observed with. Object observed.
3
5
o2
Panamik Village 59A | 4th Oct. 1873 | Nain Sing Sextant No. 7 | a Piscis Australis (Fomal-
haut.)
» ” » ” 7 | « Urse Minoris (Polaris)...
Chénglung Village 59B| 6th Oct. 1873 | Nain Sing Sextant No. 7 Saturn
ST ” " ” 7 | « Piscis Australis (Fomal-
haut)
» " ” " 7 | @ Urse Minoris (Polaris)
» » ” » 7 { a Canis Majoris (Sirius)...
16th May 1874 " . 7 1 a Urs® Minoris (Polarzs)
17th ” . 7 Jupiter
» » " " 7 | a Virginis (Spica)
» » ” ” 7 | 8 Urse Minoris
Tatialdk Camp (Pang- | 59D 7th Oct. 1873 | Nain Sing Sextant No. 7| @ Aquile (dltair)
dong-si.) 15th May 1874 ,, " 7 Jupiter
» ” » " 7 | @ Ursz Minoris (Polarzs)
Sausér-polu... 59F | 8th Oct. 1873 | Nain Sing Sextant No. 7 | @ Canis Majoris (Sirius)...
13th May 1874 » " 7 Jupiter
” » " ” 7 | @ Urse Minoris (Polams)
l4th » ” 7 | B Urse Minoris
20th June 1874 Capt, Trotter.. | Theodolite Sun (Centre)
Brichse 83 | 17th June 1874 Capt. Trotter.. | Theodolite a Serpentis ...
» » » ’ ¢ Urse Miunoris
) ” ” " & Ophiuchi ..
” ” ” » B Ursz Minoris
Khiimdin Camp 60 | 12th May 1874/| Nain Sing Sextant No, 7 | @ Urse Minoris (Polaris)
Giapshan Kizil 60A | 11th May1874 | Nain Sing Sextant No. 7 Jupiter
” ” ” ' » a Virginis (Spwa) .
» ” » - a Ursa: Minoris (Polams)
Daolatbeg-uldi 61 ! 11th Oct. 1873 | Nain Sing Sextant No. 7 | 8 Orionis (Rigel)
Balti or Karakorum polu| 62B.) 10th May 1874 | Nain Sing Sextant No. 7 Jupiter

2 »”
”» »

”

9

w7
w7

a
a

Virginis (sz;'a)
Urse Minoris (Polarzs)
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to YARKAND vid Karakoram and Kugiar. .

DepucEDp LATITUDES.

ELzuMENTS
Double altitudes or | USED IN cOM-
zenith distances cor- | PUTATION OF
rected for index REFRACTION.
and level
@rrors. Baro- | Ther. |By stars north
meter. | Faht. | “of zenith.
o / ” Inches. | Degrees. o 1 ”
D. A, 49 54 40 207 | 44
» 72 21 10 207 | 44 34 47 45
D. A, 67 29 30 203 | 44
” 49 36 20 203 | 44
" 72 38 20 203 | 44 34 56 23
” 77 5 40 203 | 44
” 67 9 80 202 | 50 34 55 40
» 119 14 40 202 | 50
” 8§89 8 30 202 | 50
” 100 29 80 202 | 50 34 654 23
D.A, 127 6 , 0 174 ] 30
" 119 6 80 174 | 35
” 67 18 50 174 { 35 35 0 26
D. A. 76 52 O 1771 | 21
» 119 1 40 1731 30
' 67 24 O 17:3 | 30 35 259
" 100 45 10 1731 30 33 215
Z.D. 11 35 53 166 | 42
Z.D. 28 15 33 166 | 42
» 43 5 58 166 | 42 35 4 23
" 38 27 27 166 | 42
’ 30 35 35 166 | 42 35 416
D. A. 67 34 0 170 | 30 35 8 1
D.A. 118 30 40 16-7 19
» 88 24 O 167 | 19
” 67 33 O 167 | 19 35 17 30
D.A. 92 35 10 162 | 15
D.A. 118 16 30 165 | 17
” 88 9 40 165 | 17
” 68 5 40 165 { 17 35 23 49

By sun or stars
south of zenith.

o 7 “

34 46 34

34 55 50
34 55 42

34 55 40

34 56 28
34 56 1

34 59
35 0

35 225
35 2 58

35 17 58
35 18 14

35 22 16

35 24 41
35 25 24

Final Lati-
tudes north.

ReMarks.

o ! "

" 34 47 10

35 24 26
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Abstract of Observations for Latitude on road from LEIT

Prack oF OBSERVATION.

Relerence numbers.

Astronomical
date.

Observer.

Instrument

observed with.

Object observed.

Nain Sing’s Camp near
K4ra-korum Pass.

Kardkorum Brangsa

Aktégh (2nd Camp)

This camp is about one mile
to the north of Aktigh lst
on the Skdhidila route.

Khufelong Camp

Kashmir-jilga Camp

Kirghiz Camp
Kirghiz jaugal.)

(near

Tupa Diwin Camp

62

79

78

77

76A

76B

62A.

25th April 1874

8th May 1874

7" "

” ”

13th June 1874

» b2}
» ”

» »

12th June 1874

17th Oct. 1873

18th Oct. 1873

7” ”

20th Oct. 1873

” ”

”» ”

” ”

Nain Sing

Nain Sing

”

Capt. Trotter

Capt. Trotter

Nain Sing

k2]

»

Nain Sing

Nain Sing

”»”

”»

Sextant No.

Sextant No.
”

»

Theodolite

Theodolite

Sextant No.

”

”

Sextant No.

»
"

Sextant No.

agAI~ys oot

ICICRE XX RN RN

-3

ICEC B X

OwAe A

Jupiter ...
a Virginis (Spice) .
a Ursm Minoris (Polams)
3 Ursz Minoris

Jupiter
a Urse Minoris (Polams)

Sun (Centre)
« Virginis (Spica)
{ Virginis ...
a Libre
B Ursz Minoris
Jupiter ...
Virginis (Spica) -
Urs2 Minoris (Polarzs)

S~

Viginis (Spica)
Libre .-
Ursee Minoris
Librs

Sun (Centre)

Saturn ...

Piscis Australis (Fomal-
haut)

Urse Minoris (Polaris)

R

-]

Orionis (Rigel)
Orionis
Canis Majoris (Sn‘ms)

8 ™

=]

Saturn ...
a Piscis Australis (Fomal-
haut)
a Urse Minoris (Polaris)
a Canis Majoris (Sirius)...
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to YARKAND via Karakoram and Kugiar.—(Continued.)

ELEMENTS
Double altitudes or | 557 % 907 DEpucED LATITUDES.
zenith distances cor- REFTA C,;ION REMARKS
rected for index and ) ‘
level errors. Baro- | Ther. |By stars north|By sun or stars| Final latitudes
meter. | Faht. | of zenith. [southofzenith. north.
° ! ” Inches, | Degrees. o ! " ° ! " e ! "
D. A. 117 32 20 156 | 30 35 32
" 87 54 40 156 , 30 35 32 50
, 68 24 30 | 156G 30 35 33 15
101 47 30 156 | 30 35 83 22
117 58 30 161 | 25 35 383 14
68 23 50 161! 25 35 32 56 35 33 4
Z.D. 12 18 56 156 | 45 356 38 8
» 46 7 33 156 | 45 35 87 42
» 35 84 383 1566 | 45 35 37 43
” 51 8 37 156 | 45 35 37 33
» 39 2 17 1566 | 45 35 37 36
D. A. 117 48 10 174 ] 15 35 87 55
" 87 43 10 1741 15 35 37 41
» 68 32 40 174 | 15 35 37 16 35 37 42
Z. D. 46 30 21 169 | 381 36 0 35
” 51 30 46 169 | 3L 36 ¢ 15
’ 38 40 & 169 | 31 35 59 44
" 44 .54 45 169 | 31 36 0 9 36 011
Z. D. 12 39 38 174 | 52 36 8 34 36 8 34
D. A, G+ 51 40 175 | 80 36 16 42
” 47 1 30 1751 80 36 18 2
) 7 15 0 175 | 30 36 14 55 36 14 54
D.A. 90 85 50 177 | 20 36 21 59
» 122 2 30 17771 20 36 22 10
» 74 12 20 177 1 20 36 22 19 3622 9
D. A. 64 38 O 181 | 31 86 24 31
" 46 40 30 181 | 31 36 23 35
» 75 386G 40 181 | 31 36 25 45
' 74 9 80 181 | 31 36 23 43 36 24 24
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Abstract of Observations for Latitude on road from LEIL

PrAcCE oF OBSERVATION.

Reference numbers.

Astronomieal
date.

Observer,

Instrument
observed with.

Object observed.

Kirghiz Jangul Camp ...

Sasak buldk Camp

Teshek Tdsh Camp

Duba Camp

Mazir Khoja

Chiklik

Ak-Magjid ...

Fusir Village

78A

73A

73

65A

63

63A

10th June 1874

13th April 1874

” b2
k2] ”

” ”

5th June 1874

”» ”

12th April 1874

”

9th

6th April 1874
7th »

» ”

”
”»

”

Nain Sing
”
”»” '
»”
»

Nain Sing

Capt.Trotter...

Nain Sing

Nain Sing
”
”
”
”

Nain Sing

Capt. Trotter,..

Theodolite

Sextant No. 7
7
7
» 7
7
7

Sextant No. 7
7

”
G
7

Theodolite

Sextant No. 7

”»

IS EREN |

... | Theodolite

»

Sextant No. 7

”
”

»

ISER RN

Sextant No. 7
7

w 7

wRe

a

>R

a

e e

Vlrglnls (8Spica)
Libre

Urs:e Minoris
Libre

Hydrz ...

Leonis (Regulus)
Jupiter

Virginis (Spica)
Ursze Minoris (Polarzs)
Urse Minoris

Hydnm

Jupiter ... .
Ursm Minoris (Polarzs)
Ursm Minaris

Coronz
Serpentis ...

Sun (Upper Limb)
Leonis (Ztegulus)
Jupiter .
Urse Minoris (Palarzs)

Libre .
Bootis (Arcturus)
Ursa Minoris
Libre

Leonis (Regulus)
Jupiter ...

Sun (Upper Limb)
Hydre

Jupiter

Sun (Upper Limb)

b2
Jupiter




to YARKAND vih Karakoram and Kugior.

(

17 )

(Continued.)

Double altitudes or zenith
distances corrected for
index and level errors.

ELEMENTS
USED IN COM-
PUTATION OF

DEeDUCED LATITUDES.

Z. D. 46 556 35

Y 51 56 12
., 38 14 10
i 45 20 23

D.A. 90 52 30
, 132 14 50
115 16 10

) 70 13 10
., 103 36 20
D.A. 90 19 20

. 70 46 50
., 104 10 0

N 29 56 53
D.A. 124 8 20
. 131 80 20
, 114 7 30
i 70 59 20

Z.D. 52 83 15
, 17 12 42
37 37 2
. 45 57 18
130 54 20
20 50
, 113 17 30

D.A. 118 41 10
, 119 24 o
112 46 40

REFRACTION. REMATRKS.
Baro- | Ther. !By stars north{By sun or stars|Fiual latitudes
meter. | Faht. | “of zenith. [southofzenith.  mnorth.
Inches. | Degrees. ° ! 4 ° ! ” e ! "
182 | 26 36 25 54

182 | 26 36 25 46

182 | 26 36 25 37

1821 26 36 25 40 36 25 44
183 18 36 27 28

183 18 36 27 47

183 | 18 36 27 7

183 18 36 27 30

183 18 36 27 25 .
183 18 36 27 41 36 27 30
199 | 24 36 44 6

199 | 24 36 44 26

199 | 24 36 44 11

199 | 24 36 44 27 36 41 18
202 | 55 36 46 37 '
202 | 55 36 46 30 36 46 34
2009 | 39 36 50 50

209 | 30 36 50 3

209 30 36 50 52

209 | 30 36 50 24 36 50 32
218 | 52 37 254

21'8 | 52 37 311

21-8 | 52 37 2 40

21-8 | 52 37 249 37 2 54
213 | 33 37 8 4

21:83 | 33 37 788

2113 | 40 37 817

21-:3 | 33 37 818

21-:3; 33 37 850 37 813
22-7 | 47 37 20 40

227 | 47 37 21 51

227 | 44 37 19 20 37 20 37




Abstract of Observations for Latitude on road from LER

(18 )

g
=]
g
2 Astronomical Tnstrument .
PLACE OF OBSERVATION. § date. Observer. observed with. Object observed.
=4
g
=]
Kugidr Village 69 | 29th May 1874 | Capt. Trotter .. | Theodolite n Urse Majoris
“ " ” ... | B Urs® Minoris
2nd April 1874 | Nain Sing Sextant No. 7 Jupiter
3rd » » 7 Sun (Upper Limb)
” » » 7 | a Leonis (Regulus)
4th » ’ 7 Sun (Upper Limb)
” » ”» 7|a H)'dl'w ‘, oo
” ” ” 7 | @ Leonis (Regulus)
5th ’ ” 7 Sun (Upper Limb)
» ” ” 7 | a Leonis (frequlus)
Yolarik Village 68 [27th May 1874 Theodolite B Urse Minoris

Capt. Trotter ..

”

”

3 Libre
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to YARKAND vid Karakoram and Kugiar.—(Concluded.)

Double altitudes or zenith
distances corrected for
index and level errors.

ELEMEXNTS.
USED IN COM-
PUTATION OF
REFRACTICN.

Baro- { Ther.

Depvucep LATITUDES,

By stars nor

th({By sun or stars

Final latitudes

REMARKS.

meter. | Faht. | of zenith. [southofzenith. north.
o ! 1 Inches. Degreea. =} ! " o t " Q 1] "
Z. D. 12 32 43 234 | 63 37 23 43
" 37 15 29 234 | 63 37 24 11
D. A -112 10 40 232 | 40 37 24 11
- 116 15 40 232 | 45 . 37 25 1
’ 130 23 40 2321 40 37 23 25
' 117 1 20 282 | 45 3725 6
- §8 59 40 232 | 40 37 24 2
' 130 23 10 2321 40 37 23 40,
» 117 47 O 232 | 45 37 25 4
" 130 22 40 232 40 37 28 55 37 24 14
Z.D 37 12 41 23:G| 70 37 26 59
” 46 21 40 236{ 70 37 27 13 | 3727 6
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Abstract of Observations for Latitude on road from LEI

3
g
S
Prace oF OBSERVATION, o
Augche Chortan, R. bank | 108A.
of Nischu River.
Sumzi Ling Camp 108
Chumik Lhdkmo Camp... | 107
T4shliak Khiol, lake bank | 106
of.
Arash Camp, on right| 103
bank of Kiria river.
Ghubolik Camp, bank of | 102
Ulokshahi Khiol Lake.
Polu Village 101
Kiria Bazar 99

Astronomical
date.

Observer.

Instrument

observed with.

Object observed.

98th July 1874
29th

26th July 1874
27th ”

» ”

23rd July 1874

24th
22nd July 1874

i} : ”

14th July 1874

15th "
12th July 1874
13th »

2nd July 1874

4th ”
” 1"
7th ’
8th ”
9th "
» ”

18th June 1874

26th ”
27th »
28th
29th »

Kishen Sing...

Kishen Sing...

”

”

Kishen Sing...

”
»
”

Kishen Sing...

»

Kishen Sing...

”

”

Kishen Sing...

»

Kishen Sing... |

Sextant No. 8..

«

_

/™

[ >

Scorpu 4 ntares)
Ceti

Aquile (Altair) .

Piscis Australis (Fomal-
“haut)

Ceti

Scorpii (Antares)

Aquile (Altair)

Saturn ...

Piscis Australis (Fomal-
haut)

Saturn ...
Piscis Australis (F’amal-
haut)

Scorpii (Antares) .

Piscis Australis (Fomal-
haut)

Scorpii (dntares)

Aquile (Altair)
Saturn

Scorpii (dntares)
Aquile (Altair)
Saturn ...
Aquile (Altair)
Scorpii (Antares)

o Aquile (Alair)

Ursx Minoris
Aquile (dltair)
Saturn

Ursaz Minoris
Aquile (dltair)
Saturn




(
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to YARKAND via NOH, POLU, and KHOTAN.

Double altitudes or

zenith distance corrected

for index and level
errors.

ELEMENTS
USED IN COM-
PUTATION OF

D. A._

”

60
~75

D. A. 129

”
D. A.

51
74

58
128
75
50

74
50

56
48

56

124
55
55

124

. 104

123
71
104
123
71

20

15

26
37
58
18
42

44
28

43

24
22

24
22

10

10
50

40
30

40
20

REFRACTION.
Baro- | Ther.
meter. | Faht,
Inches, Degrees,
176 49
176 42
17-1 42
17'1 42
171 42
16-3 41
163 41
163 41
163 41
164 40
164 40
160 38
168 38
168 38
168 40
17-3 40
21-8 65
230 65
230 65
22-1 65
22-0 65
219 65
219 65
250 69
250 69
251 69
250 69
25-2 69
252 69

Depucep LATITUDES.

By stars north
of zenith.

By sun or stars
south of zenith.

Fimal latitudes
north,

" 86 51 57

36 52 8

[ 34

o ! "

33 41 23
33 42 24

34
34

1 26
11

126

34
34
34
34

22 38
23 31
21 6
22 37

34
34

38 19
39 29

35 29 49
35 29 49

35

30 3

35
35

41 40
40 10

11 42
12 43
10 13
12 49
11 37
11 32
12 53

36
36
36
36
36
36
36

33 41 54

‘34 118

34 22 28

34 38 54

35 29 54

35 40 55

36 11 56

36 51 26

REMARKo.
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Abstract of Observations for Latitude on road from LEH

Prace or OBSERVATION.

Sorghdk Khiang Shahi
Bazar.

Chira Bazar

KHOTAN CITY. Obser-
vations taken in Sham4l
Bagh in nearly the same
latitude as the centre
of the city.

Karakash Bazar

Gami Bazar

2
g
a Astronomical Instrument .
§ date. Observer. observed with. Othact observed.
-]
S
3 p
100 | 22nd June 1874| Kishen Sing ... [Sextant No.8. | 8 Urse Minoris
23rd » » » ... | @ Aquile (Altair)
98 | 11th June 1874| Kishen Sing... ” o Virginis (Spica)
” ” N » 3 Ursze Minoris
12th " ” ” a Aquils (Alteir)
13th » ” ” 3 Urse Minoris
14th »” Y » a Aquile (ditair)
93 | 19th May 1874| Kishen Sing " a Virginis (Spica)
’ ” " " a Ursz Minoris (Polarzs)
” ” " N B Urse Minoris
20th ” " » a Virginis (Spica) e
» ’ ” " a Ursa Minoris (Polarzs).
' ” ” " B Ursie Minoris
21st » . " a Scorpii (dntares)
" » . ” a Virginis (Spica) .
” » ” ” o Urse Minoris (Polaris).
” » 9y " B Urse Minoris .
26th » " » a Ursz Minoris (Polam.s').
" ” " " B Urse Minoris
27th » ” ” a Aquile (dlfair)
28th » " ” a Scorpii (4dntares)
”» ” 1 » a Aqmlze (Altair)
» » » ” £ Urse Minoris
29th ” ,, " a Aquile (dAlfair)
30th 3 ” " a Virginis (Spica)
» » o ’ a Urse Minoris (Polams).
» . " " B Ursz Minoris .
3rd June 1874 ” ' a Virginis (Spica)
4th » ” N a Aquile (dltair)
» 1 » » a Virginis (Spica)
" ” ” ’ a Urse Minoris ( Polaris).
»” » ” " B Ursz Minoris
5th » ” " a Aquile (dltair)
94 | 23rd May 1874 | Kishen Sing... » a Virginis (Spica)
24th ” " ' a Virginis (Spica) .
» ” ’ » a Ursze Minoris (Polaris).
» » ” ” B Urse Minoris
90 |12th May 1874 | Kishen Sing... Jupiter




to YARKAND via NOH, POLU, and KHOTAN.—(Concluded.)

(

23 )

Double altitudes or

zenith distances corrected

for index and level
errors.

" 104

. 104

123

85
123
123

105

. 113

ELEMENTS
USED IN COM-
PUTATION OF

DEDUCED LATITUDES.

REFRACTION. REMARKS.
Baro- | Ther. [By stars nortii| By sun or stars|Final latitudes
meter. | Faht. of zenith. [southofzenith north.
o ! " o ] ” [o] 1 "

Inches. | Degrees,

22-9 66 36 40 5

22:9 66 36 39 37 36 39 51
254 69 36 59 49

254 69| 37 030

254 69 a7 o0 37

254 69| 37 035 v
254 69 . 37 0 32 37 026
252 70 37 6 58

259 70 37 8 20

2592 70| 37 7 56

252 70 37 7 3

252 70| 37 810

259 701 37 8 O

252 70 37 7 29

2592 70 37 653

259 70| 37 8 10

25-2 70| 37 7 65

255 70 | 37 816

255 70| 37 7 51

255 70 37 7 4

255 70 37 7 43

255 70 37 79

255 70| 87 7 51

255 70 37 710

25-5 70 37 7 8

255 70| 387 7 58

255 70| 87 7 48

255 70 37 7 9

255 70 a7 722

255 70 37 714

255 70| 37 7 89

255 70| 87 7 55

255 70 : 37 717 37 7 86
257 70 37 15 59

257 70 37 16 14

257 70( 87 17 49

257 70 | 3717 5 37 16 47
255 69 37 37 31 37 37 31
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Abstract of Observations for Latitude on road from

3
& | Astronomical
PLsOE oF OBSERVATION. | o s rgnomwa Observer.
o, ate.
3
=]
Kok Robit ... 109 | 20th May 1874 | Capt. Trotter...
» » ”
Kizil Village 110 | 30th Nov.1873 | Capt. Trotter...
Yangi Hissar Town 111 | 1st Dec. 1878 | Capt. Trotter...
18th Mar.1874 »
Yapchan Village 112 | 3rd Dce. 1878 | Capt. Trotter...
KASHGHAR—Yangi-| 118 [ 4th Dec. 1873 | Capt. Trotter...
Shabr. In Embassy 19th .o» -
Quarters just outside 24th  ,, ”

the gate of the Yangi-
Shabhr.

” ”

” ”
27th
» ”

29th Jan, 1874

” n

3rd Feb.” 1874

”

13th
» . »
» »

»”

» ”

Instrument

observed with.

Theodolite

»”

Theodolite

”

Theodolite

”

Theodolite

”

Theodolite

Object observed.

SR pRAMSMA MDA

Jupiter
B Leonis
a Virginis (Spica)

a Ursz Minoris (Polaris)*
*

» » ”»

a Urse Minoris (Polaris)*
a Leonis (Regulus)

a Urse Minoris (Polaris)*
y Pegasi (dlgenib)*

Ursz Minoris (Polaris)*

” » »

Tauri (Aldebaran)

Orionis (Rigel)

Orionis

Orionis (Rigel)

Orionis

Ursz Minoris (Polarzs)*‘

Orionis

Orionis

Orionis*

Canis Minoris ( Pracg/on)*

Urse Minoris (Polaris)¥

Canis Majoris*

Urs® Minoris (Polarz.s-)*
*

” ” ”»

=]

»” ” »
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YARKAND to KASHGHAR.

Double altitudes or zenith
distances corrected €or

ELEMENTS
TUSED IN COM-
PUTATION OF

DEDUCED LATITUDES.

index and level REFRACTION. ReMargs. '
errors. Baro- | Ther. |By stars north|By sun or stars|Final latitudes
meter.| Faht.| of zenith. [south ofzenith. north.
(o] ! " (=] 1] " [=] 1 L4 o r "
Inches, | Degrees. -
Z.D. 33 53 20 25-3 71 a8 26 11
., 23 9 29 | 953]| 71 33 26 2
» 48 56 25 9258 | 71 38 26 2 38 26 5
H M S
Z.D. 50 11 57 (3;) 264 | 20 38 39 266) Mean time=6 19 48
, 50 7 33% o963| 20 | 3839 20» 38 39 23 , =6 4 5
Z.D. 49 48 24®| 9263 | 87 38 55 580 Mean time= 6 56 27
» 26 20 69 252 33 38 56 17 38 56 8
Z.D. 49 382 480 255 38 39 13 32 Mean time=6 36 15
» 24 44 53| 255 38 39 13 301 39 13 31 »w =17 38 48
Z.D. 49 34 40 256 | 24 39 24 1660 Mean time=—11 7 4
» 49 38 394| 256 14 39 24 1914 s =10 18 28
. 49 13 25 [ 255 17 | 3924 5
, 23 8 40 N » 39 24 23
. 47 44 30 Y » 39 24 36
,, 40 40 44 » ” 39 24°31
. A7 44 19 » » 39 24 24
, 40 40 34 i » 39 24 21
., 49 55 88® 1 20 [ 39 24 220 Mean time=10 51 8
. 39 47 55 . | 17 39 25 0
» 40 41 14 » » 39 24 57
» 32 1 314} 257 19 39 24 264 Mean time= 9 35 47
’ 33 52 43®) 255 | 14 39 24 19¢4 " = 25 33
” 50 51 164)| » 39 24 13@® » =11 1 45
., 55 56 320 255 | 20 39 24 3209 w =0 53 42
’ 50 44 102 % ' 39 24 14@) » =10 2 5
" 50 47 47@) » » 39 24 26(» » =10 12 48
50 49 15@®| N 39 24 33 39 24 26 » =10 17 34

7
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Abstract of Observations for Latitude on road from

Prace or OBSERVATION.

Osten Artysh (Besak Vil-
lage).

Chung Tirik Village

Chakmik Fort

Chakmdk * Station, three
miles north of fort.

Torgat Beld
(Ayik Soghon

Kyr Bulik

Ui Bulsk

Vié Uch Turfan,

r—_.&.

( Faizabad o

4
| Mardlbdshi
C

Vid Mardlbashi.

Tangitar

Tughamati ...
Kizil-boia or Shamba Bazar

Khindrik or Khéndrik
Shamba Bazar.

E .
g
= Astronomical Instrument .
3 date. Observer. observed with. Object observed.
8
3
=
115 | 10th Jan. 1874 | Capt. Trotter... | Theodolite ¢ Orionis -
116 | 9th Jan. 1874 | Capt. Trotter... | Theodolite a Urse Minoris (Polaris)
118 8th Jan. 1874 | Capt. Trotter... | Theodolite Sun (U. L.)
118A | 3rd Jan. 1874 | Capt. Trotter... | Theodoli te ” "
119 7th Jan. 1874 | Capt. Trotter... | Theodolite a Urse Minoris (Polaris)
Observations for Latitude on road
126 | 20th Feb. 1874 [ Capt. Trotter... | Theodolite ¢ Orionis
i ” ” ”» a Orionis
127 | 27th Feb. 1874 | Capt. Trotter... | Theodolite a Urse Minoris (Polaris)*
129 | 25th Feb. 1874 | Capt. Trotter... | Theodolite B Orionis (Rzgel)
» ” ” . ” d Orionis
”» » ” ”» ¢ Orionis
132 [2nd March 1874| Capt. Trotter ... { Theodolite & Orionis
» » ” » ¢ Orionis
” ” ” » a Orionis
137 |11lth Jan. 1874 | Capt. Biddulph [Six-inch Sextant.| Sun (L. L.)
17th ” » LX) " ”
Observations for Latitude taken in
139 | 17th Feb. 1874 | Capt. Trotter... | Theodolite a Canis Minoris (Procyon)
” ” » ” B Geminorum (Polluz) ...
140 | 18th Feb. 1874 | Capt. Trotter... | Theodolite 3 Orionis (Rigel)
” ” » e ” d Orionis .
” » » ” e Orionis
140A4 8rd Jan. 1874 | Kishen Sing ... | Sextant No. 44 | ¢ Orionis ...
4th ” » . » 441 a Canis Majoris (Swms)
” ” ” » 44| a Canis Minoris (Procjon)
140B.| 5th Jan. 1874 | Kishen Sing ... { Sextant No. 44 | 8 Orionis (Rige?)
» » ” » 44| a Orionis
6th » ” » 44|« Canis Majoris (Sirius)...
» ” ”» » 44| a Canis Minoris (Procyon)




KASHGHAR to

(

CHADYRKUL.

27 )

Double altitudes or
zenith distances corrected

ELEMENTS
USED IN COM-
PUTATION OF

DEpuceEp LATITUDES.

for index and level REFRACTION. REMARKS.
errors. Baro- | Ther. |By stars north|By sun or stars!Final latitudes
meter. | Faht. | of zenith. [southofzenith. north.
o ' "’ Inches. | Degrees. o 1 o " o 1 v
Z.D. 39 59 34 |250 20 39 36 50 39 36 30
Z.D. 48 50 36 (230 21 89 47 0 3947 O
Z.D. 62 3 11 |215 32 40 5 9 40 5 9
Z.D, 62 41 14 (215 10 40 8 28 40 8 28
Z.D. 48 13 51 |194 | —10| 40 23 53 40 23 53
Jrom KASHGHAR to AKST.

Z.D. 41 17 5 |255 23 40 0 47

s ©2 385 56 (255 23 39 59 25 40 0 6

H M 8

Z.D. 50 7 38le)|252 2040 6 7 40 6 7 |Mean time = 9 21 21
Z.D. 48 46 1 [238 25 40 25 57

, 40 49 22 |23-8 25 40 26 24

, 4l 42 41 |238 25 40 26 20 40 26 14
Z.D. 89 52 31 |260 42 39 29 34

, 40 45 51 |26-0 42 39 29 30

,» 92 6 15 |260 42 39 29 42 39 29 35
Z.D. 61 50 7 [262 28 3046 1

, 60 47 12 {263 29 39 46 46 39 46 24
neighbourhood of, KASHGHAR.
Z.D. 34 23 22 239 32 39 56 41

» 11 36 53 |239 32 39 56 51 39 56 46
Z.D. 48 22 0 237 30 40 1 54

,» 40 24 56 (237 30 40 1 57

, 41 18 8 |237 30 40 1 46 40 1 52
D. A 116 1 33 |250 20 39 22 44

, 68 11 23 |250 20 39 22 59

, 112 21 23 250 20 39 22 44 39 22 49
D.A. 84 48 33 2060 20 89 15 46

, 116 16 13 |260 20 39 15 24

» 68 25 53 |260 20 39 15 44

, 112 35 3 [260 20 39 15 53 39 15 42
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Abstract of Observations for Latitude on road from

YANGI to KILAI

2
g
2
Prace oF OBSERVATION. | o
g
&
Q
==
Aktala Camp 149
Kasha-si Camp 151
Tarbdshi Camp 156
TASHKURGHAN, Camp | 160
near the Fort.
Kogachak Camp 163
Aktdsh Camp 183
Shash Tipa Camp 181
Pimir-kul, Camp on N.| 165
edge of Oi-kul or lake
of Little Pimir.
Dar4z Diwin Camp 167
Mazar Tipi Camp 178

Astronomical Instrument .
date. Observer. observed with. Object observed.
22nd March 1874 Capt. Trotter | Theodolite a Hydra
tH] 2 » 2] a Leonis-(Reyulus)
15th May 1874 | Capt. Trotter | Theodolite a Virginis (Spica)
3 ” ”» 3 ' Z Virginis
»” ” ’ ” n Urs® Majoris
] ” ” 9 a Bootis (Arcturus)
27th March 1874) Capt. Trotter | Theodolite a Leonis (Begulus)
31st March 1874( Capt. Trotter [ Theodolite a Leonis (Regqulus)*
Vo ; ” a Urss Minoris (Polaris)*
’ » ’ ” a Ursz Majoris*
» ” ” » » » »
3rd April 1874 | Capt. Trotter | Theodolite a Hydre
” ” ” » a Leouis
5th May 1874 | Capt. Trotter | Theodolite B Corvi
2nd May 1874. | Capt. Trotter | Theodolite a Urse Majoris
” ”» ) » 3 Leounis
» I ” ” ﬁ COI‘Vi
5th April 1874 | Capt. Totter Theodolite ¢+ Urse Majoris
” - » ! 1] a Hydl‘iB
” » 1) a Leonis ,
» » ” ” a Urse Majoris
7th April 1874 | Capt. Trotter | Theodolite ¢ Ursz Majoris
» » » » a Hydre
” » » » 6 Urse Majoris
i
30th April 1874! Capt. Trotter | Theodolite y Leonis
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PANJAII (WAKHAN) vih TASHEKURGHAN and return journey to YARKAND.

Double altitudes or zenith

ELEMENTS
USED IN COM-
PUTATION OF

DEepvucEp LATITUDES.

distances corrected for | REFRACTION.
index and level errors.

Baro- | Ther.

meter. | Faht.

° ’ " Inches, | Degrees.

Z.D. 46 35 44 |222 29

” 25 53 42 (222 29

Z.D. 48 41 45 [197 26

’ 38 8 44 |197 26

» 11 44 50 |197 26

" 18 21 49 .|197 26

Z.D. 25 30 55 [190 15

Z.D. 25 12 7®|202 23

25 11 37 |[202 23

53 11 313202 23

24 40 49W 202 23

2 24 388 49 |202 23

Z.D. 45 43 37 |[182 9

» 25 1 46 |182 9

Z.D. 60 16 18 |18% 26

Z.D. 24 54 9 (260 18

» 16 18 382 |260 18

» 60 18 2 (260 18

Z.D. 11 17 53 |180 4

' 45 21 48 |180 4

» 24 38 58 (180 4

»” 25 11 49 (180 4

Z.D. 11 31 49 (196 27

" 45 6 30 |19¢6 27

" 156 14 59 196 27

Z.D. 16 59 859 |179 20

REMARKS.
By stars north|By sun or stars|Final latitudes
of zenith. [|southofzenith. north.
o ! " [=] ! " o ! "
38 29 38 :
38 28 57 38 29 18
3312 8
.| 88 123
38 11 34
38 12 16 38312 0
38 6 8 38 6 8
I A 8.
37 46 59 Mean time= 9 23 387
37 46 50
37 46 30 ” = 9 39 20
37 46 55(4) " =10 17 48
37 46 48 37 46 49
37 37 23 '
37 86 58 37 87 11
37 35 13 37 85 13
37 31 36
37 31 32
37 31 54 37 31 39
37 14 14
37 15 33
37 14 10
37 13 49 37 14 27
37 020
37 016
37 0 1 37 0 9
37 28 53 37 28 53
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Abstract of Observations for Lat. onroad from YANGI HISSAR to KILAH PANJAH

g
o
g
a Astronomical Instrument .
PraceE oF OBSERVATION. g date. Observer. observed with. Object observed.
g
&
&
Yol Mazir Camp 176 | 28th April 1874] Capt. Trotter...| Theodolite « Leonis-
Kilah Panjah 174 | 18th April 1874 Theodolite a Urse Minoris (Polaris)

(WAKHAN)

22nd ”

Capt. Trotter...

»
” .
”
”
»”

tH
»
»
»
”

a Virginis (Spica)
¢ Virginis

n Urse Majoris

a Libre

a Libre
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(WAKHAN) viA TASHEURGHAN and return Journey to YARKAND.—(Concld.)

ErLEMENTS.
. . by M-
Double altitudes or zenith| CoE> IN COX Depucep LaTiTUDES.

. PUTATION OF
distances corrected for REFRACTION 1EAA
index and level o HEMADES.

grrors. Baro- { Ther. | By stars north|By sun or stars|Final latitudes
meter. | Faht. | of zenith. [southofzenith.] north.

Inches. | Degrees,

Z.D. 24 42 54 |190 32 37 18 7 37 18 7

Z,D. 54 19 43 (213 25| 87 014

, 47 30 3 |213 25 37 0 928

., 36 57 2 |213 25 37 021 '

, 12 56 8 |213 25| 37 0 8

., 52 30 39 |21-3 25 37 023 H M S
52 33 350|213 25 87 0250 87 018 |Meantime =12 51 4







GEOGRAPHICAL APPENDIX.

SECTION B.

LONGITUDES.
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- THE method of observation employed in the determination of absolute longi-
tudes was that of lunar zenith distances, as being best adapted to the largest instru-
ment carried with the expedition, viz., a six-inch transit theodolite, with micro--
meter eye-piece. This method of observation has not hitherto occupied a prominent
position in English astronomical works, and as the results at Kashghar cannot
but be considered satisfactory, I have thought advisable to enter somewhat at
length into the subject and to give an example of the computation of a single
night’s observations there, drawn up on a form specially prepared from Chauvenet’s
Jormule by J. B. N. Hennessey, Esq., of the Great Trigonometrical Survey.

The subject is gone into somewhat fully in an article furnished by Colonel
Walker, R.E., to Heints to Travellers, a publication of the Royal Geographical
Society (8rd Edition, December 1871), to which the reader is referred.

The instrument employed at Kashghar is furnished with two micrometers,
each moving a separate wire, the eye-piece being so arranged that the microme-
ter wires may be placed parallel either to the fixed vertical or to the fixed
horizontal wire of the diaphragm, according as transits or zenith distances are
required to be observed.

The distance between the micrometer and centre wires is adjustable at
pleasure, and may be set according to the rate of motion of the celestial body
observed. -A complete observation of the moon, on one face of the instrument,
consists in noting the chronometer times of passage of the moon’s limb across
each of the wires in succession and the corresponding reading of the vertical ver-
niers; a complete pair of observations on both faces gives, altogether, six fimes
and four readings of the vertical arc. -The readings of the ends of the bubble of
the level attached to the telescope, object and eye ends being alternately directed
towards the object observed, give a correction to be applied to the mean of the
readings of the vertical arc which gives a final zenith distance corresponding to
the mean of the six chronometer times.

In the example I have given it took me just three quarters of an hour to
observe ten complete pairs of zenith distances as before described. A quarter
of an hour may be allowed for the observation of three pairs of zenith distances
lo a star for time, prior to the observations to moon, and an equal time for
similar observations after. To complete the observationsin the time above men-
tioned, however, the observer must be thoroughly familiar with his instrument,
must have a good recorder, and have his lamps and apparatus in perfect order.

The weak point of the system is that it is only applicable at certain times
when the moon is favorably situated for observation; still, however, even in
this respect it contrasts favorably with all other methods, excepting that of
“ lunar distances,” for determining longitudes. I give some rules which have
been laid down on this subject by Colonel Walker in the Hints to Travellers,
modified by subsequent experience : they may I hope be of use to future explorers.

“ Take pairs of observations of zenith distance on a star for the determin-
ation of the local time and chronometer error, then take other pairs of ob-
servations of zenith distance on the moon; in each instance adopt the mean
of the chronometer times as that of the ‘ complete observation’ of zenith
distance. Both moon and star should be as nearly easterly or westerly as
possible, and not very near (say within 10° of) the horizon. The operations
should commence and close with star observations, in order that the chronometer
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rate may be duly ascertained and allowed for. The cffect of instrumental errors
will be materially reduced when the stars and the moon are on the same side
of the meridian and at nearly the same zenith distance; if time permits,
observations should be taken both east and west of the meridian, and both before
and after full moon. In north latitudes, when the moon is going from south
to north in declination on any day, she is most favorably situated for observ-
ing when west of the meridian ; if moving in declination from north to south,
she should be observed east of the meridian. The best time for observation
is when the direction of the proper motion of the moon is towards the zenith
of the observer. The sidereal time when this occurs may be readily found,
graphically, by drawing on a chart of the heavens a tangent to thc moon’s
orbit, at some point near the mean position of the moon on the day of
observing, and producing it to cut the declination circle passing through the
observer’s zenith; then the hour circle passing through the point of intersec-
tion gives the sidereal time of observation. IFor practical purposes it will suffice
to drop a perpendicular from the point indicating the moon’s mean position on
to the ecliptic, and drawing through that point a line at right angles with the
perpendicular, and prolonging it to cut the declination circle. It will be found
that the most favorable times occur when the moon is on the observer’s prime
vertical, and the lcast favorable when she is on the meridian. Whencver
possible a few observations should be taken daily on several -days rather than
a large number on a single day.” _

An examination of the results of the observations now published shows, at
a glance, that those at Kashghar are both much more complete and satisfactory
in every way than those taken at Yarkand and elsewhere. This is casily
accounted for by several reasons :—

My stay at Yarkand was limited to twenty daysin all, many of which
were cloudy and unfavorable for observing; whereas I was at Kashghar on and
off for more than two months, during which time I was enabled to select the
most favorable days for observing; I was at Yarkand during the early portion
of our stay in the country, and not knowing what opportunities I should have,
if any, for further obscrvations, there or elsewhere, I observed the moon when-
ever I could get an opportunity quite irrespective of its position being favour-
able or otherwise. The observations were taken in a small court-yard, where
the paved flooring gave anything but a stable footing to the instrument and
caused great difficulty with the levels. The noise in the small court of people
moving about during the operation was, it may well be imagined, highly detri-
mental to such delicate work as observations for longitude, particularly where a
pocket chronometer had to be used.

At Kashghar, on the other hand, the court-yard was much larger and
quieter and the ground more stable, and altogether the surroundings were very
much more favorable. ,

These circumstances, combined with the results obtained from the computa-
tions, have induced me to employ the longitude of Kaskghar as the origin for
all my positions in Turkestan.

I have merely employed the other observed longitudes as checks upon the
general accuracy of the positions of those points as determined by other methods,
for which vide the details on the construction of the map which are given in

the body of the report.
(Sd.) Henxry Tror1ER, Capt., R.E.
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Observations for Time, and resulting Chronometer corrections employed in determining
Local Mean Time for the caleulation of Longitude from Lunar Zewith Distances.

re s EreMexts |9 4|2 &0 §S‘S’é’é’
- 5| EMPLOYED IN COM- ‘,;E 2°7T 5 Mean of SZ g ea
Place of Obser- | Astronomi- Obiect ob d 3;,;: PUTATION OF RE- |8 wlo A& g Chronome. | O & 3o
vation. cal date. jeck observed. 1 g FRACTION. w5le . FE : $o 58
sl ©&leN$S ter Times. 2858
= 3 -
= Baro. | Ther. |2 © ﬁ?’ LR CE).E' EEE’
(Fahrt.) ,
[=] [} s
1873. In. HMS| HM S
KASHGHAR (6th Dee. ...| ¥ Geminorum E. 257 24, 353 82910 8 320 —0 22 220
(Yaogi-Shahr.) | ,, ., .. » ” 8 41 15 1911 43 27-3 —0 22 216
“|7th o, LB, s | 258 8 47 21 5{11 7 576 —0 22 192
» 3 ...]a Leonis » 15 366 7 53{12 40 26 —0 22 193
27th,, ...|« Androm. w. 55 20 3 4246 7| 9 21 311 —0 22 192
28th,, ...|a Arietis . | 256 18 | 2 |50 11 5311 39 11-7| —0 22 207
» o» el @ 7] » e . 2 (52 26 18] 11 50 456 —0 22 20'1
1874. _
29th Jan....| 8 Gewinorum E. 31 3 47 13 25! 7 40 17-9| —0 22 220
»w 3 ...|a Leonis, " 16 [ 3 [49 40 4910 38 33-6) —0 22 22-4
3lst ,, ..la ’ 255 15 4 |49 34 17 6 56 31-0| +3 12 255
1873, '
YARKAND ...|8th Nov. ...| 8 Tauri E. 2625 28 3 46 4 26{10 45 45-7| —0 18 257
s s ... B Geminorum ” 3 |48 57 41|12 50 17-00 —0 18 262
9th ,, » » " 26-25 23 3189 38 6|13 36 529 —0 18 232
» ” ” ” 3] see 3 22 15 22 15 38 565 —0 18 22-6
1874.
TASHK U R-81st March.la Bootis (dre- 3
GHAN. turus) E.| 202 23 58 51 15| 9 10 99| +0 2 344
KILA PAN-
JAH .. 124th April| 8 Geminorum ...| W. 214 41 3 (68 26 41|10 18 292/ —0 10 52
” » | @ Leonis(Regulus)| !, 4 |55 26 9{11 45 13-2| —0 10 49
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Observations of Lunar Zenith Distances and resulting determination of Longitude.

ENTE ) =
THE Moox. &'U - g g Resvirize LoNeITupE, E 3
_ i SEE3 = g 58
PracE OF OBSER- | Astronomical | , .| £€58¢% = Value from &,
VATION. date. = 2525 =z=,.‘-§ 0 S u h pai Mean of each| . © =%
=2 e 5 3 each pair of ) Mog
58 2|aSE|l 5 25 5% observa. day’s ZE3
) SRR § SRS S E & '¥8~ | observations. =5 q
2 5 = = ions. s
e v v | H. M 8 |(IL M S| H M S |\mHIr
KASHGHAR (Yangi- | 6th Dec. 1873, E. L. |4880 31027 1935 4 9
Shahr). 47 48 47 30 590 4 25
The station of obser- 46 40 26 37 44 4 6| 5 4 11| 3 45
vation was in the 46 3 40 40 199 4 15
centre of the Em- 43 59 14 51 244 3 51
bassy Buildings just 43 16 48 556 93 4 16
outside of and to 42 25 11 59 452 4 0
the north of the 41 45 4 {11 38 182 4 25
YangiShahr or New ’ '
City.
Tth E. | L. |49 1113|1124 31|5 3 59
48 7 59 28 468 4 10
47 92 924 34 37-3 3 56| 5 4 10445
46 23 50 ‘38 23 4 19
45 7 4 44 52-1 4 20
44 27 30 48 233 4 21
43 38 28 53 129 4 7
42 51 23 56 580 4 5
27th ‘W, L. (531322 947 180)5 4 14
54 2 16 52 17-1 4 11
57 16 20 | 10 11 349 4 23 5 4 201 440
58 011 15 52-1 4 17
59 4 2 22 24 4 32
59 42 29 25 446 4 24
28th W. | L. |465638 (1025 3485 4 42
47 43 14 30 109 4 34
48 33 30 35 58 4 28 5 4 360|515
49 43 0 41 487 4 41
50 17 58 45 103 4 40
51 17 43 50 527 4 36 .
51 53 54 54 185 4 42
52 45 57 59 136 4 3806
53 2312111 2 442 4 23
54 25 40 8 342 4 34
29th  Jan. | E. U. (4231 24| 6334955 4 41
1874. 41 49 33 37 322 4 8| 5 4 47325
41 1 42 41 460 4 48
40 14 34 45 571 4 41
39 13 27 51 222 4 44

10
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Observations of Lunar Zenith Distances and resulting determination of Long.—(contd-)

ENZE $ G
Tae Moox. S.,ﬁg @ g 4 ResorriNg LoNGITUDE. |2 £
, sEEE| A8 =F
Prace oF OBSER- | Astronomical o oefos $§38% S_r_’; Value from | -, e
VATION. date. = =(zEas|se = S 5 each pair of Mean of each | © 4
reSlanog| & o o ch pair o day’s 288
S5 IETS| £9RS g8 observa. | 1 ervations. | oE &
H =S 5 = = tions. e
e r v\ LA S |H M S
KASHGHAR (Yangi-{ 29th Jan. | E. U. | 383619 54 39-8 4 51
Shahr)—concluded. | 1874. 37 53 b3 58 256 4 59
37 12 17 7 2 79 4 b4
8lst Jan. | E. U. |4221 6| 831 257|656 4 44 H.2L
1874, 4139 0 35 12:4 4 24
40 2 49 43 487 4 51| 5 4 39| 530
3829 9 52 154 4 29
37 54 22 55 236 4 34
36 36 42 9 2 251 4 50
H. I 8.
Arithmetical Mean of Longitude from six days' observations,| 5 4 9279
" which is the value finally adopted. or
=] 13 "
76 6 475
YARKAND 8th Nov. | E. L. (545957 |11103850|5 8 30| ;7 ar s |H. AL
Station of observation 1873. 53 48 30 16 547 8 39
in the Embassy 53 719 203321 8 35| 5 g 51| 240
Quarters in the cen- 62 21 38 24 35-1 8 43 .
tre of the Yangi- 5184 9 28 449 9 13
Shahr or New City. 48 19 50 45 60'8 8 58
47 38 27 49 283 9 6 \
46 26 52 55 44'5 9 8
45 30 28 | 12 O 412 9 O
Ditto » w. U. | 575521 20225135 9 40
- 58 32 18 26 79 10 O
59 15 55 30 18 10 7 5 9 661150
60 10 58 34 584 9 50
60 47 38 38 156 9 55
61 29 37 42 22 9 52
62 1G 38 46 160 10 4
63 29 22 52 50-8 9 59
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Observations of Lunar Zenith Distances and resulting determination of Long.—(concld.)

=t LI 3 1 —
Tae Moox. &Nﬁ ) g o ResvitiNg LoxGITUDE. § E
£TEE| ZB8 242
Prace oF OnsEr- | Astronomical | . S m SESE SF Value f ao
VATION. date, = glgEs “-__;,3 B oy aue Irom | Aean of each| .. © 4
552838 2°S5 a5 eacll: pair of day’s Sgs
" 25 =] s"q éﬁ%é";ﬁ é‘; g otis‘:;:?' observations. 5‘_5 =
et "\®H M OS|H IS H M. S |I AL
YARKAND 9th  Nov.| E. L. |3817 7|1336289|5 8 52
Station of observation | 1873, 37 25 58 40 581 9 11
in the Embassy 36 35 26 45 259 8 55| 6 9 1515
Quarters in the cen- 35 39 54 50 195 9 7
tre of the Yangi- 31 57 45 | 14 10 43 9 8
Shabr or New City. 31 619 14 412 9 2
30 6 53 20 29 8 350
20 11 7 25 58 9 1
Arithmetical mean of longitude from three days' observations* 5 9 16
[« 0[r ”
77 19 o0
o ! "
Final longitude adopted for Yarkand, vide body of Report 77 15 55
TASBKURGHAN... [ 31st March | E. U. (6144 7, 727428(5 2 16| H. M. S
Station of observation | 1874. G0 37 23 33 5611 2 4
about 300 yards to 59 59 7 37 243 1 44| 5 1 36815
the east of the Fort. 59 16 52 41 209 1 26 or
68 4 33 48 72 1 7 ° ! 4
57 17 40 52 32-7 1 1|7 24 o
Which gives the Astronomical longitude from one night’s observa-
tions.
o 1] "
Final longitude adopted for Tashkurghan, vide body of Report 7% 19 1
KILA PANJAH ... —
Station of observation | 24th  April| W, L. [44 0531023217450 55| . AL S
about 300 yards to| 1874, 45 13 15 31 05| 51 17
south of principal 46 15 41 34 535 51 7| 4 51 2113 O
Fort of Kila Panjah. / 47 3 46 38 597 51 2 or
50 52 43 58 288 50 43| ° '
514043 [ 11 2 328 50 57|72 45 30
52 24 10 6 138 51 8
53 3 42 9 349 51 9
55 916 ‘20 14°1 50 56
Which gives the Astronomical longitude from one night's observa-
tions.+ °e
72 45 29

Final longitude adopted for Kila Panjah, vide Geographical Chapter.

* Observations were also taken at Yarkand on three other nights, when the moon was so unfavorably situated that these have

not been employed.

+ Observations were made on another night at Kila Panjah, but it appeared from the resylting time computations that the
chronometer emnloved had been going u-revuhrly
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SPECIMEN COPY OF COMPUTATION OF ONE DAY’S
Computation of Longitude fr
At Kashghar (Yangi-Shahr) Station, on

West of Meridian. } ° ! "
Moon gLower Limb observed. Lat. N.=¢= 89 24 32\ Assumed

I;Ie(f' No. of observation (Mean of F.L. and F.R.) L1 2 3

(1) | Chronometer Time of observation 10 47 552 | 10 52 31'3 | 10 57 262

(2) Correction — 22 204 22 204 22 204

(3) | Local Mean Time (Ast. D) = 28 da $ e +| 10 26 348 | 10 30109 | 10 385 58

(4) | Approz. Gr. Mean Time = (3) + L| =28days + | 5 20 348| 5 25109| 5 30 458

(5) | ’s observed Zenith Distance e =104, | 6 06 38 47 43 14 48 33 30

(6) [ Refraction (for Band T) = » ... =+ 57 59 1 o

(7) | @’s Semi-diameter at (4) from N.A. = § — 16 2 16 2 16 2

(8) | From Table I AS - 11 11 11

9 | (B + (6) + (7) + (8) - W = 46 41 22 | 47 28 0 | 48 18 17
(10) { @ ’s Horizontal Parallax at (4) from N. A. = =" -+ 563 45 58 44 58 44
(11) | From Table II A 7r" + 5 5 5
(12) | Log. 7l'1 =log. (v -+ A =)" . e 3:54777 3:547065 3:54765
13) Locr sin Zz % T-86192 1-86740 1-87314
(14) |(12) + (13) = log. (1-1 sin s )" 3-40969 841505 342079
(158) [ m sin &5 42 49 43 20 43 55
(16) |(9) = (15) = Zz — m sin {2 = .. 71| 46 B8 83 | 46 44 40 | 47 3% 22
(17) | @’s Declination at (4) from N.A. =39 - + 11 57 8§ 11 58 15 11 59 27
(18) | Ad from Table ITI ... + 15 15 15
(19) (17) FO8)=3+A0=8 .. S 11 57 23 | 11 5830 | 11 59 42
20) | — (19 = (p — o) 27 27 9 | 27 26 2 | 27 2% 50
1) (16) F =0+ G ) =2 73 95 42 | 74 1042 | 74 59 12
(22) | (16) — (20) = 7, — (p — al) = 2 o 18 31 24 |19 1835 | 20 9 32
(23) o 36 42 51 | 37 521 |37 20 36
(24) s 9 15 42 9 3919 | 10 4 46
(23) Tog. sin o1 17765729 | 17503585 7843313
(26) Log. sin o5 12066735 1-2245847 12430716
(27) Log. seco 0-1120256 01120256 0-1120256
(28) Log sec &) 00095255 0-:0095554 0-0095876
(29) | (25) + (20) + (27) + (28) = log sinzh ¢ 11047975 | 11265242 1-1490661
(30) Log. sin 1 ¢ 1-5523988 I-5632621 T:5745331
3L ¢ (inare) ... .+ 41 48 18 42 54 56 44 6 8
(32) |S. T. Gr. Mean Noon on 28 days (see @) 18 28 58|18 28 58| 18 28 58
(33) | Local Mean Time (eame as (8)) .. 10 25 348 10 30109 10 35 58
(34) | Acceleration for (4) . 527 534 542
(35) [(82) + (33) + (B4 = ~ local S. L. of observation = 0 4 54 333 4 59 101 5 4 58
(86) | ¢ (in time) deduced from (31) ... A 2 47 132 2 51 397 2 56 245
(37) | (s Right Ascension or AR =6 — ¢ . 2 7 201 2 7304 2 7 413
(38) [ Greenwich Mean Time for (37) from N. A, ... 5 21 11 5 25478 5 30 512
(39) | (38) — (33) = Approx. Long. = Ly | 5 4 37| 5 421| 5 4 146
(40) | (89) — Ly =L» — L, + 26-3 369 454,
(41) | At (38) chanoe in(’s A R for mclement of 1m =A% + 2155 2155 2:156
(42) Do. Do, Decn. Deo. =g + 14621 14615 14609
(438) | Log. cos ¢ (see (27) ) : 1:8880 1-8880 T-8880
(44) | Log. sin ¢ (see (31) ) 1-8239 18531 1:842¢
(45) | Log. cosec 1 (see (16) ) 01432 01377 01319
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OBSERVATIONS FOR ZLONGITUDE AT KASHGHAR.
om Lunar Zenith Distances.
28th December 1873 (Civil Date, p.M. )

[o] "
Long. E.= L, =— 76 15 Barometer =B = 25:6 Inches.
= 5k. 5m. in time | Thermometer =T = 18° (Fahrenheit.)
4 5 6 7 8 9 10
11 4 91111 7 3807 11 18 1381 11 16 389 11 21 340 11 25 46/ 11 80 54C
22 204 22 204 22 204 22 204 22 204 22 204 22 204
10 41 487 | 10 45 108! 10 50 527 10 54 185 10 59 136 11 2 442 11 8 342
5 36 487 5 40 103 5 45 527 5 49 185| 5 54 136 5 57 442 6 3 342
49 43 0 50 17 58 51 17 43 51 53 54 52 45 57 53 23 12 04 25 40
1 3 1 4 1 5 1 8 1 10 1 12 1 14
16 2 16 2 16 2 16 2 16 2 16 2 16 2
11 11 10 10 10 10 10
49 27 50 50" 2 49 51 2 36 | 5L 38 50 | 52 30 55 | 53 8 12 | 54 10 42
58 44 58 44 58 44 58 44 58 44 58 44 58 44
5 51 5 5 5 5 5
354765 3-547G5 3:564765 3547065, 354765 3 54765 354763
7-88081 T-88455 1-89077 T-89443 1-89956 1-90313 T-90894
3:42846 3 43220 3:43842 3:44208 3:44721 345078 345659
44 42 45 35 45 44 46 7 46 40 47 3 47 41
48 43 8 49 17 44 50 16 52 | 50 52 43 [ 51 44 15 | 52 21 9 | 53 23 1
12 1 5 12 1 55 12 3 18 |12 4 7 ({12 5 19 |12 6 10 | 12 7 36
15 15 15 15 15 15 15
12 1 20 12 2 10 12 3 33 |12 4722 |12 5 34|12 6 25 12 7 51
97 23 12 27 22 22 27 20 59 | 27 20 10 | 27 18 58 | 27 18 7 | 27 16 41
76 6 20 76 40 6 77 37 51 78 12 53 79 . 8 13 79 39 16 80 39 42
21 19 &6 21 55 22 22 55 63 | 23 32 33 | 24 25 17 | 25 3 2| 26 6 20
388 38 10 38 20 3 38 48 56 | 39 6 27 | 39 81 37 | 39 49 388 { 40 19 51
10 39 58 10 57 41 11 27 57 |11 46 17 | 12 12 39 | 12 381 31 |13 3 10
17898535 17925646 17971396 T1-7998761 T-8037582 1-8065019 1-81103S6
12673721 T-2790905 1-2983804 13096455 1-3253301 T-3362001 T1-3538172
0-1120256 0-1120256 01120256 01120256 0-1120256 01120256 01120256
00096314 0-009G6539 0:0096912 00097132 00097457 0:0097G87 0-009807G
T-1788826 T-1933346 12172368 12312604 1-2508590 1-2644963 T-28G6890
T1-5894413 T-5966673 T-608G184: 16156302 16254298 1-6322482 T-6433445
45 43 41 46 32 24 47 55 6 | 48 44 55 | 49 56 11 50 46 55 | 52 11 38
18 28 58| 18 28 58| 18 28 58/ 18 28 58 18 28 58 18 28 5818 28 58
10 41 487 | 10 45 108 | 10 50 527 10 54 185 10 59 136 11 2 442/ 11 8 3842
558 559 568 574 582 588 ’ 597
5 10 498 5 14 120 5 19 553 5 23 217 5 28 176 5 381 488 5 37 89.7
3 2 547 3 6 96 3 11 404 3 14 597 3 19 447 3 23 77 3 28 465
2 7 551 2 8 24 2 8 149 2 8 220, 2 8 329 2 8 411 2 8 532
5 37 154 5 40 386 5 46 266 5 49 442 5 54 477 5 58 359 6 4 102
5 4 833 5 4 3817 5 4 261 565 4 343 5 4 2590 5 4 88 &5 4 240
26-7 283 339 257 341 517 360
2-156 2:156 2:156 2:156 2:157 2:157 2:157
14-603 14 598 14-593 14-588 14:583 14-578 14572
1-8880 18880 T-8880 ]-8880 1-8880 18880 18880
1-8549 1-8608 T1-8705 1-8761 T 8838 T-8892 T-8977
0-1241 0-1203 0-1140 0-1102 01050 01014 00935
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SPECIMEN COPY OF COMPUTATION OTF ONE DAY'S
Computation of Longitude fr
At Kashghar (Yangi-Shahr) Station, on

West of Meridian. ° ! "
Moon {Lower Limb observed. Lat. N.=¢= 39 24 321 Assumed
Ili?cf. No. of observation (Mean of F. L. and F. R.) 1 2 3
(46) | (48) + (44) + (45) = Log. sin g 78551 T-8588 18625
(47) | Log. tan g from (46) 0-0114 0:0190 0:0269
(48) | Log. cos & (see (28) ) 10905 1-9904 1-9904
(49) | Log. X (see (41)) 03334 0-3334 0-3336
(50) | Log. 15 . 11761 11761 1-1761
(51) |Log. sum = (47) + (48) + (49) + (50) ... 15114 15189 15270
(52) | Log 11650 1-1648 11646
(58) (52) - () = log a (see Table IV) e+ T1-6536 T-6459 T-6376
(54) 1+a 1450 1442 1-434
(55) 1;12—:—5—1= AL o F 18s. 26s. 39,
(56) L=IL + A L .. — ISk 4m. 42s. dm. 3ds. 4m. 98s.
Ezxplanation of Symbols adopted.
Ast. D. stands for Astronomieal Date.
Gr: do.  Greenwich.
S. T. do.  Sidereal Time.
N. A. do. Nautical Almanac.
Approx: do.  Approximate.
2 ) Rules for Computation.
Compute & for each observation, i.e., for Nos. 1,2,3 - ... 8.
Do. A 8
Do. } for middle observation, and adopt this value as constant for all the other observations.
Do. Aw

Do. 7 and AS for No. 1 and No. 8, and mterpolate for Nos. 2 to 6 with change in Gr. Mean Time for
argument.
Nore.—8 and A S have the same sign and are both == when ‘ll—pperlimb of C is observed; AS is +
ower

in N. Latitude; ¢is == if C is g-of Meridian; X is always +; 8 is == when ( is moving in Declination from

S. to N.,

N tog - sgn of a = signof B x signofs.
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OBSERVATIONS FOR ZONGITUDE AT KASHGHAR.—(Continued.)

om Lunar Zenith Distances.

28tk December 1873 (Civil Date, P.M. )
o
Long. E. = I, =— 76 Barometer =B = 256 Inches.
5k. 5m. in time Thermometer =T = 18° (Fahrenheit.)

4 5 6 7 8 9 10
T-8670 T-8691 1-8725 1-8743 1-8768 T-8786 1-8812
0-0366 00412 00488 00528 0-0586 0:0627 00689
T.9904 1-9903 T-9903 - T1-9903 1-9903 79902 1-9902
03336 0-3336 0-3336 0-3336 03339 0-3339 03339
1-1761 11761 11761 11761 1-1761 1-1761 1-1761
1-5367 15412 1-5488 1-5528 1-5589 - 15629 ., 1:5691
11644 1-1643 11641 1-1640 1-1638 11637 11635
16277 T1-6231 16153 T-6112 1-6049 1-6008 T-5944
1-424 1420 1412 1409 1-403 1-399 1-393

19s. 20s. 24s. 18s. 24s. 37s 26s.
4m. 4ls. 4m. 40s. 4m. 36s. 4m. 42s. 4m. 36s. 4m. 23s. 4m. 34ds.
Mean resulting longitude from observations on 28th Deoember 1873—5k. 4m, 36s. or 76° 9’ 0".
Table used to facilitate the computation.
Tanite I for A § TaBLE II for A = Tanre III for A 3 =D (1)
25 ¢| Horizontal semi- < Equatorial D
SR diameter. 3 Parallaz.
TN £ E £
;’;‘g Al 140 | 17 0" 3 53 61 - x d
) y I./ [} " " .:::: 53' Gll
o | 127 | 188 ol oo | o0 =
10 125 186 10 03 04 ° " d v
20 12:0 177 20 12 14 0 00 00 0 . 00
30 110 163 30 27 31 5 18 21 5 ‘00
40 97 144 40 4-4 51 10 37 42 10 ‘02
50 82 12-1 50 62 72 15 55 63 15 ‘03
60 64 95 60 80 92 20 72 83 20 ‘06
70 44 65 70 94 108 25 89 103 25 09
80 2-3 34 80 103 119 30 106 121 30 °13
90 01 02 90 106G 122 i 35 12-1 13-9_
40 13- 15
45 14.8 17.g Exzample. ‘¢ =305
. ’, )
50 162 186 =567, 8 =7
From Tables
D= 11”5
—fD= - 12

A d =10







GEOGRAPHICAL APPENDIX,

SECTION C.

HEIGHTS.

12
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ABSTRACT OF OBSERV

Observations on road from LEH to YAR

AT SrtaTrON

Reading of
barometer or
boiling point!
thermometer|
corrected for
index error.

2
f = Place of Observation. Date. Observer.
5 8
=)
g
=
2
1 | Chimray village 13th Sept. 1873 Capt. Trotter...
2 | Zingral Camp 14th ” »
3 | Chang La (or Sakti Pass) 15th » »
4 | Tsultak village . » » »
5 | Tankse village 16th & 17th Sept. 1873 »
6 | Chakr Talao Camp . 18th Sept. 1873 ... ”
7 | Lukong village (on Pa.ncrong Lake) 19th & 20th Sept. 1673 »
8 | Chagra Camp 21st Sept. 1873 ”»
9 Lankar La (or Maralmlk Pass) 22nd ’ »
10 | Rimdi Camp ” » »
11 | Pamzal Camp 23rd ” ”»
12 | Gogra Camp 24th ’ »
18 | o {Shummal Lung pa or Bhao 26th ” Capt. Biddulph
14 | & So % ' Changlung Burma Pass .. 27th ” »
15 |Z2£z 3 | Nischu (Camp pear) S ” ”
16 | «= = 1] Lingzi Thung plain (south side of) ... | 28th » »
17 A | Lingzi Thung plain (camp on) ” " ”
18 |RB*® LSumna Camp east of Kiziljilga 30th » »”
19 = [ Kotajilga Camp 26th » Capt. Trotter
20 |22 | Pangtung Camp 28th » ”
21 1 Pangtung or Chang Lung Pass ” ’ »
22 .§ € ¢ | Sumzum Lung pa Camp 29th » »
23 < 4 _g { Dehra Compass Camp 30th ” 2
24 | 75 Compass Wala’s Pass 1st Oct. 1873 2
25 fcé g Karakash River near Compass La » " »
2 |28 Shinglung, or Dunglung Camp 2nd & 3rd Oct. 1873... ”
T L Ditto - ” - ”
27 | Kiziljilga Camp 1st, 20d ” »
28 | Chungtash Camp 8th v »”

A 154180

Inches
or Degrees.

19-340(2)
16-776(%
15:6356®)
16-680(2)
18:650()

18:022(2)
17-851("
17-217®)
15-135(2)
15+727(%)

17-388®
16-864

15-897
14:596
14-912
15'534
15560
15-729

¢

16-149(1
157250 .
14-8050-
157144
15-309()

15-6250)
15-844()
181-60@

16:098(2
16:786

Nors.—The figures in column (5) when given in inches are the corrected readings of o mercurial mountain barometer unless the letter A, is
The numhcra in brackets following the figures m column (5) indicate the number of gets of observations, the corrected mean of which has been employed
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ATIONS FOR HEIGHT.

KAND via Changchenmo and Shakiditla.

(4
OoF OBSERVATION. At Base Sration LEH.* E
N
5 ) =] [ > b e ‘
E 5"“—’ £8 .| Corrected .E ;,2 .E E - 3 < REMARKS.
= 8% €w5| reading of R 252 b @
g, é & £2.2) barometer. g s £ 2?;3 £ g
§5& g.5 g =8 g3 ER
5] I ) > =
a8 = = B > =
Degrees. | Degrees. Inches. | Degrees.” | Degrees. Feet.
63 6l 19-580 60 56 11,890
57 51 19 580 60 56 15,780
43 313 19-617 583 54 17,590 By Captain Biddulph, 17,395 feet.
51 38 19-617 58 54 15,950
51 48 . 19617 - 88 54 12,900
61 58 19-617 58 54 13,890
56 55 19-617 58 54 14,130
52:3 488 19617 583 54 15,000
45 25 19617, 58.3 54 18,420 By Captain Biddulph, 18,530 fect.
41 42 19-617 58 54 17,500
58 b4 19569 56 52 14,790
473 455 19-569 563 54 15,570
48-2 19:424 576 17,020 /
32 19-478 56'5 19,280
353 19-396 578 18,630
.t 333 19-622 56-3 17,680
. 29-0 19-522 563 17,610
22:0 19443 542 17,150
47 44 19569 56 52 16,730
.- 24 22 19569 56 52 17,250
33 26 19-569 . 56 52 18,910
32 28 19-569 56 T 52 17,330
21 15 19-569 563 493 17,890
s~ 23 19 537 49 406 18,160
33 30 19572 49 406 17,440
25 25 19-572 49 406 17,030 } M ioht —
“ 18 15-537 49 106 17:030 Mean height = 17,030 feet.
265 19-508 43-1 16,590
378 19-659 435 15,590

attached, In which case an aneroid barometer has been used; when given in degrees the figures are the corrected mecans of hypsometrical readings,
in dcterminu.\g the height.

* The height of the observatory at Leb is taken as 11,538 feet above sea level,
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Qbservations on road from LEH to YAR

Number in Alphabeti-
cal List

Place of Observation.

Date.

(Shorjilga Camp .
Ditto
Top of hill above Ca.mp
Karatagh Pass
o | Karatagh .Lake ...
Aktagh 1st
Chibra Hill
Suget Pass
Suget Hill
| Suget Camp

gh.

‘West Route vid
Akta

Shahiddla .
Sirki Angar
Sanju Pass (or Grim Pass)

| Tam village

Sanju village

Oi Tughrak village

Boira village

Posgiam village
Karghalik Town .
YARKAND, Yangxshahr

E Ditto ditto
=] Ditto ditto
&0 5 Ditto ditto
5.2 Ditto ditto
=/ d Ditto ditto
£4 Ditto ditto
o= Ditto ditto
- Fotash Camp
] Gulbashem

d L Ditto

(Karakash River, Captam Biddulph’s Camp

(Sora)

Observer.

9th Oct. 1873

10th »
11th ’
12th »
13th »
14th '
15th »
16th »
18th »
17th

17th & 18th Oct. 1873
10th Oct. 1873

” »

11th »
1 ”
13th M
15th ’
16th »
» ”
17th »
21st »
22nd ’
23rd ’
25th
28th ’
2nd Nov. 1873
4th ”
7th "
6th

Dec. 1873 to March
1874.*

... [Capt. Biddulph

Capt., Trotter
Capt. Biddulph
Capt. Trotter

Capt. Trobter

AT STATION

Reading of

barometer or
boiling point
thermometer
corrected for
index error.

+ Inches
or Degrees.

16:898
17-233
17-450
17-656
17-796
18036
18-376
18491
18'890(2)
18804
19:057@)

16-3220
182-75¢)

C A 15350

180-801)
18215
16-571®

A 15-36W

15-3990)

A 15-360

18:575M

19-477(0)
18-290()
16-1060Q)
21-700(
24:0100)

244250
24+856(1)
259310
25-7113)
25992 *

* The mean height of the barometer, derived from four months® observations at Yarkand, hag here
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KAND vid Changchenmo and Shahidiéla.—(Concluded.)

OF OBSERVATION. Ar Base Srarrion LEH.
5 . o - 5 Rlesulll;ing »
o = a o = - ieight
R & 2 _. | Corrected 3 5;’,&:: 3 ‘q,:’s abovegmean Eruangs.
238 | E%3 reading £559 GRS sea level.
:‘;’: 2 _E &EE of barometer.| &, g b= &E";‘g
EEE | F ERE | 5%
H | = = 3]
Degrees. | Degrees. Inches. Degrees. | Degrees. Feet.
300 19-637 51.5 15,540
429 19572 53:5 14,980
45 19-563 49-2 14,620
365 19471 50-7 14,160
340 19-529 417 14,000
474 19513 50'5 13,670
436 19-490 477 13,120
43 19-453 507 12,910
38 36 %Q'gls 47 438 12,520
41 9512 510 12,530 R
5 s 19018 i 258 15539 } Mean height = 12,385 feet.
29 29 19:655 49 44 16,410 c .
31 19-619 49 44 16,570 } Mean height = 16,490 feet.
31 19-619 49 44 18,050
30 19620 4856 44 17,710
26 19 620 48 5 44 16,890
22 19655 485 44 15,960
20 19583 47 438 17,910
32 13 19'615 465 43-8 17,610
20 19:5€3 47 438 17,990
38 38 19.615 47 438 12,970
53 40 19-615 465 438 11,780
28 30 19-615 47 438 13,340
48 19:558 43.6 395 16,760
54 52 19-584 44 395 8,790
39 19558 436 395 6,070
53 49 19-666 40 36 5,760
34 33 19666 40 36 5,340
36 36 19666 40 36 4,210
469 48 19-666 401 364 4,370
32 326 19439 246 32 3,923

been employed ; and the corresponding mean of the barometer during thése same months at Leh,

13
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Olservations on road from LEII to YAR

2 At StaTION
=
24 $¥oT
:;3 Place of Observation. Date. Observer. -E'__”g" é ] 5
e 585
= L 5e8.E
5 §8Ee s
Z & B aE <
Inches
or Degrees.
58 | Sasser La (Pass) 8th October 1873 ... | Nain Sing 15-419)
59 | Sasser Pulu Camp 8Sth » - » 17-009
60 | Khumdan ... 9th ” » 169830
61 | Daolatbeguldi Camp 126h ., » 16 0570
62 | Karakoram Brangsa 13th " » 158550
63 | Ak Masjid ... 9th April 1874 ” 21-636(9
64 | Tupa or Akoram Pass ... - ... | 10th ” » 20-392(1)
65 | Mazar Khoja Camp .. [ 11th ” ” 21-325®@
66 | Yangi Diwan Pass ... | 16th » » 16:672(0
55 | Karghalik Town Gth Novr. 1873 Captain Trotter| 25:711@
55 | Karghalik do. 27th May 1874 ” oo | 20365
25-286
68 | Yolaregh 26th ” ” 20090
23901
69 | Kugiar Village 29th ” » 20026
23:559
64 | Tupa or Akoram Pass ... 1st June 1874 » 193-19G)
70 | Tizoaf River, Camp on 2nd ” » 196-47
21-799
71 | Skatlich Camp 2nd ” ” 196:82
21959
65 | Mazar Khoja Camp 8rd ” 19532
21277
73 | Dubi Camp 8rd ” 193-67
20547
74 | Uch Ughaz or Chiragsaldi 8th » 18572
17321
66 | Yangi Diwan Pass 8th " ” 183-10®
75 | Kulunaldi on Yarkand River 9th ” ” 188:62
18-445
76 | Kirghiz jangal Camp .., 10th " " 187-92
18-168
77 | Kashmir Jilga Camp ... 11th " ” 186-92
17779
78 | Khufelong Camp 12th ” ” 18597
17'415
79 | Aktagh, 2nd Camp 13th ” ’ 184-67(
80 | Wahabjilga Camp 4th " 18312
1G-362
62 | Karakoram Brangsa 15th » » 181-72
15867
81 | Karakoram Pass 16th » " 179-324
61 [ Daolatbeguldi Camp 17th » 181-92@




KAND vih Karakoram and Kugiar.

OF OBSERVATION.

At Bask Stariox LEH.

= . |3 o o Resulting
o 2 | 25 ) ® g height REMARKS.
El e BE Corrected ERT 2 & - | above mean
388 | E8% | reading 28 SEZ | sealevel.
2.2 £ 8~= |of barometer.| & Y5 2=<
gRE | 55 g4 E .z
D = o'a o Mm o'a
[ & = &
Degrees. | Degrees Inches. Degrees, Degrees Feet.
28 18 19655 485 44 17,8402 | e Mean height = 17,820 feet.
21 15 19:655 485 44, 15,240
28 13 19:G55 485 44 15,290
15 12 19653 485 44 16,700 6 | 5 Mean height = 16,790 do.
5 15 19:655 485 44 17,030¢ e Do. = 17,180 do.
47 453 19-589 43+8% 43-9 8,870
37 35 19 589 43-8: 439 10,4504 | d Mean height = 10,465 do.
30 305 19-589 43 8 439 9,250¢e |e Do. = 9,355 do.
23 18 19575 46 461 15,6901 |f Do. = 16,000 do.
469 48 19-666 40'1 364 4,370 _
69 19-689 60 592 4510 |§ Do = 4140 do.
60 19689 (6{0] 592 6,150
78 19-689 6O 592 6,450
66 19-587 631 60.0 10,4804
66 19750 631 600 8,800
70 19-750 631 GO0 8,550
62 19 750 631 60-0 94G0e
60 19-750 631 600 10,440
. 43 19-614 62-9 60-1 14,940
49 19-451 629 601 16310f
35 19-614 629 601 - 13,210
35 19-614 629 GO-1 13,620
50 19614 629 60-1 14,250
49 19614 629 60-1 14,810
40 19-451 629 601 15,330
42 19614 629 60-1 16,490
40 19-628 614 579 17,330 ¢
40 19-469 614 579 18,550
22 19-628 614 579 16,880 %
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Observation on road from LEH to YAR

}:, AT STATION
<
o Place of Observation. Date. Observer. 53 Eg e
T w2 2£¢°
58S °5v 38k
= gD = = 2
| S2g8E
= ’E-’, ER-REY
Z SERES
Inches
or Degrees.
82 | Dipsang Col 17th June 1874 Capt. Trotter... | A15-11()
83 | Bruchse 17th ” ” | 18372@
84 | Murghi 18th . 185:02(2)
58 | Sasser Pass 21st ” . 180'52(2)
85 | Changlung spur, top of 22nd » ’ 18497
17-039
§6 | Changlung village oo | 22nd » " 192-320)
87 | Panamik village .| 23rd ” » 192-57
20071
88 | Shyok and Nubra Rivers (junction of) 23rd ” » 122'7 2
0-136
89 | Digar La Pass 27th ” ” 180-42(%)




KAND vih Karakoram and Kugior.—Concluded.

( 83 )

OF OBSERVATION.

Ar Base Starioxn LEH.

o | o o e Resulting
o, 2 o8 o B | o4& |beightabove
5 B8 3 2 . | Corrected 505 58 ¢ mean sea
=38 Gk i *38 ®ESE
£o§ 883 reading of £o4 R level.
ez &= | barometer. a8 = SRS .
E°S | §F g | By

Degrees. | Degrees Inches. | Degrees. | Degrees. Feet.

42 19-628 614 579 18,450
42 19469 61 579 15,920
55 19-469 614 579 15,190
36 19:469 614 579 17,800
27 19-586 690 666 15,310
52 19-413 690 666 10,760
78 19-586 690 666 10,840
60 19-586 690 666 10,760
50 19-413 690 666 17,930

REMARKS.

14
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Observations on road from YARKAND io

;E AT StaTION
= Y
<3 ; , . | EEE8E
e Place of Observation. Date. Observer. 23858 E
e | B5= 5y
2 L nanl
g =S 3s538-=
= $e3exn
2 SERES
Degrees.
90 | Guma village 12th and 13th May Kishen Sing ... | 203:51(%
1874
91 | Muji village 14th May 1874 . » 204-01)
92 | Zawa Kurghan 16th , ver » 203-28(M
93 | KHOTAN City 18th , ” 208+24(5)
93 Ditto ... 19th , . " 203.03(%)
93 Ditto ... 3lst ,, ” 203-16®
94 | Karakash town 23rd ,, » 203-78(1)
95 | Borezen Yotkan v1llage 29th ’ v 203:40(2)
93 | KHOTAN City 7th June » » 203-500)
96 | Yurungkash town 8th , » 203-300)
97 | Dol Langar village 9th , » 203-000
98 [ Chira village 11th , ,, ” 203-38(3)
98 Ditto 18th , ., . 203453
99 | Keria Town 18th ,, ,, ” 202-576)
100 | Sorghak Khiang Shahi Bazaar 220d ,, ,, » 198-42@)
99 | Keria Town 29th » " 202:920)
101 | Polu village 8th J u] ” 196-333)
102 | Ghubolik Camp, bank of Ulok Shahi Kul 12th and 13th J uly " 162:1@
1874
108 | Arash Camp, bank of Keria River ... 15th July 1874 ” 183-92®
104 | Keria River at Bas Kul 16th ,, ,, ” 182-25(1
105 | Yeshil Kul (Lake) 18th and 19th July ” 183582
1874
106 | Tashliak Kul (bank of) 22nd July 1874 ... » 182-674
107 | Chuwik Lhakmo Camp... 23rd and 24th July ” 182:63@
1874
108 | Sumzi Ling Camp 26Gth July 1874 184:50()




( 55 )
LEH vid Khotan, Polu and Nok.
OF OBSERVATION. At Basm Starron LEH.
5 A <4 o oL Resulting
[=1 I Q 1
BE | BE | Cometed | B . | BE | PN ier RpMinEs
e E"fg‘ g‘:‘, . | reading of b E@ EE", . level.
E. 2 ,E & :’; barometer. éﬁ ] .“a:‘ "E& )
@ [0 =
SEE | &° gfF | &°F
Degrees. Degrees. Inches. Degrees. Feet
753 19-509 3 514 4,340
=]
725 19-465 3 536 4,290
70-0 19465 = 536 4,430
72:6 19-496 3 51-9 4,500 2 | g Mean height = 4,490 feet.
766 19-496 519 4,590 a
80-2 19-530 2 600 4,480 ¢
=
82-0 19-481 o 624 4,010 .
84-9 19502 g . 625 4,240
778 19 586 =& 60-0 4,380a
673 19451 oz 601 4,370
680 19388 to o 648 4,420
o3
758 19-451 8% 601 4,260 )
8-1'2 19451 gg GO'1 4,180 % Mean height = 4,220 feet.
67-0 19-469 o B 579 4,8305 | 5 Mean height = 4,575 feet.
772 19-413 23 666 7,060
90-8 19-413 = o 666 4,320
70-0 19477 e 654 8,430
450 19477 § 654 16,960
597 19533 o 68'5 16,020
470 19-454 2 707 16,880
54:3 19-494 3 711 16,160
490 19463 % 658 16,620
413 19463 3 658 16,600
=
730 19:428 681 15,570




( 56

)

Observations on road from

'é A StarioN
<
= ST
By . | 2E8%E
s Place of Observation. Date. Observer, SEE8E
Eg TS,
8 tho  o©,3
= Ehabg
5 TEES L
z S HAES
Inches or
Degrees.
109 | Kok Robit ... .’| 28th Nov, 1873 Capt. Trotter 205641
110 | Kizil village 20th , W | 205G4@
111 | Yangi Hissar town 30th Nov., 1st & 2nd » 204716
Dec. 1873. .
112 | Yapchan village voe 4th Dec. 1873 » 204042
112 | Ditto . 17th March 1874 ” 204-33@)
1873.
(1 11th Dec., 3-30 r.af, ’ 25968
[|14th 9 AnM. " 25-026
117k 9 , » 25764
113 | KASHGHAR (Yangi Shahr) [118th , 8 »ac » 25680
1|1t . 3 » 25971
, [|25th 3 » 25754
| | 21st Jan., noon ’ 25816
(| 8th Feb. 3 r.. ” 25576
Nore.—The values given above as barometrical readings at Kishghar are actually the readings
KASHGHAR (Yangi Shahr) Dec. 1873 to March | Capt. Trotter Corrected
1874. mean reading.
. A, 25-880
Nore.—This mean reading of 25:880 inches is obtained from the reduction of
Observations on road from KASH
114 | Artysh River, bed of 31st Dec. 1873 ... | Capt. Trotter | A. 25:07()
115 | Besak village (Osten Artysh) 31st ,, and 1lst Jan, | » | 203-330
1874 .
116 | Chungterek, Kirghiz village 1st and 2nd Jan, ” . 199-13®
117 | Balghun Bashi Camp ; 3rd Jan. ... » e | 194-980)
117 Ditto ... Tth ... ” A. 21:130
118 | Chakmak Fort 3rd , .. » 196:18@
119 | Turgat Bela Camp 5th  ,, ... ” 191-830)
119 | Ditto Ditto o |6th L. ” 119203
120 | Turgat Pass . |6th . . » 188-83(




YARKAND to KASHGHAR.

0 10N At Base Station LEH or 4
OoF OBSERVA' . YARKUND. '§ iy
T D - b
% (3 | &
@ D = fg] 2 ors
57 . 38 Corrected 27 - 54 2 8 Reyxarxs.
b | & readin g o e i
5 50 P g 533 5> . g g
2= 2. 2 | of barometer. 8-S g = =g
£25 | &8 §g5 Ex'g 2
Eo c = .3 < = o =~ éo o = é-’
Degrees. | Degrees.| Inches, Degrees. | Degrees. Feet.
47 19-720 40 326 3,830
38 19-720 40 - 32-5 3,910 Mean height = 4,030 feet.
34 19-660 39 36 4,320 See Station No. 110, page 21.
42 19-547 360 4,140 Mean height = 4,210 feet.
22 19 353 273 4,280
Base Station Yarkand 3,923 feet above sea level.
33 26:100 43 39 4,056 1
26 26173 24 20 4,068 I
23 25196 23 20 ‘4,074
47'5| 25837 52 50 4,088 | Mean value deduced from Yarkand
32 | 26089 34 39 4041 | T 4,060 feet.
33 | 25950 36 33 4,123 |
33 25923 30 31 4,032 )
39 25648 41 40 3,997 J
corresponding to the corrected mean of several boiling point observations.
Base Station Leh 11,538 feet above sea level. -
338| 19446 246 822 4027 | From Leh ... .. 4,027
From Yirkand . 4,060
Final value ... m feet.

several hundreds of observations.

GHAR to CHADYRKUL.

23 2G-000 22 19 4,860

28 25-976 22 20 6,290 Mean height = 5160 feet.
30 25951 21 195 7,000 .

26:071 21 19 9,180 . e

rs 26199 20 19 9’230} Mean height = 9205 f{eet.
10 19+449 16'6 8,830

-5 19-449 166 11,150 . g1,

20 19-449 166 11,030 } Mean height = 11:090 feet.
12 19-449 166 12,760

156
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Observations on road from KASHGHAR

I
& AT STATION
2
= . | 2T 3
=R Place of Observation Date. Observer. S= E§ 5
£ SB22E¢
E w82
E SEES.
2 SERES
Inches &
Degrees
121 | Bibi Miriam village 14th Feb. 1874 ... | Capt. Trotter. | A 25:84(2)
121 Ditto ... 1 22nd & 24th Feb. 1874 » .. | A25.52%
122 | Artysh Altyn village ... . |15th &16th ” ... | A 25796
122 Ditto . Ditto » ... | A25-88
123 | Besh Kerim village .. | 26th Feb. 1874 » . | A 2557
124 | Kalti Ailak village | 24th & 25th Feb. 1874 , .. |A257TO
124 Ditto 1st March 1874 » ... | 20472
125 | Bash Sogon Camp 19th & 20th Jan. 1874 " .. | 20063@
125 Ditto 19th & 20th Feb. 1874 » ... | A 23842
126 | Ayak Sogon Camp 21st Feb. 1874 ” .. | A 249700
126 Ditto Ditto ” .. | 20294
127 | Kyr Bulak Camp 28th Feb. 1874 » ... | 20248
127 Ditto Ditto ” ... | 202-48
128 | Jai Tupa Camp 22nd Feb. 1874 » ... | A25'140
129 | Ui Bulik ... 23rd . | 20012
129 Ditto 26th  ,, » .. | 19954
130 | Jigda Camp- 23rd , .. | 202:88
130 Ditto ... 27th " ” o | 202:94(2)
181 | Belowti Pass 24th N ” ... | 19128
151 Ditto ... 24th » ” ... | 191-28

* The height of Kashghar is taken




( 59

to AKSU vid Ush Turfon.

OF OBSERVATION.

At Base Station LEH or

KASHGHAR.*
o - T -~
o ~ o, [=] Py [=] '
2.% | g5 .| 225 | g8
£52 |54 | Comected | 3525 | 2o
S5 5 G reading g8o8 £5%
2.3 = << |of barometer.| &&= a. ==
g5 g E.5 g= e 8.5
5 = s K 'S
1 B I =5 =
Degrees. | Degrees. Inches. Degrees. | Degrees.
37 |25-88 34
31 [25°96 32
38 2591 29
33 {19-386(LEH) 20:2
54, 2567 385
45 [25°79 32
20 [25'913 41 39-4
8 [19460(LEH) 215
29 [26°00 31
22 12593 31
19 (26 037 40 40-2
20 |[19-43G(LEH) 27-2
20 [25-92 34
24 |26-128 38 382
16 [26'05 40
16 125811 44 42-8
26 19454 LEH) 22:2
25 25986 42 407
10 |19-446(LEH) 229
10 [25'88 38

Resulting height above
mean sea level

REMARES.

il
}

R A S N . TR e Sad

v ey

Mean height =

”

= 5,095

4,270 feet.
4,100 ,,

4,000 ,,
6,390
5,025

5,335

6,650 ,,

11,355

a3 4,043 feet above gea level,
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Observations on road from KASHGHAR

'*é Ar STaTION
—
2 .
- Place of Observation. Date. Observer. SZ5E58E
sl BoE Ex
30 to S !
=2 S B kg
g REES L
z SEaES
Inches &
Degrees.
132 | Faizabad town 1st Jan. 1874 . |Capt. Biddulph | A 26:04
133 | Yangi Awat village 2nd ,, . » e | 0 26°10
134 | Kashmir village 3rd ,, »” » 2637
135 | Tojha Sulukh village 4th ,, ” » 2645
136 | Shujeh village 6th ,, ” » 2660
137 | Maralbashi town 8th ,, » , 26:360)
138 | Charwagh village 15th ,, ” s 2657
Points in neighbourhood
139 | Tapgitar Kurghan 17th & 18th Feb. Capt. Trofter | A 24313
139 Ditto 18th Feb. » o | 202:04(2)
140 | Tughamati 18th & 19th Feb. » A 24-05(3)
140 Ditto 19th Feb.

»”

201°54(2)




to AKSU viA Maralbashi.

(61 )

OF OBSERVATION.

At Base Starron’ KASHGHAR.

3 . |® S 5 Resulting
Z |eoa o = o 8 height above
..mu b8 | 55 | Corrected b3 EE mean sea REMaRKs.
£88 | E5% |readivgs of | ESE | EEF level.
2,385 2~-= | barometer. 2 @2 2=
52 |53 ERE | 53
B — |& & < | &
Degrees. | Degrees. Inckes. | Degrees. | Degrees. Feet.
285 A 2600 v % 285 3,990 As these results mostly depend upon
285 » 28 3,930 singlo readings of an Aneroid Baro-
22 » 22 3,670 meter, they can only be looked upon
24 vy 24 3,590 as approximate.
26'3 ” 26 3,440
27 p e 27 3,480 .
24 » 24 3,470
of KASHGHAR.
B. 5
o A mm. s o790 | Mean height =5,730 fet.
26 ’
i 2011 536 3 5’980 || Moan height =5,975 feet.

16
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Observations on road from YANGI-HISSAR

Number in Alphabe-
tieal List

148
149
150
152
153
154
155

156
157
158
159
160

301
162
163
164
165

166
167
168
168
169

170
171
172
173
174

174A
175

176

Ar StaTIioN

177

oWy
: . | EEES .
Place of Observation. Date. Observer. 2538738
S.5% 6
oz g
25255
BBECE
S ERZET
Inches &
Degrees.
Ighizyar village 22nd March 1874 Capt. Trotter..| 201-:38(
Aktala Camp » ” » 198°19(2
Sasak Taka Camp 23rd » ” A 20920
Kaskasu Pass 25th ” ” 188-G60o(V
Chehil Gumbaz Camp ... » » » 193 17
Turat Pass... 26th » ” 18807
Past Robat Camp ” » ” 195:02(
Tarbashi Camp . 27th » » 191-24(2
Chichiklik Plain (pass leadmg into) 28th " » 18567
Balghun Camp e ” ” " 192-72(2
Chushman village 20th ” ” 19357
TASHKURGHAN font and town ... 31st ” " 193:27(2)
1st & 2nd April 1874 » 193-624
Kanshubar Camp 2nd » " 188644
Neza Tash Diwan (Pass) 3rd ” " 185-18(2)
Kogachak Camp . » " » 189-000)
Unkul Camp 4th & 5th N . 188-62()
Oikul, Kaa-kul or lake of Little Pamxr, north side Gth ” " 188:17)
Langar Camp 6th & 7th ”» » 189-39(4
Dariz Diwan Camp 7th & 8th ” ” 192:626)
Sarhadd village Sth » " 19267@
Sarhadd village 9th ” ” 192-07@
Baroghil Pass Capt. Biddulph [ ......
Patuch village 9th & 10th » Capt. Trotter 192:59(9
Yur village 10th & 11th  ,, » .| 193194
Babatangi (Patur) v1llave 11th & 12th  ,, » 194000
Zung village 12th & 18th  , » 195-65¢)
Kila Panjah (Wakhan) 13th, 14th,&25th,, ” 195-67(
Langarkish village . 27th ” " 195:17@
Yumkhana or Jangalik Camp » » ” 191:47@
Ditto ditto 28th " A 19-65@
Yol Mazar Camp 28th & 29th  ,, » 189-98¢4)
Bilaor Bas Camp 29th 188:65(2)

’”




( 6 )
to PANJAH (WAKHAN).

OF OBSERVATION. At Base StarroN YARKAND.
- % - 5 Resulting
e = | 25§ 0 .,Z e g heights above R
3 E‘E B2EZ Corrected 25 = B 1'-':,; Tnean sea EMARKS.
g § g 2‘;;:3 g | readings of E 2 g 55?, level.
8,24 8=~ | barometer. S g2 e
§°& | B4 E g | EF
= & B = | S
Degrees. | Degrees.)  Inches. Degrees. | Degrees. Feet.,
24 25736 48 485 5580a |aMean height = 5,600 feet.
30 25736 48 485 7,350 b bDitto — 7345
36 25753 46 438 9,430 ¢ ¢Ditto = 9455 ,,
26 19:386 337 12,850 d dDitto = 12,930 ,,
14 19-386 . 837 10,310
16 19-386 337 13,130
25 19+386 337 9,280 % hDitte = 9370 ,,
At Base Station LEH,
17 19-395 375 337 11,370 ¢ eDitto = 11,515 ,,
20 19-395 375 337 14,180
25 19:395 375 337 10,540
10 19-395 375 337 10,100
31 19-380 375 33-7 10,2307 . _
32 19-504 39:3 384 | 10160F SDitto = 10230
!
34 19-504 393 384 12,980
25 19-486 393 384 14,930 ¢4 g Ditto = 149156 ,,
4 19-487 384 12,740 .
19 19-504 393 38-4 12,970
8 19486 393 38.4 13,200
18 19-504 393 384 12,530
29 19-547 41-6 41-2 10,780
31 19-562 438 439 10,800 . _
31 19-589 438 439 | 11,150 } Ditto = 10975 ,
O N Approximate. 12,000
2 19 589 43 8 439 10,850
30 19-589 438 439 10,510
30 19589 438 439 10,060
37 19:589 438 439 9,110
37 19-562 438 439 9,090
43 19:589 47'5 469 9,350
40 19 589 475 469 11,470 . _
24, 19589 47'5 469 | 11410 } Ditto = 11,440
29 19°589 475 469 12,320
54 19-589 47-5 469 13,120




(64 )

Observations on road from YANGI-HISSAR

2 AT STaTION
]
oA Place of Observation. Date, Observer. |23 2% 8
P wEE SO
K=
e Su5c8
g TI3E°T
El 3 2554
Z & 8338
Inches &
Degrees.
178 | Mazar Tupa Camp ... 30th April 1874 ... | Capt. Trotter 187-48®)
179 | Victoria Lake (or Lake of Great Parmr) 1st & 2nd May 1874 " .. | 187-03()
180 | Watershed on Great Pamir 2nd »” » 186-52(1)
181 | Shasb Tupa Camp 2nd & 3rd » 9 187:42(2
182 | Dahn-i-Isligh Camp 3rd » ” 188:320)
183 | Aktash Camp (on Aksu River) 5th & 6th ” » 189-42(
184 | Tagharma Plain vee 10th » ” A 2042
185 | Neza Tash Diwan .. Gth » ' 185521
160 | TASHKURGHAN, fort and town . 10th » ” 193-42)
186 | Balghun (Darschatt River) » ” » 190-02®
187 | Kok Mainak Pass 12th " » 184-17®
156 | Tarbashi 13th ” » 191-02@
155 | Past Robat Camp 14th » ” 194-87(2)
152 | Kaskasu Pass 15th ” » 188-70®
151 | Kaskasu Camp » » ’ 192-22()
150 | Sasak Taka Camp . 16th ’ . 194:82(2
149 | Aktala Camp . .| 17th Y » 198470
148 | Ighizyar village . .o | 18th ” ” 201-42(2)
110 | Xizil village 19th 208-94)




(65 )

to PANJAH (WAKHAN)—(Concluded.)

oF OBSERVATION. At Base Statioy LEH.
5 . “ 5 -~ Resulting
o = g? o s o o & height
8= | 58 .| Corrected =R 3£ | abovemean REjARKS.
288 | 225 | readings 235 Gk sea level.
285 2.~2= |of barometer. | 3.8 5 =2
ERE | B4 EfE | E3
5 T = 5 - | =
Degrees. |Degrees Inches. Degrees. | Degrees. Feet.
32 19.556 475 46.9 13,760
23 19:5624 49-7 495 13,950
46 19-524 49-7 495 14,320
33 19524 49-7 495 13,760
24 19 561 497 495 13,220
29 19-524 497 49'5 12,600
35 19-548 513 514 10,310
42 19-524 497 495 14,9009
51 19:508 528 51-9 10,2701
30 19548 513 514 12,240
40 19548 513 514 15,670
35 19-548 513 514 11,660e
36 19548 51-3 514 9,460k
55 19495 228 519 13,0104
30 19537 528 519 106,60
30 19-537 52:8 519 9,480¢
50 19-495 530 519 7,340b
60 19495 530 519 5,610a
65 19495 530 519 4,150

17
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( 68 )
Alphabetical List of Latitudes,

lffxfz:.ﬁrell?.e NaME oF Prace. Latitude. Longitude. Height.
o ! " o ! " Feet.
64 | Akkoram (or Tupa) Pass D O 10,465
63 | Ak Masjid Camp 37 813 | ... 8,870
43 | Aktagh, 1st Camp ... .| 3585 3 | . 15,960
79 | Aktagh, 2nd Camp 36 0 11 78 3 20 15,330
149 | Aktala Camp 38 29 18 | ... 7,345
183 | Aktash Camp on Aksu River 37 35 13 74 53 4d4(c) 12,600
108a | Angche Chortan . 33 41 654 | 0 ...
103 Arash Camp, bank of ]\erla river ... 35 20 54 | ... 16,020
115 | Artysh Osten (Besak village) 39 36 50 | 000 ... 5,160
114 | Artysh River (bed of) ... S S 4,860
122 | Artysh (Altyn) O T e 4,100
126 | Ayak Sogon Camp 40 0 6 76 40 32(c) 5,025
172 | Babatangi (Pater) village T ' 10,060
186 | Balghun (Darschatt River) T e 12,240
1568 | Balghun Camp T e PR 10,640
117 |Balghun Bashi B O PO 9,205
625 | Balti Polu or Karakoram Polu 35 24 26 .
169 | Baroghil Pass . O 12,000
126 | Bash Sogon Camp e 6,390
131 | Belowti Pass . . 40 40 20 77 50 O 11,355
115 | Besak village (Osten Artysh) B e 5,160
123 | Besh Kerim village T 4,130
13 | Bhao or Shummal Lung Ta 34 29 ¢ | ... 17,020
121 | Bibi Miriam Khan’s village O 4270
177 | Bilaor Bas Camp B I oS 13,120
54 | Bohira village 37 37 19 5,340
956 | Borezen Yotkan vﬂlafre e 4,240
83 | Bruchse Camp 3 4 61 | 0 .. 15,920
8 | Chagra Camp . 34 4 59 | 0 ... 15,090
118 Chaﬁak Fort . 0 65 9 | ... 8,830
118a | Chakmak, three miles north of Fort 0 8 28 | ...
6 | Chakr Talao Cam 0 13,890
3 | Changla or Sakti lEJ’ass 3 4 49 | ... 17,590
14 Changlung Burma Pass S T 19,280
15 Do.  Nischu Camp 4 3 3 | 0 ... 18,630
15a Do. or Pangtung Pass B g . 18,910
85 Do.  spur (top of) T T 15,310
86 & 595 Do. village 35 66 43 | ... 10,760
138 | Charwagh village S O I 3,470
43¢ | Chibra Camp . 36 7 12
44 Do. Hill T 17,910
163 | Chehil Gumbaz Camp ... . B O E PO 10,310
157 | Chichiklik plain (pass leading mto) o 14,480
65¢ | Chiklik Camp . 37 2 584 ] .
1 |Chimray village B T 11,890
98 | Chira village . 37 0 26 | 0 ... 4,220
107 | Chumik Lhakmo Camp 34 22 28 | ... 16,600
28 | Chung Tash 35 36 56 | 0 ... ' 15,590
116 Chungtmk (Kirghiz v11]age) 39 47 0 | ... 7,000
159 | Chushman wllage T e o 10,100
24 (Compass Wala’s Pass ... S P 18,160

(c¢) denotes that the longitude has been



Longitudes, and Heights.

69

lffé‘gﬁgf NaME oF Prace. Latitude. Longitude " Height.
o] { " o t " Feet.
182 | Dahn-i-Isligh Camp ... ... | ... | ol 13,220
30z | Daktod Karpo Sumdo ... 35 45 48
167 | Daraz Diwan Camp ... 37 0 9 73 46 7(c) 10,780
61 | Daulat Beguldi Camp ... 35 22 16 | .. 10,790
23 | Dehra Compass Camp ... ... .| ..o | 17,890
89 |DigarLaPass ... ... | e aa 17,930
82 Dxpsano Cl . L e 18,450
97 | Dol Langar village ... ... .| ... L 4,420
73 | Duba Camp 36 46 34 | ... 10,440
26 | Dunglung (or Shmg]ung) 35 9 61 | ... 17 030
32 | Dungnagu Camp - 36 61 34
132 | Faizabad town 39 29 35 76 46 10(¢) 3,990
37 |Fotash Camp ... ... | e 12,520
4la | Do. Pass 35 56 31 )
63e | Fusar village 37 20 37
165 | Gazkul (see Oikwl) ... ... .| ... | 13,200
102 | Ghubolik Cam 35 40 65 | ... 16,960
60z | Giapchan Kizi 35 17 54
485 | Giazgia Camp 36 44 59
12 | Gogra Camp 34 21 4 | 0 L. 15,570
38 | Gulbashem Camp 36 17 28 | ... 12,385
90 | Guma village 37 37 31 | ... 4,340
148 | Ighiz Yarvillage ... ... | .o 5,600
Ishkashm . ... 0 a1 9,600
(Approximate.)
128 |Jai TwpaCamp ... ... .| a1 - 4,910
130 [Jigda Camp e [ s 5,095
36 |Jung Chidmo Camp ... 36 10 32
124 | Xalti Ailak village ... ... .| ... 1 L 4,000
161 | Kanshubar Cam . 0 O 12,980
25 | Karakash River near Compass La ... | e a 17,440
94 Do. town 37 16 47 | ... 4,010
29 Do. -river, Ca.ptam Blddulph's Camp ............ 15,540
30 Do. do. ... L e 14,980
31 Do. do. ... | e i 14,620
32 Do. do. .. L e 14,160
33 Do. Sora do. . s e 14 000
34 Do. do. ... 13,670
35 Do. do. ... L PR 13,120
36 Do. do. O 12,910
62 | Karakoram Brangsa 3 37 £ | ... 17,180
48a Do.  Camp 36 37 30
81 Do. Pass ... .. L1 e 18,650
62a Do.  Nain Sing’s Camp near Pass 35 33 4
42 | Karatagh Lake . S T 16,890
41 Do. Pass 35 42 8¢ | ... 17,710
56 | Karghalik town 37 63 15 7721 0 4,440
113 KASHGHAR—(Yangl-shahr) 39 24 26 7% 6 47 4,043

deduced chronometrically from Kashghar.



( 70 )
Alphabetical List of

Reference NaME oF PLACE. Latitude. Longitude. Height.
number.
e e Feet.
184 | Kashmir village S O 3,670
77 | Kashmir Jilga Camp ... 36 14 54 | ... 14,250
151 | Kaskasu Camp 3812 o | @ ... 10,960
152 | Kaskasu Pass e 12,930
104 | Keria River at Bas Khml T O O : 16,880
99 | Keria Town 36 51 26 | ... ’ 4,675
1405 | Khanarik or Do Shamba Bazar 39 15 42
51a | Khewaz Langar 37 2 47
93 | KHOTAN (Clty centre of ) 37 7 36 ‘79 59 O 4,490
78 | Khufelong Camp 36 8 34 | ... 14,810
60 | Khumdan Camp 3% 8 1 | ... 15,290
52a | Khushtagh village - 37 21 5
174 | Kila Panl]ah (Wakhan) .. 37 0 18 72 45 29(¢) 9,090
76 | Kirghiz jangal Camp ... 36 25 4 | ... 13,620
76a | Kirghiz Camp near Kirghiz jangal ... 36 22 9
110a | Kizil Boia or Shamba Bazar 39 22 49
27 | Kizil Jilga Camp o 35 20 42 | ... 16,590
110 | Kizil village 38 39 23 | ... 4,030
163 | Kogachak Camp 37 87 11 74 55 19(c) 12,740
187 | Kok Mainak Pass B T 15,670
109 | Kok Robat 38 26 5 | 0 ... 3,830
19 | Kotajilga Camp 34 29 25 | ... 16,730
69 | Kugiar village 37 24 14 | ... 6,450
75 | Kulu Naldi (on Yarkand Rlver) T T L, 13,210
127 | Kyr Bulak Camp 40 6 7 76 52 26(¢) 5,335
166 | Langar Camp T 12,5630
174a | Langarkish village .. F S [ 9,350
9 | Lankar La (or Marsimik La) B 18,420
Leh Observatory O T DT 11,538
17 | Lingzi Thuog Plain (Camp on) 34 47 54 | ... 17,610
16 | Lingzi Thung Plain (south side of)... T 17,680
7 | Lukong village (on Pangong Lake)... 3 0 6 - | ... 14,130
137 | Maralbashi Town 39 46 24 (78 11 20 3,480
Approximate.)
9 | Marsimik La (or Lankar La) S O s 18,420
656 | Mazar Khoja Camp ... 36 60 32 | ... 9,355
178 | Mazar Tupa Camp 37 28 63 73 34 4l(c) 13,760
91 [ Muji village P O 4,290
84 | Murghi Camp O T 15,190
185 | Neza Tash Diwan L 14,915
15 | Nischu (Camp near) ... _ B I A 18,630
165 | Oi Kul or Lake of Little Pamir (Camp on north sxde) 37 14 27 74 19 40¢c) 13,200
53 1 0i Tugrak village .. 37 30 20 | ... 5,760
115 | Osten Artysh (Besak vﬂla.ge) 39 386 50 | ... 5,290
Pamir Great, Lake of, see Victoria Lake S [ N 18,950
165 | Pamir Little, Lake of, see Oi Kul ... 37 14 27 | ... 13,200
11 | Pamzal Camp S e 14,790
59a & 87 | Panamik village 37 47 10 | ... 10,840
20 | Pangtung Camp . . B e R, 17,250
21 | Pangtung or Chung Lung Pass ... R T T 18,910
174 | Panjah Kila (Wakhan) .. 37 0 18 72 45 29(¢) 9,090
157 | Pass to Chichiklik Plain S S 14,480
165 | Past Robat Camp . el e 9,370




Latitudes, §¢.—(Continued.)

(1)

Reference NamE oF Prick. Latitude. Longitude. Height.
number.
o I3 " o ! n Feet.
170 | Patuchvillage ... ... .| ..o 1 10,850
101 | Patdr village 36 11 56 | ... 8,430
56 | Posgiam village 38 11 64 | ... 4,210
10 |RimdiCamp ... ... . L 17,600
60 | Sanju (or Grim Pass) O T R 16,760
52 | Sanju village . 37 11 1w | .. 6,070
168 | Sarhadd village T O [ 10,975
78a | Sasak Bulak s . 36 27 30
150 | Sasak Taka Camp T 9,455
68 | Sasser La Pass O O 17,820
59 | Sasser Polu Camp . 3B 2 43 | .. 15,240
48 | Shahidulla (old fort and town) . 36 24 67 | ... 11,780
181 | Shash Tupa Camp . 37 31 39 74 15 23(c) 13,760
26 | Shinglung (or Dunglunv Camp) B T 17,030
39 S}]OI'JI]D‘S. Cam . 36 41 2 | ... 16,490
40 | Shorjilga (top of hill) . S OO 18,050
136 | Shujeh village N T s 3,440
13 Shummal Lungpa or Bhao el e . 17,020
88 ok River at junction with Nubra River S e 10,760
49 er{ﬂ Angar . FR O N ST 13,340
71 | Skatlich Camp S e PN 8,550
33 | Sora Camp . ? 36 1 9 | ... 14,000
100 | Sorghak Khiang Shahi 36 39 51 | ... 7,060
47 Suoct Camp .. 36 18 45 | ... 12,970
46 Suget hill ... ... . . ... 17,990
45 | Suget Pass 36 9 83 | 0 ... 17,610
108 Sum_]l Ling Camp 31 118 | ... 15,670
18 | Sumna Camp east of Kizil Jilga 3 16 39 | ... 17.150
22 | Sumzumlung Pa 34 41 10 | ... 17,330
Tagharma or Muztagh Peak 38 35 15 75 22 47 25,350
184 | Tagharma Plain e O TP 10,310
51 Tam village 36 52 4 | ... 8,790
139 | Tangitar Kurghan 39 86 46 | 0 ... 5,730
5 | Tanks S 12,900
156 | Tarbashi Camp . 38 6 8 | ... 11,515
160 TASHKURGHAN Fort and Town 37 406 49 75 19 1(¢) 10,230
106 | Tashliak Kul (bank of Lakc) 34 38 84 | ... 16,620
73a | Teshektash 36 44 18
70 | Tiznaf River (Camp on) ...... 8,800
135 | Tojha Sulukh village ... .| ... 3,590
4 |[Tsultak village ... ... .| . . 15,950
140 | Tughamati 0 1 562 | .. 5,975
173 Tung vﬂlaEe e L N 9,110
64 | Tupa or Akkorum Diwan ... .| ... | ... 10,465
765 | Tupa Diwan Camp ... 36 24 24
154 | Turat Pass P [ 13,130
119 | Turgat Bela Camp ... 40 23 58 | ... 11,090
120 Turgat Pass S OO 12,760
594 | Tutialak Camp 33 0 17
74 | Uch Ughaz or Chiraghsaldi P I T, 14,940
129 | Ui Bulak 40 26 14 77 36 47 (¢) 6,650
164 |Upkul Camp ... ... ..V T 12,970

19



(72)

Alphabetical List of

Reference

number. NavE oF Prack. Latitude. Longitude. Height.

o, I ” o ! " Feet.
179 | Victoria Lake, or Lake of Great Pamir (West end) 37 27 0O 73 40 38 13,950
Wahabjilga Camp T N . 16,490

80 | Wamar Fort (Junction “of Murghabl and PanJa

River) S . . (Appe.) 7,600
180 | Water-shed on Great Pamir rerens 14,320
133 | Yangi Awaf village cvees 3,930
66 | Yangi Diwan Pass . T S PN 16,000
111 | Yangi Hissar Town 38 56 8 76 12 55 4,320
112 | Yapchan village 39 13 31 4,210




( 73 )
Latitudes, &¢.—(Concluded.)

Reference Name or Prace Latitude Longitude Height
number. . : g1 ) ght.
o [ " [+] ! [ Feet'
57 | YARKAND (Yangi-shahr) 38 26 1 77 156 56 3,923
105 | Yeshil Kul (Lake) ... . | e | 16,160
68 | Yolarik... 37 27 6 | ... 6,160
176 | Yol Mazar Camp 37 18 7 73 5 49(c) 12,320
175 | Yumkhana or Jangalik Camp ... .| = ... 11,440
171 |Yurvillage ... .. w0 a1 el 10,610
96 | Yurungkashtown ... .. |  aeee b 4,370
2 | Zingral Camp T OO 15,780
92 | Zawa Kurghan veeres . 4,430
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MAGNETIC OBSERVATIONS.

20



(76 )
MAGNETIC

Abstract of results of observations taken by Captain H. Trotter, R.E.,

APPIOXIMATE.
Station of observation. Date of observation. ] ]
vt Laind. | 4ngide ot | T1dght sor
1873. ° ! ° .’ Feet.
(LEH - ... | 1stand 3rd September 34 10 7787 11,540
, Chagra Camp... ... | 21st September 34 5 78 30 15,000
% Chung Tash Camp ...| 8th October 35 37 78 40 15,590
% Sanju village ... | 1st November 37 11 78 31 6,070
E:Eqﬂ ) Oi Toghrak village we| 3rd 37 30 78 3 5,760
2 E | Karghalik town | et .| 3 53 7 4 4,370
f YARKUND (Yangi-shahr) ... | 27th » 38 25 77 16 3,923
§ Yangi Hissar town ist December 38 &6 76 13 4,320
© Yapchan village o | 8rd » 39 14 76 7 4,210
L KASHGHAR (Yangi-shahr) ... | 4th and 19th Decem- 39 24 76 7 4,043
ber and 13th Febru-
ary 1874,

Ui Bulak. (On road to Ush Turfan and
Aksu) ... | 25th February 40 26 77 36 6,650
g2 (Ighizgar ... ... | 18th May ... .| 38 40 76 12 5,600
éﬁiz. TASHKURGHAN ... ... | 31st March | 87 47 75 29 10,230
EEE d Aktash ... .. | 5th May ... | 3 3 74 54 12,600
:EE Yol Mazar Camp ... | 28th April | 3718 73 6 12,320
© | Panjah (Wakhan) ...|18th ,, ... 37 0 72 45 9,090

The observations for Magnetic Dip were taken with Dip Circle No. 2 by Barrow (belonging to the Great
* Admiralty Manual of Scientific Enquiry. The rules laid down therein were rigorously adhered to.

_The observations for declination were taken with the 6-inch Transit Theodolite (by Troughton and Simms).
parisons at Dechra and at Leh, both before the start and after the réturn of the Mission, proved that no sensible



(7))
OBSERVATIONS.

for Magnetic Inclination (Dip) and Declination (Variation) 1873-74.

Magnetic Dip north. Magnetic Variation east. REMaREKS.
o 1] (=2 )
47 215 343 From observations to Sun. (Two sets.)
(Mean of two sets.) *
227 3 56 From observations to Sun and to Polaris.
o s .
351 From obscrvations to Polaris. = -dE gsi
2T P
4 32 Ditto ditto. "RT ohL
. §O o ;og\]g\]
4 32 Ditte ditto. g N Qoo
. B . . .
453 Ditto ditto. giig i
48 =
53 80 4 58 Ditto ditto. oS g
(Mean of two sets.) ] ] 22§ Py
4 57 Ditto ditto. §°§ g. : §
. . Z wn =
4 b5 Ditto ditto. "'é i ’U E ’q‘é
54 317 51, Ditto ditto and to Sun. (Four sets.) =3 i c:.,ﬁ
LR
Moy g4
. g .8 ©°
5 40 From observations to Sun. g g » g
SnBr 3
4 20 From observations to 3 Urse Minoris. (Two sets.).%"%;g E ﬁ
£ g8 '3
52 33 4 34 From observation to Sun ditto. é.é” b _%":_S*'f:
- =g .4
4 24 Ditto to Polaris ditto. go:n‘é Gk
=8~ 2d5
412 Ditto Ditto ditto. & &
[ ]
416 From observation to do. and to 3 Urse Ainoris.

Trigonometrical Survey Department). The mecthod of observation was that recommended by General Sabine in the

The needle attached to the instrument was re-magnetized prior to the departure of the expedition from India, and com-
displacement had taken place in the position of its magnetic pole.
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( 80 )

Meteorological Observations recorded by the Great Trigonometrical

Mercurial Baro- Reading of TEMPERATURE OF AIR.
meter No. 720 Temperature of |aneroid barometer
Dare. corrected for mercury. Solomon’s un-

index error. corrected. Dry Bulb. Wet Bulb.

Inches. Degrees. Inches. Degrees. Degrees.

Nov. 12th, 1873, 9 a.a1r.  ...- 26112 46 2646 42 385
Noon ... *107 55 46 52 476

3pM. ... ‘077 50 43 485 445

6 , .. -007 4:65 46 45 41

9 5, .. ‘007 44°5 47 42 395

,» 13th ,,  9ant. .. 132 44 51 42 385
: Noon ... 127 55 49 45 39
3pyM. ... ‘077 495 4 48 44

6 , .. ‘087 45 46 45 41

9 5 .. ‘087 42 “46 41 38

, l4th ,,  9anm. ... ‘147 44 62 42 39
Noon ... 127 52 48 48 45

3pM. .. *087 475 45 46 42

6 , .. 092 46 46 44 39'5

9 , ... *125 42 50 408 36'5

, 13th , 9am .. 157 485 54 410 370
Noon ... 167 580 "53 48 41

SreM. ... ‘142 51'5 52 485 40

6 , .. *197 495 56 43 36

9 , .. 237 47°5 61 38 32

, 16th ,, 9anr . 282 475 68 36 33
Noon ... 277 600 66 453 388

3rmM. ... 227 558 62 505 43

6 5 .. 207 48 63 46 418

9 , .. 237 435 66 42 37

s 17th ,, 9aar. ., ‘187 44°5 ‘61 38 34
Noon ... ‘157 465 "66 42 375

3eMm ... ‘107 48 52 455 39

6 , .. *117 45 51 40 35

9 9, .. 037 41'6 ‘54 38 33

, 18th ,,  9am. ., ‘187 43 59 39 36
Noon ... 197 555 *56 47 403

SpM. .. ‘157 51'5 *55 485 41

6 , .. 137 47 *56 425 37

9 T} boe '207 43 -58 39 34

, 19th ,,  9am. .. 207 44 ‘63 355 34
Noon ... 192 57 *59 465 41

3rM. .. 162 5635 *55 495 42

6 , .. *137 470 -59 45 39

9 , .. ‘187 450 ‘60 405 36

,» 20th ,, Noon ... 217 555 ‘61 475 42
3pa .. <187 510 57 46 39

6 , .. 197 450 59 45 39

9, .. 197 440 60 41 37

» 21st ,,  9aAM. ... 237 450 ‘65 38 325
Noon ... 227 475 63 47 425

3ra. ... 197 520 61 51 44

6 , .. 197 480 62 425 38

. 9 ., .. 217 430 G4 39 34

5, 220d ,, 9aM. .. 157 44°0 -58 41 36
Noon ... ‘127 56°3 *65 50 45




Survey Pandits at YARKAND during the winter of 1873-74.

(8L )

MINIMUM IN SHADE.

MAXIMUM IN SHADE.

During preceding 24 hours.

Direction of
wind.

Degrees.

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

Degrees.

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

N. same wall.

N. The mercurial barometer was placed in complete shade,
w. in a porch which opened towards the north.

On the 20th, 21st, and 22nd of every month continuous
hourly observations were taken extending over a period of
W, 48 hours, 7.., from noon on the 20th up to noon on the
E 22nd of each month. Thesé observations having been
reduced to diagrams, vide body of Report, it has not been
thought neccssary to reproduce them here.

The thermometers were all graduated on Fahrenheit's

scale.

HEnZng

=
2

AEHZnnZHn

Z2mZnngn WoHnHAIHnEE I

REMaRKS.

At Yarkand the thermometers were placed in a court-
yard—in the open—against a wall and at a height of five
W. feet above the ground. The wall faced north, and the sun’s
w. rays never fell on or near it.

w. The aneroid barometer was also suspended against the



( 82 )

Meteorological Observations recorded by the Great Trigonomelrical Survey

Mercurial Baro- Reading of TEMPERATURE OF AIR.
D meter No. 720 | Temperature of |aneroid barometer
ATE. torrected for mereury. Solomon’s un-

index error. corrected. Dry Bulb. Wet Bulb.

Inches. Degrees. Tnches. Degrees. Degrees.

Nov. 22nd, 1873, 3 p.x. 26-087 630 2650 52 46
6 , ‘087 625 50 46 41

9 , 107 490 53 42 38

. 23rd , 9an. 127 470 55 40 37
Noon 117 600 51 53 46

3 p.u, 047 570 ‘46 57 49

6 , 037 500 45 48 42

9 , 047 470 49 44 40

» 24th ,, 9am. ‘047 430 60 42-3 38
Noon 037 580 45 52 46

3 P 002 630 *38 535 46

6 , 25962 510 37 44:5 39

9 , ‘952 450 *38 40 36

s 25th ,, 9 A 922 430 *35 34 31
Noon 932 55 31 46'5 41

3 P.M. ‘882 52 30 51 43

6 , ‘902 49 30 45 40

9 , ‘942 45 34 39 345

» 26th ,, 9anr -902 45°5 32 39 36
Noon ‘922 58 31 45 41

3 P.M. 952 54 32 49 44

6 , ‘952 503 -37 44 40'5

9 , ‘972 45 40 375 34

w 27th ,, 9ax 26-122 455 *52 36 34
Noon 102 57 50 49 433

3rm *092 53 *49 52 44

» 28th ,  Noon 422 43 04 40 33
3 pa 427 48 ‘02 45 37

6 , 442 42 ‘06 36 32

9 , 452 T 87 09 315 275

» 20th ,, 9am 402 28 ‘03 26 23
Noon 322 35 2596 33 29

3 p 272 37 87 34 31

6 , 222 - 3556 ‘85 28 24,

9 212 35 ‘84 25 22

» 30th ,  9aar *102 275 ‘75 24 24
Noon ‘052 37'5 65 36 33

3 p.a. +002 390 *63 36 32

6 , 25997 37 62 30 27

9 , 26°042 33 *66 26 25




( 8 )

Pandits at YARKAND during the winter of 1873-74.—(Continued.)

MINIMUM IN SHADE.

MAXIMUM IN SHADE.

During preceding 24 hours.

Direction of
wind.

Degrees.

zezirdrerznlladnrrdeannigumndndn BREnEE

REMARKS.

For the month of November 1873.
9ayM. Noon. 3pM. 6P.M. 9prM.

Mean of Mercurial .

barometer No. 720
corrected to 32°... 26'143 26°149 26:115 26-109 26'126

Mean of Dry Bulb

Thermometer ... 374 459 480 422 381

Mean of Wet Bulb

Thermometer ... 342 406 416 374 341




( 84 )

Meteorological Observations recorded by the Great Trigonometrical

Mercurial Baro-
DaTE meter No. 720
: corrected for
index error.
Inches.
Dec. 1st, 1873, 9 a.ar. 26'022
Noon ‘052
3 p.M. ‘042
6 , ‘042
9 , 082
s 2od o, 9 AM. ‘152
Noon 102
. 3 P 092
6 , ‘052
9 , ‘027
o 3rd ,, 9 aM. ‘042
Noon ‘042
3 pM ‘002
6 , ‘022
9 , ‘022
, 4th ,, 9 awm. 062
Noon ‘027
3 p. ‘042
6 ‘022
9 , ‘032
., Bth ., 9 aM 022
Noon  ...| ...
3 pM 027
6 , ‘082
’ 9 , 102
, 6th , 9 an. 202
Noon  ...| ...
3 pyM 162
6 , 177
9 , -167
. Tth™ , 9 am. 192
Noon 222
3 P 212
6 242
9 , ‘242
, 8th ,, 9 am 312
Noon 307
3 px 302
6 322
9 , 282
, Sth ,, 9aAm 182
Noon 152
3pM ‘112
6 , 062
9 » ‘052
,» 10th ,, 9 A, 002
Noon 25'992
3pM ‘962
6 ., 977
9 , 26012
, 11th ,, 9amMm. 122
Noon 132

Temperature of
1nercury.

Degrees.

26
345
396

395
36'0
325
26
38

Reading of
aneroid barometer
Solomon’s un-
corrected.

Inches.

TEMPERATUBE OF AIR.

Dry Bulb. Wet Bulb.

Degrees. Degrees.
22 21
34 31
37 33
30 29
25 24
25 23
36 32
36'6 34
31 30
253 26
23 222
34 30
38 35
33 30
29 26
246 223
35 32
375 36
30 27
24 23
23 22
33 30
38 36
295 283
24-5 24
24 23°
33 30
365 34
29 285
25 24
24 24
35 32
38 34
32 29
27 24-2
24 23
36 32
403 35
34 31
30 27
25 23
34 308
38 34
32'6 29
29 27
21 20
29 265
37 32
28 26'5
255 260
24 23
32 29
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Survey Pandits at YARKAND during the winter of 18738-74.—(Continued.)

MINIMUM IN SHADE.

MAXIMUM IN SHADE.

During preceding 24 hours.

Direction of
wind.

REMABRKS.

Degrees.

Degrees.

wn

2R mEn S 2nrn e n 2

n
=

2.2, 2
27 3%k

/]
HpIgEHEn

2

= dm
§?§F¢F§h?g??H

m®n
2E]




( 86 )

Meteorological QObservations recorded by the Great Trigonometlrical Survey

Mercurial Baro- Reading of
D meter No. 720 | Temperature of |aneroid barometer
ATE. corrected for mercury. Solomon’s un-
index error. corrected.
Inches. Degrees. Inckes.
Dec. 11th, 1873, 3 p.u. 26:134 43 2564
6 . -142 38 <78
9 , 162 325 *80
, 12th  ,, 9am. 202 28 ‘85
Noon ... 232 37 86
JrpM. ... 202 388 82
6 , 202 36 83
9 , 222 33 84
, 13th ,, 9am. 192 24 "84,
Noon 182 35 ‘82
3 p.u. 162 40 79
6 , 162 37 78
9 , 172 325 ‘81
,» ld4th ,, 9am. 162 245 ‘81
Noon 152 350 78
3 p.M. 102 390 72
6 ‘132 355 73
9 , *102 320 72
,, 16th  ,, 9aM. ‘082 21 ‘71
Noon ‘092 33 75
3 ru. 062 39 ‘68
6 ‘052 35 67
9 , 042 30 ‘66
, 16th  ,, 9am. 022 25 ‘65
+ Noon 25-997 36 ‘61
3 P.M. 952 405 58
6 , 972 35 59
.9 "952 32 60
» 17th ,, 9am, 902 23 54
Noon 877 305 53
3 r.y. 857 335 59
6 , 862 330 *59
9 862 320 58
s 18th ,,  9aa, ‘892 330 51
Noon 902 493 52
3 p.M. 892 52 51
6 , -902 44 52
9 , 927 37 67
, 19th  ,,  9am. 26077 205 72
Noon 112 32 74
3 pum. 102 36 72
6 - 112 32 ' 76
9 122 26'5 77
» 20th  ,,  9am. 202 23'5 85
Noon 192 35 -84
3 p.u. *162 37 -80
6 , 162 32 80
9, 177 31 -82
» 21st ”» 9 AM. '132 21 '79
Noon 132 30'5 78
. 3P ‘102 345 75
6 , ‘102 31 ‘72

TEMPERATURE OF AIR.

Dry Bulb. Wet Bulb.
Degrees. Degrees.
393 35
315 285
26 24
27 25
37 ~ 343
37 33
33 31
27 26
22 215
32 395
36 335
305 29'5
270 250
20 195
32 32
36 32
27 26
25 22'5
16'5 160
30 27
26 33
26 25
22 213
21 20
316 295
35 33
30 29
23 22
20 19
31 29
313 28'5
29 28
28 26
30 28
47 38
50 415
33 31
33 32
17-5 16
30 27
34 31
25 .24
21 19
22 21
33 30
36 31
28 25
24 22
175 16
28 255
32 29
25 23




Pandits at YARKAND during the winter of 1873-74.—(Continued.)
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MINIMUM IN SHADE.

MAXIMUM IN SHADE.

Direction of

During preceding 24 hours,

wind.

REMARKS.

Degrees.
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Meteorological Observations recorded by the Great Trigonometrical Survey

Mercurial Baro- Reading of TEMPERATURE OF AIR.
meter No. 720 Temperature of | aneroid barometer
DarE. corrected for mercury. Solomon’s un-

index error. corrected. Dry Bulb. Wet Bulb.

Inches. Degrees. Inches. Degrees. Degrees.

Dec. 21st, 1873, 9 .M. ... 26-092 27 2575 21 20
, 22nd , 9am. .| . 067 205 75 175 160
Noon ... "042 315 "67 30 27

JeM. ... 012 35 65 32 29

6 , 25977 31 61 26 24

9 ., .. ‘952 28 59 21 199

. 23rd L, 9AM. .. 822 195 48 195 165
Noon ... 772 30 ‘40 29 26

3rpM. .. 712 33 ‘35 31 28

6 702 31 ‘35 22 20

9, . 762 30 40 26'5 24

. 24th , 9am .. 942 36 57 345 2956
Noon ... ‘932 48 *55 47 47

e .. *952 47 "56 47 40

6 5, . "952 36 *59 33 32

9 , .. 26:002 305 62 2065 25'5

» 25th ,, 9am. .. ‘042 190 66 17 16
Noon ... 027 32 . 64 31 28

3pM. .. 25967 36 *69 33 31

6 , .. *062 315 58 26 24

9, . ‘972 28 ‘61 24 23

. 26th , 9aM. .. 922 20 56 17 155
Noon ... *952 34 ‘57 32 28

3eM .. "922 35 '56 323 29'3

6 . .. 952 32 59 26 24

9 ., .. ‘982 265 65 21 19

s 27th  , 9aAM. .. 26:017 24 ‘65 24 21'8
Noon ... *002 32 "63 315 285

3eM. .. 25952 36 ‘58 34 32

6 ,» .. *922 32 66 27 26

9, . *042 27 59 20 19

. 28th ,, 9am. .. 26097 16 75 12 11
Noon ... 127 29-5 77 28 24'3

3eM. .. *107 33 75 30 27

6 ,, .. +102 295 ‘73 24 22

9 , 097 24, 72 18 155

». 29th ,, 9am. .. -022 185 67 14 .13
Noon ... *007 315 ‘65 29 .27

3pM. .. 012 36 ‘65 33 31

6 ., ... -027 30 ‘70 26 245

9 , .. 077 27 75 21 20

, 80th , 9ai .. 192 10 86 9 8
Noon ... *182 23 -85 21 19

3rm. .. *142 28 -80 26 23

6 , .. 122 25 77 18 17

9 , .. *102 21 74 13 12

. 3lst ,  9am. .. ‘062 10 70 14 14
Noon ... 007 245 66 22 . 21

3rpM. .. 25952 28 ‘61 24 22

6 , *952 26 61 19 .18

9 ,, .. ‘962 22 62 16 14
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Pandits at YARKAND during the winter of 1873-74.—(Continued.)

MINIAMUW IN SHADE. | MAXIMUM IN SHADE.
Direction of REMARKS
wind. :
Daring preceding 24 hours.
Degrees. Degrees.

............ S.W.

89 298 w.
............ 5. )
............ N.
............ N.:
............ W.

10 33 S.E.
............ E.
............ S.W.
............ N.
............ N.

15 295 Ww.
........... . w.
............ E.
............ S.W,
............ N.

105 47 W.
............ N.w.

............ E.
............ E.
............ N.

7 46'5 W.

............ W.

............ S.E.

............ Ww.

............ N.

11'8 333 S.W.

............ N.

............ E.

............ Ww. ,
............ E.

5 34 N.W,

......... Ww. For the montk of December 1873.
------------ S.E. 9 pm. Noon. 3PM. 6PM. 9 PM
------------ N. Mean of Mercurial

..... . E. Barometer No.

25 28 NEE 720 ... 26075 26:067 26:042 26:047 26:050
............ N, Mean of Dry Bulb

------------ E Thermometer ... 210 32'3 353 283 241

3 30 Ww. Mean of Wet Bulb

------ NNW' Thermometer ... 197 295 321 264 233
------ N. Mean of Miniraum

...... N.W. Thermometer v «. 108

2 Ww. )

----- . N. Mean of Maximum

........... . S.E. Thermometer in -
------------ w. shade ... S . 352
............ N.
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Meteorological Observations recorded by the Great Trigonometrical

Mercurial Baro- Reading of TEMPERATURE OF AIR.
D meter No. 720 Temperature of |aneroid barometer
ATE. corrected for mercury. Solomon'’s un-
index error. corrected. Dry Bulb. ‘Wet Bulb.
Inches. Degrees. Inches. Degrees. Degrees.
Jan. 1st, 1874, 9 a.n. 25952 10 2561 103 93
Noon ... ‘052 24'8 ‘61 25 23
3 pat. 927 28 57 27 25
6 , 922 26 55 21 20
9 ‘932 23 58 17’5 16
w  2nd ,, 9aat. .. 927 12 ‘60 13 12
Noon ... *932 21'5 61 22 20
3ra. 927 265 *60 245 29
6 , 922 23 *60 19 185
9 , 942 205 63 16 15
sy 9rd ,, 9ax. .. 26052 11 72 125 12
Noon ... ‘052 22'5 72 22 195
3rum. ‘042 28'5 70 26 23
6 . 052 24'5 72 185 17
9 , ‘072 21 74 1556 14
. 4th ,, 9am ., 26:062 11 2573 11 10
Noon. ... ‘052 25 71 23 21
3 p.M. ‘047 28 71 26 23
6 , 072 25 73 21 19
9 , 082 21 76 15 14
, Sth ,, 9am .. 117 10 *80 11 10
Noon ... 107 25 78 23 21
3pM ‘072 275 72 25 23
6 , 062 25 74 20 19
9 072 21 76 16 15
, 6th ,, 9am. . ‘067 10 ‘83 8 7
Noon .. 152 235 82 22 19
3 p.u. ‘127 27 78 24 21
6 , 152 25 ‘80 20 18
9 , 152 22 ‘80 17 16
’ 7th ,, Qam. ... 192 11 87 13 12
Noon ... 192 21 86 215 195
S p.y. 167 25 81 24, 21
6 ,, 172 23 84 20 19
9 197 22 "86 19 18
' 8th ,, 9anx. 162 188 81 17 16
Noon 117 258 78 25 22'5
A 3pM. 077 27 ‘73 255 23
6 , ‘082 233 74 19 18
9, ‘062 20 73 16 15
o 9th ,, 9an 067 10 73 10 9
Noon ‘052 25 70 23 21
3 P 25992 28 *66 26 23
6 , 26-007 25 68 21 19
9 , 012 21 69 18 16
» 10th ,, 9ax, 027 11'5 70 10 9
o Noon 022 265 67 26 23
3 par 25972 31 63 29 27
6 , ‘972 27 63 24, 23
9 , *952 24 61 21 19
” 11th° ” 9 aM. 26202 13 87 13 12
Noon ... 302 25 ‘95 235 20
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Survey Pandits at YARKAND during the winter of 1873-74.—(Continucd).

MINIMUM IN SHADE.

MAXIMUM IN SHADE.

During preceding 24 hours.

Direction of
wind.

REMARKS.

Degrees.
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Meteorological Observations recorded by the Great Trigonometrical Survey

Mercurial Baro- Reading of TEMPERATURE OF AIR.
D meter No. 720 | Temperature of | aneroid barome-
ATE. corrected for mercury. ter Solomon’s un-

index error. corrected. Dry Bulb. ‘Wet Bulb.

Tnckes. Degrees. Inches. Degrees. Degrees.

Jan. 11th 1874, 3 p.uM. 26352 283 2601 26 23
6 , -382 24 ‘05 19 18

9 412 21 ‘08 14 13

s 12th ,, 9am. ... 402 175 *05 15 14
Noon ... *342 26 01 26 21

3 ru. *302 28'5 2594 26 23

6 , *262 235 93 20 18

9, 252 20 ‘90 14 13

» 13th ,, 9am. ‘192 10 ‘85 10 8
Noon ‘152 25 *80 235 20

3rM. 102 28 76 27 23

6 . 092 245 ‘75 20 17

9 072 198 73 15 14

» l4th ,, 9am, *052 10 72 10 9
Noon . 042 25 70 24 21

3 puM. ‘022 29 ‘67 27 24

6 , 032 25 ‘70 21 19
9 , 042 203 ‘71 17 145

» 16th ,  9anm. ‘112 11 *80 11 10
Noon . 107 25 77 24 21
3r.M. 102 29 ‘74 27 23'5

= 6 ,, 122 25 ‘78 20 18
9, 162 21 ‘80 16 15

» 16th ,, 9am. .. -207 11 ‘88 10 9
Noon .. 222 27 89 26 22

3 p.u. -202 30 . 87 28 25

6 , 242 26'5 ‘90 22 20

9 , 257 21 ‘92 17 15

s 17th ,, 9am. .. 26312 126 2601 13 11
Noon .. 327 27 2598 26 22 -

3 P.M. 302 31 95 29 26

6 ,, -302 27 ‘95 25 23

9 , *292 24 ‘94 20 18

» 18h ,, 9am. ... 207 11 ‘88 13 12
Noon ... -202 275 87 28 24

3 r.M. -107 32 ‘73 30 27

6 , 107 28 77 24 22

9 , *102 24 74 20 18

w 19th ,, 9am .. 077 12 73 13 11
Noon ... 072 27 72 27 23

3rm. 052 31 *69 31 28

6 , 057 28 70 23 20

9 , -082 23 ‘72 18 16

» 20th ,,  9am. 062 185 ‘71 12 10
Noon 052 31 70 30 26

3 ruM. 052 33 71 33 31

6 , ‘052 30 73 31 28

9 , 027 27°5 ‘68 22 20
w 2lst ,, 9am, 25932 22 ‘58 21 185
Noon . 927 30 "56 305 275
3pxM *862 32 *51 31 285

6 , ‘867 30 54 28 26
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Pandits at YARKAND during the winter of 1873-74.—(Continued.)

MINIMUM IN SHADE. | MAXIMUM IN SHADE.

Direction of

wind. REMAREKS.

During preceding 24 hours.

Degrees. Degrees
............ N.W.
............ W,
............ S.

3 24 S.E.
............ Ww.
............ E.
............ W,
............ E.

1 23 E.
............ S.E.
............ N.E.
............ N.W.
............ N.

05 235 S.W.
............ N.E.
............ S.E.
............ N.
............ N.

1 255 W.
............ N.W.
............ Ww.
............ S.
............ N.

1 25 N.
............ S.
............. E.
............ E.
............ S.

1 25 N.wW.
............ S.E.
............ N.E.
............ E.

...... N.
27 s.w.
...... Ww.
...... S.E.
...... E.
............ N.

4 30 E.
............ N.w,
............ S.
............ E.
............ N.E.

78 33 S.W.
............ S.
............ E.
............ S.
............ W,
108 348 S.

N.
N.E.
Ww.

------
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Meteorological Observations recorded by the Great Trigonometrical

7

Mercurial Baro-
meter No. 720

Temperature of

Reading of
aneroid barometer

TEMPERATURE OF AIR.

Dare. corrected for mereury. Solomon’s un-

index error. corrected. Dry Bulb. Wet Bulb.

Inches. Degrees. Inches. Degrees. Degrees.

Jan, 21st, 1874, 9 p.r. "892 29 *56 265 225
s 22nd ,, 9 aAM. 902 25 55 24 - 21
Noon ... 912 31 *56 32 28

3 P.M. ‘912 34 *56 335 27

6 , 942 30 60 26 23

9 ., -947 27 64 9225 206

» 28rd , 9amM. ... '952 23 62 22 19
Ncon ... 947 315 "58 32 275

3 p.M. ‘917 33 *57 33 30

6 ., -952 318 62 28 26

9 , 972 28'5 *67 25 . 24

» 24th ,, 9am. .. 26-062 205 72 19 273
Noon ... -062 335 72 326 29

3 P.M. *052 375 69 36 345

6 . 057 340 73 - 29 28

9 . 072 30 75 26 23

» 25th ,, 9aM. .. ‘092 21 75 205 195
Noon ... ‘042 35 67 345 30:3

3rm. 25'982 38 62 37 34:5

6 ., 972 34 *62 30 .29

9 . 972 32 61 29 25

5 26th ,, 9amMm. . ., ‘992 28 ‘62 2y 25
Noon .., 977 39 62 40 36

3 P 972 40 *60 38 335

6 . 26-002 36 65 31 29

9 , -007 305 *68 26 24

» 27th ,, 9am. ., ‘022 22 09 21 19
Noon ... "042 32 ‘69 33 29

3rM. 017 38 ‘66 37 34

6 . 022 335 69 30 285

9 ‘032 29 70 245 23

» 28th ,, 9am. 26132 21 *80 19 17
Noon 132 34 80 33 31

3 pu. ‘112 375 75 35 30

6 , 122 335 79 28 925

9 ., 172 32 ‘84 295 253

» 20th ,, 94 142 28 ‘80 29 26
Noon 142 35 '81 36 32

3 p.M. 092 38 73 36 31

6 ‘102 33 77 29 26

9 - 097 30 76 24 29

» 380th ,, 9am 26°062 225 25'78 21 19
Noon ‘052 35'5 68 35 31

3 r.u. 002 38 64 37 31

6 , ‘007 345 ‘65 31 . 26

9 , ‘012 31 66 27 .24

s 3lst ,,  9amM. ‘032 22 *69 21 .19
Noon ‘022 34'8 67 335 29

3rx 25997 385 - 63 368 335

6 , 26002 34 ‘65 31 .27

9 ., "007 32 ‘67 29 26
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Survey Pandits at YARKAND during the winter of 1873-74,—(Continued.)

MINIMUM IN §HADE.

MAXIMUM IN SHADE.

During preceding 24 hours.

Direction of
wind.

REMARKS.

Degrees.

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

Degrees.
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Mean of Mercurial
Barometer No.720
corrected to 2}2°.

Mean of Dry Bulb 155

Thermometer. *

Mean of Wet Bulb
Thermometer.

For the month of January 1874.

9 a.x. Noon. 3 poa.

6 p.A, 9 P.M.

26-093 26'087 26:060 26068 26'074

27'8 300

140 245 268

Mean of minimum therinometer R
Mean of maximum thermqmeter inshade .., 29°7 29°7

242 204
222 1835
6°2 (%2
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Meteorological Observations recorded by the Great Trigonometrical Survey

TEMPERATURE OF AIR.

Mercurial Baro- Reading of
D meter No. 720 | Temperature of | Aneroid Barome-
ATE. corrected for mercury. ter Solomon’s
index error. uncorrected.
Inches. Degrees. Inches.
Feb. 1st, 1874, 9 ant. “... 25982 26 2563
Noon ... 977 35 62
3rM, . ‘907 38 56
6 , . 912 34 58
9 , . 917 31 *59
w 2nd ,, 9aarn 902 20 58
Noon .. 897 36 56
3 P, ... 872 42 52
6 , 892 38 53
9, .. 912 335 59
” 3rd ,, 9am. .. 982 24 65
Noon ... 977 36 ‘62
3rM .. 952 42 58
6 , . ‘942 386 57
9 » . ‘962 33 62
, 4h ,, 9aa *962 25 ’ ‘62
Noon *962 37 ‘62
3 M 927 42:5 *56
6 »” . '927 39 '58
9 5, ‘047 333 ‘60
» 6th , 9axm . 952 265 61
Noon , 952 375 ‘60
3 p.M, 922 42 565
6 , 027 39 58
9, . 952 32:5 61
, Gth ,, 9ax 932 265 62
Noon 927 36 60
3 P 902 42 55
"6 »” . 902 376 55
9 ” ver ‘907 33 58
s, Tth ,, 9am. .. 907 255 58
Noon ‘922 38 59
3 px 892 425 52
6 , . 892 38 52
9 , ‘897 34 55
» 8th ,, 9am. 952 24, 50
Noon 792 36 42
3 p.M. 677 41 31
6 ,, . 702 36 ‘36
9 722 34 37
» 9th ,, 9awm. . 732 31 41
Noon 712 38 *36
3 P, 712 41 37
6 , 752 38 40
9 767 35 41
, 10th , 9an. . *897 31-8 65
Noon 927 403 57
3 rat, 922 39 57
6 ” 047 355 63
9 1] *952 32 64
, 1lth ,,  9anm 937 315 59
Noon 902 37 *56

Dry bulb. Wet bulb.

Degrees. Degrees.
25'5 23
36 32
37 32'5
30 26
26 23
19 17
35 315
41 35
34 32
28 25
24 21
36 32
41 35
31 28
29 26
24 21
37 325
41 36
32 28
27 25
255 22'5
37 315
42 36
32 28
26 23
26 23
36 31
41 36
33 29
29 26
24 22
38 32
41 345
32 28
29 26
23 205
36 31
40 36
33 32
30 26
315 28
38 33
40 34
35 31
33 30
31 28
41 363
385 34'5
33 31
31 29
33 315
38 353
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Pandits at YARKAND during the month of 1873-74.—(Continued).

MINIMUM IN SHADE.|MAXIMUM IN SHADE.

Direction of
REMARKS.

wind.
During preceding 24 hours.

Degrees. Degrees.
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Meteorological Observations recorded by theGreat Trigonometrical

TEMPERATURE OF AIR.

Mercurial Baro- Reading of
D meter No. 720 | Temperature of !|Aneroid Barometer
ATE. corrected for mercury. Solomon’s un-
index error. corrected.
Inches. Degrees. Inches.
Feb. 11th, 1874, 3 p.a1. 25872 375 2552
6 , 892 34 55
9 , ‘902 30 57
s, 12th ,, 9ax. 942 30 ‘61
Noon ... 937 37 59
3 p.af. 902 395 54
6 , 902 36 57
9 , 912 31 60
,» 13th ,, 9amm 992 28 66
Noon 26-002 36 ‘67
Jpam 25977 45'5° 66
6 1952 375 65
9 ‘972 313 67
s l4th ,,  9am. 26-027 29 68
Noon 002 38 65
3 pa 25952 41 58
6 ‘912 38 56
9 , ‘952 34 ‘63
. 15th , 94w 26052 34 71
Noon 027 41 ‘69
3 pM ‘022 43 67
6 , 022 40 67
9 012 35 67
, 16th , 9aar -027 26 71
Noon ‘042 385 66
3 P.M. ‘022 43 60
6 25952 40 - *59
9 , ‘052 34 59
. 17th , 9ax. .. 942 34'5 57
Noon ... 927 415 5]
3 p.M. ‘912 455 54,
6 , *932 405 G0
9 , 972 38 62
, 18th ,, 94w 26-102 363 79
Noon 102 445 70
3 P ‘092 48 ‘69
6 , ‘082 42 73
9 , 102 37 78
, 1Sth ,,  9anr. ‘172 26 ‘83
Noon ‘162 34 ‘76
3 p.. 127 385 ‘78
6 127 36 - 78
9 132 335 79
» 20th ,, 9axr 092 335 74
Noon 072 40 72
3rM ‘017 43 63
6 , 25:997 39 ‘64
9 , 26002 35 ‘65
» 21t ,, 9awm. 042 315 "68
Noon ‘052 41 70
3PN ‘017 435 65
6 “032 41 ‘69

Dry bulb. Wet bulb.
Degrees. Degrees.
37 35
32 30
28 27
295 27
35 32
393 34
30 27
27 25
*26'5 25
35 31
38 34
3056 28
263 25
215 25'5
37 33
39 36
33 28
31 26'5
34 32
413 35
41 35
36 31
31 27
25 22
37 32
4l 35
33 28
30 26
34 31
425 37
46 385
35 30
38 285
363 31
44 34
48 38
39 31
315 26
255 235
355 323
38 33
34 29
32 28
34 305
42 36
443 38
35 30
30 26
32 29
42 35
43 36
38 31
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Survey Pandits at YARKAND during the winter of 1873-74.—(Continued).

MINIMUM IN SHADE. | MAXIMUM IN SIADE.

During preceding 24 hours.

Direction of
wind.

REMARKS.

S.
E.
S.
N.-W.
N.
N.-E.

26
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Meteorological Observations recorded by the Great Trigonometrical

Mercurial Baro- Reading of TEMPERATURE OF AIR.
DatE meter No. 720 | Temperature of |aneroid barometer
’ corrected for mercury. Solomon'’s un-
index error. corrected. Dry Bulb. Wet Bulb.
Inches. Degrees. Inckes. Degrees. Degrees.
Feb. 21st, 1874, 9p.m. ... 26062 37 2574 36 27
s 22nd , 9aAM. ... "147 345 ‘82 36 . 315
Noon ... "1562 39 ‘82 405 366
3eM. ... ‘107 38 ‘72 3835 35
6 , 02 36 ‘76 35 32
: 9 ., .. ‘112 336 77 32 30
» 23rd ,, 9amM. .. ‘162 335 ‘80 33 31
Noon ... ‘142 37 77 376 34
ey ... *092 403 75 40 32
6 , ‘082 373 ‘73 336 29
9 ., 077 326 ‘74 30 27
» 24th ,, 9P -062 305 72 305 28
Noon 002 38 65 37 34
. 3 Py 25'932 40 67 41 34
6 ., ‘912 385 *56 36 305
9 , ‘902 36 *56 33 28'6
» 25th ,, 9am ‘852 325 52 316 28
Noon -812 40 ‘47 39 34
3 p.M. 757 42 -39 42 35
6 ‘752 39 *39 36 29
9, .. ‘752 35 *39 31 265 ,
» 26th ,, 9am .. ‘802 368 46 36 325
Noon.... *802 48 43 47 39
3rM. ... 772 51 37 505 405
6 , *802 455 -44 4-5 36
92, .. 877 40 53 36:0 31
» 27th  ,, 9am. .. 26002 368 “66 36 315
Noon ... *002 44 ‘64 44 38
3rM. .. 25952 47 62 46 37
6 ‘972 44 *63 41 33
9 ., .. 26002 398 ‘65 36'5 315
» 28th ,, 9am. .. *002 38 67 38 33
Noon ... 017 46 ‘66 46 376
3ruM 25992 48 "62 49 395
6 , 26002 45 ‘68 40 34
9 ., ‘052 40 70 375 31
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Survey Pandits at YARKAND during the winter of 1873-74.—(Continued.)

Direction of

wind REMARKS.

MINIMUM IN SITADE. | MAXIMUM IN SHADE.
During preceding 24 hours.
Degrees. Degrees

3 W

ii's 0

208 “wh
s 0%

For the month of February 1874.

9a.m. | Noon. | 3 p.m.

6 P.M.

9p.M.

arometer No. 720.

S. L{Ean of Mercurial | 25-980] 25:971| 25-935) 25°936

25952

S. Mean of dry bulb
Thermometer

S. Mean of wet bulb
Ww. Thermometer ... 268 338 355
Mean of Minimum Thermometer

297 389 416

W. Mean of Maximum Thermometer in shade

345
300

307

2790
18°2
41
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Meteorological Observations recorded by the Great Trigonometrical Survey

March 1st, 1874, 9 a.m. ...

”

DartE.

5th

6th

8th

9th

10th

11th

Mercurial Baro-
meter No. 720

corrected for
index error.

Inches.

25997

Noon ... ‘992
3pmMm. ... -882
6 . 802
9, .. -802
Qan. ... 662
Noon ... 612
3pM. ... 562
6 , 552
9, .. 542
9aM. ... 582
Noon ... 597
3pM. ... 682
6 , 256562
9, .. 682
9aAM. ... 832
Noon ... 827
3rm. ... ‘802
6 , ‘842
9, .. ‘807
9aAM. .. 822
Noon ... 797
3rpM. ... 767
6 , 777
v e 782
9aM. .. 832
Noon ... 862
3PN ... 792
6 , 767
9, .. *762
9aAM. ... 792
Noon ... 752
3pPM. ... 6562
6 , ‘612
9, .. 607
9AM. ... 597
Noon ... 577
3pruM. ... 5562
6 , 602
9, .. 607
9aAM. ... ‘697
Noon ... “692
3puM. ... 677
6 , 727
e 772

9 aM. ... ‘877
Noon ... 892
3 P ... ‘892
6 , ‘932
9 , .. 26002
w 9AM. .. ‘137
Noon 162

Temperature of
mercury.

Degrees.

36'
45'5
50'6
46'8
41
38
48'3
525
49
44
39
485
50
49
45
45
50
498
466
43
40
49
51'8
49
45
405
48'8
51
48'8
45
403
473
50
458
42
40
42
4l
405
383
38
41
42'8
41
36
36'5
458
475
425
37°5
345
4

Reading of
aneroid barome-
ter Solomon’s un-

corrected.

Inches.

*65
+61
*50
43
43
‘32
25
‘18

TEMPERATURE OF AIR.

Dry Bulb. ‘Wet Bulb.

Degrees. Degrees.
36'8 323
455 40
6506 41
41 34
365 305
39 33
483 413
54 45
42 356
39 33
40 35
503 44
50 408
47 39
42 36
45 37
51 41
493 408
43 375
40 35
398 355
60 42
52 42
47 396
43 38
40 36
50 42
513 413
46 38
43 36
415 32
50 42
52 42-3
43 37
405 36
36 33
43 37
413 36'8
38 34
36'6 335
39 335
41 37
43 3rs
386 34
33 30
37 313
46 395
473 _ 37
403 35
373 306
34 30-3
43 40
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Pandits at YARKAND during the winter of 1873-74.—(Continued.)

MINIMUM IN SHADE. |1\hxmvn IN SITADE.

During preceding 24 hours.

Direction of
wind.

REMARKS.

......

Degrees.

Sk

MEHNRZ AN ZZ
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[
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THEEP
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T HEE

mEZmgz R
2

EEEE 4

One inch of snow at night.

27
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Meteorological Observations recorded by the Great Trigonometrical

Mercurial Baro-
meter No. 720

Temperature of

Reading of
aneroid barometer

TEMPERATURE OF AIR.

Dare. corrected for mereury. Solomon’s un-

index error. corrected. Dry Bulb. Wet Bulb.

Inckes. Degrees. Tnches. Degrees. Degrees.

March 11th, 1874, 3 p.x. ... 26142 45 2576 45 385
» 152 40'5 ‘81 375 33

e ‘162 39 ‘83 36 33

s 12th ,,  9ax. ... *147 36 82 35'8 33
Noon ... ‘152 386 -83 39 37

3pM. ... ‘112 37-3 77 378 35

6 107 353 78 34 35

5 e ‘102 345 77 33 305

» 13th ,,  9an. .. 102 35 ‘73 36 32
Noon ... ‘072 41-8 71 44 140

3rau. ... 057 435 67 435 385

6 . 062 1 69 37 34'5

2o e 092 39 ‘75 37 330

. 14th ,  9ax. .. 122 388 78 39 35
. Noon ... ‘112 43'5 ‘76 453 40
3rpaL. ... ‘082 47 i ! 49 42

6 ., 102 425 73 405 353

9 ‘117 39 76 36 33

» 18th ,,  9aar ... -202 39 ‘86 41 a7
Noon ... 197 47 ‘85 47'5 40

3p.x 177 48'8 82 47 403

6 ., 202 418 ‘84 38 343

9, 207 39 ‘85 36 33

» 16th ,,  9ax 247 37 ‘89 38 32
Noon 212 42 ‘85 43 363

3py ‘152 433 ‘74 43 36

6 , ‘152 415 ‘74 37 31

9, 122 36'3 73 34 30

» 17th ,,  9ax 032 37 ‘67 375 335
Noon 002 425 64 46 393

3P 25'927 47 53 49 40

6 , ‘902 43 ‘51 39 33

9 907 398 52 37 31

» 18th ,,  9ax ‘862 375 52 39 345
Noon *852 46'5 *48 48 40

3PN ‘807 39-3 42 51 41

6 , ‘812 465 44 43 36

9, ‘817 42'5 45 385 33

» 19th ,,  9aarn ... ‘897 39 63 398 358
Noon ... -892 50 62 51 415

3rar ‘872 52'5 49 54 44

6 ., ‘887 50 *52 45 38

9 , ‘892 445 ‘33 385 34

w 20th ,, 9ax 26-052 39'5 69 41 36
Noon ... 052 508 -69 533 42

3PpM 032 548 ‘65 65 43

6 , 047 815 ‘68 47 38

9 , ‘057 448 ‘70 43 37

» 2lst ,,  9ax 25982 43 ‘64 4 37
Noon ‘882 52 *68 536 415

3PM ‘817 56 47 56'3 44

6 , ‘762 49 40 47 375




Survey Pandits at YARKAND during the winter of 1873-74.—(Continued.)
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MINIMUM IN SHADE.

MAXIMUM IN S§HADE.

During preceding 24 hours.

Direction of
wind.

REMARKS.

Degrees.

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

......

Degrees.

GrZzhmmanfagala i

w
27

=
=

p e S B S e

7

A fall of half an inch of snow at night.

Cloudy and slight snow.
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- Meteorological Observations recorded by the Great Trigonometrical Survey

Mercurial Baro-
meter No. 720

Temperature of

Reading of
aperoid barometer

TEMPERATURE OF AIR,

Dare. corrected for mercury. Solomon’s un-
index error. corrected. Dry Bulb. Wet Bulb.
Inches. Degrees. Inches. Degrees. Degrees.
March 21st, 1874, 9 p.M. ... 25752 46 2541 43 36
s 22nd ,, 9 am. ... 727 42 34, 42 a7
Noon ... 752 46'5 *38 475 40
3rum. ... ‘742 53 "35 53 43
6 , -747 50 '35 46 39
5 e 757 (445 *38 41 35
w 23rd ,, 9aa. ... ‘762 ° 438 41 445 398
Nooun ... 762 50 *38 53 45
3pM. ... 742 525 '35 445 45
6 ., 747 49 37 45 39
PR ‘752 458 41 41 36
» 24th ,, 9aarn ... ‘822 49 48 50 4“4
Noon ... ‘817 565 *46 605 50
Jra ... 797 583 47 60 49
6 , ‘802 538 '49 50 43
» oo -802 48 *49 43 375
» 25th ,, 9am. .. ‘902 46 53 -47 42
Noon ... 872 57'8 50 60'3 505
3ran ... *852 60 *46 61 50
6 , ‘852 57 ‘47 54 45




Pandits at YARKAND during the winter
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of 1873-74.—(Concluded.)

MINIMUM IN SIADE.

MAXIMUM IN SHADE.

During preceding 24 hours.

Direction of
wind.

Degrees.

22gamraga2522=92230w

REMARKS:

For the montk of March 1874.
9ay. Noon. 3p.M. 6 P.M. 9P.M.
Mean of Mercurial 25:908 25°'894 25:858 25'862 25662

Barometer No. 720 -
corrected to 32°.

Mean of Dry Bulb 4011 484 496 427 371
Thermometer.

Mean of Wet Bulb 351 411 413 364 338
Thermometer.
Mean of Minimum Thermometer ... 29°8
Mean of Maximum Thermometer in shade ... 52°5

28
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Meteorological Observations at KASHGHAR during

Aneroid Barometer TEMPEEATURE Maximoy | Mivnou MiNiMoM
No. V., by Aneroid Barometer OF AIR. IN IN IN OPEN.
DaTE. Troughton and by Dixey, correct- SITADE. SHADE.
Simms, corrected for for index error. Dr Wet
index error. bul)l;. buleb During preceding 24 hours.
Inches. Inches. Degrees. Degrees. | Degrees. | Degrees. Degrees.
Dec.12th,1873,9 A.M. 26:07 2609 .- 440, 15:8
Noon 02 ‘06 346 e e
3r.M. 2595 ‘02 345
6 , 2602’ 07
» 13th ,, 9am "00 06 38 63
Noon 2598 ‘04 33 .. .
3 rpuM. 92 25°99 37
6 ‘98 2602 -
,» 1l4th 9 a.m. 2600 ‘05 26 385 106
g P.M. 2593 25:98
. 15th ,, 94w 89 95 ' ¥
Noon 86 92 ?,,‘2’ .?7 5
3 pa. 80 ‘88 36 :
6 . 87 92 .
, 16th , 9aM. -82 ‘8 19 3 65
Noon 78 -83 ;gg 3 -
3 P.M.! ‘74 78 360
6 ” ] .77 .80 rE)
, 17th ,, 9an 70 76 1
Noon 67 ‘70 gg 38 v
3 p.M. 66 69 33
6 69 '32 ..
, 18th , 9an 67 74 .. 116
Noon 67 72 325 B 3
3 p.um. 65 69 476 ..
6 ', 69 'g3 ..
L 19th ,, 9 92 99 . - 7
Noon ‘92 ‘99 N 50 30 5
3 P.M, -89 ‘95 .
6 . -89 *95
. 20th ,, 9am. ‘99 26°04 20 11
Noon ‘99 ‘05 36
3 p.M. -95 01 32
6 97 ‘03 265 .
, 21st 5, 9 AM. -93 ‘00 28 75
Noon ‘92 2598 35 vee
3 pM. -89 94, 32
6 ” ‘90 ‘95 27
9 ., 94 "9 24
» 22nd , 9aM. -88 _ 94 255 295 85
Noon -84, ‘89 35 . .
3 r.m. -80 ‘84 33
6 , 78 82 26
s 23rd , 9PM. 63 "67 22 29 85
Noon 58 60 31 .. -
3 p.M. -50 *54 285
6 , 52 54 255
» 24th ,, 9 aar 72 74 38 40 16
Noon 73 76 44
3 . 74 76 38
6 .80 82 285
» 25th , 9am 87 90 27 35 116
3 p.M. 78 81 33
6 . 77 -80 26'5
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the winter of 1873-74 by COaptain H. Trotter, R.E., and his Native Assistants.

Boiling point
+ Thermometer
No. 17970,
corrected
for index error.

Boiling point
Thermometer
No. 17972,

. corrected
for index error.

Boiling point
Thermometer
No. 17974,
corrected for
index error.

Boiling point
Thermometer
No. 17975,
corrected for
index error.

Direction
of
wind.

REMaRrKS.

Degrees.

Degrees.

SLERLER

=3mE2

wn
w2 s
B =

g rnm 2 2

4923f

wnwn
. Mt

w ot
322 qrEnlar i inmlEng

n
Py

At Kashghar the aneroid barometers and
the thermometers (with the exception of
the minimum in open) were placed in a
covered porch, opening into a large
court-yard and facing the east ; they were
completely protected from the direct rays
of the sun.

The ménimum in open was placed on the
surface of a table, raised three feet above
the ground, and placed near the centre
of the large court-yard.

The thermometers were all graduated on
Fahrenheit’s scale.




( 110 )

Meteorological Observations at KASHGHAR during the winter

Maxivoum | MiNIMOM

Aneroid Barometer TEMPERATURE MINIMUM
No. V., by Aneroid Barometer OF AIR. N IN IN OPEN.»
Dars. Troughton and | by Dixey, corrected SHADE. | SHADE.
Simms, corrected for | for index error. Dr Wet
index error. bub. buleb. During preceding 24 hours.
. Inches. Inches. Degrees. | Degrees. | Degrees. | Degrees. | Degrees.
Dec. 26th,1873,9 a. M. 25'74 2577 23 29 7
Noon 75 ‘78 33
3 par. 72 74 33
6 , 78 80 26
,» 27th ,, 9am. , 83 "86 22 30 105
. Noon 78 ‘82 345 e e
3 p.M. 73 ‘76 33
6 ., 72 ‘76 32
» 28th ,, 9amM, ‘92 97 23 30 2'5
6 p.M. ‘88 94 26 . .
» 29th ,, 9am. 82 ‘88 24, 29 00
3 .M. ‘80 -85 305
6 ,, ‘88 ‘91 246
» 30th ,, 9am, 2593 2608 24 28'5 45
Noon 97 02 29
3r.m. ‘93 25'98 27
o 3lst ,, 9am| . ] L. 22'5 316 95
Noon| ... | ... 30 ..
Jpm) . 26
6 1 0 e e 22




of 1873-74 by Captain H.
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Trotter, R.E., and kis Native Assistants.—(Continued.)

Boiling point
Thermometer
No. 17970,
corrected

for index error.

Boiling point
Thermometer
No. 17972,
corrected

for index error.

Boiling point
Thermometer
No. 17974,
corrected for
index error.

Boiling point
Thermometer

No. 17975,
corrected for
index error.

Direction
of
wind.

REMaRKS.

Degrees.

204'72

3

o wnwy
- e R
dng"3Enze

Pz

For the month of December 1873,

Mean of Aneroid Baro-
meter No. V., by |9 Ax [Noon. (3 p.u. (8 s,
Troughton and Simms
corrected for Index | 2587 |25'93 | 2580 | 2582
erTor, &
Mean of Aneroid Baro-\ 9 A.a (Noon. |3 p.u. (6 p.ar.
meter by Dixey correct-
ed for index error, 25'89 (25'80 |25'84 | 25'86
Mean of Dry Bulb Ther- 9 a.M. |[Noon.| 3 ».u.] 6 P.u,
mometer. 241 | 347 | 395 | 264
Mean of Maximum Thermometer in shade ... 350
Mean of Minimum in open . . B9

29
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Meteorological Observations at KASHGHAR during the

Aneroid Barometer TEMPERATURE M“;;MUM MD;II:NM MINI:MUM
No. V., b Aneroid Barometer OF AIR. b
Darte. Troughton an by Dixey corrected SHADE. SHADE. | OFEN.
Simms, corrected for | for index error.
index error. Dry bulb. | Wet bulb. During preceding 24 hours.
Inches. Incles. Degrees. | Degrees. | Degrees. | Degrees. | Degrees.
Jan. lst, 1874, 9 a.m. 155 31'5 125
, Sth , 9amM. 18 305 75
Noon 26'5 .
3 r.M. 245
6 , 20
» 9th ,, 9amM. 20 285 10
» 10th , 9 aM. 175 29 12:5
Noon 26
3 ru. 25
6 , 20
» 11th ,, 9 AL 19 28'5 75
Noon 24°5
3 p.a 24
6 , 20'5
» 12th ,, 9 a.M. 2635 26-34 165 25 6
Noon ‘31 30 285 e e
3 r.yM. 25 22 260
, 13th ,, 9aa| 14 ‘13 18 24'5 5
Noon ‘08 ‘08 28 .. ... .
3 P ‘06 ‘02 25'5
6 , 06 02 21
» 14th ,, 94 04 ‘00 205 285 75
Noon ‘01 2597 29 .
3 p.M. 2597 ‘93 265
6 , 2601 07 19
» 15th ,, 9am. ‘08 2607 20 29 7'5
Noon ‘05 ‘03 276 e .
3 p.M. ‘03 ‘02 265
6 , 08 ‘05 195 .
, 16th ,, 9 am. 17 17 23 285 5
6 pP.M. 20 20 21
» 17th ,, 9am, 28 29 25 3056 65 —55
Noon 26 -27 28
» 18th ,, 9 a.nm. 17 ‘18 23'5 31'5 10 +15
Noon ' ‘10 ‘12 3156
3 pa. ‘04 05 29
6 ”» ‘05 06 e ser vee wee
» 19th ,, 9 Ao ‘00 02 22:5 29'5 12 +2
» 20th ,, 9 a0, 2599 ‘00 265 28 145 +35
Noon 97 . 25'97 365
3 po. ‘96 96 33
6 , ‘06 96
» 2Ist 5, 9aarn ‘87 ‘87 24, 36 20 +10
Noon 82 82 33
3 P.M. 77 77 32
6 ” ‘81 81 277 es
» 22nd 5, 9 amM. ‘83 -84, 265 395 22'5 17
Noon 83 "84 T 36
3 Pt ‘85 86 34
6 . ‘86 87 29
w 23rd ,, 9 am. 87 ‘88 235 36 196
» 24th ,, 9 am. 2601 2601 33 35 21'5 16
Noon ‘00 ‘00 375 .
6 ”» .m .m s
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winter of 1874-15, by Captain H. Trotter, R.E., and his Native Assistants.

Boiling point
Thermometer
No. 17450,
corrected

for index error.

Boiling point
Thermometer
No. 17972,
corrected
for index crror.

Boiling point
Thermometer
No. 17974,
corrected for
index error.

Boiling point
Thermometer
No. 17975,
corrected for
index error.

Direction
of

wind.

REMARKS.

......

Degrees.

......
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The break in the observations from lst
to11th January caused by Captain Trotter’s
absence on the expedition to Chadyr-Kul.
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Meteorological Observations at KASHGHAR during the winter of 1874-75,

. Maximoy | MiNivom |MiNimom
Ane'i%ld ]%;,robmeter Aneroid Barometer ng;m::: URE IN IN IN
Date. Trou(;__':hto';l oa | by D'ifx.(ey. cgrrected : SHADE. | BHADE. OFPEN.
Simms, corrected for or mr ex
index error. error. Dry Bulb. [*Wet Bulb. During preceding 24 hours.
Inches. TInches. Degrees. | Degrees. | Degreess| Degrees. | Degrees.
Jan. 25th, 1874,9 a.x1. 26:03 26:03 28 39 14'5 -5
Noon 2597 25-97 385 T .
6 p.M. 92 ‘92
» 26th ,, 9 A, ‘93 93 28 405 22 13
Noon 90 ‘80 355
3 P ‘89 -89 35
6 , 92 92 26 35 19-5 72
» 27th ,, 9 amM, 99 99 260 35 195 72
Noon ‘96 ‘96 34 .
3rm. 92 ‘93 35 . .
6 ‘93 ‘94 27 .
,» 28th ,, 9 amMm. 26-07 26-08 285 375 20 85
3 E.M. 04 05 37 . .
6 , 08 08 .
» 20th ,, 94 ‘08 '10 325 42 226 145
Noon 02 -06 42 . .. v
3 p.M, 25'98 02 38
6 , ‘98, 02
» 30th ,, 9am. 96 *00 22 44 176 62
Noon 91 2596 345 . - -
3 r. 90 91 345
6 . ‘91 ‘92 .
» Slst ,, 9am, ‘95 98 29 375 175 6
Noon ‘91 ‘94 39 L e .
6 r.M. ‘89 92 . v
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by Captain H. Trotter, R.E., and his Native Assistants.—(Continued.)

Boiling point
Thermometer
No. 17970, cor-
rected values.

Boiling point
Thermometer No.
17972, corrected
values.

Boiling point
Thermometer
No. 17974,
corrected
values.

Boiling point | _

Thermometer
No. 17975,
corrected
values.

Direction
of

wind.

REManrES.

......

@ 77 Z w
2naGFEhnanEndg; nadnpliieta

For the month of January 1874.

Oa.M,

Noon.

3p.Mm. [ 6r.M.

Mean of Ane-

roid Barome-
ter No. V. by
Troughton &
Simms, cor-
rected for in-
dex error.

2604

2601

2597 | 25'98

.| Noon.

3 PM. |6 P.M.

Mean of Ane-
roid Barome-
ter by Dizey
corrected for|
index error.

26:04

2601

2697 | 2598

Bulb thermo-
meter.

in shade.

in shade.

Mean of Dry 236 324 303

Mean of minimum in open

225

Mean of minimum thermometer 13%6

Mean of maximum thermometer 33°0

7°6

30
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Meteorological Qbservations at KASHGHAR during the winter

. ] Maxiyioy | Mixiyoy | MiNIiMou
A“eli\?:)d %argmeter Aneroid b.arometer TEB;‘)?::;““ IN IN IN
DaTe Tmu(;ht(;“ i nd by Dixey : SIADE. SHADE. OPEN.
ATE. Simms corrected for corrected for index
index error. error. Dry Bulb. | Wet Bulb. During preceding 24 hours.
Inches Inches. Degrees. | Degrees. | Degrees. | Degrees. | Degrees.
Feb. 1st, 1874 9 .. 2588 2586 29 405 22 135
oon "84 82 38 .
3 por. 82 79 35 .
! 6 P.pI. -82 78 .
, 2nd 19\IA.M. '?2 ';8 325 385 135 4
oon ‘79 ‘75 38 .
3 p.y. 77 ’;? 385 .
6 P.M. ‘80 : i .
, Srd , %A.M. gg gg 27'5 41°5 195 8
oon . : 40 .
3 pu. 84 80 37 .
6 p.). 86 82 .
, 4th ,,  9aM. 90 ‘86 35 42 197 9
Noon 86 83 405 e e .
3 p.M. ‘83 79 39
6 p.M. 84 80 .
, B5th , 9am, "86 -82 31 42 23 15
Noon 85 81 41 . .
3 p.M. 82 78 40
6 p.M. ‘85 81
, 6th , 9amM. ‘84, 83 325 415 20'5 11
Noon 79 78 435 .
3 p.M. 76 '?3 405
6 P.M. 80 77 32
, Tth ,,  9amMm. 84 -81 37 47'5 197 65
Noon '83 80 45
3 r.M. ‘76 75 40
6 P.M. 77 76 31
, 8th ,,  9amMm (7;? 73 295 445 20 10
Noon . 66 28 . .
3 ®.. 58 58 39
, 9th Sl)\TA.M. g(l) gg 335 405 285 19'6
oon . * 39
3 .M. *58 57 39
6 p.M. *60 59 34
» 10th ,,  9amM. g; '8% 39'? 41'5 29 24,
Noon '8 -8 3 .
3 p.M. 81 ‘81 39
, 11th ,, 9 .a.mMm. gg . '?2 315 435 285 245
Noon ’ 79 38
3 pM. 75 76 40
6 P.M. ‘80 ‘81 31
» 12th ,, 9 am. 79 82 335 40 24 155
Noon ;g ;57) 385 .
3 em. ‘ . 36 .
6 P.M. 76 77 30 .
» 13th ,,  9am, ‘83 ‘86 29'5 39'5 125 2
Noon gg *88 365 .
3 py. K 84 355
6 P.M. ‘86 87 31 . -
o l4th ,, 9 am, 90 ‘93 30 385 215 125
Noon| ... ‘89 395
Jem| .. 82 38
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of 1874-75 by Captain H. Trotter, B. E.—(Continued.)

Boiling point
thermometer
No. 17970 cor-
rected values.

Boiling point
thermometer” No.
17972 corrected
values.

Boiling point
thermometer

No. 17974.

Boiling point
thermometer
No. 17975.

Direction of
wind.

ReEMirKS.

Degrees.

Degrees.

mEnI2E;

Repn
P2m3

Pt A
EnkEERE

: 2 B!

i

22222
CPPEP ISP

Zzz

ﬁé?éz-

The break in the readings of aneroid No.V.
caused by Captain Trotter's absence in

the Artysh Districts.
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Meteorological Observations at KASHGHAR during the winter of

’ Aneroid barometer A b TEMPERATURE MA’;LMUM MIN]INMUM Mnﬁ:“m
No. V., b neroid barometer OF AIR.
DartE. Troughton gnd by Dixey corrected SITADE. SIIADE. OFEN.
Simms corrected for for index error. Dry Wet ] ]

index error. Bulb. Bulb. During preceding 24 hours.

Inckes. Inches. Degrees. | Degrees. )| Degrees. | Degrees. | Degrees,

Fob.15th, 18749 am.) ... 2594 31 42'8 25 12'5
Noon| ... ‘90 42 28 -
Jray L ‘88 41 30

s 16th ,, 9am| ... 95 37 33 44 23 17
Noom| ... ‘91 41 33 .
3rm| ... 87 395 335

» 17th , 9am] ... ‘80 34 32 42 27 1556
Noon| ... ‘79 42 33 .
3pm| ... 77 425 34

, 18th ,, 9am] ... 99 41 32'5 44 235 215
Noon{|  ...... ‘96 45 356 .
3eM| ... ‘094, 40 35

» 19th ,, 9am| ... 26°10 325 29 365 20 15
Noon| ... ‘08 33 32
Sem) ... ‘03 315 32

» 20th ,, 9a.m. veveee 2598 41 31 42 22 19
Noon| ... ‘93 43 32 . . .
3eMm| ... 87 39 32

» 218t ,, 9am| ... 96 32:5 29 44 225 14
Noon}| ... 92 42 32 .
3eMm| ... ‘91 40 32

w 22nd ,, 9am| ... 2608 3L 34 42 30 12
Noon| ... ‘04 345 32 . . ..
3eM| ... ‘00 32 32

w 23rd ,, Qam| ... ‘08 325 31 36 29 14
Noon| ... ‘04, 40 32:6

w 24th ,, 9am| ... 2593 39 31 42 20 20'5
Noon|  ...... -86 396 32'8 - . e
Jem| ... "84 36 32

» 26th , 9am| ... 74 45 33 45 26 21
Noon| ... *69 40 32 . . .
3eM| ... 64 32 32

» 26th ,, Qam| ... ‘69 44, 33 45 28 22
Noon| ... 68 48 35 . . .
3pm| ... . 67 40 36

» 27th ,, 9am| ... 90 42'5 35 48 31 19
Noon| ... 91 41 36 .
3em ..., . ‘89 40 36

» 28th ,, 9am| ... ‘94 41 32 485 28 22
Noon| ... 94, 49 362 ver . .

deM| ... 87 458 355
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1873-74, by Captain H. Trotter, R.E., and his Assistants.—(Continued.)

Boiling point

Boiling point

thermometer thermometer | Boiling point | Boiling point| 1. ..
No. 17970 No. 17972 thermgnlx)gter thermBnI:eter Dir ec_tlgn of RExaAREKS.
corrected corrected No. 17974. | No. 17975. winé.
values. values.
Degrees. Degrees.
........................ E,
........................ ES.
........................ W,
........................ W.
.................. N.E.
........................ N.
........................ N.E.
........................ WS,
........................ N.E.
........................ S.W.
........................ N.W.
........................ S W,
........................ S.W.
........................ E.
........................ S. W,
........................ S. !
........................ S.
........................ S.E.
........................ S.
.............. toen E.
........................ S.W.
........................ N.E. Slight fall of snow.
........................ NEE. For the month of February 1874.
........................ N. 9aM. Noon.i':-l P.M.I6 P.M.
- o TN | N | Mesnof Aenoid
........................ N.S. Barometer No.
...................... N.S. V.by Troughton
_______________ N. and Simms ... | 25:83| 25'80, 25-78/ 25-79
o o RN NE. Mean of Aneroid
.................... ] Barometer by
.............................. Dizey 7 osa7| 2584 2581 2578
........................ Mean of Dry Bulb
"""""""""""" Thermometer... 348 404 384 315
........................ Moan of Wet Bulh
s s e s Thermometer... 31'9 328 332

m??mbwé?ﬂ

shade

shade

Mean of Maximum Th.qlrlmometer in

Mean of Minimum in open

Mean of Minimum Thermometer in

. 235

v 42°%5
. 15%0
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Meteorological Observations at KASHGHAR during the winter of 1874-75,

Aneroid bnli:)meter Anle)roig barometer TEMPERATURE MAXIINMUM MINII\?IUM MINIII:I oM
No. V. arpenter, OF AIBR. .
DATE. Tronghton}s,md Westsl,ey, ;1:1(1 Dixey SHADE. SHADE. OTEN.
Sim{ns corrected for | corrected for index Dr Wet .
index error. erTor. B u.ﬁ) Bulb. During preceding 24 hours.
Inches. Inches. Degrees. | Degrees. | Degrees. | Degrees. | Degrees.
Mar. 1st,1874,9 4. ... 2591 49 39 49 21 29
Noon| ...t 86 51 38 -
e .. -84, 47 36
wond ,, 9aar.| ... *55 45'5 39 515 28 © 27
Noon] ...... 51 536 40
3ra.| 0 44 51 4
L8rd ,, 9AM| e 50 40 36 55 39 216
Noon| ... 49 42 38
3pa.| . 50 44 39
»4th o, 9aan| 74 43 40 47 36 24
Noon| ... 71 485 39
3 69 495 41
, 5th ,, 9am. 2579 ‘79 43 39 505 37 24
Noon T4 73 50 40
3 .y 72 70 483 41
, 6th ,, 9aa 82 80 385 36 52 31 20
Noon 82 78 49 41 .
3 P 73 73 455 40
» Tth ,, 9an, 72 73 412 38 54:6 375
3 p.a1. ‘60 -58 45 39
, 8th , 9am 55 “54 34'5 33 485 34:0 280
Noon 53 52 375 36
3 p.. 51 50 405 36
G P.M. 55 54, 38 36
»0th , 9am 63 63 35 325 42 335 218
Noon 63 ‘62 40 35 ee
3 p. ‘62 ‘61 44 37 )
6 p.3. 67 ‘66 375 34
» 10th ,, 9aan -80 80 435 36'5 445 27'5 220
Noon 82 83 47 36 -
6 P.M. ‘87 -88 395 36 Ves
, 11th ,, 9 a.ar. 26:08 2609 44 39 485 265 170
» 12th ,, 9aM. ‘12 ‘15 325 30 50 29 25
Noon 12 ‘15 39 35
3 par. ‘08 10 40 356
6 P.M. ‘07 ‘08 375 36
» 18th ,, 9 am. ‘03 ‘05 39 355 47 30'5 26
Noon 2598 ‘00 44 38
3pM. 97 2599 40 38
6 p.A1. 97 ‘99 365 36
, 14th ,, 9 am. 2609 - 26'11 375 36 45 835 215
Noon 07 ‘08 46 40 oo e N
3 par1. 02 ‘04 41 395
6 P ‘06 ‘08 39 375
,» 15th ,, 9 A . ‘16 ‘19 345 32 47 81'5 27'5
Noon '15 ‘19 405 35
6 P.M. 14 17 375 345 .
, 16th ,, 9. -20 -24, 34 30 44 313 27
Noon 17 19 41 34
3 ra. 11 12 44 34,
6 P.A. 07 08 385 35
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by Captain H. Trotter, R.E., and his Nalive Assistants.—(Concluded.)

Boiling point Boiling point
thermometer thermometer | Boiling point | Boiling point Direction of
No. 17970 No. 17972 thermometer | thermometer ind REMARKS.
corrected corrected No. 17974. | No. 17975. wind.
values. values.
Degrees. Degrees.

P O N EOPUO S. For the month of March 1874.
...... N.
........................ S. Mean of Aneroid
........................ N. Barometer No. 9 a.M. lNoon l3 P.3.|6 P.M.
........................ S. V.by Troughton
........................ N.E. and Simms ... 25°92 20 90 2582 2593
........................ N. Mean of Aneroid

S e L N. Barometer by
........................ S. Dizey and Cal-
........................ N.E. enter and

.................. N. Westley 2580 2578 2572
........................ S. Mean of Dry Bulb
........................ S. Thermometer... 397 449 446 380
........................ N. Mean of Wet Bulb
........................ N. Thermometer... 357 375 3883 356
........................ S.E. Mean of minimum thermometer ... 31°6

................. S. Mean of maximum do. in shade 48°5

.................. N. Mean of minimum rod in open ... 24°9
........................ NW,

.................. Veeraee S.
........................ N.E. .
........................ N.E. Snow falling.
........................ S.E.
........................ S.
........................ N.E. Snow at night.
........................ N.E.
........................ N.
.................. - N.
........................ N.W.

.................. N.W.

.................. N.W.

.................. S.W. .
........................ N.
........................ N.
........................ N. .
,,,,,,,,,,,,,,,,,,,,,,,, N.W. Heavy fall of snow during night of about
........................ N.W. five inches.
........................ N.W,
........................ N.W.
........................ N.W,
........................ N.
........................ N.

20525 20525 | ... | .

72202 2 2 2
HEEEEEEE 2

Fall of snow during night.
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Number of
Route.

1L

1II.

1e.

1v.

VIL

VIIL

IX.

XII.

XIIL
XIV.

XIVa.*

\

GEOGRAPHICAL APPENDIX

SECTION G.—ROUTES.
INDEX.

Parr L.—Routes traversed by members and employés of the Mission.

From.
Yarkand ...
Ditto
Leh

Gogra
Yairkand ...
Kishghar
Ditto

Ditte ... et

Yangi Hissar (No. 3
of Route IV.)

Kila Panjah

Téshkirghin (No. 9 of
Route VIIL)

Kila Panjah
Yirkand ..,

Aksi

Karghilik (No. 2 of
Route 1.)

Yirkand ...

To.
Leh (Ladakh)
Leh

Shahiddld (No. 12 of
Route L)

Ditto
Kishghar
Maralbéshi
Chadyr Kul
Belowti Pass

Kila Panjah (Wakhan)
Aktish (No. 11 of
Route VIIL)

Yairkand ...

Kila Wimur (Rosban)
Aksd
Kuch4r ...

Tanksé (No. 5 of
Route III.)

Khotan ...

Remarks.

Vid Sinji and Kara-
korum Pass.

Vié Kugiar and Kara-
korum Dass.

774 Changchenmo

Variation on No. III.

......

On road to Ush Tur-
fin.

Vid Tashkirghin and
Little Pamir,

Vid Great Pamir.

¥id Charling River ...

Vid Khotan, Keria, and
Polu, vide

Vid Karghglik

Authority.

Dr. Bellew.

Ditto.

Captain Biddulph.

»

Trotter.
Biddulph.
Trotter.

»

Biddulph.

Trotter (from Pundit
Kishen Sing).
Trotter (from Abdul
Subhan).
Chapman (from Bhao
Sing).
ditto.
Trotter (from Kishen
Sing).

Chapman (from Ram-
chand).

Part I1.—Routes in Turkestan derived from verbal information supplied by natives.

Number of
Route.

XV.

XVI.

XVIL

XVIla.
XVIII.

XIX.

XX.

XXI.

XXII.
XXIIIL
XXIV.

From.

Kuchir (Route XIIIL.)
Kuchér ...
Tdrfan

Térfan -
Urémtsi or Orfimehi....
Manas
Yulduz

Kurla (No. 8 of Route
XV.)

Kirdshahr (Route XV.)
Khotan (Route X1V.)...
Khotan

To.

Karishihr

Tirfin

Kémul,
Himi.

Khimil, or

Ordmechi or Orumtsi ...

Manis

Yulduz

Ghiljs, or Kuldjs, or
Ili.

Lob

Yuldiz Valley
Akst (Route XIL) ...

Polu (No. 14 of Route
X1V.)

Remarks.

Authority.

Compiled by Captain Trotter.

Ditto ditto.

Ditto Dr. Bellew.

Ditto ditto.

Ditto ditto.

Ditto ditto.

Ditto ditto.

Ditto ditto.

Ditto ditto.

Ditto Captain Chapman_

Ditto ditto.

* Thig itinerary includes some notes on Khotan, compiled by Captain Chapman.—H. T. )



Parr IL.—Routes in Turkestan derived jfrom verbal information supplied &y natives.

Number of
Route.
XXV. Khotan

XXVI. Kila Wamur (Roshan),
Route XI.

Bar Panjah(Shighnan),
No. 10 of Route XI.

Bughrumal Pamir (No.
4 of Route XXVIL)

Ydr (near Kila Panjah
Route VIIL.)

XXX. Tishkirghan (No. 9 of
Route VIIIL.)

Sarhadd (No. 14 of
Route VIIL.)

Ydrkarnd ...

From.

XXVIL

XXVIIL

XXIX.

XXXL

XXXIL

To, Remarks.

Charchand e e
Kila Khumb (Darwaz) ...

Késhghar (Route IV.) ...
Khokand... - e
Chitral ... e e
Hanza (Kanjud) T,

Kanjud ...

Shahidila ¥id Kilik Pass

.

Authority.
Compiled by Captain Trotter.
Ditto ditto (from
Abdul Subhan.)
Ditto ditto.
Ditto - ditto.

Ditto Captain Biddulph.
Ditto Dr. Bellew.
Ditto ditto.

Ditto Captain Trotter.



GEOGRAPHICAL APPENDIX.

SECTION G.
ROUTES TRAVERSED BY MEMBERS AND EMPLOYES OF THE MISSION.

ROUTE I. )

YirkaxD 1o LEH vid SAngU AND KarakoradM Pass (Dr. BELLEwW, OcroBER

w

<t

AND NovEMBER 1873).

Yérkand to Posgdm (height* 4,210 feet), 17 miles.—Across a cultivated plain covered
thickly with farmsteads and traversed by numerous irrigation streams. Trees along the
water-courses, and orchards round the farmsteads. Cultivation interrupted by meadows
and marshes. At three miles from Posgdm cross the Zarafshdn river, which flows in two
channels separated by patches of tamarisk jangal. Ford across a firm pebbly bed
between low sandy banks four to five hundred yards apart. Posgdm is a market town
of about 600 houses. Called also Charshamba B4zér.

Kérghalik (height 4,370 feet), 24 miles.—Cultivated plain, farmsteads and fields, with
marshes and jangal patches between. At cight miles cross Tiznaf river. Ford firm and
pebbly between low sandy banks 80 to 100 yards apart. At five miles on pass through
Yakshamba Bazar, 300 houses. Then across thin cultivation between patches of saline
encrustation, marsh, and waste to Kdrghalik, 1,000 houses. A market town with
widespread farmsteads. Many trees and many water-courses.

Bord (height 5,340 feet), 25 miles.—Soon pass heyond cultivation across a stony desert
waste six miles to Besharik, or “five streams,” a populous settlement of farms on the
water-courses in a wide hollow running from west to east. Then eross an arid and wide
waste of coarse gravel to another hollow, deeper and narrower. In this is the settlement
of Bord, 30 to 40 bomesteads on the comrse of the stream from which the cultivation
is irrigated. Trees in plenty.

Oi-toghrik (height 5,760 feet), 12 miles.—Across an arid desert of undulating surface,
coarse gravel, and wind blown ridges of sand, very scanty herbal vegetation, to a deep
and winding drainage gully in which, on course of its stream, is the Oi-toghrdk settle-
ment of 15 to 20 farmsteads. Trees few.

Khushtagh, 19 miles.—Across an arid, undulating desert waste of sandy gravel for 18
miles; then cross a wide boulder strewn hollow with thin tamarisk jangal, and pass
through a belt of tall reeds to Kbushtagh settlement in a wide hollow. Farmsteads for
some miles along the course of the Kilidn stream which flows eastward to Gima.

S4nji (height 6,070 feet), 256 miles.—Cross arid strip of desert as before, eight miles to a
dry ravine in which are four or five farmsteads watered from springs; this is Langar,
and here is a roadside rest-house and tank of water under the shade of tall poplars.
From this up a steep bank and across a ridgy desert as before for 16 miles to the Sénji
valley down a steep sandy slope. The road to Giéimé branches off north-east on this
desert. S4nji is a populous scttlement along the course of a river.which flows towards
Khotan, and is forded on a rough boulder bed. Farmsteads, orchards, and fields here
extend in unbroken succession for eight or ten miles along the river.

Kiwaz, 134 miles.—Pass through Sdnjd settlement five or six miles to high banks of gravel
and red sand; then up a narrowing valley along the Sirikia river, which runs in three
or four streams and is crossed twice en rouwfe on a boulder bottom, to Kiwaz; six or
eight scattered huts on a limited flat amongst hills. :

* The heights throughout these routes are supplied by Captnin Trotter.
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Tim (height 8,790 feet), 164 miles.—Up course of Sirigkya river, through a gradually
narrowing valley which winds between high and bare hills of schistose slate. River
crossed repeatedly en roufe on a stony bed. Banks fringed with bushes and patches of
pasture grass. At 11 miles pass the Chichd glen to the left; a narrow defile which
conducts over the Chiichd ridge to Shahidula, and is taken as an alternative route when
the river is unfordable during the summer floods. At Tim two houses on a small flat
leave habitation behind.

Gachga, 10 miles.—Up narrow winding valley, and cross river repeatedly as in last stage.
No cultivation or habitation. Kirghiz camps in glens and hollows in the vicinity.

Kichik Kardkoram, 14 miles.—Up by a rapid rise through a widening and branching
defile to foot of Sanji Dawén, a sharp ridge of mica slate 16,650 feet high. Then up
a steep zigzag, through a narrow and rough gap, and down another on opposite side into
a very narrow, deep, rough gorge descending to Kichik Kardkoram; a narrow strip of
turf on a trickling stream between lofty vertical cliffs. No fuel nor pasture.

Pillitdghdch, 114 miles.—Descend narrow, winding, dismal gorge over masses of landslip
rock, down course of rivulet for four miles. Then enter valley of Kirikdsh river at
Mirzd Abdbakar camp ground at a cluster of graves on the river bank. Then follow up
stream six miles by a very rough road, fording river twice en roufe to Pillitdghich
camp ground on a limited flat of brushwood and pasture on the river bank. Valley very
narrow ; hills high and bare.

Shahidula Khoja (height 11,780 feet), 15 miles.— Up stream by rough road in winding valley,
with brushwood and forage along river course ; their patches interrupted by projecting
moraine banks. At four miles cross Kilydn stream from the right to Korghdn, a solitary
mud castle at foot of a rock abutting on the river bank. At five miles on eross
Toghr4 stream from the right, then cross Kardkdsh river three times en route to the
Fort of Shahidula Khoja, garrison 30 men; frontier post of Késhghar at the junction
of the Kizil jangal glen with Karikidsh valley. Fuel and forage here, and Kirghiz
camps around.

Sugat (height 12,970 feet), 8 miles.—Up course of Kardkish river four miles. Then up

-course of the Sugat river to the right four miles, and, crossing several times, camp on
turfy flat on right bank. Hills on left bank steep down to the river; on right bank
rolling away in wide slopes to high mountains; everywhere bare schistose slate, and trap.
Vegetation confined to river course.

Chibra, 21 miles.—Rise out of river channel and pass across wide slopes of hill to a narrow
defile coming down from the left. Then up its course between barc banks of shale
through a tortuous channel to foot of Sugat Pass, 17,600 feet high. Ascend by a steep
path, and follow a gradual slope six miles down to camp ground at Chibra. No vege-
tation here. Water very scanty. Snow on Pass from September to April as on Sdnjui
Pass.

Aktigh (height 15,590 feet), 10 miles.—Over an elevated, arid, stony plateau, perfectly
desert, by a path skirting banks of shale to the right. DBreathing oppressed on this
march. ~ At fen miles turn slowly to right and slope down to Aktigh camping ground on
a patch of turf in the wide, shallow, shingly bed of its stream. The whole region a
bleak, desolate, and inhospitable waste. From this down stream is the Yangt Diwin and
Kugi4r route to Yirkand.

Brangsa Kardkoram, 28 miles.—Up a wide, shallow, shingly drainage bed gradually ascend-
ing between low banks of shale that roll away in wide sweeps to the mountain tops.
Vegetation most scanty in herbal tufts. A few antelopes met with. At half-way
pass camp ground of Wah4bjilga, where the Aktdgh stream flows through a cutting
in slate rocks. Then continue over the drainage bed to the Brangsa camp ground at
the entrance of a narrow defile. No fucl and no forage in all this region. This Brangsa
is also called Balti Brangsa.



17.

13.

19.

139

o

( 129 )

Daulatbeg Uldi (height 16,880 feet), 22 miles.—Through a narrow gorge up course of a
little torrent for a mile; then enter a wide gully branching off amongst the hills. Soil
soft and spongy, slate detritus. Rise gradually to foot of Kardkoram Pass, 18,550
feet high, then up a short ascent and down a steep descent over soft clay to a hill slope
along the course of a rivulet, and cross it several times en route to camp. The pass is
half-way on this march. Breathing affected by the elevation on this wide plateau.
Surface bare gravel and clay. From Daulatbeg there are two routes towards Ladakh.
One by Kidmddn, the other by Dipsang, and both meet at the Shiyok River opposite
Brangsa Saser. The first is only practicable in winter, and is traversed in three stages,
viz.—(l.) Across an undulating ravine cut plateau to Gyapshan on the upper course
of the Shdyok, 15 miles. (2.) Down the bed of the stream in and out of the water
repeatedly, and through a narrow straight where the river bed is very nearly blocked
by a vast glacier which has slid down across it, on to a bank of loose pebbles and
shingle at the foot of a lofty vertical cliff like a wall. This is Kdmd4n, -nine miles.
(3.) Brangsa Saser. Down the river course, and through another very narrow and
winding straight between a great glacier and the opposite cliffs and then down a
wide river channel to camp. The passage of the straight is done on the ice or through
the stream where it is broken. A difficult road under any conditions. The second
and usual route is the following in continuation from Daulatbeg Uldi.

Kizil Langar, 20 miles.—Over the Daulatheg plateau, across a shallow stream in a wide
deep gully with muddy soft bottom in which cattle stick, and rise up to the Dipsang
plain; wide undulating platezu from which the world around subsides, the highest hill
tops only peering above the horizon. Soil soft and spongy, gravel and clay mixed,
and, where water logged, boggy. No vegetation. Approximate altitude 17,800 feet.
Breathing distressed. From this descend a steep and stony gully into a very narrow,
tortuous gorge between high cliffs of red clay; and travelling along in and down its
torrent half a mile, enter a wider river bed of rolled pebbles over which the stream
flows in a net-work of channels. Rocks roll from the hill tops on either side into the
channel. Camp at Kizil Langar, where this channel joins a wider one from the
north-west. There is no fuel or forage in all this region.

Murghi (height 15,190 feet), 16 miles.——Route down a net-work of shallow streams on a
loose pebbly bottom, crossing them continually. At four miles pass Borsa camping
ground on a gravelly talus shelving to the stream bed. At a mile beyond quit river,
and pass over projecting bluffs, and again meet it as a raging torrent rolling over
great boulders in a tight, winding gorge, and crossing from side to side by narrow
fords camp at Murghi on turfy ground, where a gully from the west joins. Road very
narrow and difficult, and risk from stone avalanches. .

Brangsa Sascr, 10 miles.—Up the dry, stony gully to the west. At two miles pass
Chungtdsh, “ Great Rock,” camp ground at a great erratic boulder on a turfy flat. Then
descend rapidly into a deep, dark gully and follow down its winding course till it opens
into the Shdyok River; pass up its stream a mjle and ford opposite Brangsa.

Tiaty4lsk, 15 miles.—Up a rough gully and across a glacier at its water-shed for two or
three miles. Then up and down by an extremely difficult path between the side of a
vast glacier and the opposite hills, a narrow pass full of angular rocks and snow drifts,
and in summer purling with torrents on all sides. At half-way pass Sartang camp
ground, an open space menaced by half a dozen glaciers around. Beyond, pass along
a widening valley over stretches of turf fringing the stream and sloping up the hill
sides, and at a glacier projecting from a valley to the west descend into the bed of
the stream flowing from it, and camp on a gravelly flat close under the glacier. Fuel
scanty ; pasture in plenty here. An extremely difficult march.

Changlung (height 10,760 feet), 11 miles.—Down left bank of river amidst granite
rocks for three miles. Then cross river by a wood bridge, and pass along a steep hill
slope of loose gravel and sand above the river course and rise quickly up to the Lamsa
crest at eight miles on. From this descent to the secondary ridge of Kardiwal Dawin,
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and look down on the Nubra valley, the first green spot and inhabited country since
leaving Sdnji. Drop down to it by a very steep zigzag path and camp at Changlang,
a small cluster of eight or ten Tatar huts with fields around.

23. Pandmik, 11 miles.—Down the valley over two long strips of gravel talus cut by the deep
boulder bed of the Tiityslak River, where it joins the Nubra stream, and is crossed by a
timber bridge. Then along patches of turf and brushwood jangal of buckthorn,
tamarisk, myricaria, and rose to the cultivation and village of Panimik—to comfort
and supplies.

24. 'Tagar, 13 miles.—Down the left bank of the river as in last stage. Midway cross a
rocky ridge abutting on the stream, with the populous village of Chirdsa on the
opposite bank.

Rd. Sati, 15 miles.—Down the river course, as in last stage passing villages and cultivation,
to its junction with the Shdyok River. Then up the right bank of the latter {o Sati
passing villages and cultivation with patches of brushwood and pasturc between on the
way. From Sati there are two routes to Lich. Ifirst, the direct route by the Khardung
Pass. Second, the river route by the Digar Pass. The first is in three stages, viz.—
(1.) Cross the Shiyok by ford or boat according to the season, and pass up the narrow
defile of Rong, crossing its torrent several times, four miles; then rise up to a high
cultivated plateau, and at three miles more camp at Khardung village. (2.) Pold, 15
miles. Up the course of a mountain torrent, cross a tributary from the right, and
pass over moraine banks to an upland turfy slope. Continue up its winding and
narrowing coursc to the foot of the Pass. Then pass a pool and glaciér, and rise over
latter by very steep ascent to the crest of the Khardung Pass, nearly 18,000 fect high,
and descend by a very stony, steep zigzag to Pold camp ground on a turfy flat, cut by
a rivulet coming down from a glacier at the head of a glen to the right. (3.) Leh, 7
miles. Down a winding gully, and over moraine banks, the road gradually improving
to the cultivation of Leh, and then to the town itself. This is a very difficult route.
The other continues down the river from Sati.

26. Digar (height 13,080 feet), 17 miles.—Cross river, and then up its left bank for 12
miles. Then rise out of river bed up to a high flat talus of bare clay and gravel.
Cross it and pass round a hill spur, and ascend to fields and houses of Digar in an
amphitheatre of granite hills.

27. Pold Digar, 14 miles.—Up a rising moorland amongst granite boulders and across peat
beds and bogs for five miles to Pold camp ground on a spur where the ascent increases.
Then up a long stony slope covered with snow patches at end of June, and rise suddenly
to crest-of Digar Pass, 17,900 fect high. Pass through a narrow gap, and drop by
a very steep and rough path to the other side; follow a winding, turfy glen and camp
at Pold huts near a thin rivulet. Some pasture here; but no fuel. Pass very difficult.

28. Leh (height 11,638 feet) or Laddkh, 10 miles—Down the glen, across its stream to
cultivation and homesteads of Sabd, and then up the valley to Leh.

" ROUTE II.
YARKAND 10 LADAKH vid KUGIAR. (AvuTHORITY, DR. BELLEW, JUNE 1874.)

1. Yirkand to Yangichik, 12 miles.—Across a populous and cultivated plain well stocked
with trees, mostly willow, poplar, mulberry, alsaguns, and orchard trees. At five miles
cross Zilchak stream by rustic bridge, and at six miles on ford the Zarafshin or Yarkand
river, and camp another mile on at the Yangichik Settlement.

2. Yakshamba Bazir, 18 miles.—Over cultivated plain with farmsteads, meadows, and
marshes. At 13 miles pass through Posg4dm, and on to camp over freely irrigated tract
of cultivation. '
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Karghalik, 16 miles.~—~At six miles cross Tizn4f river. Country as on last stage.

Beshterck, 20 miles.—At three miles out quit cultivation, and cross a wide gravelly waste
of arid desert, strewed with boulders and coursed from west to east by sandy ridges.
Pass through a gap in these to Beshterek or “Five poplars,” a cluster of 8 or
10 huts.

Yélarik, 12 miles.—Pass out of Beshterck gully on to a wide wind swept desert of coarse
sand traversed by gravelly ridges. Camp in settlement of Yélarik, a long stretch of
farmsteads on the course of a small river,

Kugidr, 13 miles. Cross a wide, shallow, pebbly water-run; pass over a high ridge of
loose sand on summit of which is the half buried shrine of Sichciulde Mazir; and
descend to the Kugiir gully. Follow up its course seven miles past farmsteads to camp
in the centre of the settlement.

Ak Masjid (height 8,870 feet), 24 miles.—Continue up the gully, and cross its stream to
hamlet of Fusar, six miles. Here leave cultivation and habitation behind, and enter
hills up a narrow winding gully to camp ground on banks of a stream running down
an open glade. Hills of shale. Vegetation scanty.

Chiklik, 11 miles. Up a narrow winding gully by a very steep rise between hills
of loose dust, six miles, to the top of the Tupa Dawin or “ Dust Pass.” Then descend
by a steep, dusty path down a widening gorge to the bed of the Tiznif river, and camp
on a grassy flat, under an overshading bank of rock on its right bank, near a clump of
willow and poplar trees.

Khoja Mazdr (height 9,250 feet), 14 miles.—Up the bed of the river, crossing it girth
deep 24 times en roufe on a rough boulder bottom (June), in a deep winding defile,
and camp on a turfy slope on its left bank. Brushwood and forage in plenty. In
winter the road is over the frozen river; in summer through it, and dangerous from
sudden floods. Road difficult.

Diba, 6. miles.—As last stage. Camp on turfy flat at angle of junction of two torrents.
Banks fringed with willow and poplar forest. Pakhpo camps in the vicinity.

Gurunj Kdldi, 9 miles.—Up the main stream as before, crossing two tributaries from
the right, and camp on turfy slope amidst boggy springs. Hills of schist and granitic
trap, and perfectly bare. Marmots here.

Chirdgh Sildi, 11 miles.—Up stream as before through a gradually widening valley.
At eight miles pass ruins of Kirghiz Tam, a former outpost of the Chinese rulers,
and beyond it cross a projecting spur into the wider bed of the river, which in June is
covered with a deep layer of snow over which the road passes. Camp in a patch of
brushwood at junction of a tributary from the right.

Kiilanaldi, 11 miles.—Up a winding and narrowing gully by easy ascent to the top of
Yangi Dawin, 15,800 feet high, tbree miles. Then down an easy descent for two miles
to where a gully joins from the left. Beyond this down an extremely difficult,
narrow, tortuous, and deep gorge which is blocked till June by a glacier that melts
away in the next month. The passage over it very difficult down to a wider and
less steep channel, of loose shingle between steep banks of moraine rubble, which
opens into that of the Yarkand river. Cross the river and camp in tamarisk jangal
on opposite shore. River channel half a mile wide.

Kikit Aghzi, 15 miles.—Up course of Yarkand river through extensive patches of tama-
risk and myricaria crossing the river girth deep five or six times en roufe on a shingly
and sandy bottom, and camp in tamarisk jangal. Channel wide with high hills drain-
ing to it on each side.

Kashmir Jilga, 25 miles.—Up stream as before. At three miles pass ruins of an outpost
fort called Nazar Beg Kurghédn, at entrance to a glen on the left which leads in two
stages to Shahidula by Kirghiz jangal. Beyond this through an alternately widening»
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and narrowing valley to a long stretch of brushwood also called Kirghiz Jangal; and
through this to camp.

Khufelung, 11 miles.—Up stream four miles, then rise up to a shelving slope of slate and
shale on right hand; follow it seven miles and drop into junction point of a stream
from the right; cross its pebbly wide bed and camp on the left bank of Yarkand river
in tamarisk jangal. |

Aktdigh, 2¢ miles—Up course of river leaving vegetation, and passing over snow fields

filling its channel (June) to Aktigh. From this onwards the route is the same as that
by Sdnja.

ROUTE IIL

Ler 1o SHAHIDULA (No. 12 oF Roure I) By THE CHANGCHENMO ROUTE.

1o

=)

.Cﬂ

AUTHORITY CAPTAIN BIDDULPH, SEPTEMBER AND OCTOBER 1873.

Tikshe, 10 miles.—Along Indus valley, road good. The village of Tikshe contains about
600 inhabitants.

Chimray (height 11,890 feet), 15 miles.—Along Indus valley for 10 miles, road indifferent
in places. This Indus fordable in September after first six miles, turning up valley to
north for five miles of pathways through cultivation to Chimray, village of about 500
inhabitants with monastery. Bad camping ground.

Zingral (height 15,780 feet), 8 miles.—Up valley about three miles till it forks. Up
valley to eastward for 14 miles to village of Sakti; beyond this the ascent gets steeper
to Zingral; no village; good camping ground, At Zingral the valley forks to the
Chang-la and Kay-la Passes, the latter saves about six miles, but is more difficult for
loaded animals,

Tsultak (height 15,950 feet), 8 miles.—Up most northerly of the two valleys an easy but
stony ascent of two miles to top of the Chang-la Pass, 17,600 feet. A very gradual
descent of four miles, then turning abruptly to the east to Isultah, a small lake; no
village ; good camping ground. Though the Pass is not formidable cither in height or
steepness, it must always prove difficult to loaded animals on account of the badness of
the road which is a mere track winding through rocks and boulders.

“Tankse (height 12,900 feet), 14 miles.—Down valley for 63 miles easy road, cross

shoulder of hill into valley with strcam running from south-east pass Durgu a small
village, continue up valley to large village of Tankse, supplies of all sorts procur-
able, the residence of headman of the district. Behind the village is the valley
coming in from the Kay-la.

Chakar-talab, 14 miles.—Valley above Tankse narrows to a gorge for six miles, then
turns to the south and opens out, two miles further is Muglib, very small village; for
three miles the valley is a grassy swamp, then narrows for two miles of gentle ascent
among rocky boulders.” At Chakar-talab is a small shallow pond, sometimes dry in
summer ; coarse grass on further side of it.

Lukong (height 14,130 feet), 7% miles.—Five miles up valley to north-west end of Pangong
lake, water salt, 2 miles due north from end of the lake to Lukong small patch of
cultivation with stream running into lake.

Chagra (height 15,090 feet), 8 miles.—14 miles above Lukong, valley forks up one to

north-east-summer pasture ground of Tartars, one or two stone huts, grass plentiful,
and fish in the stream. '

Rimdi (height 17,500 feet), 13 miles.—A short stecp ascent out of valley half a mile due
east into broad valley running east and west. Continue for 54 miles very slight
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ascent to Lunkur, stone hut, uninhabited, a little water, then steeper ascent, but not
difficult to top of Lunkur-la or Marsimik Pass, 18,400 feet. Gradual descent down
valley turning due north, at 34 miles joius valley from west. Rimdi camping ground
at junction ; fuel scarce; water and grass plentiful.

Pamzal (height 14,790 feet), 18 miles.—Down valley to east; stony and narrow track
for two miles along face of steep hill, valley then bends to north and road improves
slightly. At nine miles, bed of stream narrows to stony gorge for a few paces, then opens
out into quartermile breadth. Very stony, brushwood plentiful, strike Changchenmo
stream running east and west. Camping ground to west of junction. Iuel abundant;
grass plentiful, half mile further down valley. N

Gogra (height 15,570 feet), 124 miles.—Up Changchenmo valley into Kugrang valley,
north north-west road good ; fuel plentiful; grass scarce.

Shummal Lungpa (height 17,020 feet), 12 miles.—Cross valley, and up Chunglung
valley to north-east stream runs in narrow gorge. At 44 miles narrow steep descent and
ascent across gorge coming from north. At six miles hot springs in river bed, valley
bends round to north road, winds in narrow track on hill side, several steep ascents and
descents. Three miles above hot springs is large ravine leading east, up which is road
over Changlung Yokma Pass on to Lingzi Thung Plain; one mile beyond is Shummal
Lungpa ravine, running east ; first balf mile narrow and stony, then opens out; camping
ground 1% mile from cntrance; water and fuel plentiful; grass very scarce.

Camp near Nischu (height 18,630 feet), 141 miles.—Up valley about 34 miles to fork,
up raviae to eastward at head of which appears a practicable pass. At half a mile take
up ravine north by west up steepish ascent across Changlung Burma Pass, 19,300 fect
high. Descend low hill into broad shallow valley duc east, down valley, which bends
to north, and camp near black jagged hill. No grass or fuel ; march throughout good
for laden animals.

Camp Lingzi Thung (height 17,680 feet), 161 miles.—Down main valley which makes
a great sweep round to north-cast, and at 64 miles opens out into Shumshul Plain by
Kala Pahar. Duc north across plain for six miles cross low ridge with 200 feet rise
and 700 feet descent on mnorth side into Lingzi Thung Plain, duc north for five miles
and camp in water-course; fuel and water to be got by digging; no grass. Irom low
ridge above mentioned, rocky peak at head of Kizil Jilga ravine bears 349°.

Jungle Camp, 17 miles.—Across plain for 9 miles, straight for rocky peak, across low
ridges for 8 miles, and camp by small pond. No grass or fuel, but the latter can be
collected on north side of plain where it is plentiful.

Camp Sumna (height 17,150 feet), 214 miles.—Among low hills for 3 miles into broad
valley running north in which is plenty of water; keep up valley northwards for 2
miles towards smooth round hill, and turn up broad valley running in from west for
11 miles to red rock, and cross the Kizil Diwan (height 17,290 fect) at foot of it into
Kizil Jilga ravine. Water, grass, and fuel obtainable 3 miles down, and more plenti-
ful still further on.

Kizil Jilga (height 16,360 fcet), 9 miles.—Down valley to Karakash river flowing
between two huge red rocks, camping ground under southern one. Grass and fuel
plentiful,

Khushk Maidan, 17 miles.—Down Karakash valley, at 5 miles water disappears in the
ground. None to be found for 11 miles, where are numerous springs. Camp on south
side of valley. Fucl abundant; grass searce. Road excellent all the way.

Chung Tash (beight 15,740 feet), 7 miles.—Down valley, which narrows. Huge rock on
right bank. No fuel or grass. Road good.

Camp Sumnal (height 15,540 feet), 13 miles—Down valley, which at 3% miles bends
round to north, and valley leading to Aktagh comes in west. The Karakash then flows
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in narrow gorge and at 6 miles from Chung Tash are hot springs on right bank. A little
fuel, but no grass. One mile above hot springs valley opens for a mile then closes again.
Road in parts stony and bad. River has to be crossed frequently ; small patches of fuel in
side nullahs. Good camping ground at bend of river to east, where large nullah from
west joins. TFuel and grass abundant.

Camp Tak Marpo (height 15,000 feet), 11 miles.—Valley opens out for 3 miles. Zinchin
on right bank. Fuel and grass. Valley then narrows ; road encumbered by huge boulders
and masses of rubbish; very difficult for laden animals; camp under yellow rock on
left bank. Fuel and grass at intervals all the way.

Camp Polong Karpo (height 14,600 feet), 21 miles.—Valley opens out and travelling
good. At 8 miles is broad valley on left with abundant fuel, after which fuel is to
be found all along in main valley; grass very scarce. At 16 miles valley narrows and
turns to north, fuel becomes more plentiful. At Polong Karpo is a huge rock in bed
of valley on left bank ; good camping ground ; grass abundant.

Camp Sora (height 14,000 feet).—At 5 miles river takes sharp bend to north-west into
broad valley at foot of Kuen Luen. TFor 2 miles on either side of the bend is no fuel
or grass. Ground at Sora covered with natural salt pans. Good camping ground. Fuel
and grass abundant.

Jungle Camp, 17 miles.—Camp at mouth of small ravine. Opposite mouth of Karajilga
ravine. TFuel and grass abundant.

Gulbashem, (height 12,390 feet), 424 miles.—Road down valley good ; and grass and fuel
abundant everywhere, except for 2 miles above Gulbashem. 12 miles above Gulbashem
the river is much increased by springs. Gulbashem is a favourite Kirghiz camping
ground.

Balakehi, 10 miles.—Grass and fuel.

Shahiddla (height 11,780 fect), 13 miles.—Small deserted fort on left bank of the Kara-
kash. Grass ani fuel abundant. At 6 miles strike road from Sugat Pass; road good.

Though parts of the road are practicable for guns and wheeled carriage, it is on the
whole only available for camels or horses.

ROUTE IIla.

Pariation on No. ILI, (Captain Trotter, September and October 1873). From Gogra (Station 11

1.

2.

3.

of Route I11) to Shakidula (No. 27 of Route I11).

Kotajilga (height 16,730 feet), 8 miles.—Road up stream the whole way good, but somewhat
difficult for loaded ponies, as there are scveral steep ascents and descents in crossing
tributary streams, which in the autumn contain only a few inches of water. Pass ravine
on right leading to Nischu as per Captain Biddulph’s route. At the camp, grass, water,
and wood procurable.

Pangtong (keight 17,250 feet), 74 miles.—Steady and gentle ascent through a broad stony
ravine for four miles, then somewhat steeper. Camping ground covered with snow, but
grass and an inferior fuel said to be plentiful.

Sumzungling (height 17,310 feet), 15 miles.—Steady and not very steep ascent to the
Changlung Pass (18,910 feet). The road then passes over a high table-land for about a
mile, after which it enters a ravine along which it passes for 9% miles of execrable road,
crossing the stream in numerous places before reaching the camping ground at the junc-
tion of three nullas. Water and a little grass on a netghbouring hill, but no fuel, one of
the worst marches on the whole road, as the number of recently dead animals that
strewed the road too surely testified.
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Dchra Kompés (height 17,890 feet), 19 miles.—Road runs nearly due north up a gentle
ascent for about 5 miles, road fair, then for several miles of good road across the west
edge of the Ling-zi-thang plains; crosses several easy open ravines draining eastwards
descends into and crosses a branch of the Karakash river and camp at foot of a low
pass; very little water to be obtained by digging; and no grass or wood.

Shinglung or Dunglung (height 17,030 fect), 18 miles.—Across pass, and down a ravine
for 54 miles into Karakash river, where plenty of boortsee and water, but no grass. Road
follows river, which after 3 miles turns up sharp in a northerly direction, road good, but
stony ; boortsee abundant,

Kiziljilga (height 16,360 feet), 144 miles.—Bad stony road down bed of Karakash River for
the first mile, then between about two or three miles of ice bed have to be traversed, the
bed extending right across the ravine, here about  mile in breadth ; road very slippery
and difficult for laden animals. Near camp passage of Karakash difficult (in October)
owing to admixture of ice and water. Fucl (boortsee), grass and water, within reach
of camp down Karakash River.

Chungtash or Chung Tdsh (height 15,740 feet), 234 miles.—Road down Karakash River
generally good but stony and bad in the latter portion. Camp badly situated, as there
1s neither wood nor grass both of which might have been had at Khushk Maidan, a
few miles further back. Camp under a big rock near where the bed of the Karakash
is very much narrowed by precipitous hills coming down near the river bank.

Shorjilga, 14 miles.—Road for two miles down Karakash, which takes another sudden
curve to the north-east, the road goes up a tributary stream containing nearly as much
water as the Karakash itself. Road bad for two or three miles owing to the number
of times the frozen stream has fo be crossed and recrossed, it then passes over a toler-
ably level plain up to a gorge at the mouth of which is Shoorjilga. In October
there was no water there and camp had to be pitched balf mile up the gorge at a
place where the river water disappears into the ground; not a stick of wood or
blade of grass.

Kérétigh (height 16,890 feet), 9 miles.—Up ravine for several miles, snow and ice nearly
the whole way and road bad ; short but sharp descent from Karatagh Pass (17,710 feet)
into large flat openplain, covered with several inches of snow. Lake frozen over, but
water obtained by making hole in ice ; plenty of boortsee, but no grass visible.

Aktdgh (height 15,590 feet), 224 miles.—Road the whole way good, over a level plain,
which was entirely covered by snow. About half way at cast foot of low double-topped
hill is a place called Tamba* sometimes used as a camping ground. Ak-tagh is at the
junction of the Karakoram and Changchenmo Routes.

Chibra 10 miles.—Road crosses strcam and goes up ravine, steady ascent with fair but
stony road. No grass or wood at camp.

Suget (height 12,970 feet), 18 miles.—Up ravine to top of Suget Pass (17,600 feet), 4
miles. Steady ascent and road good. Descent steep through the snow down zigzag,
then straight down ravine for eight miles due north. Road stony, but descent gentle.
Road then turns eastward and soon leaves the nullah, which has a very rapid fall; an
alternative road goes right down the nullah in which there is plenty of wood and grass,
abundance of both at camp.

Shahidula (height 1,780 feet), 8§ miles.—The road descends to Karakash River (two miles)
and follows the river to camp, crossing it twice en route. Passage somewhat difficult.
Plenty of wood and grass a few miles up the Karakash River. Shahidula is the same
as Station No. 12 of Route L

* On this march we lost our road and had perforce to halt at Tamba, where we found boortsee; melted snow

served for water, which is not procurable here in summer.
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ROUTE IV.
YAREAND TO KASHGHAR (CAPTAIN TROITER), NOVEMBER 1873.

Kok Rob4t or « Blue Hostelry” (height 3,830 feet), 22 miles.—Pass through cultivated tracts
and at 43 miles cross the Opo or Arpi canal (from the Y4rkand river) by a good
bridge. A little distance beyond is the village of Kdrdkoram, after which the road passcs
through grassy swamps, followed by a desert waste. Occasional small villages are passed
before reaching Kok Robét, a scattered village of about 200 houses,

Kizil (height 3,910 feet), 26 miles.—Pass over sandy desert, without habitations or cultivation,
to Ak Rob4t or «“ White Hostelry,” where are two small wells whose surface water is 98
feet below the ground level ; another 134 miles over flat waste to Kizil, a large village of
about 500 houses. The dry bed of the Kizil stream is passed, coming from the Kizil
Tagh on the west. The country is irrigated by small canals taken higher up from the
Kizil River which in summer contains a fair supply of water.

Yangi Hissar or “ New Fort” (height 4,320 feet), 284 miles. Over a flat plain irrigated
by small water-courses from the Kinkol River, the scattered villages of Chemalung,
Kudok, Kosh-gombaz, Tuplok and Kalpin are passed. Low sand hills on right before
reaching the Yangi Hissar River, which has its chief source in springs a few miles
south-west of the town of the same name, which lies two half miles beyond it. Yangi
Hissar is a large town with strong fort, and contains about 4,060 houses. The Yangi
Hissar River¥ is crossed by a two-spanned timber bridge, about 60 fect long. A low
ridge of hills scparates it from the town. The fort is about 600 yards to the north of
the town.

Yapchan (height 4,210 feet), 234 miles.—Pass at four miles the Zaikdsh stream fed from
springs on the west, further on cross two branches of the Sailik canal from Kusink.
After passing the villages of Khdnka Sorgoluk, and Tuglok cross by a wooden bridge a
large canal from the Kusén River, and then cross the main stream of the Kusin itself
by a wooden bridge. The road follows the lower bridge of the stream for about a mile,
and is much cut up by branch canals. Soil generally sandy.

Yangi-shahr or new city of Kashghar (144 miles).—Road passes through cultivated coun-
try and crosses several streams and canals, the largest of which are the Tazgin or
Khanarik or Yamunyar and the Karasd (chiefly fed from springs). Pass the villages of
Tazgin, Turmalak, and Kasr Robdt. The old city of Kashghar lies about five miles

" from the Yangi-shahr in a north-west direction.

ROUTE V.

KASHGHAR TO MARALBASHI (AUTHORITY, CAPTAIN BIppurrn) JANUARY 1874.

1.

Sang, 19 miles. Through cultivation; at six miles village of Barin; 74 miles Arowah,
junction of road from city of Kashghar; nine miles village of Yandumba, from where
goes cart road to Kizil Boia to east; cross rivers Yamunyar and Chokanak flowing
into Kizil, both bridges swift streams. Sang large village.

Faizabad (height 4,000 feet), 16 miles.—~Large village, through cultivation; at two miles
cross small river; no bridge. :

Yangi-awat, 11 miles.—Small village, cultivation almost ceascs from Faizabad; at seven
miles small village of Shagiat.

Kashmir, 28 miles.—Through bush jangal and plain ; at 20 miles cross river Kizil; bridge
used in summer; ice bears carts, &c. in winter. Kashmir a small post-house, no village.

Togha Sulukh, 13 miles.—Through tree jangal and white grass ; a small post-house.

* VWhich I have known called by no less than nine different names.—H. T.
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Shugeh, 18 miles.—A small post-house ; road all the way through tree jangal.

Maralbashi (height %450 ), 14 miles.—Small village and fort; road through tree jangal and
high grass. Maralbashi is at the junction of Kashghar road, with road from Yérkand
to Aksu. Carts travel frecly all the way.

ROUTE VI.
KasacHAR TO CHADYREKUL, CAPTAIN TROTTER.
Kashghar (Yangi-shahr) to—
Besdk, Upper Artysh (height 5,290 feet), 26 miles.—Road leaves on left at 53 miles the
old city of K4shghar, and then crosses the Tuman (Kdshghar) river by a good bridge;
passes through numerous gardens into an open stony plain, and then through a gap in

a low range of hills, beyond which lies the district of Osten Artysh, consisting of numer-
ous scattered townships.

Chung Terek, or “ Big poplar tree, (height 7,000 feet), 20 miles.—Road passes over level
plain and then up the gently sloping Toyanda valley. Road good but stony; pass ez
route the old Chinese outpost of Teshelktash and the small village of Tupa; a small
Kirghiz village at camp.

Chakmék Forts (height 8,830 feet), 20 miles.—The road continues up the Toyanda valley
and passes through precipitous hills rising some 3,000 feet above the bed of the
stream, which has to be frequently crossed, both on this and the last march. At 12
miles pass the ‘“Past Kurghan” or Lower Fort, garrisoned by a detachment from
the larger forts at Chdkmédk further on. A few Kirghiz tents en roufe, but no other
babitations. From Chikmik a road goes across the hills to the east to the Terekty
Forts.

Balghtin Bishi (height 10,540 feet), 10 miles.—The road continues up stream, and at
about eight miles passes the Suok outpost at the junction of two streams from the Suok
and Turgat passes. The former is two days’ journey in a north-west direction by
a very difficult road; two miles above the outpost is the camp, where plenty of fire-
wood, though but little or no grass.

Turgat Bela (height 11,090 feet), 15 miles.—Road always up stream at first through
precipitous hills, which open out somewhat as the camp is approached. Occasional
Kirghiz tents; plenty of grass near camp; but fuel very scarce.

To Chadyrkul (Lake), 20 miles.—13 miles to the crest of the Turgat Pass, a gentle ascent
right up to the foot of the pass, from which to the crest (12,760 feet) there is an ascent
of about 400 feet in a distance of a mile. Irom the pass the road passcs along a
spur for about three miles, and then rapidly descends to the lake, which lies about
1,500 feet lower than the pass. Plenty of grass, but little or no fuel obtainable.

The road from Kashghar to Chadyrkul is good throughout, and could with very little
labour be made available for light carts and ficld guns. In January a little snow lay
by the roadside to the north of the pass, but none whatever on the south side.

The route just described is on the main caravan route between Kashghar and Almati
(Fort Vernoye), for details of which maps can be consulted.

ROUTE VIIL

Kasuauar 1o BeLowrt Pass, (Carraiy Trorrer) FeBrRUARY 1874,
(On road to Usk Turfan.) .

Kashghar (Yangi-Shahr) to—

Altyn Artysh (height 4,100 feet), 22 miles.—Over plain for a great part of the way;
road good ; pass Kashghar River by wooden bridge (in cold season), and subsequently
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cross two smaller streams and canals, and traverse a low ridge before entering the
Artysh valley, which contains numerous villages aggregating perhaps 2,000 houses.

Kalti Aildk (height 3,950 fect), 22 miles.—Good road over level plain.

Kyr Bulak (height 5,340 feet), 33 miles.—Good road passes over plain and then through a
range of low hills up the Sogon strcam, on which is a military outpost, then crosses a low
pass and emerges into a large plain. Camping ground is occasionally used by Kirghiz.

Jai Tupa (height 4,910 feet), 20 miles.—An occasional camping ground of Kirghiz ; water
scarce ; situated near the centre of an extensive forest of stunted poplar trces; good
road passing over level plain; plenty of grass and fuel.

Ui Buldk (height 6,650 feet), 27 miles.—Road good but stony; crosses a low spur into
the Ui Buldk valley, where plenty of fire-wood and a moderate amount of grass; water
scarce, but plenty of snow.

Tigarek, 17 miles.—Road up stream and then over a spur from the main range, stony, but
otherwise not difficult. Tigarek is in a large grassy plain (no water) surrounded by
hills ; is sometimes used by Kirghiz as a winter pasture ground, when snow is used as
o substitute for water.

Belowti Pass (height 11,360 feet), 9 miles.—Road crosses some low spurs and then
passes up a ravine ; a steady ascent of four miles followed by a sharp pull of two miles
up to the pass ; no high peaks near the crest, but undulating grassy ridges. The road
descends on the north side of the pass in the valley of the Kokshdl river. The
Belowti Pass was the furthest point reached by Captain Trotter, and from it the
marches to Ush Turfan were said to be as follows :—

Ak-chi, 10 miles, on Kokshal River.

Kuyok Tokai, 22 miles, down river.

Safr Bai.
Karawal, 22 miles.
Ush Turfan, 16 miles.

Total distance, Kashghar to Uch Turfan, 242 miles ; from Safr Bai (No. 10) a road is said to go

o

to Karakul (ncar the old Issigh-Kul Fort) by four difficult marches, crossing the Bedul
and the Zanku passes, and the head-waters of the Naryn River. From Karakul roads
go to Kuldja and to Vernoye (Almati).

ROUTE VIII.

YANGI HISSAR TO KILA PANJAH, WAKHAN, BY THE LITTLE PAMIR (CAPTAIN
BIDDULPH) MARCH AND APRIL 1874.

Ighizyar (height 5,600 feet), 19 miles.—Large village. Road nearly due south, through
sand-hills and cultivation, crossing two small streams, over soda plain for 5 miles, cross
stream by village, and over stony plain for 7 miles; practicable for wheeled traffic.

Aktala (height 7,345 feet), 17 miles.—Kirghiz camp, south-west four miles over plain to
Aktala valley, then up valley 13 miles. At six miles pass through rnined Chinese
fort closing the valley. Fuel, grass, and water abundant ; road good.

Sasak Taka (height 9,455 fect), 13 miles. Out of main valley, into side valley to south,
fiest few miles narrow and stony, then opens out and travelling improves. Wood
and grass abundant. Kirghiz camp at Sasak Taka.

Kaskasu (height 10,960 feet), 14 miles.—Kirghiz camp up valley; travelling good ; grass
plentiful, but fuel scarce. Several Kirghiz camps in the valley.

Chehil Gumbaz (height 10,310 feet), 84 miles.—Kirghiz camp ; half mile from Kaskasu road
turns up small valley to south, and at another mile is foot of Kaskasu Pass, first 200
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yards stecp, then for three miles winding through unduldting grassy hills round head
of valley to top of pass 13,000 feet,-road good half mile along narrow ridge then steep
zigzag descent of 1,000 feet into Charling valley to Chehil Gumbaz at junction of
two valleys. Grass and water plentiful ; fuel scarce. :

Past Robat (height 9,370 feet), 9 miles.—Road up valley to west for 2% miles to foot
of Torat Pass; 14 mile of ascent; not difficult for laden animals to top of pass,
13,400 feet; long stecp descent into narrow valley; road stony and bad; into broad
valley, to south to Past Robat ; Kirghiz camp at junction of two valleys; grass, fuel, and
water abundant.

T4rbéshi (height 11,515 feet), 8 miles.—Kirghiz four miles up valley to fork. The valley
to the right leads to Tashkurghan by the Yambulak Pass, only used in summer.
Up valley to left for two miles along narrow gorge, among rocks and boulders, the
stream having to be crossed and recrossed more than a dozen times. Many hot springs
in the defile, steep ascent of 400 feet into upper valley, when road again becomes good.
This route can only be used when the stream is low in winter and carly spring.

Shindi, 17 miles.—Up the valley for eight miles of gentle ascent to the Chichiklik plain,
about 1% mile in diameter; to south-west is the Kok Moinak Pass, used in spring and
summer, by which Sirikol is reached in 14 marches ; to north is the route by Yambulak
Pass before mentioned. Bending to south a long descent, steep and stony, brings one
to Shindi, where are a few Sarikoli huts.

Tashkurghan (height 10,270 feet), 19 miles.—Down valley for four miles to Y4rkand
River., From here a road up valley to east leads over the Shindi Dawan to Tarbashi.
Continues up Yarkand River to foot of Tashkurghan. Road good all the way. Grass
and fuel plentiful. '

Kanshibdr (height 12,980 feet), 17 miles.—Duc west from fort into Shingan valley. The
first three miles of narrow defile strewn with boulders, very difficult travelling, after
which valley opens out and road gradually improves. Fuel and grass plentiful.

Aktdsh (height 12,600 feet), 18 miles.—Up valley to right, and after a mile up fork to
left to foot of Nezatash Pass 15,000 feet. Three miles of gentle ascent, last 300
yards to top steep. Descend into valley running north-west along this for eight miles,
over low spur into broad Aktash valley running south. Grass and fuel plentiful.

Ghéz Kul, or lake of Little Pamir (height 13,200 feet), 46 miles.—Down Aktash valley
to south into Little Pamir due west, travelling excellent the whole way. Grass and fuel
plentiful everywhere. Camp by lake. At six miles from the lake is Kabr-i-Bozai,
deserted Kirghiz huats, opposite which is road leading to Kunjid by Tagding-bash
Pamir, over Kujroi Pass. .

Langar (height 12,530 fcet), 25 miles.—Continue due west; at 10 miles Pamir narrows
into rocky valley, and travelling becomes difficult; road winding along face of
hill with many small ascents and descents. At Langar deserted village; fuel and
grass plentiful. Opposite Langar is road leading to Kunjoot by Bykurra Pass,
closed three months in the year. This is the road gencrally used between Wakhan
and Kunjda.

Sarhadd (height 11,150 feet), 24 miles.—Down main valley, travelling bad; road much
encumbered with boulders, and there are two stcep ascents and three steep descents,
very trying to animals. The stream has to be crossed many times, and the road in
consequence of melting snow becomes impassable after 1st May. From Sarhadd road
leads to south to Yassin and Chitrdl by Baroghil, Darkot, and Ishkaman Passes.
Sarhadd is the frontier village of Walkhan,

Kila Panja, 55 miles.—Down valley to foot, road good for laden animals villages at
intervals the whole way ; grass and fuel plentiful. By the village of Yur, 18 miles
from Sarhadd, i3 a summer road into Mastuj. At Vost, 38 miles from Sarhadd, is a
road leading into Chitrdl said to be only practicable to men on foot.
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ROUTE IX.

Kira Paxgan (Roure VIIT) To AKTASH BY THE GREAT Pamir (CaPprain

TROTTER), APRIL 1874.
Kila Panjah (Wakhan) to—

1. Langarkish village (height 9,350 feet), 6 miles.—Road lies along the banks of the main
Panjah Rlver, and then up the northern branch; pass on right bank the villages of
Zang and Hissar. All supplies for the journey across the Great Pamir have to be taLen
from Langarkish, which is the highest village on the north branch of the Panjah river.
The walley is bounded by lofty and pre01p1tous mountains.

2. Yumkhina or Jangalik (height 11,440 feet), 18 miles.—The road follows the right bank
of the river, above which it rises in many places to a height of 1,000 feet; cross the
Ab-i-zer-i Zamin (River), four miles beyond which is the camp. Plenty of grass and
fire-wood. :

3. Yol Mazar (height 12,320 feet), 18 miles.—Road still along right bank of stream, at four
miles cross the Ab-i-Matz (river) up which passes a summer road to Shighnan, two
miles further is Boharak, the commencement of the Great Pamir. Plenty of grass
and boortsee. Road good.

4. Bilaor Bas (height 13,120 feet).—March along right bank of river through a grassy plain
bounded on both sides by undulating hills. .

Mazdr Tdpa (height 13,760 feet), 20 miles.—Road up gentle ascent the whole way, and on
the right bank of the stream.

6. Sarikol (head of the lake), (height 13,950 feet), 164 miles.—Road up gentle grassy
slope to Victoria Lake, passing along its northern edge. The lake is ten miles
long and nowhere more than two miles in breadth. Camp at the east end of the
lake ; whole ground under snow, but very fine pasturage in summer. From Sarikol a
road leads across to Langar, at the west end of the Little Pamir, crossing the Warram
Pass.

7. Shash Tupa (height 13,760 feet), 194 miles.—Cross a low water-shed a few miles from camp
and then enter a valley, the stream down which flows into the Ak-su river; very gentle
descent through broad open valley to camp. Roads traverse the Pamir here in all
directions.

8. Dahn-i-Isligh (mouth of the Isligh River), height 13,220 feet, 18 miles.—Gentle descent
through open valley, pass several broad open ravines. This camp may be considered
the termination of the Great Pimir. Plenty of grass and fuel.

9. Ak-tash (height 12,600 feet), 37 miles.—Road follows the Isligh River until it joins the
Ak-su, both of these streams partially frozenm, but ice breaking up making journey
somewhat difficult. The Isligh River passes through prempltous mountams, after
entering the Ak-su valley turn south to Ak-tash, which is the same as station 11 of
Route VIII.

(13

ROUTE X.

TASHKURGHAN TO YARKAND, VIA CHARLING RIVER (CAPTAIN TROTITER, FROM
KisnEN SiNg).

Tashkurghan (No. 9 of Route VIII) to— .
3. Chehil Gumbaz {No. 5 of Route VIII), 56 miles.

4, Tashkerim, 19 miles.—Road passes down Charling River ; Kirghiz encampments ; wood and
grass; pass on road Alumbitte Kurghan. From Tashkerim a foot-path leads across the
hills to Kinkol camp.
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Khaizak-vil, 144 miles.—The road continues down Charling River. Pass on left bank at
eight miles the small village of Bagh (30 houses), also the villages of Kiok-tash,
Mirgul (25 houses), and Yoya (15 houses).

Arpalik, 21 miles.—Road leaves Charling River and passes up a tributary stream to small
village of Yamunarik. Thence goes over two low passes, the Kara Diwan (at 113

miles) and the Kizil Diwan.

Kizil-tagh, 154 miles.—Road good for three miles to Tangitar, where the river (Kizil)
passes for five miles along a very narrow ravine, very difficult to traverse in the after-
noon owing to floods caused by the melting of the snow on the hills above.

Yak-arik, 23% miles.—Good road over the “ Shaitan kum” or * Devil’s sand.”
Yarkand, 20 miles. Road passes over a well cultivated and thickly inhabited plain.

Total distance, Tashkurghan to Yirkand, 188 miles.

ROUTE XI. .

Route from Kila Panjah (WAKHAN) to Kila Wimar (ROSHAN) along the river Panjak.
Authority Caplain Trotter (from Abdul Subkan.)

Number of

REMARKS.

a
Eo Names of places. | Country or district. E,E
Z
1 | Kila Panjah to Khan- | Wakhin 16
dut.
2 | Pigish ... ...| Ditto 6
3 | Shikharbi Pareshan... | Ditto .| 20
4 | Patir ... ... | Ditto | 17
5 | Yaghduru (Doyam) or | Shikashim Wl 17
2nd.
6 | Barshir... ... | Ghirin  (Badak-] 9
shin.)
7 | Nawdbad ...| Ditto W14

A village with about 30 houses and mud fort. Road stony,
passes through village of Parg at 24 miles, Pakui at 5%
miles, and ruins of Ishmirgh at 9 miles. From Pakui
to Khandit is a dense forest of stunted poplar trees.

A village of 30 houses. Road good, and along left bank
of river; much cultivation. Supplies plentiful.

A scattered village of 30 houses. At 13 miles is the large
village of Argund. Road had and stony and along left
bank of river. Supplies plentiful.

A frontier village between Wakhan and Ishkashim, subject
to Mir of Wakhan, consisting of 25 houses, villages
passéd on road are Verg at 7 miles, Sad Ishtrag at 10
miles, and Kézideh at 11} miles. From Sad Ishtrag a
road strikes off southward to Chitrdl, the capital of
Kishkaro. Four miles beyond Kizideh the river turns
abruptly northwards, and is dangerous here for horses, as
it passcs over a narrow ledge of rock overhanging the
river. Road stony. Supplies plentiful.

A village of 15 houses. Valley in this march wider and
river broader. At 6 miles is the large village of Ishka-
shim of GO houses. A road joins here from Faizabdd.
At 8 miles village of Yaghdiru (Aval) or first.
Road good, and through rich cultivation. Supplies plen-
tiful.

A small village belonging to the Ghiran district situated
on the right bank of river Panjah. River forded 3 miles
above village of Sar-i-Shakh, left bank avoided being
dangerous for horscs. Road stony and bad. Supplies
plentiful.

A deserted village on the left bank, river recrossed at ford
near deserted village of Kdzideh at a mile and half from
Barshér. Another road from Badakshdn to Ghdrdn (vid
Aghirda Pass) and to Shikh Darrah valley, crosses at the
same ford. At 5 miles is the deserted village of Zich,
on the opposite bank of river is a ruby mine. No supplies
here. Cultivation scanty. Grass and wood plentiful.
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ROUTE XI.

Route from Kila Panjah (WAKHAN) to Kila Wamar (ROSHAN) along the river Panjak.
Authority Captain Trotter (from Abdul Subkan)—concluded.

Names of places. Country or district. REMARKS.

Number of
stages
Distance in
miles.

8 | Darmirakht ... | Shighndn ... | 113 | Camp on the left bank. Darmdrakht is on the opposite
bank from whence supplies are procured by means of a
wooden bridge thrown across the river, which is about
150 yards wide here. From Nawabdd at 3 miles is the
large village of Shekh Beg in ruins, and further on the
road runs through a tunnel called Kuguz Parin, or * hole
in the rock.” Road bad and stony. The Kuguz Parin
in the boundary between Gbéran and Shighnan.

9 |Vidr ... .. | Ditto .. | 144 | A scattered village of about 40 houses. At two miles from
Darmarakht a large tributary of the Panjah river called
Arakht is crossed by a strong wooden bridge. At 93
miles the road ascends and traverses the Mithinz and
Tarseb passes. Road bad and stony. Supplies plentiful.
10 | Kila Bar Panjah ... [ Ditto 5% | A large town on tho left bank, the capital of Shighndn.
Adjacent to it stands a stone fort on the margin of the
river. At Dasht-i-Khust, the river Suchin falls into the
Panjah. At 3} miles is the small village of Deh-i-Mur-
ghin. Road good. Supplies plentiful.

11 | Sicherb ... | Ditto 9 [ A village of 20 houses on the right bank. Sicharb is
reached by crossing the river either by ferry at Kila Bar
Panjah, or by ford at the village of Dishar at 3 miles
lower down. Yumj village is at 44 miles from Sacharb.
Road good. Supplies plentiful.

12 | Kila Wimar ... | Roshan ...| 22 |Alarge town, the capital of Roshin, situated about 1}
miles above the junction of the Murghdbi river with the
Panjah. Fort and towu on the high bank of the Panjah.
At 13 miles is the small village of Past Khdf. At 16
miles stands the Darband tower, built on a rock. This
is the boundary between Shignin and Roshan.

Total distance ... | 1613

ROUTE XII.
YARKAND To AKSU. AUTHORITY, CAPTAIN CHAPMAN.
Buan Sixe.
FROM YARKAND TO AXSU AND ONWARDS.

1. Yarkand, Terek Langar, 7 task,* Ek Shamba and Char Shamba Bazaars en rowie ;
cultivation and gardens to within one mile of the halting ground.

* Nore.—A tash is the ordinary uuit of measurement of distances in Eastern Turkistan, and on many of the
principal roads fash-boards have been crrected Yimilar to the wooden sign posts, still existing in some parts of
England. They were put up between Khotan and Kashghar shortly after the accession of the present Ruler, but
the Yarkand road the following measurements were made by Kishen Sing Pandit :— .

Number cf Average number
paces, - of paces per
tash,
From lst to 5th Tash Post ... ... 36,350 9,112
,» bthto 8th » .. 27,880 92,93
»» Sth o 11th » .. 26,800 8,933
Mean value of each tash ... 9,113

or almost exactly 44 English statute miles. Theoretically the tash is equal to 12,000 paces of 2 riding camel,

snd it is by means of this measure that the distances are said to have been laid out between Yarkand and
Kashghar—[H. T.]
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Terek Ldngdr, a village of about 40 houses, with two musjids, in every house a room
for the accommodation of travellers.

To Lai Lik, 7 laskh, through desert and low jungle; at 4 tash a deserted Léngir
of the time of the Chinese; at Lailik, 22 houses, the inhabitants support them-
selves by the entertainment of travellers; supplies, &c.

To Menut, 4 tash, through a jungle of high trces. The road within one tash of
Lailik (on the Yérkand side) approaches the Yarkand river; it is touched three
times by the road during this stage. At Menut 16 houses in all, accommodation
for travellers; supplies, water, &ec. ‘

To Alaigur, 5 tash, through a jungle of high trees, the river is encountered twice
en route. At Alaigur 23 houses, accommodation in each ; supplies and water; the
river is nowhere crossed, but the road follows its bank.

To Aksék Mardl, 3 task, through jungle as during previous stage, the road approach-
ing the river once en route; 14 houses at the halting stage, accommodation in
each, and supplies, &ec.

To Skamdl, 5 tash. Here is only an old rest-house, but about a mile to the cast
on the bank of the river is a cluster of some six houses, whenee the traveller
may get somec supplies; the entire route through jungle. krom this point the
river runs wide of the road. ‘

To Mardlbishi, 3 tash. High jungle encountered em roufe, but in patehes, there
being here and there strips of sand and bog, the only water being obtained from
springs. A fort, and considerable place. Vide Captain Biddulph’s report.

To Charwdgh, 3 task. 'The spursof a range of hills stretching-out from the Tianshan
are to the north of the road which runs through jungle with cultivation here and
there, the drainage from this point is into the Kashghar River from which canals
are cut to Mardlbdshi and onwards; there are about 40 houses in Charwdgh,
cach having accommodation for travellers.

To Tumshuk, 4 tash. Half way a hill is to thenorth of the road under which the
road immediately runs; on the top of this hill is a Mdzar and also one at the
base. Captain Biddulph gives this hill the name of Pir Shereh Kuddam Muir-
taza Ali Tagh, and thinks the rock must be basaltic. Beyond this hill is a
fort, and at the distance of about a tash is a ruined eity at the hase, and on
the slope of a second hill (this is one of the buried cities) the houses are of
earth and not of stone. One tash further to Tumshuk, through a low jungle,
a place of 32 houses, accommodation for travellers. A canal from the Kashghar
river is crossed at 2 miles from Tumshuk by a bridge; this is narrow and com-
paratively deep, being only some 10 yards across, it runs away east.

To Chadyrkul, 3% task, through a jungle of high trecs; 15 houses.

To Yaka Kuduk, 4 taskh, through a jungle of high trees; water from a well about 30
feet deep; there is a slight drainage from this point; southwards towards the
Yarkand river about 12 houses in Yarkudut, where travellers are accommo-

dated.

At this point the road divides into two, the shorter and more dircet road going by—

Yazdak, 5 tash. High trees during half the march when thesc change to low
jungle. No water en roufe, spring near Yazdah itself. About eight houses
n Yazdah.

To Childn, 3 tash. Low jungle and sandy desert; no water en route ; 22 houses in
Chilén ; two large trees at this place which arc conspieuous ; two tanks at Childn
supplied by springs.

The longer one by—

12 Suget, 4 tash. A deserted Lang4r, but no water; no one halts here; if a halt is
intended, water must be carried.
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13 Chkilin, 6 task. A low jungle, but no water on the surface; but it may readily be
obtained by digging. This is the easterly of the two roads.

This road is closed after the winter season when the thaw sets in and occasionally
when the springs swell and bring an extra amount of water.

14. To Ckol Kuduk, 4 tash. Through desert without water. At Chol Kuduk -water
obtained from a well, but the water is brackish. There is a large serai here
with a musjid. Here is a low range of hills on the north-west, close to which
the road runs, and behind which is the bed of the Kashghar Daria.

15. To Sa¢ Arik Langar, 4 task. Through a desert, with sand and small stones. At
Sarek Laing4r there are two serais, and a post for the examination of passports ;
eome 30 or 40 houses with cultivation, &ec. ; water by a canal from the Kashghar
Daria.

16. To Kumusk or Kumbdsh, 8 task. The Kashghar Dariais crossed at one mile from Sai Arik
Léngar. After the crossing there is a group of hamlets known as Aykol, beyond
this eastwards at about one and half tash is a considerable sheet of water; in
the district, which takes its name of Aykol from this, are some 2,000 houses.
Cultivation may be said to extend from Sai Arik Lingdr as far as Aksi ; there is
o bazaar held at Kum. In Aykol are two serais and a con51dera.blc bazaar
(Thursday) ; the country is cut up by canals from the Kashghar river. The
Kum district stretches towards Ush Turfdn and eastwards; it is said to contain
8,000 houses. Kum Bazaar, which is the head-quarters of this district, is off
the road some 24 miles. At the stage of Kumbésh there is merely a Lingar.

17. To Aksd, 4 tash. After leaving Kumbish, about two tash, the Ush Turfin river is
crossed ; it runs in three principal channels, one of which is crossed by a ferry
during the cold season ; the Kashghar Daria was crossed in four separate channels
at some distance from each other, and all bridged. After leaving the Ush
Turfin river the road rises to a platean along the skirts of which it passes.
It drops suddenly upon Aksdi. A small stream from the north passes to the
west of Aksi at about one mile distance and falls into the Aksd Daria about
three miles south of the town.

Total distance 734 tash or 753 tash from Y4rkand to Aksd.

At Terek Lingir, the first march from Yirkand, the natives are Dulans, a tribe presum-
ably of Kalmdk origin, having a distinet dialect of Turki and many customs different
from those in force elsewhere; they extend as far as Childn, the 13th march; they remain
distinet from the natives of the Aksi and Ydrkand distriets.

Kokshdl is the name usually given, not only to the Ush Turfin river, but to all the
streams in the Aksu district, on account of the rice grown in the ficlds which they fertilize.

Kokshél (rice producing).

Kok really means blue, all green things springing from the ground are called Kok.
From dksi to Usk Turfin—

1. To Sayik, 4 tash, throngh cultivation at the base of the hills and in the valley.
9. Achiégh, 6 tash.

3. Usk Turfin, 4 tash. Two serais in Ush Turfin, the last two places are in the
Ush Turfan district, which is a separate command; it contains §, 000 houses,
and is a highly productlve district ; flocks and cattle abound.

The water of Aksi is from springs, there is only one tank in the Yangi-shahr.

There is a very large sale of horses in Aksi; the Dadkhwah taxes the sale of horses,
taking 12 puls on cach transaction. On market day 600 loads of Indian-corn and wheat,
1 tanga per charak ; 300 loads of rice, 2 tangas the charak.

There are 200 dyers in Aksi,
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. SERAIS IN AKSU.
Khotan Serai, 50 rooms. 5.

1. Dhung Serai.
2. Kashguree Serai, 60 rooms. 6. Khona Serai.
3. Sheik Beg Serai. 7. Nar Kurgan DBai Serai.
4. Mullah Saduk Serai. 8. Andijanf Scrai.
i 9. Yarkandee Scrai.
There are three other serais within the walls.
Outside the walls.
1. The Custom House. 13. Eessh Kor.
2. Charee Hakim Serai. 14. Arjak.
3. Kirghiz  ditto. - 16. Abdullah Bai.
4. Aid Darogah Serai. 16. Shah Mahomed Niaz.
5. Mahomed Tokhta Bai. 17. Lald Sheik.
6. Badshahi Serai. 18. Yands Bai.
7. Hajf Serai. 19. Tddi Bai.
8. Kush Najuk Serai. 20. Misa Akhind.
9. Imam Khwaja Serai. 21. Mahomed Tej Bai.
10. Shukutlik Serai. 22. Abrahim.
11. Abdullah Beg Serai. 23. Shamsh Akhdnd.
12. Hikmut Baki Serai. 24. Toonganee Serai.

There are altogether 33 serais outside the walls.

Inside the walls there are 84 musjids, and in the Yangi-shahr of Aksd 4 musjids.

Inside the walls 800 shops; every house is a shop almost.

Outside the walls 500 shops; 35 Coppersmiths; 33 Butchers; 22 Ashkhanas; 19 Bakers.
Outside the walls; 45 Coppersmiths; 40 Bakers; 34 Ashpaz; 50 Shoemakers.

The greater part of the population are in the suburb outside the walls.

In the entire district of Aksd there are 30,000 houses.

The principal merchants resident are—

1. Shumsh Tar Akkoond.—This man has agents who travel to Turfan, Urumtsi, and Ili;
he is said to be worth 500 Yamboos.

2. Ahmed Shak Bai.—He trades with Almati, Kashghar, Turfan, Urumtsi; property
valued at 400 Yamboos.

3. Jait Darogah.—Trades with all the cities before mentioned and possesses property
valued at 500 Yamboos.

4. Kassim DBai, Andijini.—Property valued at 1,000 Yamboos: this is the principal
trader.

The tanab in Aksd district is measured in the square of 12 Kulaj-(the length covered
by the arms at sketch), a tanab is calculated to take 2 charaks of grain. Five tanabs make
a putmun.

The tax on crops is fixed by valuation for cotton.

, ROUTE No. XIIIL
From AksG 10 KUCHAR. AUTHORITY, CAPTAIN CHAPMAN.

From Aksi to Kuchdr. The tash on this road are marked on regular Tash posts.

1. To Jamgu, 4 task, through cultivation and past frequent habitations ; watered by small
canals. At Jamgu two serais and a small bazaar ; about 50 houses.

2. To Kara-Yalghdn, 3 task. Kara (black) Yalgh4n (tamarisk), a low shrub jungle with
willows, &c., tamarisk ; water from springs about half way, where are a few
shepherds’ huts.
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To Yagh-Arik, 7 task. (Oil-canal) Through desert and low hills; at 3 tash there is
a small place of shelter for cattle known as a Dhung; at the 4th tash thereis a
similar shelter, water procurable at hoth these places, streams from springs; at the
6th tash is a newly-constructed Karawul and some few houses with cultivation.
About two miles to the south-east of this Karawul is a eopper mine. The road
here passes through a spur of the main range which is, however, very low at this
point, canals. About 50 houses in Yagh Arik, a tank, gardens, &c. Yaghk
Arik is in the district of Bdi.

To Bai, 7 task. TFor 1% tash through highly cultivated district with gardens, houses,
&c., to the bank of a river flowing south ; the bed of the stream nearly half a
mile across and very stony, the stream is rapid even in winter and is divided into
three channels; the cultivation continues from the opposite bank all the way to
Bai. This is a long stage and can be broken without difficulty at the hamlets
en route. Bai is a walled town with three gates, and has its own Governor.
There is a regular #rda, four serais, musjids, &c., and three large tanks in the
town ; there are 62 prineipal shops inside the walls; there are two Madrassas und
two schools. Bazaar is held on Friday after mid-day.

There is a garrison of 200 soldiers, 4 Yuzbashis, and 20 Panja Bashis.

There are six serais outside the walls of the town. It is estimated that there are 4,000
houses in the entire distriet of Bai.

Mahomedan population of the same type as at Aksd.

About 8 tash to the north of Bai are hot springs to which miraculous cures are attri-
buted, the springs having been, it is said, called into existence by Hazrat Alli
after a fight with infidels. There is a Ziarat at this place, and it is a place of
pilgrimage ; the road to it is a very difficult one.

To Sairdm, 4 tash. The Bai district is left at about two miles froml the walls; the

entire road is through hamlets and cultivation, a considerable stream running

* Shah-Yar River. 'RT0ughashallow* bed immediately after leaving Bai. Sairdm

" islarger than Bai, but there are no walls round it. The Hakim

is under the orders of the Governor of Bai. There are 16 scrais, 11 musjids, 4

tanks, and 75 principal shops, the population of the district is approximately the

same as that of Bai. Bazaar is held on Thursday. Intermediate between Bai and

Sairdm and to the north about onc stage, iron of a superior quality is obtained :
this is only worked for local purposes.

Grain is exceedingly cheap, and rice is grown, but in smaller quantity than in the
Aksi district.

To Toga Dhung. A single stage house, where provisions can be obtained ; water pro-
cured from a distance, 5 fask.

The road on leaving Sairdm very soon passes strips of cultivated ground and through a
tamarisk jungle, 2 tash to Kizzil. Kizzil lies in a sandy strip; a stream is here
encountered flowing south; there are willow trees and a few houses grouped on
either bank; the hed of the stream is 40 yards across; from Kizzil to Toga
Dhung a stony desert; to the south there are small sand hills, and the road here
takes a more northerly direction.

To Kuchdr, 6 tash. About two miles from Toga Dhung aeross a low ridge on
the top of which isa serai. This gives a better halting place than the
last stage, but water is obtained at the serai with great difficulty and must be
paid for, the road turns southwards immediately after erossing this low ridge.
There is no cultivation to within about two miles of Kuchdr, but about 2
tash from the ridge is a Karawul in a gorge where the rocks appear to bave
been subject to voleanic action and arc of a very dark color on a high hill to
the north-east. At this point is a ruined city, the people commonly call this
“ Takht-i-Touran,” the outskirts of these ruins are actually on the road ; the
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hill is of bave rock and, as before stated, presumably volcanie, but the ruins are
of carth of a deep yellow color.quite unlike anything on the hill itself; there
are besides a large number of caves, excavated for residence; from below a high
wall is visible, which is said to be the wall of an old palace. The city is said to
have existed previous to the first Chinese occupation; the current story is that
the city was consumed by fire sent down from heaven owing to the refusal
of its ruler to adopt the Mahomedan faith, the blackened appearance of the
rocks having given rise to this tale.

From the Karawul to Kuchdr proper is 3 fask. Kuckdr is a walled city of a circular
form with four gates two of which have been lately closed.

The garrison of Kuchar is as follows :—There are two Panjsads, 20 Yuzbashis, 50 Panja
Bashis, and about 600 soldiers; there are two schools and three Madrassas. The
present Dadkhwah is Mahomed Tokhta Beg.

There are 205 principal shops inside the walls, 100 of which are always open, the remainder
being closed except on bazar days. Four scrais inside the wall; the city wall is
surrounded by a ditch, which is kept full of water; there are 140 shops outside the wall,
15 serais outside. The Tdngani have a scparate quarter; they have 45 shops and
have 9 serais; corn is ground by mills in which horses are worked; these are kept by
Tunganis; the suburbs of the city are large in proportion to the rest of the town,
there being only some 400 houses inside the walls, and 1,300 houses outside. The
population of the district is said to be considerable, there being, according to calculated
accounts, 22,000 houscs in the district.

Alum and salammoniac are brought from Kuchar, and Pushum of a superior quality ; it is
considered the best obtainable.

Rice is grown in small quantities, but this is produced in large quantities at Shah Yart,
the south of Kuchar, some 8 tash distant.

About 16 tash to north of Kuchar a large idol is said to exist, which is cut out of the
rock; it is rcported to be from 40 to 50 feet in height, it has 10 heads and 20 hands,
and it is carved with the tongue hanging outside the mouth; the mountain bchind
this idol is exceedingly difficult of ascent; rumour says that it is resorted to by game
of all kinds, but that the animals, owing to the protection of the idol, cannot be killed
by the huntsman. A mountain lake of considerable size is said to exist in this neigh-
bourhood, the drainage of which fallsinto the Yulduz and makes its way to Karashahr.
The idol referred to above is said to grow thin during the daytime, but to increase in
size during the night.

Salammeoniac is obtained in large quantities from the neighbourhood of a voleano, which is
at a distance of eight tash from Kuchar; this sells in Kuchar at 3 tangas the jing.
The people of Kuchar declare that a description of rat circulates freely in the flames of
this volcano without being injured ; it goes by the name of Salamander. Swurrundoo
(alum) is also obtained in this ncighbourhood, and sells for a half tanga the jing. The
farming of the salammoniac and alum is let out for 4 Zurus yearly.

There are copper mines between Yagh Arik and Bai. There is no monopoly with reference
to the mining for copper ore; there are regular miners who can be hired by any one
who chooses to try for copper, the agrecment with them being that they are to reccive
onc-half of what is extracted.

The copper is found in a low range of hills, and at a depth of from 30 to 36 fect; there
is a smelting furnace on the spot, which is under Government supervision ; the charcoal
and the wages of the smelters are paid for by the finders of the ore, and from the copper
extracted one-seventh goes to the Government.

It is usually calculated that the ore yiclds from one-ninth to one-eighth of pure copper
which sells in Bai for 3% tangas the jing.
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Route XIV.

Route from Karghalik vih KHOTAN to Tankse.
. Avuthority CapraiN TrorrER FroM Puxpit, KisHEn SiNei.

Number of
stage

-

Names of stages.

Country or district.

Distance in
miles.

* REMARES.

10

Karghalik to Yakin
Langar.

Chulik Langar

Gtima (height 4,340
fect).

Moji village (height
4,290 feet).

Pidlma ...

Jaw4 or Zéwd Klirghdn
(height 4,430 foet).

Khotan City (Ilchi
Shabr) (height 4,490
feat).

Yurung Kash (height
4,370 feot).

Dol Langar (height
4,420 feet).

Chira

(height 4,220
foet).

Gima .

Ditto

Ditto L e

Ditto

Khotan

Titto

Ditto

Ditto

Ditto

Karghalik e

-
(>~

20

23

24

353

20

3%

13

t—

A small village of four or five houses only, country well
cultivated. At four miles is the village of Besharik, and
at "eight miles Lob village. Cart road all the way.
Yakin is o haltiong-place for traders. Water, fuel, and
supplies plentiful.

A small village of 10 houses. At four miles is Khush
Langar, and is the boundary between Karghalik and
Guma. Country up to Khush Langar is cultivated, the
rest of the journey is over a sandy desert, and no water
except in a reservoir at Dabzokum brought daily from
Chulak Langar. Supplies plentiful.

A small town and district with about 1,000 houses and
a bazar of 300 shops. A Dadkwah or Governor and 200
sepoys are posted hero. Two Langars or rest-houses are
built on the road, »iz., Silak Langar at 9} miles, and
Hajif Langar at 14 miles. The Kilian river is crossed
near Guma. Road runs over a sandy plain the whole
way.

A largye village with a bazar. Road through a level cnlti-
vated country. At threc miles the dry bed of a branch
of the Kilian river, about 200 paces broad: is crossed.
Stpi Kbhdjam village is 9 miles, Cholo village of 50
houses 10 miles ; Mukhila Langar at 11 miles; and the
large village of Chuda at 19 miles. Road over a sandy
plain. Fuel and pasture plentiful.

A large village and bazar. At 2% miles is Kosha
Langar; at 104 wiles Kondla Langar; at 14 miles
Jhanguia, a large place with a fort. The road
from Sanju to Khotan joins at Jhanguia. The entire
journey is over a sandy plain without habitation between
Jhanguia and Pialma. Watecr, fuel, and pasture plentiful.

Road over sand hills all the way. Water scarce, to be had
only at Ak Robat at 15 miles, from a deep pucka well ;
again at Imam Salar’s tomb and at Jawa Kurghdn, a
large village and bazar. Supplies plentiful.

Road over a cultivated country thickly inhabited through-
out. The Karakash river, about half a mile wide with
several channels, is crossed at 14 miles. Khotan is a
large town, where a Governor and several hundred
sepoys are posted. Numerous canals from the Karakash
river intersect a largo area of country around Khotan.
At a distance of 15 miles north-west is the large com-
mercial town of Karakash.

A large place of 500 shops. At 23 miles the river Yurung
Kash, (the same size as the Karakash) in two channelsis
crossed The road for several weeks is flooded in hot
weather. Jade and gold are found up the stream.
Road good, and rich cultivation all round.

A large village of 150 houses. Excellent road, thickly
inhabited, and rich cultivation all through the journey.
At 10} miles is Lob village and bazar of 50 shops.

A town on the banks of a small stream with a bazar of
150 shops. Road as far as Ak Langar. The first 6 miles
over a sandy plain covered with jungle. Elman Bazar
10 miles; Beshtoghrak Langar at 15 miles; Aisma
Langar at 26 miles ; Yakin Langar at 30 miles: all these
places have rest-houses for travellers, with water and
supplies. No cultivation except at Chira.
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ROUTE XIV.
Route from Karghalik vih KIIOTAN {o Tankse.—(Continued.)

Nuinber of
stages

Names of stages.

Country or district.

Distange in
miles.

REMARKS.

et
-t

12

13

14

16

17

18

19

20

21

22

Karikia Langar ..

Kiria Bazar (height
4,580 fect).

Toghrak Langar

Polu village (height
8,430 fect).

Khidkde Camp

GhubolikCamp (height
16,960 fcet),

Aksu Camp

Arash Camp (height
16,020 feet).

Kiria Daria-i-bash
Kul (height 16,880

feet).
Camp ...

Nikong Chumik ...

Daknik Camp

Khotan ves

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto
Rudok

Ditto

Ditto

23

32

17

25% .

19}
12
153
22

174

A small village of 10 houses. Road over an open country.
At 10} miles is the village and bazar of Gidlukma; at
16} 1niles Domaka village; from thence the country is
covered with high forest. Supplies plentiful.

A large town and bazar of 600 shops; at 5 milesis Ya °
Langar ; at 93 miles Siasgol ; at 14} miles Yaka Langar;
at 22 miles Phundra village of about 100 houses. From
Yaka Langar to Kiria country thickly populated and
extensive cultivation. Felt is manufactured at Kiria.
A branch road goes from Kiria to Sorghdk gold fields as
follows :—1st March, Toghrdk (height 5,760 feet), 15
miles, a village of 50 houses, road over sand hills.” No
habitation except at Oi Toghrak, Kiria river 500 paces
wide (with scveral channels), crossed near Kiria. 2xd
Alarch, 15 miles, a rest-house with scanty cultivationround
it. Toad open and over sand hills, 3rd March, Sorghdk
(height 7,060 feet), 34 miles, a place famed for its gold
flelds : these fields are worked allround the year by men
from Kiria, who with their wives and families sleep in
temporary huts. One-fifth of the produce is paid asa
tax to the ruler of Kashghar, who also purchases the
remaining produce at a fixed rate. .

A small village of 5 houses. Road through cultivation at
15 miles, the rest-house of Bughuz, to east of which,
at 200 yards, is the Kiria canal here called Toghrak
Ustang.

A villago of 50 houses with scanty cultivation. Road runs
along side the river over a plain for 8 miles, to where
the river issues from a mountain gorge, up which the
road passes to within 2 miles of Polu, when the river
turns off to south-cnst. Road good.

Road, stony and bad, ruus along the valley of the Khdrap
or Polu river to Khinkde. A little fuel and grass. Gold
dust is found in the stream here.

Camp near Ulugh Shahi Kul. A lake with sulphur mines
in its neighbourhood. For 6 miles from Khidkde the road
runs along tho Polu stream through a narrow gorge
between hills called Tangitar, then ascends the Ghubolik.
At Diwan Pass, difficult for laden ponies. A gradual
descent from thence for 14 miles to Ghubolik. Road
bad at the pass. Grass, fuel, and water plentiful.

Camp on grassy plain between two small streams. At 12
miles a small pass crossed. Road good. Fuel and grass
plentiful.

Camp on northern bank of the Kiria river. At 8 miles
the Kizil Diwan pass is crossed. Road good, but stony
at the pass. Grass and fuel plentifal.

Camp on small lake, the source of the Kiria river. Road
stony and bad, slightly ascending to the-lakc. Grase
scarce, and fuel plentiful.

Camp near a small stream. Grass and wood plentiful. At
16} miles n nass is crossed forming boundary between
Kashghar and Thibet.

Camp on an extensive plain, with grass and fuel at hand.
A mile from camp a pass is crossed. At 10 miles road
runs along the west bank of the Yeshil Kul lake (height
16,160 feet). Grass and wood plentiful. Water scarce.
Road good the whole way.

Cnmmp on an extensive plain. Grass and wood plentiful.
Road along the banks of n dry water-course.
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ROUTE XIV.
Route from Karghalik via KHOTAN to Tankse.—(Concluded.)

stages.

Number of

Names of stages.

Country or district.

Distance in
miles.

REMARKS.

9

23

25

26

39

30

31

32

33
34

35

Tashliak Kul (height
16,620 feet).

Chumik Lakmo (height
16,600 feet).

Lugrang Camp ...

Sumzi Ling* (height
15,570 feet).

Angche Chiortan

Noh village
Pal

Dal

Aot

Thakung . -

Shushul .

Lung Barma .
,

Tankse (Station V of
Route III) (height
12,900 £fcet).

Rudok e

Ditto e

Ditto
Ditto

Ditto Ve

Ditto
Ditto v

Ditto

Ditto v

Ladakh e

Ditto
Ditto .

Ditto
From Tankse to Leh,

vide Route IIIL,

Total distance ...

28%

27

19

17

31

10

20

21

12

29

83
31

24

742

Cawp on the northern edge of a fresh water lake. Two
small passes are crossed, one at 10 miles and the
other at 25 miles, Road good. Grass and wood plenti-
ful. '

Camp at the base of low hills. At 93 miles the road runs
along the eastern cdge of the Mangchaka or Mangtza
lake. At 13 miles ascends a low range of hills. At 19
miles passes a small lake. Road good. Water from a
neighbouring spring. 'Wood and grass plentiful.

Camp betwecn 2 range of hills. A pass crossed at about
a couple of miles from Chumik Lakmo, from thence the
road to Lugrang along bed of a partially dry stream.
Water scarce. Wood and grass plentiful.

Camp on left bank of Rudok river. At 4 miles the
Kiangla (pass) is crossed, from thence along the Rudok
stream to Sumzi Ling. Road stony. Fuel and grass
plentiful.

Camp on right bank of Naichu river. Road for 8 miles
good, at 10 miles ascend.a pass, from thence along the
river to camp. Wood and grass plentiful.

A swmall village of 25 houses on the Naichu river. Sparse
cultivation. Road good and along the stream. Rudok
lies about one long day’s journey (by a circuitous route)
to the south.

Camp on the upper or east end of the Pangong Lake
called here Chomo Ngala Ring Cho. TRoad in a westerly
direction and along the banksof the Lake but very stony.
Water good. Wood and grass plentiful.

Camp on the Chomo Ngala Ring lake. Road stomy,
along the cdge of the lake. Water good. Fuel and grass
plentiful.

Camp on south side of Pangong. Rond crosses the lake
by a shallow ford near encampment. About 2 or 3
miles north-west is the ruined fort of Kharnak. Water
fuel and grass plentiful.

Camp on south side of lake near a mountain streama which
falls into it. Secarcity of fresh water. Road stony and
along banks of the lake. ood and grass plentiful.

A village of 30 or 40 houses, with sparse cultivation.
Road good, and supplies pleutiful.

Good camping ground in the Lungchu valley. At 4} miles
from Shushul cross Gongta-la-pass, from thence along
river bank. Road stony. Fuel and grass plentiful.

A village of 50 or 60 houses, with some -cultivation.
Road stony and along Lungchu stream. Fuel and grass
plentiful.

* The Pandit’s thermometers were broken here.
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ROUTE No. XIVa.

YArganp 10 KHOTAN.

AUTHORITY CAPTAIN CHAPMAN (COMPILED FROM NOTES BY RAMCHAND).

FROM YARKAND TO KHOTAN, BY KARGHALIK.

1

Frox Karghdlik to Egun, two tash, across a ravine and for four miles across desert, and
then entering cultivated land which continues for two miles, after which there is desert close
up to Egun, beyond Iigun desert, at three miles a Langar (Gombaz) with tank and two old
tombs; cight miles'beyond this through a bare desert to a place where a tank (containing
about 20 mussuks of water) is prepared and covered in. Water is brought to this daily (one
donkey load) from a distance of ten miles, under the orders of the Hakim of Gima. Beyond
this 10 miles through desert to Childk (Langar), where there is a tank. This is the usual
halting stage, and there is a post here for the examination of passports.

From Chdldk, 13 miles, to Serik Langar through desert. These Langars are all com-
fortably fitted up for travellers. Four miles beyond this is another Langar, where are trees and
water; at this point the road divides, one going dircet to Khotdn and the other to the Gima
Bazaar ; six miles to Gidma by taking the direct road, and not going to Giuma about four
miles are saved, but all Rahdaris (passports) have to be shewn to the Hakim of Gdma.

Gima is a considerable place; its district comprises that of Sinju. It extends from
Egun to Pidlm4 in the Khotdn dircction, and southward as far as the Sdnju pass. Gidma,
for three miles through cultivated ground, then through desert for 12 miles to Mocha. Here
is a comfortable rest-house prepared by a Mullah where travellers are entertained. A road
diverges at this point to Sdnju, which is distant 15 miles.

From Mocha (or Moji) for about 14 miles through desert to Zungoé or Jhanguid ; here is a
small bazaar, and the place is surrounded by a wall built in the time of Habbibilla ; cultivation
beyond this for some two miles, where there is a Langar, after which there is desert for 12 or 15
miles. Here there is a Langar, but no tank, only a well of extreme depth from which water is
drawn. Five miles to Pidlma. Here there is a small bazaar. From Pidlm4 15 miles to Ak-Rob4t.
Hereis a new rest-house prepared by the Amir’s orders where travellers are entertained ; there are
two wells in the court-yard, which is 100 feet square: these wells are deeper than the ome at
the last Langar. IHere there is a very high pole upon which a bell is hung, in order that
during storms of sand travellers may be directed to the rest-house ; during the night it is cus-
tomary to place a light on the top of this pole for the same purpose. There is a regular establish-
ment for the care of the serai. Irom Ak-Robit five miles to the Mazir of Im4dm Maho-
med Shah. This stands in the middle of a desert; a large number of pigeons are kept by the
Shaik custodian, for which a regular allowance of grain is made; the road is through a heavy
sandy desert. There is a high pole at this point with a bell on it similar to the one at Ak-
Robat. Throngh desert for five miles to Jawa: this is a small village of 20 houses, also sur-
rounded by a wall in the time of Habbibdlla; thereis a post for the inspection of passes and
for search for gold and jade carried out of the Khotan District without permission. This is
the point where the Atalik halted before the capture of Khotan, and from whence he enticed
Habbibiilla into his camp. To the east of this village is a considerable stream flowing from
the Sdnju Diwdn, which is crossed by a wooden bridge built after the fashion of Kashmir
bridges. This is about 20 yards across. On the other side is a regular rest-house for the Hakim
of superior construction. From this point cultivation and habitations extend uninterruptedly
to Khotan at a distance of 25 miles.

Ten miles from Jawa the Kdrikdsh is crossed, where the breadth of the bed of the stream
is about 400 yards. On the bank of the Kardkdsh there is also a rest-house built to accom-
modate travellers detained by the rising of the river.

39
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Seven miles short of Khotan is Do-Shamba Bazaar: this is a small village.

Marches.  Stages.

Posgim.

Karghilik.

Egun.

Chalik.

Gidma.

Mocha.

Zungoé or JThanguid.

Pidlmai.

Ak-Robit, a short stage owing to heavy sand.
10. Beyond Jawa, to the banks of Kardkdsh.’
11. Khotan (Ilehi).

A road starting between Pidlma and Ak-Robit makes up the Karakdsh valley to the Suget
pass and the Kirikorum.

To the east of Khotan and flowing close to the Yangi-shahr, 500 yards outside the
wall, is the Yiirdng K4sh River; the bed of this stream is 600 yards broad, and in the dry season
it flows in two channels ; the road is often closed in~this direction. Niaz Beg attempted the
construction of a bridge, which was carried away by the stream.

From Khotan up the valley of the Yurdng Kdsh to Laddk; this was the road taken by
Jumma Khan ; it is said to be very difficult.

From Khotan (Ilchi) by 8 marches in a southerly direction crossing the Ydring Kdsh at
(Tlehi)—

PPNRo O 0

3 tash to Sumpula.

3 ,, Hasha, These six marches are through
3 ,, Gunjutagh. cultivated lands by small wil-
4 , Nurn. lages; no river encountered.

4 ,, Imim Mazér. S

5 ,, Pola

Fifteen marches from this point by a comparatively casy road to Changthang where the road
between Leh and Lhassa is joined. Grass and wood during the entire route. Changthang is
from 12 to 15 marches distance from Leb.

Water is procured by digging. This is a summer route ; it was pursued by Nujjuf Shah,
Envoy of the Maharaja of Kashmir, in 1864, with Nika, Mogul, who is now in Khotan.

The province of Khotan is divided into the following districts ;—

Ilchi (Khotédn proper).
Kirikdsh (a Beg).

Keria (a Beg).

Chira (a Beg).

Yiaring Kdsh unijted with Ilchi.
Nia united with Chira.

The city of Khotan is of an irregular form, the circumference being approximately a mile.

The Fort and Urda of the Hakim are outside. The old Chinese wall round the town
has fallen into ruin, but a wall now stands encircling the town and a large portion of the
district at some considerable distance from the place itself : this is said to be some 20 miles in
circuit. The gate throngh this on the Ydrkand road is 1} miles distant from the town.

Khotan is the great manufacturing city in the Amir’s territory. The province yields
very little cotton and very little grain, these being imported from Kashghar and from Gima
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and Karghilik. Copper comes from Aksd and is worked into vessels, in great favor throughout
the country. Rice is obtained from the same place.

Khotan is the great silk-producing province. Its gold mines and supply of jade are sources
of wealth, the population, however, remain poor owing in a great measure to their indolence,
work being taken up only as there is immediate necessity for the supply of daily wants. The
immorality of the women of Khotan is proverbial, and the excess of women over men leads to
much licentiousness. The inhabitants are chiefly artizans as distinguished from the cultivators of
the other provinces of the Amir’s kingdom. The resources of this provinee may be best
arrived at by reviewing them separately.

Sorghik.
Kappa.

Gold mines ... ... 4 Chuggulaka.
Charchand.
Kérétagh.

There are said to be altogether 22 places in which this mineral is found, but the above are
those which are regularly worked.

3,000 people arc employed at Sorghék; the mine at this place is said to be 400 feet decp.

4,000 people are employed at Kappa; thé mine is said to be 100 feet deep.

At the other places there are no more than 40 or 50 workers.

The Sorghak gold is obtained in small beads and is of a red color.

At Kappa, large nuggets arce obtained, but the gold is of a light color and mixed with sand.
Gold is also obtained in the Yiring K4sh sands after the flood of the hot season has passed. The
only tools used are a pick and shovel; no sieve is in use, but the soil is dug out in blocks and
disintegrated by the heat of the sun.

The sieve is used in extracting gold from the sand of the Yuring Kash river. On this last
there is no tax paid.

The working of the mines is thus conducted. The workers are the poor of the country
who sell the gold they obtain to established buyers, who keep a supply of utensils of food, &ec.,
to meet the rcquirements of the workers. From these gold purchasers one-fifth of the yield is at
once confiscated as the property of the Amir, who retains the right of purchasing any further
quantity he may require at 120 tangas per ser (the market value being 138 tangas the ser).
"The whole of the gold obtained is indeed supposed to be purchased for the Amir, but a large
amount finds its way surreptitiously into the market. On the road between Keria and Khotdn
there is a regular searching house where men are stripped if they are supposed to have concealed
gold about them, women are examined and are then made to jump over a ditch, in order that
any gold they have concealed may fall out. No large guard is kept at the mines, but a small
dectachment of soldiers watch the proceedings of the buyers.

The officials, however, even to the Beg of Keria, who is in charge, are said to be open to
bribes and to study their own advantage.

The punishment for secreting gold is very light. The probable yearly yield of gold in the
Khotan Distriet is said to approach 7,000 sers, of which 5,000 sers,,reach the |Amir and
about 2,000 are smuggled into the market.

The sale of gold is winked at, though disallowed. If a merchant is discovered to have
obtained gold, no more than one-fifth will be confiscated, and the remainder is purchased at the
fizxed price.

Gold is readily bought up by merchants frem India and Andijin.

A profit of onc-eighth may be realizéd by conveying Khotan gold to either country.

Silver is also found in the provinee, but the yield was found' insufficient to pay the working
expenses and the mine opened has been abandoned.
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Jade is obtained near the bed of the Yiring Kash. There are two principal mines, one at a
distance of 15 miles and the other at 25 miles from Ilehi. It is also procured from the bed of
the river.

The tax on the working is one-fifth part paid into the treasury, and a tax of 1 in 40 from
all traders who carry jade to other places; besides this all pieces that are of superior size and
quality are bought up at a price fixed by the Dadkhwah of Khotan.

The old skilled carvers of jade have almost disappeared since the Chinese have been cjected.
The mines and the working of the jade were closed until two years ago when Chinese traders
began to reach Almé4ti. The Amir, however, allowed the market of Almiti to be flooded the
first year and so much of the jade carried there from Khotan was inferior that it was not
purchased, but returned to Khotan in this year.

The value of large pieces of this mineral may be judged by the following fact:—Quite
lately some five men obtained a large block of a good description weighing some 40 jings; it
was taken before the Dadkhwah, who purchased it as it was, in an uncut state, for 12 yamboos,
the market price fixed upon it was however 60 yamboos ; there was however no single
merchant rich enough to purchase.

The existence of gold and jade is necessarily demoralising to the population; the number
of workers in jade fluctuates, but the supply is in.no wise exhafsted.

Coal is said to be obtained in the Kuen Luen, but it has not been used since the Chinese
were in authority ; it was then brought from a considerable distance to Khotan.

Sitk.—From the earliest time Khotan has been celebrated for its silk manufactures. Sericul-
ture in Khotén is the same as already noted in Yangi Hissar, thisis purely a domestic business:
there is however a regular sale for cocoons in the market, the purchasers are regular traders
who sell again to the reelers who purchase as they are in want of cocoons. There are poor
people who dispose of the spun silk in the markets, which is chiefly hought by Andijdni
merchants ; there are however a great number of silkk weavers (these color their own silks).
Silk cloth made at Khotan is not exported, but spun raw silk goes in large quantities to Andijdn.
It is also found profitable to send the *‘ waste” to the Almdti market, where it is purchased for
Russian paper manufactories (it is a rumor that Russian notes are made from silk  waste”).

Reeling does not go on during the winter season.

The white, black, and red and a fruitless mulberry are all known in Khotan, but the worms
are fed only on the leaves from the fruitless tree and from that yielding a black fruit.

The produce of silk in its various stages, from the tending of the worm to the final ope-
ration, affords occupation to the bulk of the population in the Khotan province.

There are two kinds of silk, the white and the yellow, the latter being most estcemed :
this is known as “Taiful,” and is chiefly bought up for Andijan; the former is called
« Kalawur,” each of these are classed in two classes. As a rule the silk is reeled off on
a single chirka, but lately an Andijini has set up a wheel working 16 reels at one time.

Carpets.—Khotan carpets are celebrated for the excellence of their manufacture and for
the varicty of their patterns; they are made at three places in the Khotan province, more
particularly Sumpula, Ydrdng K4sh (Char Shamba Bazaar), and at another village on the Keria
road about threc tash from the city (Se-Shamba Bazaar). Carpets are made of silk and of
wool, gold thread is also sometimes worked into the silk carpets.

The wool used in the carpets is chiefly obtained from the hill districts through the Kirghiz ;
it is spun off and sold in the weekly bazaars. The dycing is carried out by the carpet-makers.

The mordants used are—alum for dyes of yellow, brown, and red, and their various shades.
Grape juice for blues, and for mixed colors.

1If green, the wool is first dyed yellow then put into au indigo solution.

If purple, it is first dyed red and then put into an indigo solution.

The dyes are indigo, madder, tookmuck (a sced), ¢ bukum.’
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The price of labor is exceedingly cheap in the Khotan District, and the carpet makers are
hired as required by those who are rich enough to purchase the materials and set up_the frames.

There are two kinds of frames, standard, which are placed perpendicularly, and long flat
frames necar the ground ; the latter are usually required for very large carpets, but the standard
frames allow of better work being done.

The size of the carpets ranges from the small saddle carpet on which one man works at
a time to carpets 3} yards wide, upon which 10 men are employed at onc time. The pattern
is given out by head of the party whom they term Aksakal. The patterns do not exist on
paper, but are passed on from master to pupil and so remain from gencration to generation.
There are some 200 masters who are known for their carpet work.

It is to be noticed that in comparison with other parts of the country sheep are very
abundant in the Khotan province, and that the wool is Khotan lamb skins of white color,
form the linings of hats and posteens.

Men employed in carpet making under the Government receive 20 phools daily each
man, and are not supplied with food ; in ordinary houses, the daily wages 1s 10 phools and
food for the day.

The copper vessels made in Khotan are superior to all others prepared in the Amir's terri-
tory ; they are worked in a variety of patterns. There are about 30 shops at Khotan (Ilchi)
where these are made. The copper, as previously stated, is obtained from Aksd.

Vessels for tea and for water are those principally made, the iron vessels from Russia being
preferred as cooking utensils.

- 1

Patterns of various kinds are cut upon the Khotan copper work in very neat fashion.

Iron.—Iron work, stirrup irons, spoons, knife handles, &c., made of iron are inlaid with
copper wire, which is usually of English manufacture and is obtained from Hindvostan ; there
are some 12 masters in this work at Khotan; the pattern is cut out in the iron of the
stirrup, spoon or whatever articleit is intended to ornament, and the wire is run into the pattern
and the whole heated in the fire.

Hides—Cow hides are largely exported from Khotan to Ydrkand with sheep skins and
goat. Thisls due rather to the existence of a large number of cattle and sheep in thd
Khotan province than to superiority in the manner of pleparatlon Skins of animals obtained
in the Kuen Luen are also exported for the lining of postecns.

Sandal-wood and tea (brick) are obtained from the buried cities. The sandal is worked
into beads, and the tea is sold in the market. The buried cities proper are said to be at a
distance of many marches to the east of Khotan. A discovery of buried ruins has, however,
lately been made quite close to the city of Khotan (Ilchi) at a distance of about four miles
to the north-west. A cultivator working in his ficld was watering his crop; on the water
suddenly disappearing into a hole and continuing to be absorbed, he dug up the place
where the water disappeared and obtained a golden ornament said to have been a cow-:
Lately excavations have been ordered by the Dadkhwah and more gold has beel
found ; the diggers are paid for any gold they may excavate at 110 tangas the ser. In
the be(rmmng of April 1874 a gold ornament of about eight sers weight was found by a
man who had gonc out in search of charcoal—this was in the shape of a small vase and had a
chain attached to it. Rumour declared it to be neck ornament of the Great' Afrasiab, and the
finder was declared to have hit upon the spot where Afrasiab’s treasure was buried; he was
paid for the ornament at the rate of 100 tangas the ser, and a party was at once organized
to search the neighbourhood. At present no fresh discovery has been made, and I cannot
in any way fix the locahty, but it is at no great distance from Khotan itself.

Prices. Tangas. Phools.
Cotton cloth, Kdm,  per then ( 7 yards X § yard) ... N | 30
” Tolma, ’ (7 , D L. 2 25
" Chakman ,, 22, X ‘ p ) e .. 4 0
Kummerband (10 girras x 2} yards) . 1 0

40
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MIXED CLOTHS OF COTTON AND SILK. Tangas. Phools.
Gazina (10 yards X 9 girras) per than ... e O
. » ” ” 0.2 e P cee 4 0
Mushroo ( 7 ,, X yard ) ” . 7 0
" ” ” ” » 5 0

This is largely cxported and is in genera.l use in the province ; it formerly obtained nearly
double its pressent price, but the introduction of a large quantity of red chintz (Guldnir)
from Russia has swamped the market. Mushroo is both dyed and stamped.

S1LEs. Tangas. Phools.
Dariaye (7 yards x % yard) per strip .. 6 0
” (7 » n, ” ) ” N0~2 e ces v 4 0
" 7 . N » 3 ... 3 0
Silk Chakman (13 yards X § yard) .. 20 0
" a , . ) No.2 . . 17 0

This is chleﬂy sold for the making up of chogas, the colonng of the strips is invariably
made in pairs; the size of the than is however arranged so as to make one choga.

This silk is largely used for chogas throughout the country, but is not carried across the
frontier. -

Tangas. Phools.
Shiaye (7 yards X % yard), Nos.1land 2 ... .. 15 0

Dorooya(7 ,, woow ) » ” . ... 10 0

These descriptions are largely imported from Andxjan, the ma.nufactured articles of Khotan
being coarser than those from Andijan.

Numdaks for spreading on floor—

Tangas. Phools.
Ranging from the prayer Numdah 2 25
To large Numdahs at - 20 0

They are made largely at Yurung Kish.
Tangas. Phools.

Numdahs for packing bales of merchandize of a dark color 1 10
Rope is made from the bark of the mulberry and also from hemp, which i ls,

however, very little L:Irrown in this provmce, each rope . 2 * 0
Rope is also made of wool, per rope . 2 0

There is no large sale in the Khotan market for foreign goods, nor are there established
merchants in Khotan who trade across the frontier; the result is that goods are not so easily

disposed of as in the Ydrkand market, and there is more difficulty in obtaining by barter
articles required for a return consignment.

Shrines in the Province of Khotan to which pilgrimages are made are—

Imim Akbar, Mazar, in the Kardkish valley.
»  Asgar 3 » »
: I“};S;;Jm :a Abu Balr. ‘ Yirding Késh valley.
»»  lehran at Chira.
,,  Nasrudin
» Khwimudin
5  Zahurudin
»  Mayaudin .
s  Azail ... Kerai
»  Saydlik ... Nia.

Lungi Khanem, the gift of Imdm Jafir S4dik, at Nia.

Imim Jifir Sidik, in the desert beyond Nia, the principal place of pilgrimage from
Khotan.

Imim Musa Kasim, at Khot4n.

All at Mayartdgh.
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Trees known in the Khotan district are—
—Tarek 2D
Kara Tarck
Saféda, poplar, six kinds g:ggl ],iq;l;_zll?k
Malja Tarek
Tagh Tarek
Suget.
Tetoo Suget
§ Kara ,,
e s T z oh "
Siar?gh "
Jigda
...{Kha a Jigda ...
Kunkkisk Jigda ...
Zard Ald
{ Sia .
Ita "
Yenista
...{Khurmé,ni
. Ookcha )
Pears ... ... Amnit.
Quince. .
TPomgranate.
Mulberries, black, white, and red berries.

Willow, four kinds

Jigda, three kinds

Peaches, three kinds ...

Khotan is also celebrated for its melons.

Plums, black and white

Munaka,
and white Munaka.

The raisins of Khotan are exported to Yirkand and Kashghar; sugar is also made from
the grape and exported.

Kismis or Kishmish.
Grapes of four kinds ... {
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GEOGRAPHICAL APPENDIX.
SECTION G.—ROUTES.

Parr 11.—Routes in Turkestan derived from verbal information supplied by natives.

ROUTE XV.

KvucHAR To KARASHAHR, AUTHORITY CAPTAIN TROTTER, COMPILED FROM

VARIOUS SOURCES.

Kuchayr to—
Yakar, 4 tash. A small village.
Awit, 6 tash. Small village.

Bugar or Buigar or Bighol, 5 tash. Cross a river flowing south. Town and district
containing about 100 houses, snowy mountains visible towards the north, large numbers
of camel, sheep, and horses in this country.

Yangi-shahr, 6 tash. Cross Karatal River, road passes through sandy soil.

Achma Urtang, 5 tash. Country sandy ; small village; cold climate; snowy mountains
visible both to north and south.

Charchi, 5 tash. Good pasture grounds, and plenty of fuel.
Shékur or Ichertchou, 6 tash. Large lake in vicinity, country marshy.

Kurla or Koila or Kurungla, 4 tash. Large town, Kalmak population. District
contains about 5,000 houses ; town is situate on left bank of a large river; climate mild ;
and abundance of grain; grapes and other fruit in great profusion.

Yash Uigur, 4 tash. A post stage; coal found near.

Karashabr, 5 tash. Formerly an enormous city, one of, if not, the largest in East Turkes-
tan; three days to its north is the important town and district of Lukchin, now chiefly
inhabited by Kalmaks who migrate to the hills in summer. Climate cold, and much

snow falls here; wheat, barley, and Indian-corn grow. There is but little fruit. A great
rendezvous for merchants.

ROUTE XVI.

KARASHAHR TO TURFAN, AUTHORITY CAPTAIN TROTTER, COMPILED FROM

VARIOUS SOURCES.
Tawalgha, 4 tash. Road through cultivation, mountains visible on north of road.
Tagharchi, 3 tash.
Ushak Tal, 3 tash. A post house.
Kidrd Kizil, 7 tash. Road passes through sandy desert.
Kumush, 5 tash. Road passes through hills.
Ighar Buldk, 5 tash. Cross mountain ridge en roufe.
Subdshi, 3} tash. '

Takshun, 6 tash. A large town. Cross a mountain ridge en route.
Bugum, 4 tash.
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10. Turfan, 4 tash. A large city. Climate hot, and fruits and grain produced in abundauce.
Snowy mountains on north, but at a considerable distance. Irop,copper, and gold found

in neighbourhood. Water is procured from wells, and irrigation is carried on by means
of underground canals.

ROUTE XVII.

TurrFAN 1o KAM6L or KumAMIL orR HAMI (AuTHORITY DR. BELLEW,t FROM
NATIVE INFORMATION).

1. Kard Khoja, 4 tash. Town of 500 houses. Musalm4n families.

Yangi Khbin, 4 tash. 100 houses. Water from Kdrez or K#kin streams. At 2
tash is the Mazir Abdl Futtdh. 300 houses and bazar. Musalm4ns.

3. Lukchun, 4 tash. Town of 2,000 houses. A stream from Ghochan Tdgh north of

Pichdn, flows through the town on to the desert. TIn flood seasons it reaches
Lob Nor.

4. Pichdn* 4 tash. Town of 500 houses; all Musalmdns. Stream from Ghochan
Tigh flows through the town. Outside is a Chinese fort.

Chightan, 5 tash. 100 houses. Springs. Kashghar frontier.
Lotu Changza, 5 tash. Camp ground at a well on Gobi desert.
Kosh, 6 tash. Well. Gobi desert.

Kudik, 5 tash. Well. Gobi desert. Cyclones, sandstorms, and whirlwinds
common on this part of the desert, and sometimes shifting sands overwhelm

the traveller. Diabolical sounds and spirit calls here mislead the unwary
to destruction in the trackless waste.

9. Otar Kima, 5 tash. Custom House, and 20 houses. Springs.
10. Otun Oza, 4 tash. Small village, cook-shop and restanrant. Springs.
11. Lodung, 5 tash. 50 houses of Musalmdns. Springs. :
12. Shothd, 3 tash. 15 houses of Musalméns. Springs.
13. Jighdd, 4 tash. 40 houses of Musalméns.

14. Taghochi, 4 tash. 100 houses of Musalmins. Bazar and fort. A river from the

Kazanchi Tigh on the south flows by the ecity to Lupchuk and Kardtaba
and Lob Nor.

15. Sumcigho, 5 tash. 300 houses. Bazar and fort. Musalm4ns. Kdrez conduits.
At 3 tash is Abdul Alim Fort, 2 gates; 500 houses. Kdrez.

16. Kamul, 5 tash. Commercial city; 2,500 houses. A Chinese Governor with a
Musalmin Wang over the Muhammadans. The city has three gates, and
populous suburbs.

PR

ROUTE XVIIea.

TurrAN T0 OrUMcHT OR UrRUMTSI. (DR. BELLEWT FROM NATIVE INFORMATION.)

1. Shamil Ortang, 5 tash. Four houses. Stream from hills.
2. Dabinchi, 5 tash. Town and-fort. 350 houses, in a valley amongst hills.

# There is an alternative road to Pichin or Pidjan passing by Sanghin and Lemtsin.  There is also an alter-
native road from Pidjan to Kamul, lying to the south of the road here described. The southern road passes
throngh the towns of Khoing and Khartoube.—H.T.

+ I have not the means of verifying many of the routes given by Dr. Bellew, and they are inserted as given
by him.—H. T.
41
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Kaburgh4 Ortang, 4 tash. TFour houses in ruins. Hilly country.
Dacyiyinus, 5 tash. Ten houses and an orfang. Ruins of ancient city.

Ordmchi, 4 tash. A strong city; 8,000 houses. Double walls and four gates.
Population mostly Khxtay and Tungam with Musalmén traders. Suburbs
populous and extensive. Kalmik camps in hill country around.

ROUTE XVIIL
Ortmcaf To ManNis (DR. BELLEW).

Gumi4tur, 5 tash. Town, 500 houses of Kard Khitdy or Chinese.

S4njd Ortang or Sijd, 5 tash. Ten houses. Mountainous country.
S4njd, 4 tash. City and fort. 600 houses. Residence of D4dd Khalifa.
Langar, 4 tash. Ten houses and an ortang.

Man4s, 5 tash. City and fort. 800 houses; 3 gates.

ROUTE XIX.
Man~is 10 Yurptz (DR. BELLEW).

Shitdy, 4 tash. Fifty houses of Kard Khitdy and Tdrgit Kalmik.
Kiépotdy, 6 tash. 100 houses of ditto ditto.
K4ydd, 4 tash. Town of 200 houses of ditto ditto on K4yda river.

Kardsd, 8 tash. 12,000 tents of Kard Khitdy and Kalmdk of the Orimchi
District scattered about the streams all over the valley.

Purgichi, 4 tash. 100 tents of the Kar4st camps.

Tomodd, 4 tash. 200 farms of Kard Khitdy of Yuldiz.

Toli, 4 tash. 30 tents of Tidrgtit Kalmik. Salt mine in hills here.
Yuldiz, 5 tash. City of 1,000 houses. Capital of Kalmék Queen.

ROUTE XX.
Yurptz o GHOLIA or ILa (DR. BELLEW).

Otdy, 4 tash. 100 tents of Turgit Kalmik.
TathhYanza, 3 tash. 100 tents of Tdrgat Kalmik. Wheat and barley grown
ere

Sitdy, 4 tash. 60 tents of Chighir Kalmdk of Yulddz. Deer abound here.

Sint4y, 5 tash. Ten houses and an orfang. Ila or Ghilja territory begins here.

Sarim Kol, 3 tash. The lake is two days’ circuit and is fed from the Talaki hills,
and has no outlet.

T4bahdn, 1 tash. Chéghir and Kard Kalmik camps on Talaki river.

Talji, 7 tash. Ditto ditto - ditto.

Chongshahr, 8 tash. Commereial town.  Russian Consul resides here.

Ghilja or Ila, 6 tash., Capital city. Russian frontier town and Telegraph Office.
Emporium of China trade.
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ROUTE XXI.
Korra 10 Lo (Dr. BELLEW).

1. Yair Kurul, 4 tash. Over sandy waste with reeds, poplars, and pools.

Konchi, 5 tash. On the T4rim river below junction of the united streams from
Kurla and Kichd. Country desert waste. River banks belted with reeds
and thickets of poplar and tamarisk ; full of wild pig, stags, wolves, lynxes,
and tigers.

3. Chol, 4 tash. Camp on desert of salt and reeds and pools.

4. Kar4 Kochiin, 5 tash. Across a desert waste to the bank of T4rim river. Reed
huts of Musalmin Kirghiz and Kalmdk on river bank. Here the Lob
district begins and extends eastward to the lake along the river course in
little settlements of recd huts each with its own boats.

ROUTE XXII.
KarAsEAHR T0 YULDUZ VALLEY (DR. BELLEW).
Kard Modun, 6 tash. Ruins of a former Kalmik Khan’s house.

1.
2. Khapchighdy, 5 tash. Over a mountain pass; easy for borses and camels.

3. Bilghontdy, 5 tash. Waste country, cross low ridges and streams. Pine trees
on the mountains.

4 & 5. Cross several hill ridges and camp on streams in the hollows at 5 tash each
day. Vegetation very scanty. No fuel.

6. Délan Dawin, 5 tash. Camp on snow at top of pass. No fuel nor forage.

7 & 8. Cross “ Yatmish Dawdn ” = ¢ Seventy Hills” by two stages of five tash each,
and camp on suow. No fuel nor forage.

9. Yulddz, 6 tash. Descend to Yulddz valley. Meadows and streams, and Kalmik
camps all over the valley.

The foregoing routes have been derived from Native traders and travellers, and are
on the whole, I believe, tolerably correct, though varyingin the different
ideas as to distance and number of houses, and sometimes as to the nature
of the road.

ROUTE XXIII.
FroM KHOTAN TO AKSY.

AUTHORITY CAPTAIN CHAPMAN, FROM NATIVE INFORMATION.

Khotan to—

Tarashi-gul. Through cultivation.
Lokul. Ditto.

Agroya. Desert.

Koshlush (or Katiliok). This is the point where the K4rdkdsh and the
Yuringkish Rivers unite,

Tagag. Desert.
6, Mazar-tigh. Sand hills.

L

o
.
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7. Booksam (or Bask Bonksem). I

8. Kolu.

9. Badlik Kotagh (or Bedelik Kudok).
10. Nurs-shakdim. Stages through desert
11. Balfuz-nakim.
12. Kbal

13. Darialoe.

14. Mzhtung. Here cultivation is cncountered.

15. Karatal (K%aratal).

16. Besh-turkimirum (Besk-arik).

17.  Aksd.

These are stages for donkeys, the chief trade being carried on with donkeys—copper, rice,
iron, gold silk, and country .cotton cloths going from Khotan. A trader with horses will
accomplish the journey in 10 stages. :

NorE.—This route would eppear to be reliable. Names in ‘italics are found by me in Klaproth’s Map.—H. T.

»

ROUTE XXIV.

Froum Khotan 10 Polu (DIRECT). AUTHORITY CAPTAIN CHAPMAN, FROM
NATIVE INFORMATION.

Khotan to—
1. Sampila ... 3 tash.
2. Hisha ... 8 tash. These six marches are through
3. Ganju-tigh ... 3 tash. A large town. cultivated lands with small
4. Mira ... ... 4 tash. villages. No rivers encoun-
5. Imam Mazar or Chehar Imidm, 4 tash. tered.
6. Polu ... .. D tash, J

Nore.—This route agrees very well with another procured by me from a different source.—H. T.

ROUTE XXV.

KHOTAN T0 CHARCHAND AND KURLA. AUTHORITY CAPTAIN TROTTER,
COMPILED FROM VARIOUS SOURCES OF NATIVE INFORMATION.

Khotan to—
1. Dol 164 Miles.
2. Chira ... 35 »
3. Kardkia... 25 9
4. Kiria ... 274, Vide Route XIV.
5. Ui Toghrak 15 »
6. Yessulghun.
7. Auras.
8.

Naia. At a day’s journey from Waia in a southerly direction lie the
Sorghik gold fields. The river, from Sorghdk flows by Naia and passes
in a northerly direction to Mazdr Imdm Jafr Sadik, a favourite place
of pilgrimage, two days’ journey north of Naia. From Naia to

Charchand lie two roads across the desert, the northern road passes the
camps of—

9. Baliklik. 14. XKéra Buran.
10. Yer-tunguz. 15. Yantagh Kuduk.
11. Haidil-shah Kuduk. 16. Kok-muran.

12. Andbira. 17. Yang-arik.

13. Shiodang. 18. Charchand.
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At all these camps wells bave been dug. On the alternative southern route the eamping
grounds are as follows :— '
9. Subed (from here a road gocs to Sorghdk).

10. Apalik. 14. Tokpai.

11. Shrine of Bibi Tujilik. 15. Hassan Gunj.
12. Moljia. 16. Achian.

13. The Képa gold fields. 17. Charchand.

The marches from Naia probably average between 20 and 25 miles in length.

Charchand is a place of some importance, and is said to be used as a penal settlement ; a large
river is said to flow through it coming from Thibet and ultimately finding its way to Lob, The
geographical position of Charchand is not fixed with any degree of certainty but it is probably
about equidistant from Keria (Route XIV.) and Kurla (Route XV.), to which latter place a road
passes vid Tartang and Chaktuk. Between Charchand and the Lob District are said to be
oases where wandering tribes of Sokpos (Kalmaks) wander about with their flocks and herds.
Near Charchand are the Khadlak gold ficlds, where 100 diggers are employed.

ROUTE XXVI

Kiza Winur (RosuaN) 1o Kia KHumB (DaRwAz), AUTIORITY CAPTAIN TROTTER THROUGH
ABDUL SUBHAN, FROM NATIVE INFORMATION.
bl

Kila Wamur, chief town of Roshan.

Waznid.

Amern.

Kila Chamarj. Road down Panjah or Amu river the whole way. Valley very
Wadkhod. narrow and precipitous, and not practicable for laden horses.

Jarf. '

Kila Khumb.

An alternative road goces in a\northerly direction by which Kila Khumb may be reached
in three days from Wamur.

S o oo -

ROUTE XXVIIL

Frox Bar Pansau (Suicunan) To KasnGuar, avtioriry Carraiy TROTTER THROUGH ABDUL
SUBIAN, FROM NATIVE INFORMATION.
From Bar Punjah—

1. Ghund village. 7. DMurghabi.
2. Ishtim or Wiar. 8. Rang-kul.
3. Charsim Fort. 9. Moji Chakr Arghin (Kirghiz).
4. Bugrimal Pamir.¥ Trom here a road | 10. Bulghdr Pass (very high).

diverges to Khokand vid Bartang. 11. Tashbilig.
5. Sasik-kul (2 lakes and Pamir). 12. Késhghar.
6. Kara-su.

ROUTE XXVIIL
From Buerimar Pamir (No. 4 or Roure XXVII) To Kuoxarp.
1. Marjanai. 6. . .
2. Sirich Fort (the capital of Bartang). 7, | Two marches in the Alai.
3. Kiéra Buldk (on Murghabi river). 8.
4, Takhta Korum. 9. Osh Kurghin by Draot (Deraout).
5. Altun Mazar, cross the Mazir Pass. 10. Marjilan.
11. Khokand.

Nore.—These routes are very meagre, but have been used in conjunction with other sources of inform-
ation in the compilation of my preliminary map. From Wamur there is a pathway up the Murghabi River

to Sirich Fort, but so difficult that travellers nearly always go by the Ghund river in preference.—H. T.

* Probably the western prolongation of the Alichur Pamir.
42
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ROUTE XXIX.

From Yur (see No. 15 oF Route VIII} To CumitrAL, svTiority Carraly Biopurru rrov

Rl

NATIVE INFORMATION.

Yur to—
Suneen. 6. Manzagram.
Over pass.® 7. Mastuch. z
Kusht. 8. Booni. These are marches for a man on
Topkhana. 9. Risht. foot.
Gazan (inhabited). 10. Ragh. S
11. Chitrédl.
ROUTE XXX.

TasukireriN, No. 9 oF Roure VIII, or SaricH-KiL ro Havza v Kanstp (Dr. Bernew).
1.

Rl B2 Al o

Davdér, 4 tash. Across valley and amongst hills to camp ground. The first stage from
*T4shkirghdn. No habitation.

Jilghar, 3 tash. Easy road amongst hills. Desert. No fuel or forage.

Ghajakbiy,t 4 tash. The same.

Rang or Zastol, 4 tash. Up a narrow gorge and over a glacier to

Rangal, 3 tash. Down a defile along a torrent. Road rough. Hills bare.

Talictdy, 4 tash. The same as last stage. ,

Liipgal, 5 tash. Continue down the valley. Mountains high and bare,

Udmurkish, 4 tash. Desert country amongst hills.

Misgar.

Sés. These arc all the names of camp grounds. ILach a day’s journey from
Khybar. the other in vallies amongst hills. Streams from all sides, and
Passii. scanty brushwood. Country very difficult and bare. Under snow
Garnit. for half the year.

Sydb4n.

Muhammadibdd. First village from Tdshkurghdn. Fields and orchards on river bank.
Kanjid, 8 tash. 1,000 houses and fort. Capital of Hanza on a large river. Iields
and fruit trees in terraces on hill slopes. .

ROUTE XXXI.

SarHEADD, No. 14 oF Roure VIII, WakHAN, T0 KANJUD (DR. BELLEW).

—
PrRoo® NouR@or

Shdwar. In a glen. Fuel, water, and grass.

Langar.} On border of Pimir Khurd. Grass, fuel, and water.

Khaldarchit. In a glen of the Pamir hills. Ditto. No trees.

Liptik. A decp narrow defile in the mountains. Grass and water.

Irshil. Over a high mountain and a glacier down to

Astdn. A long march down a defile along a river which flows all the way to Kanjuid.

Ispinj. A short march down course of the same river which is unfordable and only
crossed on the ice in winter.

Reshit. Short mareh down the river.

Kirmin. Ditto.
Gircha or Goorki. Twenty scattered houses and terraced fields.
Khybar. 6 houses, Ditto.

Passt or Basoo. 20 houscs, Ditto.

* Closed for several months in the year.
1 Probably Kila Ujadbai.—H. T.
T Station 13 of Route VIII.—H. T.



13.
14.
15.

17.

( 165 )

Sisstini o7 Sasoni. 10 houses, scattered houses and terraced fields. A very short stage to

Gholki. 30 houses, Ditto.

Gulmik or Gulmit. 100 houses on right bank of river. Leave river here and cross
Durband Kotal, not high nor difficult in two stages to .

Kanjud. 1,000 housesand a fort. Capital of the country, on a river which flows to Gilgit.

These routes, XXX, and XXXLI., probably meet about Gircha. ke accounts given are incon-

sistent, but as very little is known of the Hanza country, every contribution to a knowledge of it
i3 valuable.—H. T. '

—
® = o

13. .
This road is said to be shorter and better than any other road between Ydrkand and Shahidila ;

© 0O NS G R o

YArgAND To SHAHIDULA oid Kivik (CapTaIN TROTTER).

Yarkand to

Karghilik

Beshterck. 40 or 50 houses; 4 tash.

Balerak Kurba. 200 houses, 2 tash.

Akchik. 4 or 5 houses, 2 tash.

Takmd or Chakmi Camp, 4 tash. Kirghiz camp. Plenty of cattle.
Tupa Diwan, 4 tash. Pass. Good road.

Azghan or Kilik. Plenty of wood and grass.

Kilik Diwan. Higher than Tupa Diwan.

Larcha Ya Tuba, 3 tash. Good road. Plenty of grass and wood.
Gor Jilga, 4 tash.

Mazir Khoja, 2 tash. Large strcam.

Shahiddla. (Routes 1. to I11.)

Route I.

grass and wood are to be found at every stage. Shahiddla can be reached by 2 horseman
m five days from Yirkand. The man who supplied this route has tried all the roads
from Y4rkand and reports the road »i4 the Kilik Pass to be much the best for foot

passengers.
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