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CHAPTER VII. 

. 
GEOGRAPHICAL REPORT. 

WHEN the Government of India had dccided to send a diplomatic Jlission to the Atglik 
GhAzi of KBshghar i t  mas determined to appoint an officer of the Indian Survcy Department 
to accompany the expedition as Geographer; and Captaiu Hcnry Trotter, Royal Engineers, 
of the Great Trigonometrical Survey of India, mas selected for the post. 

The preliminary arrangements wcrc left by Mr. (now Sir Douglas! Forsytl~ entirely in the 
hands of Captain Trotter, subject to  such advice as he might receive from Colonel Walker, R.E., 
the Superintendent of the Qreat Trigonometrical Survey. Tlle only restrictious insisted on 
were that everything was to be arranged for mule carriage, and the survcy baggage was to be 
limited to three mule loads, also that the scrviccs of two khalasies (carriers) only could be allowed 
to  assist generally in the work. Abdul Slilhin, a Sub-surveyor in the Topographical Survey 
Department, mas subscquently permitted to accompany Captain Trotter to act as recorder 
and general assistant. Two of the Great "&igonometrical Survcy rrPundits"* with their assist- 
ants mere also placed a t  Captain Trotteis disposal. 

It has been found convenient to  arrange this Chapter in thc shape of a Gcneral Report by 
Captain Trotter, to which is added an appendix shewing in some detail- the rcsults of the 
observations, astronomical, meteorological, hypsometric, and magnetic, takcn 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 Maralbhshi, and also contains detailed accounts dcscriptive of 
the various routes follo\ved by members of the Mission, as wcll as of others compiled from 
native information, principally by Dr. Bellcm. 

CAPTAIN TROTTER'S REPORT. 

THE first point to be decidcd mas as to the instruments and equipment to he taken, 
and this mas an anxious matter; i t  maa impossible to. say what sort of a reception we should 
mcct with in YArkand, and whether I should be allowed to use openly any survey instru- 
ments a t  all; I had also to bear in mind the, to mc, 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 survcy 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 bc injured by violent shakes and jars. 
Fortunately among the instruments of the department there was one that had already done good 
servicc a t  Magdiila, 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 havc used i t  constantly throughout my 
absence from India, and have been very much pleased with its pci.formancc. A few slight 

* The tcrm by which i t  has been customary to designate natives employed by the Great Trigonornetrial Survey 
Deportment on Trans-Frontier Explorations. 
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alterations having been made in the fittings, i t  was carried safely in one of our leathern mule 
trunks for morc than 3,000 miles over I suppose some of the most difficult roads in Asia, 
without receiving the slightest injury, or having a t  any time been unserviceable. For its size 
i t  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 tbere was nothing like a sextant, so I provided 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 
a t  the head-quarters of the Great ,tigonometrical Survey for the purpose of practising 
astronomical obsc~a t ions  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 
i t  mould be unsafe to attempt to cany  the large instrument) and for traversing along roads if 
opportunity should occur. Besides thc instruments already named I had a supply of prismatic 
and pocket compasses ( I  may mention that owing to breakage and accidents I a t  one time ran 
short of pocket compasses, and I was much indebted to Colonel Gordon during the PBmir 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 Hodgliinson's Actinometer 
belonging to the Royal Society and lent to me by Mr. Hennessey of the Great Trigonometrical 
Survey for the servicc of the expedition. Coloncl Roberts, the Acting Quarter Master General, 
kindly gave me an old astronoruical telescope which had been in use for many years in the 
Quarter Master General's Department. This telescope was presented to thc Dgdkhwdh of 
Y4rkand on our rcturn 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 occupled 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 chrouometers and matches for astronomical purposes, i t  was decided that I 
should only take pocket chronometers, and as the Survey Department could only provide mc 
with one good one, I had to order two from England, a gold one by Dent, 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 he 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 jo~~rney  I consider i t  bettcr 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, whcre there was considerably less variation in 
temperature, the results are much more satisfactory, and in my excursion towards 'IJsh l'urf6n 
the resulting positions in longitude depend entireiy upon chronometric differences of timc, as 
also in great measure do those between Kdshghar and Panjah in WakhBn. 

For meteorological observations and for dctermiuations of height I decided to run thc risk 
of taking with me mercurial mountain barometers, feeling that the greater confidence that 
would be placed in results deduced therefrom mould morc than compensate for the risk of loss 
by breakage; I procured two from Bombay and one from Calcutta, and on the wholc I am elad 
that I did so, as I succeeded in safely transporting all three over the Himalayan ranges, havlng 
been able to get them carried by mcn on foot. On the other side of the mountains I was not so 



fortunate. At SPnj6 one of them mas 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 mas smashed. The third survived, and regular observations were taken 
with i t  throughout the winter in YBrkand. It too was broken on the return journey, its carrier 
falling with it in a stream. 

I was also provided with numerous aneroid ba,rometers, hypsometers and thcrmometcrs. 
The latter I had specially made to order in England, as none that I could procure in India mere 
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 jour~ey  like ours, very many of these have been 
broken ; loose horses getting a t  night amongst the tcnt ropes, and in the extreme cold weather 
even inside the tent, have much to answer for. 

While a t  Dehra Dlin * prior to  starting I mas occupicd 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 servlce 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 had to  travel, invariably interposed to prevent my making full use of them. 
Colonel Walkcr also designed, and had prepared and photozincographed, a star chart, projected 
on a new principle, showing only  tars of the first three magnitudes, nautica1.almanac stars 
bcing 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 i t  was hoped that an opening would occur for the despatch of these men 
from Eastern Turkestan across thc Gobi Desert and through Thibct to Hindustan. It was 
not deemed advisable however to  employ them thus, and when the Mission advanced from 
Yfirkand to KSshghar it mas necessary to leave them in Yfirkand. Permission was given, 
however, for one of them to follow me to KAshghar, and he did useful work, of which more 
hereafter. The remainder were employed in YBrkand during the winter in taking meteoro- 
logical observations. 

Road to Yarkand. 

For a few marches from Leh, in every direction, the country has been mrefuIly 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 Nlibra and Shyok, and on the north-east by the Ling-zi- 
thung plains) and the table-lands of Turliestan, 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 mas my object to weld together as far as possible 
the existing materials into a harmonious whole and to add whatever I could to existing data. 

It had been decided that the Mission should proceed to Shlhidlila in two parties, the head- 
quarters going by the old KQrlkorum route, whilst a detached party, consisting of Captain 
Biddulph (in command), Dr. Stoliczka, and myself, was directed to proceed via" Changehenmo 
by the route by which the former Mission returned from Yirkand in 1870, and as we had 

* Tho Head-quarters of tho Great Trigonometrical Survey. 



several days' start of the main party i t  mas 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 YBrkand Envoy, in Constantinople made it necessary 
for the advanced party to halt a t  Leh until authentic news should arrive of his departure. 
Authority to advauce was not received until me had been there for more than a fortnight, and 
we left i t  finally on the 12th September with orders to join the main party a t  ShBhidda 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 a t  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 mas to be attached to Captain-Biddulph, the assistant being attached to 
Dr. Stoliczka. Abdul SubhBn, the Native Surveyor, or " M6nshi" 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 mould 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 
u~icomrnonly stif3 and difficult to get through before dark. AS the Pundits wcre 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 mis guided by the peculiar nature of 
the survey work generally done by these natives. This consists of a traverse survey, 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 a t  the close of operations by compariug thc total amount of northing or 
soutbing as shewn by the tixverse, with the true corresponding distancc as determined by 
the difference of latitude between the starting and closiug points. Thc Pundits are all able to 
take latitude observations with a sextant and are instructed to do so wherever opportunity occurs. 
It is obvious that the accuracy of the survey depends upon their being able to keep up a 
continuous measure of thc road ; any break in i t  would ruin the work. Hence the necessity, if 
possible, of their working in couples, so that they may relicve each other in the pacing, especially 
where, as in the present case, they were obliged to accompany the large camps and conld not 
select their own halting places. -The days weye getting short, and if darkness once overtook 
a mail before he had concluded his work, there mas every probability of his wholc 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 the road. With the 
Munshi's help I trusted to be able to carry this traverse up to ShrihidGla, 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 trigonometricnl points which wcre fixed years ago 
by the Survey Department in advance of thc accurate detailed survey. Many of these points are 
in the main KBra'korum and Kuen Luen ranges ; some of them in the hear& of the terra incognita 



before alluded to; and had I had more time a t  my disposal, and had the mcathcr becn more 
favourable, I might have done very valnablc work. As it was, owing to the antagonism of the 

\ elements my diary shows onc almost continuous succession of disnppointmcnts, most dis- 
heartening undcr the circumstances that i t  was the beginning of thc journey, and that I did 
not know but that cireumstances might prevent any mork being done after cntering 
Yirkand territory. Climbing hills a t  the grcat elevation me were then st was very hard work, 
and of course occupied considerably more time and labour than similar ascents a t  a lower lcvcl; 
and in nine cases out of ten when one did arrive a t  the top of a high hill, suow and clouds 
entircly obscured both distant and neighbouiing peaks. This cloudy weather combined with thc 
necessity of regulating halts and marches according to the places where supplics had been laid 
out, soon made i t  evident that i t  was uselcss to attempt a continuation of the tiiangulation. 
The length of some of the marches and the shortness of the days madc thc cxccution of a 
careful traverse, as impossible as the triangulation, and after some very hard work, I rcluctantly 
came t o  thc conclusion that nothing could be done by mysclf (i.e., in addition to astronomical 
work), but to make what use I could of the plane-tablc. Evcn with this but littlc was done 
owing to the cxtremely unfavourable state of the meathcr ; but I fortunately succcedcd in fixing 
my position satisfactorily at two or thrce places on the road to Shdhidfila, the most northerly 
point where I did so mas a t  Chibra, south of thc SugBt Pass. Throughout the journcy the cold 
was so intcnse that even the Bhots* who werc with me used, on arrival a t  the top of a hill, to 
lie down in hollows or crouch behind stoncs in order to avoid thc bitter blast. Undcr thesc 
circumstanccs, satisfactory mork could not be expected, and although I kept my own hcalth 
in a wonderful manncr, I had the misfortune to knock up more or less ncarly every man who 
accompanicd me. 

From thc 24th September, thc day on which we reachcd Gogra, until the 17th October 
on arrival a t  Sugge't, I mas ncvcr a t  a lowcr level than 15,500 fect, and during the whole of 
that period the thcrmometcr seldom rose as high as freezing point (52' F.), whereas a t  night 
the minimum would vary from zero to 26' bclow zero.? From 26th September to 8th Octo- 
ber I was nevcr bclom 16,300 fect, my highest camp being a t  Dehra Kompjsf 17,900 feet 
above the lcvel of thc sea.§ Snow mas frequently falling throughout the whole of this period, 
and for threc days mas the only substitute for water, for both man and bcast. Captain 
Biddulph, who travellcd by a morc castcrly route than Dr. Stoliczka and myself, was living a t  
evcn a greatcr clcvation. 

On the 13th of Octobcr Dr. Stoliczka and myself rcachcd Lktrig-h, where we joined 
the hcad-quarters eamp. It had originally becn arranpcd that Captain Biddulph, accompanied 
by a Pundit, mas to cross the KBriikornm line of road and cxplorc the country to the west of 
Aktiigh towards Kufelong. Dr. Stoliczka, accompanied by the other Pundit, was to have 
crossed from the Kiirita'gh Lake by a new route to the K L i k b h  River, but his illncss, ns 
well as the wcak state to which thc camp followers werc reduced from lengthened exposure to 
cold and hard mork, madc it necessary to altcr thcsc arrangcrnents. 

I was now directed to go up the KBiTiklsh Itivcr, and endcavour to find the road which 
was believcd to exist between some point up the rivcr and the KBrit6gh Lake, and which i t  
was supposed might turn out a good alternative routc. I returncd from this expedition, the 
dctails of which are given in anothcr placc, on the 20th October, and left thc following day 
with a party undcr the orders of Colonel Gordon for S&nj6 with instructions to await Sir 
Douglas Forsyth's arrival at that place. 

As Shdhid6la was the first point whcre we struck the Athlik's dominions and met his 
peoplc, I briefly give the result of survey operations up to that point.. 

* Bhots are inhabitants of Ladakh. 
t i.e., 68' bclom freezing point. 
f 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. 
5 I t  was the hardships encountered while traversing this elevated region that brought on the illness which 

subsequently cost Dr Stoliczka his We. 
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One Pundit and his assistant accompanied the head-quarters camp and merc kindly 
looked after by Captain Chapman, who himself took some astronomical observations along the 
road. They ran a routc survey from Leh, via" the KhArdung Pass, up the Nubra Valley to 
Changlung, thence by the SAscr Pass to SBser, from which place the Pundit proceeded by thc 
winter route up the Shyok River and by the Remo glacier to  Daulat Bcguldi, while his assist- 
an t  took the summer route by Murghi and the Dipsang plains _to the same spot. Thence they 
proceeded by thc regular road ovcr the KBrBkorum Pass to Akta'gh, from which place they 
carried their traverse down the YBrkand River for three marches to  Kirghiz Jangal, returning 
thencc to ShAhidlila by the Kirghiz Pass. 

Kishen Sing, the Pundit, accompanying the advanced party commenced his routc surrey at 
Chimray, two marches east of Leh. A t  ZingrBl, the next halting place, his assistant diverged from 
the main road, going over the Kay La (Pass) and joined us again a t  Tanlrse. The Pundit went 
with the main camp over the Chang-la.* From Tankse we all proceeded to Gogra, whcnce 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 Alission retuined 
from Yirkand in 1870, which road, however, hc rejoined a t  Kizil-Jilga, thence following the 
KBrikBsh in all its bends down to Shihidlila. Captain Biddulph took numerous observations 
for height on his. line of march, generally using one of the mercurial barometcrs for that purpose. 
The Pundit kcpt up a continuous route survey the whole way and took frequent astronomical 
observations for latitude. Both Captain Biddulph's and Pundit Kishen Sing's obscrvations will 
be found in the Appendix to this Chapter. 

This Pundit's assistant, aided by the Rf6nshi (as soon as I became convinced that a theo- 
dolite traverse mas impracticable), carried a route survey along the road I mysclf followed, i.e., 
the one by which the former Mission returned from YBrkand, by the Changlung-Pangtung Pass. 
This road skirts the west edge of the Ling-zi-thung plains and striking thc KArBlrbsh Hiver 
near its head, follows the coursc of that river until it turns off suddcnly to the north-west, 
a point a little beyond Khush Maidin; thence the road passes .ria" the KBrBtBgh Pass and 
Lake to AkL4gh. From Alctigh i t  goes over the SugBt 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 Shiihidlila. My object in detaching them by that road was to 
enable the Mlinshi to fix himself in position by some of the survey peaks on thc Kjrrikorum 
away to the west. H e  had one fine day and succeeded in doing so, but a t  the cost of frost-bitten 
fingers, from which i t  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 officc 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 journey, and the Pundifs own obscrvations, form the basis on 
which the whole of the Pundit's traverses have been built up. To this framc I havc added such 
material as is available from the maps of the Trigonometrical Survey and of Messrs. Johnson, 
Sham, and Hayward. The whole combined form a map more accurate and complete than 
anything yet published, and should, for gcog.raphicd purposes, as far as the actual lincs of road 
are conccrncd, leavc but littlc more to bc desued. 

Descriptions of the routes traversed by various members of the Mission mill be found 
in thc Appendix, Section,  route^. 

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 referrcd to, which I made from the neighbourhood of ShLhidrila 
t o  try and discover an alternative r o d  on to the Karatagh plain. 

The Pangong Lake district has been described a t  considerable length by Captain 
Godwin Austcn in the Royal Geographical Society's Journal for 1867, and the additional 

* 17,690 feet. I t 19,280 feet. 



information I can now supply refers to the depth of the lake, an iutercsting subject of enquiry, 
and one which has, I believe, never been investigated with reference to this or any other of tile 
Himalayan Lakes. A portable India rubber boat, which I had procured from England in the 
hope of ultimately floating i t  on Lake Lob, mas the means mhich enabled Capbin Biddulph 
and myself to make a section across the bottom of the lake. W e  arranged to halt a day for 
the purpose a t  Lukong. 

The soundings mere taken by Captain Biddulph with a fishing line, which I had carefully 
measured and marked before starting. We fortuuatcly had a quiet day, and owing to the 
entire absence of wind and current there mas not the slighest difficulty in getting these 
soundings most accurately. 

Starting from the sandy shore a t  the west end of the lake me made for the island, 
lying about two miles off and situate nearly equidistant from the two sides of the lake. A t  100 
yards from the shore (N.B.-The horizontal distances are only rough estimations) the depth 
was 55 fcet, the bank sinking gradually; 150 yards further on, the depth was 93 feet, and 200 
yards further 112 feet; a t  550 yards more, depth 130 feet, the maximum depth reached between 
shore and island. As me approached the latter the water grew rapidly shallow. At  n distance 
of 400 yards from it, there was only 50 feet of water, and at  250 yards only 14 feet, 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 extendin, 01n ' a 
direction parallel to that of the lakc, viz., from north-west to south-east. I t  was composed mostly 
of calcareous lukfa, and in no placc rose to more than fonr feet above the surface of the lalre. 
The rock w3s very brittle and jagged, and in many places mas covered wvith masses of shells, of 
which I brought away specimens: these shells appeared to me to have become only recently 
untenanted, but they merc 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 roclr 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, meeds, and even 
cattle dung, which had evidently been washed ashore from the mainland. Although the 
water was beautifully clear me 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 tcmperature of the water, which was 
decidedly brackish, was 55' I?.; its color, a very pure blue where deep, and green where shallow. 

From the island I pulled to the north shore of the lake, which lying under precipi- 
tous c l 3 s  I expected to find much deeper. The water dcepencd out gradually to 107 feet a t  
300 yards from the island, and a t  about half way across, say half a milc from shore, there mas a 
depth of 136 feet; a t  250 yards from the mainshore me found 142 feet; a t  100 yards, 114 feet; 
a t  50 yards, 95 feet; a t  30 yards, 80 fcet; a t  20 yards, 50 feet; a t  10 yards, 12 feet. The boat, 
12 feet long, mas very well adapted for work of the kind, and in the absence of mind I mas, 
without violent exertion, able to pull i t  along, carrying one passenger, a t  the rate of nearly, if 
not quite, four miles an hour, and this a t  an elevation of 14,000 feet above the sea. I n  fact 
the exertion required was considerably less than mould be needed for walking a t  the same pace. 
The banks of the lake, which is about forty miles in length, showed evident signs of the water 
having formerly stood a t  a much higher level than it does a t  present : and there can be little 
doubt but that the valley along which the road passes from Thnksc up to the lake, mas, a t  no 
very distant period, its main outlet; for although there is now a low pass, about two miles 
from the hcad of thc lake! yet i t  is not much more than 100 feet above the present level of the 
water, and is moreover chlefly formed by detritus mashed down from two side ravines, and of 
very recent formation. 

With reference to my short excursion up the Kira'ka'sh in search of a new road, I 
left Suget on themorning of the 17th October, and mas accompanied as far as Balakehi (9 miles) 
by Drs. Bellem and Stoliczka, wllo mere paying a visit'to the jade mines. After leaving them 
I marched on for two and a half hours to Cfulblshem, where I met Captain Biddulph on his way 
down the KArAkBsh to Shlhidlila. Rfy syce (groom) and guide, the only man in our united camps 
a t  Suge't, who professed to know of the existenoe of the road I ivm now searching for, had led 



me to believe that a t  about one kos (2 miles) from GulLBshem, by tnrning up a lateral ravine on 
the south, a journey of 3 kos would bring me to a vely low and easy pass, with an almost 
imperceptible ascent, from thc top of which we werc to look down upon the K6rita'gh plains; 
and the evening we were a t  Gulbdshcm he pointed out a ncighbouring spur, beyond which, 
he said, thc road turned off. What then was my annoyance when thc next day we did not 
reach the turning until after a long and difficult march of 13 miles up the KlrikCsh River, 
and even thcn, according to his account, the pass was further off than he had statcd i t  to be 
the day before. I was extremely vexed a t  thus partially losing a day, for my camp was so far 
behind ( I  having arranged for a short march hoping to get up to the pass and back before 
night) that there was no time to move i t  much further on that day, and I had to halt a t  the 
entrance of the valley lcading to the pass. I had now only two days left in which to visit 
the pass and return to Shhhiddla, as it had bcen arranged that I should have to be there on 
the 20th so as to be rcady to leavc with Colonel Gordon on thc 21st. 

Starting eu ly  in the morning of the following'day and quitting the Kdr6kBsh 
River (at a point 12,500 feet abovc the sea), we went up a broad open ravine, running 
south for 24 miles, to a point where it divides into two branches of which we followed 
the eastern for about half a mile up a stecpish asccnt to a point where this also divides into 
two smaller ravines with a steep spur running down between them. These two ravines were 
bounded extcrndly by precipitous banks several hundreds of feet in almost perpendicular 
height. There was apparently no practicable path along the lower portion of thcsc defiles, 
but  the road zigzags up the spur running down between them, and then follows the left 
hand onc. The top of this first ascent was about 2,500 highcr than our camp on the Kirk- 
kBsh River. 

From the top of thc zigzag, the road up which, though steep, mas good and practi- 
cable for ladcn ponies, me reached a more opcn countiy and the road now followed a broad 
grassy ravine with a gentle but steady rise. I followcd this for seven or eight miles rising to 
about 16,800 feet, and there mas still a stretch apparently of several milcs, of gently 
undulating ground in front. As i t  was getting late in  the day, and therc 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 bcen accompanying Captain Biddulph, and whom I had 
brought back from Gulbdshcm) with instructions to follow the ravine to the water-shcd, and 
to go  beyond and fix by intersestion either the Bddtdgh Lake or the _hill a t  Tdmba camping 
ground between Ka'rhta'gh and Akt6gh, and, if possible, to return by Akta'gh and rejoin the 
Head-Quarters camp a t  ShBhiddla. He  succeeded the following day in passing the crcst 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 dist,anoc the position of the hill bcfore alluded to; but the guide having 
become seriously ill and no one else knowing the country, and the whole of the KArdtAgh 
plain being several inches deep in snow, thc Pundit was obliged to rcturn via" Gulbdshem 
rejoining the camp after I had left with Coloncl Gordon. 1 returned myself that samc evening 
to my camp a t  Fotish in the KBrdka'sh River, uot reaching it, however, till late a t  night and 
getting two or threc falls on thc road, which, although tolcrably good by daylight, was in 
certain plaecs, especially a t  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 
it is perhaps a better road than that between Shlhidiila and IUdlrorum Brangsa (via" the 
Sug6t Pass), yet i t  is much longer. From Shihidlila to Brangsa thc road via" the Kdrhkish 
is a t  least 15 miles longer than the one by the Suget Pass. Should, howevcr, the road 
via" Kizil-jilga and KBrhta'gh come into frequent use, I believe the Fotdsh route might 
be employed with advantage, as there is very little difference in lcngth of road, and grass and 
fire-mood arc to  be found in abundance all the way from Shihid6la up thc KBrBk6sh River, 
and for tzvo miles up the (Fotdsh) ravine, after which there is plenty of grass all the way to 
the pass as well as any amount of Boortsee.* Thcrc were numerous tracks, on the highcr 

* 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. 







ground, of both kiang (wild horsc) and mild y,ik,* a good evidcncc of thc cxccllencc of thc 
grass. Thc road has evidently been occasionally in use, as i t  is marked in places where i t  
might easily be lost in thc snow by small stones placcd in an upright position hcrc and 
therc on large rocks. My guide told me that he had only oncc travclled by it, when accom- 
panying a very small caravan of not morc than fivc or six ponics, on which occasion, therc 
being a great deal of snow on the Sugdt Pass, through mhich they fcared they would be unable 
to  force their may, they had resort to  this alternative routc to the Klirfiorum. I havc 
nevcr met another man who mas acquainted mith this road, and its existence appears generally 
unknown to the Bhots of Lddkh .  

I returned the following day to Shlhidlila (33 miles) visiting e ~ t  route thc jadc mines 
betmecn Gulba'shem and BalAkchi. Thesc have becn described a t  lcngth by the late Dr. 
S toliczka. 

It was deemed advisable, that from Shihidlila onwards a11 open survcy or display of instru- 
ments on thc r o d  mas to cease. Permission mas given, however, for one of the most 
experienced and wary of the Pundits to takc observations quietly with a small pocket com- 
pass, with which he carricd his route survey up to Yjrkand. I also made occasional obscrva- 
tioils a t  night for latitudc, so that a rough but tolerably correct survey of the road mas 
obtained. On our rcturn to India these restrictions mere founcl to be unnecessary, and one of 
the Pundits proceeded from Yirlmnd via" Sanjii and Shrihidlila, and without any attempt a t  
concealment paccd and re-survcycd the road carefully. 

Whcu mc left YLrkand for Kfishghar thc Pundits mere directed to remain behind, but 
one of thcm mas permittcd to follow a few days after, and madc a very fairly accurate route 
survcy up to Kgshghar, the others had to stay in Ylirkand until me lcft thc country and 
returned (mith the exception before mentioned of the man who went by Sanjii and Shlhidlila) 
with the advanced baggage party under T i r l  Sing, -f vid thc Kugirir and KirLkornm route. 
They carried a route survey from Yirkand up to L e h  The ground betmecn Karghdlik and 
Kiilunaldi (on the Yirkand ltiver bclow Kufelong) had never before becn surveyed. 
The Pundit who followed us to Kdshghar did somc good work ; besides making an excursion 
with TirL Sing to somc of the neighbouring bazaars, whosc position he mas enabled to fix, 
hc accompanied a party of the Misslon on an cscursion to the north of Krishghar in the Altyn 
Artysh Districts, making a traverse survey of thc road. He  also went with Colonel Gordon's 
party to Sirikdl (Trishkurghan), and returned to YArkand by himself, diverging from thc 
routc by which he had come a t  Chehil Gombiiz, whence he proccedcd by thc direct road to  
Yhrkand, a distance of upwards of 100 miles, over ground that has never previously been sur- 
veyed. It mas arrangcd for him to  return to India via" ,Khotan, a journcy hc accomplished 
most successfully. Prior to lcaving thc county he paid a visit to thc SorghLk Gold Ficlds in 
latitudc north 36'39'51" longitudc 82'42' cast of Greenwich, about 1GO miles (by road) 
to thc east of Khotan.: Rcturning thcncc to Kiria hc found his way back to India by 
Polu, Noh, and thc Pangong Lake, a routc rupning from one and a half to two degrees to 
the cast of thc most easterly routc me havc hitherto posscssed, viz., that traversed in 1865 by 
Mr. \V. H. Johnson in his journey to Khotan. Details of the route followed by the Pundit 
arc given in the Appendix, as arc also his observations for latitude and height. 

Descriptiogz of routes between Lddcclcl8 and T~cl-lcestccn. 
It is not proposed to givc hcrc a detailed description of thc liucs of route followed by 

the mcmbcrs of the Mission on thcir travels between Ladakh and Easten1 Turkcstan, $ but a 
bricf comparison of the various lines of road between the two countries may not bc uninter- 
esting. 

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

t Treasurer to the Bfission. 
5: Details of the roads traversed by tho members of tho Mission dl be found in Section G. of the Appendix 

to thls Chapter. 
C 



For practical purposes these routes may be dividcd into three, viz.- 
The Khrhkorum route with variations (leading to YSrkand). 
Thc Changchenmo route with variations (leading to YArkand and Khotan). 
The Rudolih (or Changthang)* route (leading to Khotan). 

The Kankorum routc may be subdivided into two, the ~ a m i s t i k  or winter and the 
Tabistjni or summer road, and although these have a few marches and camping grounds in 
common, and cross the great water-shed between India and Ccntral Asia a t  the same point, the 
Krirdkorum Pass, yet they diverge from each other throughout thc greater part of their courses. 
As a rule i t  may be laid down tha t  the wintcr road passes wherever possible along and ovcr 
the beds of rivers, which in the cold season contain but little water, and arc generally 
frozen over: these streams, which form no obstacle in winter, are often inipassablc torrents 
in summcr. It is thcrefore no matter of surprise that in spite of the intense cold and hard- 
ships of a winter journey the merchant oftcn selects that season for his travels. The first 
great obstacle to be encountered after leaving Lch, both in summcr and winter, is the well 
known Kaila's 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 Lch this range divides the 
drainagc of these two rivers, and is one of the most formidable obstacles to be encountered by 
the traveller to Turkestan. I n  winter i t  is crossed by the Digar L a  t (17,930 feet above sea 
lcvelj, a very difficult pass, in crossing which i t  is necessary to employ either ydks or men for 
the carriage of goods. A party of the Mission went ovcr it in June, and even then there 
mas snow lying on the top while ice and snow combined to render the passage difficult d o n g  
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 liver, i t  was deemed 
advisable to go a long detour via" the Digar Pass in order to avoid the still more formidable 
obstacles on the Khardung. This madc the journey from Sati to Leh 42 miles instead of 29. 
After crossing the KailBs range and entering the Shyok valley the traveller has now before him 
the great Muz-taghQ or KSrAkorum Range. I n  the winter by following the narrow, winding, 
and difficult vallcy of the Shyok rivcr he reaches the Kdrikorum Pass, a distance of 114 miles ; 
in the course of this portion of the journey the frozen stufacc of the stream has to  be crossed 
no less than 3G times. I n  winter this can easily be done, as it is generally bridged by snow 
and ice, but in sutnmcr owing to the floods causcd by thc melting glaciers ac cntircly different 
route has to be adopted, and instcad of ascending the Shyolc the travcllcr descends that rivcr 
to a short distance below Sati and then ascends the Nubra river, s 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 i t  is a very large and rapid 
river. Passengers and goods are carried over in boats, while thc baggage animals are made to 
swim across. Many of the latter are d r o m c G n  crossing. 

Ascending the Nubra valley, onc of thc most fertilc and richly cultivated in Ladakh, 
the traveller goes as far as Changlung (10,760 feet), almost the highest village in the 
valley, and situatcd about 40 miles above Sati. The merchant generally tnltes this bit very 
easily, advancing by short marches of ten miles each, in order to make the most of the supplies 
of grain and cscellcnt luccrnc grass, both of which are hcrc obtaincd in abundance. The 
caravans from YSrkand often halt a week a t  Panamik (a large and flourishing village a few 
miles bclow Changlung) to  fced and rest thc baggage animals after thc hard morl: and scant 
fare that they have had on the journey. It is here that on the outmgrd journcy the real 
difficulties of the march commence. Instead of following onc stream right up to its source 
in the Kirdkorum Pass, as is done in the minter route, the traveller has first of a11 to cross a 

* Changthang, in the Thibetan language means ' northern plain." 
t " La" is the Thibetan word for " Pass." 
: Sometimes also called " Laoche La." 
5 In Turki "Buz-tagh " means " Ice Nountain " and " Karakorum " is the equivalent of " Black gravel." 



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 Yirkand. Aftcr rcaching the top of the Karawal Pass (so called from 
a karawal or outpost ercctcd many years go a t  this spot to enable thc Ladakhis to defend their 
country from invasion from the north) the road dcsccnds into thc S;ise'r strcam and then passes 
up i t  to the Sis6r La, a pass over a mighty ridge covercd with snow and glaciers which runs 
down from thc great mountain mass forming the eastern extremity of thc so-callcd KirBkorum 
Range and separates the waters of the Nubra* from those of thc Shyok. This pass (17,820 
feet) is one of the most difficult on the whole road, and is rarely, if evcr, free f r o b  snow, 
while the road passes through, over, and alongside of glacier/s for many miles.? The road 
from the top of the pass follows the bank of a strcam which enters the Shyok River a t  Saser 
Polu, a halting place on the wiutcr road. The Shyok is herc crossed with difficulty, as is 
proved by the fact that two Ladakhis wcrc drowned thcre 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 a t  M~lrghi  Camp joins another stream which flows from the Dipsang plains into the 
Shyok River. It was a t  this point, a t  a height of 15,200 feet, that the late Dr. Stoliczka 
breathed his last, after having traversed the KQrdkorum Pass and the perhaps still more 
trying Dipsang plains which risc to an elevation of about 18,000 feet above the see. The 
intense cold of this bleak and dreary waste prevents this route from being adopted in winter, 
during which season thc caravans follow the Shyok River from Saser Polu up to Daulat 
Beguldi (Turki for (' Daulat Reg dicd," ail appropriate name for so desolate a spot). This camp, 
which is situatcd in thc north-west corner of the Dipsang qlain, marks thc junction of the 
winter and summer routes, which unite herc, and cross the Karikorum Pass 11 miles above the 
camp, continuing together a distance of 40 miles further to Ak-tig11. The Kirikorum Pass, 
though 18,550 fcet above the sea, is by no means so formidable an obstaclc as is generally sup- 
posed. It is always frec from glaciers, and in summcr from snow. Thc ascent on both sides 
is gentle, and thc road good, so that, although i t  forms thc watcr-shed between Hind&tAn and 
Central Asia, i t  is less of an obstacle to thc merchant than the Digar, the Khardung, the Saser 
or the Sanju Passes. From i t  thc r o d  passes along the KQrikorum stream (onc of the head- 
waters of the Ylirkand Itiver) to Ak-tigh, traversing thc comparatively opcn gro~ind on the 
west of the K a r a t l g h j  plain. A t  Ak-Ggh the roads again divcrgc, the winter route con- 
tinucs domn the Ydrkand river, which is crossed 18 times between Ak-tdgh and Klillinaldi,$ a 
distance of 74 miles. At thc latter place this road ascends the range that mas called by Hay- 
ward thc western " Kueu Lucn," and crosses i t  by the Yangi-Dinvan (or "New Pass," 1G,000 
feet) into the Tiznlif River, which i t  folloivs for 41 miles to Chiklilr. Thc road is herc taken 
over onc of thc northern spurs of thc Kucn Lucn by the " Tupa"11 or Ak-Korum Pass (10,470 
fcet), whcncc i t  desccnds along the banks of a gcntly sloping strcam to Kugiar, a considerable 
village (containing 400 or 500 houses) on the borders of thc plains of Eastern Turkestnn, and 
41 miles distant from Karghalik, a largc town situated a t  the junction of the Zamistdni (via' 
Kugiar), and the Tabistini (via" Sdnjli) routes. I t  mas by the Kugiar r o d  that the J4ission 
returned to India. Thc road had bccu closed for scveral years previously by order of thc Yirkand 
authorities owing to the risk to which travellers were exposed of being plundered and sold into 
slavery by thc wild Kanjud robbers (of Hanza and Nagar), who coming domn from their 
fastnesses to the north of Blinji and Gilgit used to rcnder the whole valley of the YBrkand 

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

?.On the return journey of tho Nission several hundreds of coolies were employed for yomc meek8 in 
preparing the road over this pass. 

$ " ICar~tagh"=~( Black Mountain." 
$ " Kulunaldi"=" the wild horse died." 
11 In Turki Tupa means "hill," and Ak-Komm "white gravel." 



Rivcr from Kdiinaldi up to Ak-ta'gh, utterly unsafe for travellers or merchants unlcss in large 
parties and well armed.* 

It was in the month of June that thc PBmir party returned by the Kugiar route some- 
what too late in the season to traverse i t  with safety, and considcwblc danger was incurred from 
the daily increasing floods of thc Tiznaf Itiver, which aftcr noon used to comc down with such 
force as frequently to close the road. A t  this season also thc southern slopes of the Y a n ~ -  
DiwBn (Pass) are very f l i c u l t  to traverse niid somewhat dangerous, as thc recently dead bodies 
of numcrous baggage animals secn by us on the rcturn journey too surcly testified. The floods of 
the Tiznaf arc probably worse in June and July than a t  any other time of the year, as after 
that period the snow on the lower mountains has nearly all beeu melted. Thc Esirkand River, 
on the other hand, abovc 1<616naldi, being fed more generously by glacier streams is morc 
difficult later on in the hot weather. TVe found that although there was a much larger 
body of water in the Yrirkand than in the Tizuaf Rivcl; yet in the former the bed was broad 
and lcvcl, and mas crossed without difficulty ; whereas in the Tiznaf the bottom is narrow 
and generally composcd of large stones and boulders which render its passage very dilFicu1t.t 
Thc road crossed i t  ncarly 20 times in one march, or about once in every linear mile of its 
course. A month earlier in thc season (May) thc rivcr 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 thencc over a spur of the Kucn Lucn by the SugEt, a tolerably easy pass (17,610 feet), 
from which the road descends along s winding strcam to the KBrBkBsh liver which i t  strikes a 
few miles above Shdhidlila.1 

A t  ShAhidda the KBrikfish river minds through the Kuen Luen Rangc.4 The road 
follows along it for somc 20 milcs, and occasionally crosses it. I n  summer its passage is 
effected by merchants with considerable difficolty. The K&rikBsh flows in the direction 
of Khotan, and bctwecn the river and Ysirkand lies a formidable spur horn the Kuen Luen, 
which has to be crossed. The traveller, if hc be here unfettered by political obligations, has the 
choice of thrcc roads before him, viz., by the Kilik, thc Kilian, and the Sinjii passes.. 
Tradcrs are seldom or never allowed to use the former which is said to bc thc easiest and 

-- 

* ATote.-These robbers, apparently from fear of the Kdshghar Amir, have of reLent years ceased to infest 
this r o d ,  but i t  is reported that  since the return of the DIission from Tarkand, the Iiunjudis havc attacked a 
nomadic tribe called Phakpos, who inhabit numerous vallc s on thc west bank of the Tiznaf river. The road by 
which these robbers advance must pass over numerous gfaciers, and crosses the I<kriikomm range by the S h b p  
shal Pass, a short distauce to the west of the Shigar or JIuztagh Pass. l 'he road from Shingshal descends the 
Kum stream and joins the roadfrom the Muztagll Pass a t  a distance of one and a half marches to the north of the 
latter. After three short marchcs more the Yarkand Rivcr is reached a t  Dahn-i-Bazar Darah, three short marches 
below Kulunaldi (on the same rivcr), a frequently used halting place on the ;oad between Kirilrorum Pass and 
Kugiar. The Shingshal Pass is said to be easicr than either the Chhorbut or the Shigar Passes, and is a t  times 
passable by laden horses. Tho JIuztagh Pass (which was estimated by Godwin Austen a t  18,dOO fcct, and by the 

1 Or natives of Bzlbistan, n rnountainons Schlagentweits a t  19,000 feet) road lics for a great distance over laciers, 
district inhabited by Shinh nusdmnns. and and is dificult and dangerous. It is occrsionally used by the %altis,l 
lying to the north-west of Lnddh. who have a colonp in Tbrkand, and who traverse this pass when return- 

- ing thcnce to their o m  country. 
t On one occasion during the return journey, when I had gone on a couple of days ahead of Coloncl 

Gordon's party so as to have morc time for survey, I had, in order to insure security from water, placed my 
chronomcters in my pockcts instead of in the mule trunks where they were usually carried. It mas the first time 
tha t  I had done so, and as ill-luck mould havc it, I twice got partcd from my horsc in dccp water while searching 
for a ford, and bad to swim for my life with my chronometers in my pocket. Ou the same occasion my horses 
and b a g ~ a g e  animals were cut OK from all supplies by the floods, and were for more than 36 hours without 
tasting god. 

$ Note.-At Shahidiila is a small fort which during the time of the disturbances in Eastern Turkcstan 
(which resulted in the accession of the present King) was occupied by a detachment of the Naharaja's troops from 
Kashmir. These mere subsequently mithdramn and the place is now generally recognized as belounging t o  the 
Kashghar ruler. The Kirghiz of Sanju have of late years constantly occupied the Karalcash valley up as far as 
the great bend above Sora, and occasional1 ascend some of tho valleys to the south, leading up to tho Karatagh 
plain ; in many of these valleys there is agundance of grass and wood. 

5 Dividing it according to Hayward's nomenclature into Eastern and Western Kuen Luen. 



shortest; i t  follows the course of the Toghra, a considerable stream which entcrs the Ka'rdkLsh 
nine miles below ShPhidlila. The floods of this strcam in hot weather often detain travellers 
n considerable time on its hanks. The Kilik Diwan (Pass) is crossed in the 3rd or 4th march 
from Shhhidlila, and after going over another low pass the road joins the Kugiar routc a t  
Bcshterek, one day's march to t-he south of Karghilik; little is known of this road, but i t  
is said that grass and wood arc to  be found at every stage. It mas once much used-by the 
Baltistan merchants who are settled in Ya'rkand. . 

Nearly three miles below where the Togra-su enters the KBrBl<Qsh River is the fort  
of Ali Nazar, where the Icilian road leaves the Karaliash valley and passes up an open ravine 
iu a north-west direction. This road is sometimes used in the summcr as an alternative to  
that ovcr the Shnjii Pass; i t  is somewhat higher than the SBnj6 Pass, but, although impmc- 
ticable for laden horses, is not so difficult to  traverse. The Kilian pass is crossed in the 
sccoud day after leaving the KBrPkBsh. The road follows the stream from thenpass for four 
marches when it debouches into the Turkestan plain a t  the villa@ of Kilian, two marches to 
thc south of Bora on the road between Sanju and Karghh1ik.S 

The third and most frequented road from Shihidlila is vicZ SBnjii. It leaves the-KBrdkdsh 
20 miles below Shihidlila a t  MazAr Ab$ Bakar, from which place the road ascends to the 
summit of the SBnjli (also happily named "GrimJJ) pass which, although not more than 16,700 fect 
above sea level, was decidedly the most di5cult obstacle encountered by the mission on the road 
b Y6rkand.t I t s  summit is never free from snow and ice, and is impassablc by l d e n  ponies. 
Yaks havc always to be used and are collected from a11 quarters for the passage of a largc caravan. 
From the pass the r o d  descends to  the S in j6  or Sarikia Rivcr, which i t  follows to the large 
and scattered village of SBnjG, on the borders of the Great Turkestan Plain. Occasionally 
in the hot season the SAnjli Rivcr is so flooded in its lower course as to become impassable, in  
which case a detour is made by a r o d  which crosses a small spur by the Chuchu Pass (11,800 
feet), after which it follows the Arpaleli stresm to near Sinjli. Thencc a good and level 
road leads to YBrkand, a distance of 122 miles, and mcets the Kilian routc a t  Bon,  and the 
Kilik and Kugiar routes a t  Karghdlik. 

Returning now to the Changchenmo route from Leh to Turkestan, on this also thc Kailds 
rangc has to be crosscd, but further to the east than on the Kal-akorum route. The road 
ascends the Indus for 20 miles, and thcn goes up a tributary stream for 13 miles to Zingril, 
from which place thc raugc may be crossed either by the Chang La  (17,600 feet), or the Kay 
L a  (17,900 feet). By the formcr and easier road of the two i t  is 23 miles from Zingril to the 
large village of Tankse, situated on one of the tributaries of the Shyob River. By the Kay 
L a  foot passengers shorten the road by some six miles. The r o d s  over both passes, although 
free from glaciers, arc very dfficult; and i t  is usual, although not absolutely necessary, to 
employ yaks in carrying goods across. 

Tinksc is the last place on this road where supplies are procurable, and is, by the shortest 
route, 350 miles from Sjnjli, thc first largc village encouutered in Turkcstan. For the whole 
of this distance supplics of grain, both for men and horses, have to be carried, and a t  a great 
many halting places neither grass nor fire-wood is procurable. Prom Tankse after passiug 
Lukong a t  the head of the Pangong Lake, the road crosses a lofty mass of mountains, by the 
Lankar or Marsernik L a  (18,400 feet), a vcry high but in summer by no means n difficult 
pass. It is free from glaciers, and generally clear of snow during the summer and early 
autumn. Descending into the Changchcnmo valley and crossing the stream, a tributary of 
the Shyoli, the road ascends a minor stream to s point cight miles beyond Gogra, from 
which therc is a choice of three different r o d s  all leading on to the Ling-zi-thungS Plains. 
The most westerly path asccnds the Changlung Pangtung Pass (18,900 feet), crosses thc 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 ICilian mould appear to havc been the most frequented route, but it is now little used. 
t Several mules mere lost here, although their loads had all been transferred to yaks. 
3 or Ak-sai Chin. 
3 The march d o m  this ravine was one of the most trying encountered during the outward journey. 
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western bordcr of thc gently undulating Ling-zi-thung Plain), in traversing which the traveller 
crosscs, almost without knowing it, the water-shed between India and Ccntral Asia. After 
passing the watcr-shcd the road crosses a small stream, one of the head waters of the K 6 6 k b h J  
and then p s  ovcr a spur (Kompis La) 18,160 feet in height and descends into the bed of 
K6rhlrdsh Rivcr, which i t  strikes, a t  an elevation of 17,400 feet above the sea and follows 
to Kizil Jilga. 

Thc portion of the r o d  betwecn the Changlung Pass and Kizil Jilga is perhaps the most 
trying part of this route. The grcat elevation and consequent bitter cold is much aggravated 
by frequent snow and a piercing wind mhich blows from morning to night; thc long dreary 
marches cause one to arnvc, after dark, at  camps where thcre are scant supplies of fuel and no 
grass; occasional ice beds block up thc whole road, one of these extends for thrce miles 
down the I<Br&k5sh River; all combine to try most severely both man and beast. 

At  Kizil Jilga thc road just described joins an alkrnativc road (takcn by Captain 
Biddulph on thc outward journey), which, leaving the usual route a fcm miles north of G o p a ,  
crosses the Changlung Barma Pass (19,300 fcet) on to the Ling-zi-thung plains, along T V ~ I C ~  

i t  passes a t  a still higher elevation than the western road. It descends into the Kjrhkitsh 
'River a t  Kizil Jilga; thc greater elcration makes this road perhaps cven more trying than the 
western routc. 

The third routc from Gogra before alluded to leaves thc Changlung valley 8 miles abovo 
Gogra and the Ling-zi-thung plain may bc reached by either the Changlung Barma or t h ~  
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 YQrkand. By 
it, the road followcd by Captain Biddulph (striking the KBrhkhsh River a t  Kizil Jilga) may 
be joined, but a more northerly route passing over a succession of elevated plains was talrcn 
by the former mission, and the KLra'khsh River was met a fcw miles above Sora a t  the sudden 
bend that the river takes when its coursc is turned towards the west (in north lat. 35' 55') 
by thc Kuen Luen Range. From this point the r o d  followed the River to Shbhidlila. 

I n  addition to the intense cold thc principal objection to all three routes skirting or passing 
ovcr the Ling-zi-thung (also called Aksai Chin) is the extreme clevation a t  mhich the traveller has 
to remain for so many marches : the cattle are exhausted by this, and too frequently suffer in 
addition from thc pangs of hunger and thirst. These difficulties nearly brought the first mission 
t o  Yhrkand to a disastrous end, and the same causes have proved, and mill probably continue to 
prove, sufficient to deter the experienced merchant from following this road. The older, 
shorter, and better knowu route by the BirBkorum is likely always to be preferred by the 
merchant even in summer, whereas in minter an attempt to traverse the Ling-zi-thnng plaills 
must almost always result in disaster. 

From Kizil Jilga the road follows the Kirfiklsh River to Chong Tash (or " Great StoneJJ). 
From this point tho eastern variation, taken by Captain Biddulph, follows the Kidka'sh 
River right down to Sha'hidlila, a distance of 166 miles, while the western or more dircct road 
is only 113 miles in length, and although in the latter there are two high passes viz., the 
KBrit6gh (17,700) and thc Suget (17,600) to be crossed en route, yct they are neither of them 
difficult oncs. The Sugkt Pass may be avoided by going over the lowcr and still easier pass 
of Fotash by which 'thc Kdrlk&sh Eiver is struck one march abovc Gulbashem. I n  the 
circuitous line from Chong-tash down the K&rikLsh, thc r o d  is bad, but there is the 
advantage of plcntiful supplies of grass and fucl mhich are almost ,altogether mantii~g on thc 
KArhthgh line. Thc Ling-zi-thang routes meet the I<Brlkorum summer route a t  Alctigh or 
a t  Shihidlila according as thc western or eastern variation is adopted. 

' A t  the angle formed by the KririikBsh River above Sora, when turned by the Kucn 
Luen range, the traveller can procced to Ichotan direct (a distance of 160 miles or 11 marchcs) 
by  crossi~lg thc Kuen Luen Range by the Yangi or Elchi Diwau (crossed by Mr. Johnson 
in  his journey to Khotan in 1865), and estimated by him a t  19,500 feet in height; after 
passing this thcre is another formidable glacier pass, the Naia Khan (height 18,659 accord- 
ing to Johnson) which has to be crossed bcfore reaching the plains. Thc Elchi Diwan is said 
to be open for only three months in the year. 







Ou the Kihkdsh River above Potash is a camping ground called Sumgal, from which 
Robert Schlagintnreit crossed the Knen Luen range by the Hindu-tiish Pass, estimated by him 
at 17,379 feet high. A t  the top of this Pass is a glacier much crevasse(1 and extremely steep. 
It is a long and difficult march from its foot, to the village of Bushia, where are numcrous 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 thc Hindu-thh 
Pass cnn only be used by foot passengers. 

From all accounts the ordinary trade route between Khotan and LBdakh in former years 
mas, as a t  present, via" thc SBnjfi and Karakorum Passes. The road from Khotan follows that  
to YQrkand as far as Zanguia, whence a road goes to Sbnjd village dircct. Another road from 
Shbhidlila to Khotan lies down the KbrBLhsh River, and, going over an easy pass, emerges a t  
Ddba,* a large village said to lic about 20 miles to the south-wcst of Pi6lma (on the Khotan 
and Ya'rkand road.) The road clown the KBrBkhsh can only be used in mid wintcr. 

We now come to consider the extreme eastern route, wid the Chang-thnng or " Northern 
plain." Of this road we have a survey by Kishcn Sing Pundit, onc of the most important 
geographical rcsl~lts 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 cut from Lukong to the 
Nangtza Lake, follocving t l ~ e  ordinary Changchenmo route to Y4rkand as far as the point 
where that ro,d leaves the Changchenmo vallcy. Passing up the latter, he would make his 
may eastward to its head, where an easy pass is known to exist lcadiug on to the high table 
land beyond. By adopting this road he would save forty miles over the morc circuitous road 
by Noh. From Manngtza the road lies over a series of high platcaux varying from 16 to 17,000 
feet in height, crossed herc and therc by low ridges which rise somewhat irregularly from the 
~ur face  of the plain which contains numerous lakes, most of them brackish. I n  latitude 35' 7' 
north the Pundit crossed a t  a height of but little more than 17,000 feet the water-shed of a 
s n o ~ y  rangc, which may perhaps be the true eastern continuation of the Kuen Luen. Prom 
the north of the pass the Kiria strcam takes its rise; the road folloms down i t  as far as Arash 
(1G,000 feet), but again ascends to the Ghubolili plain, which (17,000 feet above the sea) 
connects the snowy range just alll~dcd to with another somewhat lower rnnge to the north. 
This last ridge is a buttress of the vast Thibctan plateau, and in descending the Polu stream 
from thc Ghubolil;. A t  Diman 1 (17,500 feet) to Polu, a distance of 28 miles (including 
windings), there is a fall of about 9,000 feet. Polu is a small village in the KhokLn district 
and from it Khotan (or Ilchi) city may be reached either by the direct road (by Chihar 
Imhm) which skirts the feet of spurs from the elevated plateau above, or the traveller may 
proceed down the stream to Kiria l ~ y  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. Thesc 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 a t  Gartokh 
and Iludokh, but probably practically only so far subject to them that they would abstain from 
committing violent aggression on parties travelling under the protection of those authorities. 

* Duba is shown on Rlaproth's map as a large place about half way between ZQw& and Sinjb. 
t The only previous account me have of this road is one derived from native infoimation supplied by Mr. 

It. B. Shaw, and which was published in the proccedings of the R. G. S., No. JII. 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. 

f Or "Sulphur Hone 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 thc lake in the Ghubolik plaiu. 

5 Chang-pa in Thibetan means Nord-man while the Turki name for the same people is Tagklik, i.e. 
Mo~rntnineer. 



Habiblila, ivho was elected Icing of Khotan when the Chinese were t u r ~ e d  out of the country, 
sent mcssengcrs 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 to death. Theinhabitants of Keria and Polu go aa far south as (rfhubolilr to procure sulphur. 
They also go west of this towards the head of the Yuruag-Kash (or Ilchi) River where they 
search for gold aud jade, but i t  would appear that although the Khotanese claim the country up 
to Lake Yeshil Icul, the head of the Kiria River, as their boundary, yet practically from fear of 
thc  Chang-pas they never go quite so far to the south. On the othcr hand the Chang-pas who 
probably have equal rcason to fear theTurks from the plains, would appear not to wander further 
north than Rikong Chumik, the ridge to the north of mhich separates their grazing grounds 
from plains on the north, through which flows a considerable stream, passed by the Pundit, 
asserted by his guide to be the head of the Yurung-Kash River.* It mould thus appear that 
owing to the mutual hostility of the two races there is a large tract of neutral ground which 
is never occupied by one or the othcr, extending from Rikong Chumik to  Ghubolik; here 
the Pundit saw large herds of ybk, antelope, and jungle sheep (oves ammon), which had 
apparently never been scared by the sight of man. Near Rikong Chumik mere the remains 
of numerous huts ; others were frequently sebn along the road, but fortunately for the Pundit, 
he did not mect or see a single human being between Ghubolik and Noh, a distance of 
244 miles, a circumstance mhich enabled him to complete his route survcy 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 Chincsc Empire, aad 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 crossing 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 a t  the ancient city of Najibabad 
(between Hurdwar and Moradabad), the starting point of the old Royal Road statcd by 
3ioorcroft to have crossed these same mountain systems, a good road about 210 miles in length, 
and only crossing one low pass,$ leads to the Niti Pass (16,676 fcct high) over the main 
Himalayan range. Descending from the Niti Pass, due north into the Sutlej valley, and 
crossing that river a t  Totling (12,200 feet) by the iron suspensioll bridge still existing (said 
according to local tradition to  have been constructed by Alexander the Great), and crossing 
by the Bogo L a  (13,210 feet) into the Indus valley a t  Gartokh (14,240 fect), the road would 
thcn follow that river to Demchok.Q Thence i t  would go  otcr the Jara Pass due nortli to 
Rudolih and Noh, and by the n c ~ l y  surveyed route to Polu and Khotan. 

Estimating the distance from Najibabad to the Niti  Pass at  210 miles, thence to Noh a t  
275, and from Noh to 'Ichotan (I;;& Keria) 44G miles, we have a total distance of 931 miles 

* I n  the map which has hecn prepared for submission with this report I have not shown this strcam as 
flowing into Yurung-]<ash, but I think i t  not a t  all improbable that it may find its way through a gap which I have 
left in the Kucn Luen (just between the lettcrs E. and N. of Luen). I would have inserted it, but it hardly appears 
consistent with Mr. Johnson's statemelits as to what' he saw when ascending these Kuen Lucn peaks in 1866, 
although, on the other hand, the fact that the river he crossed a t  Karaugolak was a very large aud rapid stream 
would indicate that i t  probably mine from a considerable distance ; knowing also as a fact how the 1<8rak&sh cuts 
through the same range at  Shahidula and how cxtrelnely difficult i t  is t o  form an accurate idea of any mountnin 
range when vicwed from a singlc point, I am incline3 to regret that I did not show this stream in my map as the 
head waters of the Yurung-]<ash or River of Khotan. 

1. Prom Noh he tried to get to Rudokh, but was not permitted to do so ; in fact tho inhabitants tried to com- 
pel him to return by the may he had comc, and i t  mas with great difficulty tha t  he a t  last got permission to go 
to  Leh direct. Anticipating a search by the first people he should encounter, he had, whcu nearing the villaFc 
of Noh, concealed his instruments and papers in a bush. H e  was duly searched, but of course nothing was found, 
and he afterwards succccded in again getting posscssion of his valuables. Iu  Thibct the great difficulty en- 
countcred by persons entering. in disguisc is always on the frontier, where the exmination is very strict. TVhcn 
once allowed to pass into the Interior of thc country there is Little to fear. 

f. Thc Langar Pass G,5OO fect high which is on the 3rd day's march from the plains. 
§ A more direct route exists from Totling vid Dankhar to Demchok. 







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 followcd the above to the suspension bridge a t  
Totling, and thcnce to Rudokh and Noh, whence a road now exists which passes vid the head 
of the Changchenmo valley and Nischo into the Ling-zi-thung plains, down the Kgriklsh 
river and over the SAnjli Pass to  SBnjli (or Sarikia)" which is half way between Yirkand and 
Khotan.] 

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

Miies. 
From Amritsir to Leh uic% Ramul Pindi and Srinagar ... ... ... 635 

... ... ... ... I s  ,, to ,, wid Kangra ... 622 
... ... 99 ,, to ,, via Seakote and Cashmere ... ... 675 

From Lch to Yarkand vid Ling-zi-thung and Karakash River ... ... ... 684 
1 9  pB ,, vid Changchenmo and Karatagh ... ... ... 527 ... ,, ,, ,, ui(i Karakorum Pass and Sanju (summer route) ... 4 5  
* I  , I  ,, wid Karakorum and Kugiar (winter route) ... ... 472) 

... .... ... I ,  ,, ,, vid Noh, Polu, and Khotan ... 839 
,, ,, Khotan vid Karakorum and Sanju ... ... ... ... 415 
9 ,  $ 9  ,, vid Ling-zi-thung and Elchi Pass (Mr. Johnson's route) ... 437 ... s t  ,, ,, via Noh, Polu, and Kiria ... 637 
,, Amritsar to Yarkand by the road followed by the ~isHlbn, i.e., vii'kawul Pindi, 

Srinagar, Leh and the summer Karakonun route ... ... 1,080 
,, Najibabad to Khotan nid tho Niti Pass and Western  hib bet ... ... 931 

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

Excursions in the neighbourltoocl of Khshghar. 
Duling the winter a t  Kishgllar I mas permitted to make two excursions in the neigh- 

bourhood, both of which have enabled me to  add something to our geographical knowledge. The 
second tiip mas over ground, which, as far as I am aware, has ncver *itherto been explored, 
and is very incorrectly rcpresentcd on existing maps. 

During the first of these trips, which occupied us from the 31st Decembcr to 10th 
January, Dr. Stoliczka and myself, under the orders of Colonel Gordon, visited the Russian 
frontier a t  Lake Chadyr Klil, about 110 miles north-west by north of KBshghar. W e  had 
hopcd, 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 KBshghar. Unfortunately difficultics mere placed 
in the may of our doing this, and me had to  return to Kkhghar  by the same road that we 
went.. 

Prior to starting, permission was given by the Bmir 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 
KLhghar  territory I was a t  liberty to use openly what instruments I chose. Of course a 
certain amount of caution was necessaiy. Many of the officials with whom I came in contact 
were doubtless very suspicious as to what i t  a11 meant, yet in no case did any one attempt to 
hinder my taking obscrvations or notes, although in many cases thcy 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.-Moorcroft's statement that the road started from Najibabad and emerged in the Turkestan plains at  

Sarilria (which I identify with Sanju) half way between Yirkand and Khotan. 
2nd.-The existence of an iron suspension bridgo at Tot l ig  said to havc been constructed by Alexander the 

Great (vide llajor iUontgomerie's Report on Trans-Himalayan explorations made during 1867). 
. 3rd.-The statement made by Muhammed Amin, Punjab Trade Report, Appendix IVA." that-"the old 
route taken by Noghul conquerors from Tashltend towards China passed through the Aksai Chin. Traces of it  are 
still seen." 
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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 mas given pcknission 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 i t  impossible for me to do more than carry on a con- 
tinuous route survey, checked by frequent astronomical observations taken a t  night ; and even 
this is sometimes mcagre and incomplete owing to the intense cold which wc experienced 
throughout almost the whole of our travels, which made evcn the handling of a prismatic 
compass a t  times an impossibility; this, coupled with the  shortness of the winter days, the 
occasional excccssive 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 incompletelless in  thc maps 
that I furnish. 

During our first excursion the marches me made were as follows :- 
Miles. 

From Yangi-Hissir (Kbshghar) to- 
1. BesBk (Upper Artysh District) ... . . .  . . .  26 

... ... ... ... 2. Chung Tcrek ... 20 
... 3. ChakmLk Forts ... ... ... 20 ... 4. Balghun Bishi ... ... ... 10 

6. Turgat Bela ... ... 16 ... 6. To Turgat Pass and hill ab&e Chadyr ~ u l  and ba6k to (5) 32 
... ... 7. Back to Chalimak ... ... 25 

and back to  K6shghar by the samc road. I suceeded, with no little difficulty, in keeping up a 
continuous routc survey, and took observations for latitude a.t four points on the line of march, 
the most northerly being a t  Turgat Bela (north lat. 40' 23' 53") on which occasion, while obscrv- 
ing, the thermometer stood a t  10' below zero (Fahrenheit), and an intensely bitter wind was 
blowing. Later on the same night the $hermometer fcll to  2 6 O ,  while inside the aHoee, (Kirghiz 
tent) where we slept, it was as low as 8K a temperature hardly adapted for carrying on 
an elaborate Survey.t 

We left Yangi-shahr (the new city of KBshghar) and, going northwards, crossed the 
River Kizil by a good moden bridge. A t  a distancc of 5) miles we passed on our left the 
old city of Ktishghar, beyond which we crossed the River Taman by another bridge. This 
stream passes immediately to the north of the town, and joins the Kizil a t  a short distance to 
the  east, the two forming the Klshghar Darya. A t  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 tanneries and cemeteries; the road runs nearly north and enters a 
narrow lane between two mud malls, on either side of which are cnclosed gardens, fields, and 
hovels. These continue for some four milcs, 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 thewidc and fertile valley of the Artysh, a namc 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 i t  flowed west into the Oxus. A few days subse uently, when talking 
on the same subject, he assured me with equal confidence that he had seen the plnec, and &at its waters Rowed 
east to Kashghar. He subscquently admitted that he had never been within 60 miles of the lake ! 

t. It may be imagined that taking observations in the open, to stars, with the thermorneter standing below 
Zero, 1s not a v e v  plcasant occupation. After handling the instrument far a short time, sensation, so far as 
one's fingers are concerned, ceases, and during a set of observations i t  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 i t  would freeze on the pen between the lantern 
and the pa er. I was cvcntually obliged to allow a pencil to be used on such occasions. hly faithful 3Iadras 
servant "&ancis also experienced no little difficulty in getting the lamps to born 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 mi ht  still be small enough to prevent the high winds which were frequently bloning, from 
extinguishing the?ight. 



the whole district, nrhich consists of several small townships scattered over the valley, in one of 
which, Besdk, somc five miles Leyoild wherc we crossed the river, we put up for the night. 

From Besiik our road lay for a few miles over fields lying in the broad Artysh valley, 
Lut we soon entercd that of the Toyanda River, which flows from the T u r p t  Pass. This 
stream divides into two branches a t  the place where i t  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 Arty&,* which passes along the south side of 
the valley, and after being joined by the Toyanda stream, cuts through the hills to the south a t  
the gap alluded to in the preceding paragraph. On entering the Toyanda valley, here about two 
miles wide, wc may be said to have fairly entered the Thien Shjrn mountains, the hills we had 
traversed on our previous day's journey being an isolated ridge. I n  marching up this open valley 
we had in vicm on our left the sharp serrated edges of the Ming-yo1 Hill, a prominent object in 
the panoramic view from thc roof of the Embassy buildings in KLhghar; in front of us lay a 
range of snow-covered peaks also visible from K5shghar; these formed part of a small range 
running parallel to the main chain (east to west). We passed the old Chinese outpost of Teshek 
TAsh, or Khitai Karfimal, and a little beyond i t  the village of Tupa, (or TapG) near mhich place 
through 3 large ravine on the left, is a road said to come from Kizil-boys, a fort near the head of 
the KBshngar River. A little further on through a broad open valley wc reachcd the picturesque 
camping ground of Chung Terek, a Kirghiz village, where were a number of akoees pitched 
for our reception. From this place thc scenery gets much boldcr and the road passcs between 
precipitious hills rising to a height of some 3,000 feet above the valley, through mhich a march 
of 20 milcs brought us to the Chakmfik Forts ; the road goes steadily up hill, a gentlc and regular 
ascent mhich continues all the way up to the Turgat Pass, and is passable by laden camels evcn 
in '( mid-winter." Eight miles short of Chakmdk we came across the " 8iirza Terek," " Past 
Kurghh," or "lower fort," a carefully constructed work, which would prove a serious obstacle 
to an advancing foe. Herc as is thc case a t  ChakrnSk, the overhanging heights are so 
precipitous and inaccessible that i t  mould bc 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 mas entirely free from snow.? On the slopes near the 
Pass is an almost inexhaustible supply of grass. 

Therc are two roads over this r a n 9  of hills converging on a point a few miles north 
of thc Chakmik 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 milcs to the north of the junction (Suyok KarQwal), is now the 
main caravan road between Kashghar and the Russian settlement of Alrniti (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 Yaqachak, covers some road in the direction of the Pass, west of Chakmik, but the 
accounts of its position n7ere so vague and discordant, that I was unable to fix its position 
even approximatel . A road along a ravine about half-way between Chakmkk and the Past 
K i g h b n  mas sai J' to lead to it. 

Along s ravine lying to the south of the Chakmbk forts a road runs across the hills, 
connecting them with the Terckty Fort, nearly due north of Kashghar. It lies on the shortest road 
between the Nbryn Fort (Russian) and Kiishghar vzd the Bogushta and the Terekty Passes. 

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

* The Artysh River is said to rise near the Terek Divan, on the road between Kashghar and Khokand. 
t In January. 



with the '( Ovis PoliJJ (Ovis Argali of the Russians)." The weather was now intensely 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 vicw of the country, and to  record 
the reading of my aneroid, my hands and feet became entirely numbed. 

From Tnrgat Bela (at an elevation of 11,030 feet above the sea), we rode to the C h d y r  
Kul Lake, and back to camp the samc evening (about 32 miles). Starting early in the 
morning with the thermometer several degrees below zero, mc rode 13 miles to the Pass up a 
gentle ascent through the broad and opcn valley, until mithin a milc of thc crest, wherc the 
slope though still very easy, is somcmhat 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 
whilc near the pass from north-east to south-west, but subsequcntly 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 wc could sce. On reaching thc pass (12,760 feet) 
we did not immediately see the lake, but had to advance for about three miles in a northcrly 
direction, when we came suddenly into full viem of the whole lakc 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 "Kishghar Daban 'I) 
on which we stood, and the TBshrobfit to the north, both portions of the Thien 
Shgn range, which westward, like the Kirjkorum eastwards, seems to lose its identity 
and merges into several comparatively unimportant chains of which i t  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 Kjshgharees (in Kfishghar) claim the lake, 
and maintain that the TAshrobAt range forms the true boundary, but thcir officials on the spot 
appeared to take s differelit view, and maintained t.hat the lake was the bouadary. The 
Ak-sai River, which rises a few miles east of the lake and between the Tdshrobit and Kok-tan 
ranges, flows into East Turkestan, while thc Arpa, which flows from a corresponding position 
near the west end, finds its way into the Syr Darya. This would indicatc thc lakc itself as 
a good natural boundary, although i t  must be remembered that the Ak-sai plains to the east, 
the head waters of the Ali-sai River, which afterwards becomes the KokshBl, are uudoubtedly 
occupied by Kirghiz subject to  Russia. 

The lake is about fifteen hundred feet below the pass, which would give the former an 
sians. elevation of 11,300 feet, a result agreeing very nearly with that arrived a t  by the Rus ' 

From the undulating nature of thc low hills to the east of the pass, i t  mas impossible to  judge 
of the direction of the rangc. 

Of course from a single view of the lalce and the mountains beyond it, i t  was impossible to 
form any accurate idea as to their size, but according to the ltussian maps thc lake is of oblong 
shape, about 1 4  miles in lcngth, and 5 or 6 in breadth a t  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 cxtrcmity of the lake bore a litt,lc to west of north, while the Tjshrobit 
Pass as pointed out by our guides lay about 17' further to the west. Thc lake was covered 
with ice, and the sleet which lay on the surface madc it difficult to distinguish the edge of thc 
lake from the nearly lcvel plain by which i t  is surrounded, and which w x  covered with z 
while saline efflorescencc. A single horseman ncar the edge was the only living object 
visible, a curious contrast to the othcr side of the pass, whcre within a few miles of the 
crest, wc had seen a herd of several hundred Cossack ponies grazing a t  thc foot of the prc- 
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. 



The calavau road which wc had follomed from Kashghar lay across thc plain in front of 
us. Beyond i t  is the Thshrobit Pass about thc same height as the Turgat, but somewhat more 
difficnlt. A travcllcr who had crosscd i t  in Riarch told rnc that the road was then vcry bad, 
and difficult for equestrians, but I think his account must bc somewhat cxag.geratcd, as the camel 
caravans from Almiiti traverse i t  without much difficulty, and the Russ~ans do not write of 
i t  as a difficult pass. Between the Nfiryn Fort and Kbshghar, a distance of 150 miles,thcrc are 
only these two passes-both about 13,000 feet in height. There is a third pass, the Ak Cheta, 
between thc At-bhshi Rivcr and the Niryn Fort on the Ndryn River, but this is, I believe, 
sometimes avoided by following the NAryn to its junction with the At-bbshi, and then proceed- 
ing up the lattcr river to TBshrobit.. When me visited tbe country carly in January there 
was no snow on the ground, but me wcre singularly fortunatc, for a tmvellcr two months later 
in the year complained of a good deal of snow, whilc Baron Osten Sacken wrote on a former 
occasion that his party suffered much from cold and snow in July. 

A shorter and more direct road between NBryn and KBshghar is that over the A k  Cheta, 
the Bogushta, and Tcrekty Passes, stated by Captain Reinthal to be not more than 134 miles 
in length, or eight days' journey. The passcs, though all about thc same heieht i.e., between 
12,000 and 13,000 feet, arc more difficult than on the ordinary caravali road Eil k s h r o b l t  and 
Turgat Bela. The Bogashta Pass is sometimes closcd in winter. It is covered on thc 
Kashghar side by the Terckty Fort. W c  ncver had an opportunity of visiting this fort, 
mhich lies, as far as I could make out, nearly due cast of Chikmali and due north of 
Kgshghar, and although we must have passcd within a few milcs of i t  during a subscqucnt 
trip in the Artysh districts, my guidcs studiously avoided pointing i t  out, and actually, on one 
occasion even dcnicd its existence. The distance between Fort Niiryn and Vcrnoe (Almati), 
a military district ccntrc, with large garrison and supplies, is 180 miles by thc shortest road, 
which goes over three passes, all between 12,000 and 13,000 feet in height. 

I had hoped that me should havc becn ablc to rcturn to Kashghar, ovcr the undulating 
plateau to the east of the Turgat Pass, and by thc Terckty Port, but we had now to retracc 
our steps to Kashghar by the r o d  wc had come. A notice of the rcturn jouruey is therefore 
unnecessary. 

Whilst our party under Coloncl Gordon was visiting thc ChakmBk Forts, another member 
of the Embassy, Captain Biddulph, paid a visit to dfaralbashi on thc direct road to Aksu. A 
description of his journey will be found elsewhere. During my abscnce Kishen Sing Pundit, 
was despatched in company with Sirdar Tar3 Sing (Treasurer to the Mission), on a visit to  
Khnnarik and Icizil-boin, largc villages l r ing to the south-cast of KBshghar. The Pundit 
carried on a traverse survey wherever hc went, which has thrown somc light on the intricate 
mazc of rivers and canals mhich irrigate thc villages that are thickly scattered over the whole 
of thc ground visited by him. 

I I y  second excursion was to the north-east of Kbshghar. Thc Amir having granted per- 
mission for a visit to thc Artysh districts, I mas enabled to accompany Sir Douglas Porsyth 
and party during their stay there, and on their rcturn to KBshghar, I made a rapid journey 
in company with the late Dr. Stoliczka towards Ush Turfjn. Unfortunately on this trip, 
after leaving the head-quarters party the weather was much against us. Bittcr cold mas 
accompanied by snow and clouds, which combined to conceal the rocks and hills from both Dr. 
Stoliczka and myself, still, as the ground traversed is, as far as I am aware, entirely new to 
geographical science, a short accouut ought not to be uninteresting. 

W e  left Yangi-hissh (Kbshgar) on thc 14th February for Bu Miriam KhiinL, a village 
about 11 miles north-east of the old city of Klishghar. The first three milcs of one road lay across 
a cultivatcd and wcll irrigated plain, and brought us to the 3anlrs of the Kizil or Kishghar 
Rivcr, a t  a placc whcrc i t  wm es i ly  fordable ; after another four miles we reached the large village 
of Awlit, near which large quantities of salt are collccted and taken to the Kbhghar  market. 
Four miles of level plain brought us to Bu Riiriam, where me 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. W e  accordingly pushed on to Altyn (Lomer) Artysh, whcre we fouud com- 
fortable quarters and a good dinner, provided by our host, the Hakim of the district. Both 
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mere welcome, as our own things did not come in till next morning, much to my special 
annoyance, as the chronomcters had all run down in the night, a great misfortune, as I had 
been very anxious to determine a good tracelling rate for thcm, and with that end in view, had 
taken very careful time observations before departure from Kfishghar. - 

About a milc from Bu Miriam, we crossed the small rivcr coming from Ostyn Artysh, 
the upper part of whose course I have traced in an earlier portion of this narrative. It (or 
rather what small portion remains after irrigating the Iargc and fertile village of Beshkcrim, 
which wc yasscd on our left) falls into the Kishghdr river near Khush ToghrAk, about 25 
milcs to the east of where we crossed the stream. Fivc miles further on thc road traverses 
thc' samc low range of ,bills which, south of Ostyn Artysh, is pierced by the Artysh stream. 
This ridge, composed of clay and shales, is several hundred feet in height a t  Ostyn, Artysh, 
but gradually gets lower and lowcr as it runs eastward, until it dwindlcs into nothing, and gets 
lost in thc level plain a very short distance to thc cast of where me now crossed i t ;  a fcw mlles 
further on, after crossing a small stream supplied from springs on the wcst, we reached thc 
village of Altyn Artysh, a march of 22 milcs. 

This village partakcs of much the same charaoter as Ostyn Artysh, and, indeed, nearly 
a11 thc villages I have scen in East Turkeshn, consisting of a number of small hamlets, 
scattcrcd about the plain, a t  intervals from each other varying from a quarter of a mile to a 
mile. Each hamlct consists of a number of scattered farm-houses, each farm having its 
separate irrigation canal, its trees, its ficlds, and out-houscs, and farming the residence of a 
family containing generally from four to a dozen souls. I n  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. I n  its ncighbourhood 
the Hakim, who generally owns a somewhat bettcr housc than his neighbours, administers 
justice. Sepoys, if the village be important enough to contain any, are generally quartered 
near the residence of the Hakiq. 

The vdley in  which the two Artyshes are situated runs from west to cast, and is through- 
out about eight miles in breadth; bounded on the south by thc low ridge of hills bcforc 
mentioned which comes to an end south-cast of Lower Artysh, i t  is confined on the north 
by  another and somewhat highcr range, which cxtcnds eastwards from Teshek Tash on the 
ChakmBk road, to nearly opposite the tcrmination of the southern range, when bcnding towards 
the north-east i t  runs away totowds Kalti AilAk, another large group of villagcs about 
22 miles cast by north of Altyn Artysh. The vallcy opcns, whcre loosened from its bounds 
on the south, into the largc dcsert plaiu 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 hclp 
admiring the ingenuity with which the inhabitants havc made the best use of the scanty supply 
of this prccious fluid. Where there is a sufficiency thc country is one closc set-work of irriga. 
tion channels, and in the spring, in thesc places, one unbroken mass of tress and verdurc testifies 
to  the excellcnce of the system. I n  the Artysh valley there is water in modcration, and, as 
far as I could learn, nearly cvery drop, in the spring and summcr, is used in irrigation. I n  thc 
winter, one sometimes comes across tracts of marsh land, but these arc generally caused either by 
springs which rise in the neighbourhood, or by lea I -age from canals iu autumn, a t  which time the 
water is no longer required for il~igation, and thc saline nature of the soil causes breaks dowu 
and conscqueut leakage', which i t  is not considered marth phile to repair until the following 
spring. 

I n  Altyn Artysh, I was inforrncd that there were jn all about 3,000 houses forming the 
following hamlets :- 1, Meshak ; 2, Sborchi; 8, Takyun ; 4, Langar; 5, Riohingiz; 6, Mai 
or TBter; 7, Kijja; 8, Uay5mit; and 9, Kuliila. It is  Inore thickly inhabited than other pnrts 
of the surrounding country, as i t  forms the seat of the District Governrncnt (which includes 
undcr it Kalti Ailik and other villages). It is well watered, but the population being large, i t  
barely produces grain sufficient for its own consumption. This dcficiency is, ho~vevcr, made 
up from thc neighbouring village of Kalti Ailik, whcre there is plcnty of good rich soil, 
and n smaller proportionate population, duc to an occasional want of water the supply of 
which is often insufficient to irrigate the whole of thc lan'ds. The headman of Kalti Ailili 
bitterly complained to me, that where there p a s  plenty of water gaod land was deficient, 



and where little water was met i t  mas often the reverse. This village contains about 1,000 
houses, divided into the following petty districts :-Kurghhn (the chief centre), Golok, Khush 
Toghrdk, Kuyok, and Jainak. 

There are two streams which enter the Artysh valley, thc Toyanda before described, and 
the Bogoz River ; a branch of the former irrigates the villagcs of Bcshkerim and Bu Miriam, 
where the greater part of the water is absorbed; a small remnant however flows eastward, and 
i n  favorable seasons finds its way to Khush Toghrhl;, a southern hamlet of Kalti AilBk, where 
it mingles with the canals from thc ICashghQr llivcr, 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 a t  all events may help to form the supply for certain springs which issue from 
the ground west of that village. The main water-supply, howcver, for the latter village is 
derived from the Bogoz River, which rises in the Chakma'k range of hills, about 30 miles to thc 
north, but derives a large portion of its water from hot springs a fcw milcs north of the village. 

On the 17th of February we started for Tangithr, making a march of about 20 miles in a 
northcrly 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 
boundmy of the valley. IIerc OD a small isolatcd mound stand the ruins of an old Chinese 
fort; a milc beyond this the stream divides, the left (west) branch is the main one and 
comes from thc snows; the temperature of its water mas 42O,  while that of the right hand 
one coming from the warm springs before mentioned mas 57'. Our road fallowed the east 
branch; a path along the other goes to Chung Terek in the Toyanda vdey ,  distant about 32 
miles. Continuing our road along a ravine passing through thc range of hills (which here 
have a bred th  of about three miles from north to south), we a t  last emerge on to another 
extcnsive plain extending like that of Artysh from west to cast, aud about six miles in breadth 
from north to south. On the west it was bounded by the hills above Chung Tcrek, and 
extended along eastward, as far as one could see, for several miles, merging into thc open plain, 
wherc the ridge to the south comes to an end. On our right, 'near wherc wc entered the 
vallcy, is thc village of Argu, said to  contain 800 houses, but from its appearancc I should not 
have judged i t  to hold half that numbcr. I ts  water-supply is derivcd partly from springs, 
partly by irrigation from thc Bogoz Rivcr. The road crosses in a north-west direction over a 
~erfect ly  bare, stony plain, which contipues away on the left as far as the cye can reach; one 
or two houses only ncar the bank of the river brcak the monotony and barrenness of the land- 
scape, neithcr grass nor mood bcing elsewhere visible. After six miles me enter a gap through 
mhich the Bogoz Rivcr issues from another range of hills, also running from west to east. 
Here is another Chinese KarLmui* in good prescrvation. The road passes to the north along 
the Bogoz valley through the hills for about nine milcs, to Tangitsir, 5,800 feet above sea level. 
The valley mas 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 BuSbi, Bullk, Kuktam, and Jai  Ergiz. On our right mcre some very 
precipitons hills, forming the ends of spurs running generally from mcst-north-west to cast. 
south-east. 

Our camp a t  Tangitdr, after a march of 20 miles, was a t  the entrancc of a defile, where 
two small fortifications are pcrchcd up on rocks commanding the south entrance. I f  larger, 
they might possibly be of considerable use for purposes of defencc, but as they cannot hold a 
garrison of more than 20 men, they could only be useful in kceping in check badly armed 
Kirghiz or bands of robbers. They are built on the limcstonc formation mhich hcre com- 
mences, the hills through which me had hitherto bccn marching having been composed of 
clay and gravel. 

The situation of such fqrts, both here and in other parts of the country, are, I think, con- 
vincing proofs of the fact that thc Chinesc in their dcalings 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 thcmselves with posting strong 

* Karawul is a Turki word signifying "outpost." 



guards on thcir frontier inside the lincs of hills, which they appear generally to havc givcu over 
entirely to thc wandering tribes. Thc samc facts apply to the hills on the west of the great 
Turkcstau plain, where thc line of fortified posts along tlieir base was considercd the boundary. 
This forms a striking contrast to the policy of the  present Ruler, who lrecps all these tribes 
in subjection, has disai-rned them, and has replaced the former auarchy by peacc and quiet. 

On thc 19th February me continued our way up the stream, here called Tangitfir," through 
a very narrow defile somewhat difficult to traverse on account of its bcing filled with ice. After 
marchinga milc or so along this duc north, the valley opens, and through a stony ravine on the 
right comes thc main stream from the north-eut, mhilc opposite to it, on the left, is nu open 
ravine along which a road is said to go to the Tcrekty Fort, which I believe lay about 10 miles 
off in a north-west direction. Our orvn road continued duc north for n whilc,when it edged 
round to the east over a spur, on rounding which wc discovercd that we wcrc on the borders of 
another large open vallcy, thc third wc hnd entered sincc leaving IGishghar. Thc view from 
this spur was very finc; in front of us lay a vast opcn valley bounded on the north by the 
snow covered Chakmik rangc of hills, which, visible about 40 milcs 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, thc crest 
of the range passing about 16 milcs to our north, and running away eastward as far as me 
could sec, 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 thc 
middle of i t  is a low broken ridge running in the same direction dividing the valley into two parts. 
Small, bare, bold isolated hills also dotted thc plain, which was nearly level, draining slightly 
towards the south. W e  halted, after a short march of only 10 miles, a t  Tiighamati, a camping 
ground situated in the plain; along which we continued the following day in a direction east 
by noiZh for about 1 5  miles to another Kirghiz camping ground, called BBsh Sog6n (head of 
the Sog6n). Thc road was so level that i t  was almost irnpossiblc to  say where wc crossed the 
water-shed which divides the Bogoz basin from that of thc Sog6n River. Thc latter has, a t  
this time of the year, its chief source in springs near our camp, hut as well as the Bogoz, i t  
must in the hot season get a good supply of water from thc snowy range to thc north. From 
a high hill to the south of our camp, I obtained a fiue view of the loiv ranges to the south, but to 
the north I could not sec over the snowy range. The general run of the tills to thc 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 approachd the east. 
A few miles north-west of BBsh Sog6n, is a larg~sh 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 thcrc is suficient water-supply from the melting snow. 
'rhroughout the plain thcre is a good dcal of grass and low jungle, and near thc camp I saw some 
small decr (kik), whilst others of the party had good sport in hawking partridges and harcs. 
The nights we spent on this plain were very cold; a t  Tiighamati thc thermometer outside the 
akoec fell 20' below zero and stood a t  1 Go below zero when I rose in the morning. This great cold 
was, I think, in grcat measure attributable to thc presence of saline matter in the soil, for our 
elevation was not much over 1,200 feet above that of KRshghar, where the corresponding 
minimum was very much higher. 

The drainage of thc east portion of this large vallcy runs into the Sog6n 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 i t  emerges into the plains north of Kalti Ailak, wastes away and 
leaks through crevices in the stony grouud, and the Hakim of thc latter place assured me that 
wells had been sunli, but had proved to be of no use, so that the whole of thc water from the Sog6n 
runs to waste, if a t  least we cxcept thc small quantity used by the ICirgliiz higher up. This 
diminution in the size of rivcrs as they descend, is one-of the chief charactcristics of the 
country, and occurs in all minor streams that have come under my notice. Of coursc milch 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 freqncnt appearance of large springs, giving 

* TangitL signifies " narrow defile." 



considerable supplics of water, and often issuing from the open   la ins a t  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 
Sog6n through some low hills, for about 15 miles, to Ayok Sog6n (foot of the Sogbn), a 
Kirghiz encampment situate a t  the east of another small plain, covered with grass and junmle 
and the abode of numerous Kirghiz. This camp is near the direct road from Kbshghar to &h 
Tiii-fin, and it was here arranged that Dr. Stoliczka and myself should leave the main party, 
and push on in the direction of o s h  'l'irfjn; as far as the limited time and commissariat a t  our 
disposal would permit. It was stipulated however that we mere not to go bcyond the limits 
of the Artysh district. 

The marches from Kishghar to  n s h  are as follows :- 
3Iiles. 

libshgar ... ... ... 
... i l t p  Art sh ... ... 22 

Iialti ~ i l a z  ... ... ... 22 
... Kyr Bulak ... ... 33 

Jai Tdpa ... ... ... 20 
Ui Bulak ... ... ... 27 
Tigarek ... ... ... 17 
ikchi ... ... ... 19 Cross the Belowti Pass between Tigarek and ikchi. 
ICuyoli Tokai ... ... ... 22 
S& Bai ... ... ... 22 Road from Safr Bai to Bedul Pass across the head of 
I<ai$\wl ... ... ... 22 the Naryn River to the Zauku Pass, and theuce by 
UshlX&n ... ... ... 1G Iiadkul to Issighkul. - 

Total ... 242 

From Jai  Tupa to Osh there is said to be an alteinative road- 
Jai Tiipa. 
Picl~en. 
Piklik, over Pass to 
Guljir BLshi. i This road is somewhat longer thm t h ~  other, and strikes the 
Kdsbghar Tokai. Kokslial Rirer a few miles erst of Alcchi. 
Kotan Serik. 
Ush Th-fan 
Leaving Ayok Sog6n after an early brcaldast on the 21st, we passcd for a mile over the plain 

in a south-east direction, and struclr the main road ; then, turning east went up a ravine, through 
some hills across a low pass (5,670 fcet), and found ourselves on the western edge of another of 
these largc charactelistic level plains, 15 miles across from north to south, where we entered it, 
and extending away eastward further than we could sce. It mas bouuded on the north by our 
old acquaintance, the Chakmsk range, and is probably a continuation of the Tiighamati 
valley, which apparently narrowed considerably to the east of our camp a t  B6sh Sogbn. The 
main range was here following a more northerly direction than when me had last seen it, but the 
peaks were involved in snow and clouds, from which they never emerged during thc mholc 
of our trip. On the north, a t  a distance of about 15 miles, mas the Kirghiz village of Karghil, 
the only habitation visibld. Shortly after entering the plain we passed through what proved to be 
the commencemcnt of a vcry largc forest, composed almost exclusively of poplar trees (toghrak), 
and a small shrub called " balghun." The poplars were stunted in growth, m d  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 Klishghar 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 a t  a distance of about three 
miles bounded the plain on the south. A t  about 12 miles from our last camp, still traversing 
forest, mc passed on our left the camping ground of Kyr Bulak-inhabited in the summer by 
Kirghiz, but now untenanted-onwards me pushed our may over a most monotonons flat, and 
through the bare bleak stems of trees, until aftcr six miles, we came t,o a slightly rising ground 
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called Dntqzg Jigda BuZk,* where a little water was oozing from the ground indicating a spring 
which, with the presence of a " jigda" or wild olive trcc, gave the place its namc. On ovcr the 
plain, which in summer would havc been pretty cnough, but now was dried up and desolate. 
The forest ceascd within about two miles of our camp a t  Ja i  Tupa, which was marked by a clump 
of trecs standing conspicuously on an eminence abovc the plain. Wc reached i t  about dusk, 
d t c r  a march of fully 32 milcs, through a very hcavy sandy road which so dclayed thc mules 
carrying our baggagc,'that they did not arrive till eight o'clock the next morning, having 
stopped over night, exhausted in the junglc, about five milcs short of our camp. Portunatcly, 
we found an old Kirghiz Musjid, in which we went dinnerless to bed, protected, however, 
from the wind, and from thc snow which fcll during thc night. Thc officials a t  the 
head-quarters' camp had assured us that we should find Kirghiz and supplies a t  this placc, but 
thcrc were neither one nor the other, and the Dinran Begi,? who accompanied us, spent his 
whole night (aftcr his day's ride) in going ovcr to thc village of Karghil bcforemeutioncd, and 
hunting up Kirghiz, with whom hc rcturned about daybrcak, bringing supplies for man and 
beast, both of whom had fasted for a t  lcast 24 hours. \ It snowed all the morning, but about 
noon we pushcd on about fivc miles in a north-east direction to a Kirghiz camp called Jigda, 
whcre mc obtained further supplics. Snow and clouds prevented our seeing any of the hills 
around. The forest rccommenccd about haU way bctween Jai T jpa  and Jigda. 

The following day (23rd) wc pushcd on for 22 miles to Ui B&k, 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 bcfore starting we felt a 
slight shock of an earthql~ake, thc only one I have noticcd 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 milcs, we saw a low ridge on our right, running 
parallel to thc road, a t  a distance of about six miles. A t  its base in what mas apparently the 
lowest part of the valley, was a strip of forest, a portion of the large one that cxtends right 
away to beyond KJT Bulfik, a distance of a t  least 32 milcs. Although long, this forcst is 
comparativcly narrow, varying, as far as I could judgc, from half mile to two or thrce milcs in 
breadth. Thc southcrly ridgc bcforcmentioned is said to  extend castcrly to Kilpin (about 15 
tash)$ a village between Osh T6rfin and Jladlbishi, and to be about fivc tash from the 
latter place. A t  KAlpin, like other ranges that I have traced, it gets lost in  the level plain. 

Our road now lay through low jungle (ba1g-h) with little or no grass, and a t  about 
12 miles from camp, we reached the limit of the plain and ascendcd a low spur running 
from the main rangc; ground barc and stony. Following this spur in a north-cast direction 
we crossed into an open ravine, about half a milc broad. Asccnding it for a short distancc we 
arrived a t  our camp, near which there was a good deal of grass and plcnty of fire-wood. 
Thermometer a t  night down to zero. 

Thc next day was fortunately vcry fine, for n7c had a hard though interesting journey 
beforc us. Leaving our scrvants and baggage ponies behind a t  Ui Bulik, Dr. Stol~czL-a and 
mysclf continued our journcy in a north-cast direction, ascending thc ravine, for abont 
eight milcs thc road way vcry stony, and somc inchcs clcep in snow. Near thc head of thc 
ravine we crossed a low pass on a spur from the main range. Descending on thc other 
side wc crosscd the lowcr slopes of thc main range, passing along which for two or thrcc milcs, 
me came upon anothcr large plain about six milcs broad lying between two long spurs. On the 
furthcr side of this plain, a t  Tigarek, mc had the good luclc to comc unexpectedly across a 
Kirghiz encampment, belonging to a s h  Tlirfin. Leaving the " Dah-bishi,"§ who accompanied 
us as escort, to makc preparations for our dinncr, me procured a Kirghiz guidc and started to 
try and reach before dark the Belowti Pass, which is on thc main rangc that separates the 
drainage of the ground mc had bcen traversing from that of the Aksai _or Kokshiil river, which, 
rising east of Chadyr-kul, flows ncarly duc east to Osh !KrfAn and Aks6. A march of nine 

-- 

* In Turki Buldk is thc &uivalent for spring. 
1- The designation of the official who was deputei to make arrangements for our party. 

f A tash here is taken at five miles, but in  many parts it scarcely exceeds four miles. See note to 
Route XI1 of Section G. of Geographical Appendix.-T. D. I?. 

§ Or " Commapder of ten (soldiers)." 



milcs, i.e., three miles in a north-east direction across several low 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 Bclowti Pass, the goal for which we 
had been striviug. From the pass itself, which is about 11,500 fect above the sea, no view 
was to be had, but by ascending a hill to the ~vcst, some 300 feet above it, I got a vcry fine 
view of a portion of the snowy range on the opposite side of the Kokshhl rivcr ; one pcalc, nearly 
due north, stood out conspicuously, of no very great height however, its elevation being only 
&p from whcre I stood. The range appeared to run nearly due east. Parallel to i t  a t  its base 
lay the deep valley of the Kolrshiil, apparently about eight miles to the north of whcre I stood. 
The road from the pass l e d s  down a steep ravine, a t  first ncarly north-east, and thcn with a 
north-westerly course to the rivcr. The position of the next camp, hk-chai, on thc big river, 
mas pointed out to me, bearing 10' east of north, byt the man who was with me could not ~ V C  

me a good idea of the direction of Osh Tfirf6n or Aks& 
Ah--chi, the first halting-place to the north of the pass, is a Kirghiz camp close to the point 

where the road from the pass strikes the rivcr. About five milcs below it is Kolrshdl, a large 
Iiirghiz village, between which and Osh Tlirfjn, a distance of about 90 miles as far as I could 
lcarn, arc numerous Kirghiz encampments, all under the orders of the I-Iakim of Osh T6rfBn. 
It was n party of thesc Kirghiz whom me had had the good fortune to encounter on the south 
of the Bclowti Pass.* Near Koksh61, the alternative road from Jai T6pa) bcforc alluded to, 
joins thc 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 thcrc is no fire-mood. One march abovc Rokshgl 
(or three marches according to another account) is the fort of K i r i  Bulik, abovc which the 
Kirghiz subjects of the Amir are not 2llowed to pass, the ground above bcing held by the 
Russian Kirghiz, who in their turn are not allowed to cross the frontier eastward. All these 
Kirghiz arc, I believe, of the samc tribe, but being under different rulers arc to a certain 
estent hostile; a t  all events they arc not allowed to,communicate with each other. 

From Safr Bai, about 38 miles to tlic west of ash ,  is a road leading to Issigh-kul, by 
the Bcdal and Zaiki Passes. The former of thesc is on the boundary between Bussia and 
Kishgharia. 

There are said to be about 500 Kirghiz families in the Koksh51 v:llley, and about 35b 
in the vallcys north and north-cast of Artysh. The ICokshQ valley is exceedingly rich in pasture. 
I ts  upper watcrs (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 thc pass; the ground on both sides was undulating and grassy, vcry much 
resembling that to the east of the Turgat Bela Pass in the samc railgc. It was cvidcnt that 
this nl lge  had, as i t  advanccd eastward, become considerably lower, both with regard to its 
pcaks and its wstcr-shed. Likc the smaller ranges st its base and parallel to j t ,  I bclieve it to  
get lower still, as it goes further cast, and a t  last to be lost in the plains near Alisb. 

The sun set while I mas a t  the top of the pass; the thermometer stood a t  5' F. with a 
cold mind blowing, so I was glad to go back to the Kirghiz camp a t  Tigarek, which we 
rcachcd a t  9 p.31.~ having made good use of the only fine day wc had during our trip. As i t  
mas, snow bcgan to fall immediately after we reached the camp. The next day we returned 
to our standing camp a t  Ui Bu15k; the road mas three inches deep in snow, and more falling, 
accompanied by a bitterly cold wind ; next day back to Jigda, 22 miles ; weather much the 
same; next day 25 miles to Kyr Bulik, to which place akoecs and supplies had bcen brought 
for us from the village of Karghil, 1 5  miles off. The following day me marched 20 milcs t o  
the village of Kalti Ailik. 

The ground we had bcen traversing is marked on our maps " the Syrt," and is represented 
as a high table-land. I took some pains to ascertain the limits of the district bcaring this 
namc, but could not arrive a t  very satisfactory conclusions. " Syrt" in Turki means "the 
back," and is therefore necessarily applied to somewhat elevated lands. The I-Iakim (Governor) 
of Artysh included under this designation the whole of the highland districts about Sonkul and 

* From them we obtained both fwd and shclter. 



Chadyrkul; another authority referred thc name more particularly to the plains a t  the head 
of the Aksni River. The Kirgliiz 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 
H&kim of Kalti AilRli 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 
T6rfBn; on his evidence I think the name may remain on onr 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 ; i t  should rather be represented as a series of pnrallcl mountain ranges, running, as 
a rule, from \rest to cast, each one decreasing 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. Bctwccn thcse ranges and running parallel to them, are extensive level plains, very 
little higher than the plateau of Eastern llurl;estan, but gradually rising towards the north and 
sloping down towards the enst. Thus the T6ghamatLti Pldn, about 415 miles north of Kashghdr, 
is about 2,000 fcet higher; while the Jai s p a  plain, the same distmce east of Trighamati, is 
only 1,000 fect higher than ICBshghar. The combined effect is to give a general slope to  thc 
south-east. 

These largc plains have in  most cases much grass and fuel, thongh but little water. From the 
Sog6n eastward mc came across no flowing stream. What water is dcrived 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. 
I n  the l'igareli plain, a t  the foot of thc Belomti 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 a t  which we happened to \isit it, the sole substitute for water for them- 
selves and flocks being the actnal snow, mhich mas thcn lying on the ground. I n  thc Jai  Tiipa 
valley there arc water-courses running from north and east, but the supply of water is so 
precarious that thc Kirghiz told me that i t  was only aftcr years in which thcre mas a morc 
than average snowfall, that thcy attempted any cultivation a t  all, and under the most favor- 
able circumstances the cxtcnt is extremely limited. There appeared to be no outlet through the 
hills surrounding this vallcy, in the lower portion of which lies the forest bcforc alluded to. 
The moisture in the soil would scem to be sufficient to nourish these stunted trees. lfuch 
of the ground in the plain is covercd with saline cflorcsccn~e, and from near Jai  Tiipn itself large 
quantibes of clystallized salt are collected and despatched to ICiishghar. 

The Kirghiz who inhabited the country in the time of the Chinese appear to havc led 
a morc jovial lifc than a t  prcscnt. Under no master, they used regularly to levy black-mail 
from passiug travellers and ,  merchants a t  every camping  round ; and as prompt payment 
always ensured a safe passame therc mas seldom nluch d~ficulty in collecting their dues. 
Under the strict rule of the A"&r thcy arc now disarmed, and are ccmparatively poor, as they 
dare not venture on any of their old tricks. A single sepoy of the King's, selected from 
among thcmsclves, is stationed in each cncamprncnt, and is responsible for the good conduct 
of its members ; an annual l>resent of a choga, a certain amoilnt of grain, and remission of 
taxes is the remuneration he reccivcs from the State. The Kirghiz pay as taxes annually ollc 
sheep in 40, one shccp for evcry two camels, and one-tenth of the agricultural produce (whcu 
therc is any). I n  thcsc parts'horses or ponies are scarce. Nature aids the inhabitants in their 
poverty by a plentiful supply of a plant callcd locally kuruk or teric, s lrind of millet mhich 
grows mild and from which thcy malrc a preparation called "talkan" corrcspondiug to the 
LadAkhi sudton, which thcy eat uncooked moistened with a little water. I tried somc, and 
found it to be not unlike Scotch oatmcal, and, as i t  may be had for the picliing it may be looked 
upon as a bountiful gift of Providence to thesc otherwise poverty stricken people. 

Our march from Kyr BulBl; to Kalti Aililk mas for a great part of the way down thc 
Sog6n Eiver. A kirawul, garrisoned by a few sepoys is situated where the river enters thc 
hills south of the Ayok Sog6n plain. The valley occasionally widens out into small grassy 
flats. After a time, the river is left (it goes off in n south-cast direction and is, as before 
explained, soon smallowcd up by the thirsty gravelly soil) and the road traverses somc vely 
blcalr and desolate broken ground without a scrap of vegetation or sign of lifc. After passing 
through these hills and thcn over a few miles of flat stony descrt we reached Iialti AilBk. 



W e  spent a night thcre in the residence of the HElcim and went the following day to Khush 
Togrik, its southern township, about eight miles to the south-east. Aftcr arrival thcre we 
pushecl on two or threc miles to the Kdshghar Rirer, which we tried to cross in order to shoot 
in somc jungle a t  the other side; but  the ice was now brealiing up and was so dangerous that 
our conductors would not venture to take us over, although thc head-quartcrs party had crossed 
over a fcw days before on the ice without the slightest difficulty. Next day we continucd our 
return journey, and forclcd the river several miles higher than where wc had. attempted its pas- 
sage the day before. It took us ncarly an hour to cross the rivel; the combined watcr, 
ice, and mud making the passage so difficult that our l'urkestani 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, a t  last got across without accidcnt. 

Between Khush T o g d k  and the river there are, a t  this time of the year, extensive 
swamps, caused in the manner I have before described. Near this place the waters of the 
Artysh and KLhghar River mingle together; but in the hot and irrigating season the whole 
of the water from the Artysh ltiver is said to be expended before rcaching the junction, 
and the Khush Togrkk village is then exclusively watcred from the Iiiishghar River. 

I n  the early winter when the ice first begins to form, i t  partially blocks up the streams 
and the mass of ice growing larger and largcr, great frozen lakes are oftcn 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 idca of the real size of the streams. After passing 
the rivcr and crossing a few milcs of salt waste we came to Faizabad, a large village on the 
road between Mariilbishi and 4ksu. On this march I saw, for the first and only time in  
Turlrestan, large numbers of geese and duck, d l  flying castward. 

It was market day in Faizabad, and the crowd attcnding the bazar was about as large 
and dcnse as that I had previously seen a t  Altyn Artysh, from which circumstance I should 
infcr that the population of thc surrounding district is about the same. On the following day 
(3rd of March) we returned to KAshgharJ a march of 37 milcs over a pcrfectly flat country, 
tho road winding almost thc whole way through a populous and well cultivated district. We 
passed succcssively the scattcrcd villages of Shcaptal, Saug, and Yandumq cvcry village as usual 
composed of scvcral hamlets, cach with its scparate name. A t  Sheaptal i t  was market day, but 
i t  was too early in the day to be able to form any estimate of the pofilation attcnding, though 
on the march we mct crowds of people thronging to it. The road crosscs sevcrd large canals 
which lcave the southern branch of the KBshghar Rivcr several miles above Kfishghar and 
irrigate the whole of the ground south, south-east, and east of the city. One of them bcars 
the name of Yamunyar, and possibly a portion of its watcrs comcs from the river of the same 
name, which, rising in the Little Karakul Lalze flows past Opal and Tashbalig, where it divides 
into numerous branches and canals, somc of which probably intermingle their waters with 
canals from the KAshghar river. The two together form a nct-work of rivers and canals which 
it is nearly impossible to unravcl, and which is moreover constantly changing almost fi-om day 
to day. 

From the time of leaving the head-quarters camp a t  Bash Sogon, the weather was most 
unfavounble: snow and clouds prevented my seeing the hill tops by day or t,he stars by night. 
This lasted until our return to U i  UulBlr, 26 milcs wcst of the Belowti Pass. A t  U i  Bulik, 
Paizabad and intermediate stations I mas more fortunate 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 enablcd me to map i t  with a fair amount of accuracy, although 
the distalice traversed during our absence from KBshghar, viz., 340 miles, mas accomplished 
iu little morc than a fortnight. 

Ez.ncf*sios to the Prindr Steppes and Wakhdn. 

Shortly after our return to KBshghar from the Artysh Districts a party, under the orders 
of Colonel Gordon, consisting of Captain Biddulph, the late Dr. Stoliczka, and mysclf, was 
sent via" Sarikol (Tishkurgh6n) to Wakhhn, and I was instructed to take what advantagc 
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I could of snch opportunities as miglit offcr for the increase of our geographical knowledge. 
The primary object with which the Rlission was despatched ncccssitatcd a vcry rapid out- 
ward march, and the difficulty of arranging about supplies compelled our rcturn with nearly 
equal rapidity, giving no time or opportunity for maling detours or excursions off the r o d  : 
with the exception of halts a t  Panjih in ITTakhdn, the furthest point wcstward rcacliccl by the 
3Iission, and a t  TQshkurghfin, ~vhcrc we wcre compelled to halt for the purpose of resting 
our cattle, aud one day a t  Ak-t6sh for the samc purpose, our journey was merely a rapid contl- 
nuous march from bcgiuning to end. I am induced to make these remarks a t  the outset, as 
I have seeu paragraphs in thc newspapers, and notably in the telegraphic reports of the 
London Times to the effect that "the PBmir has bccn complctcly survcyed," and other similar 
statements which arc apt to mislead the public and induce them to expect a great deal morc 
than has bcen, or could possibly havc been, accomplished under thc circumstances. 

TVhat I havc bcen able to perform in the way of actual survey chiefly consists of fairly 
complete sets of astronomical observations, which havc enabled me to fix with considerable 
accuracy the positions of thc morc important places along our line of march. These places hare 
a11 bcen connected by a route survey, esccntccl as carefully as cireumstnnces would permit. 
I also succeeded in getting good observations with boiling point thermometers and aneroids 
on all thc passes and a t  all our camps, which, combined with simnltancous barometric 
readings a t  Lch should furnish vcry trustworthy determinations of height. Observations for 
magnetic dip and declination were made a t  Sarikol, and for dcclination only a t  Panjah. 
Owing to the necessity for cutting down baggage, servants, and camp follomcrs to the lowest 
possiblc limit, I left both my survey khlassics behind in Yirkand, as also all photographic 
apparatus. 

From Yangi-Hissir as far as TQshknrghQn I had thc advantage of the Pundit's assistance, 
and hc with the hfunshi paced the wvhole road up to that point. Thc Pundit being a Hindu 
mas not taken bcyoild Sirikol, but Coloncl Gordon obtained permission (from I-Iussnn Shjh, 
the Governor of Sirikol,) for him to rcturn to Ykrkand via" Chehil Gombjz and the Chkrling 
River. From Panjah the il96nshi mas despatched on a special exploration, to be hereafter 
described. U p  to that poiut I had the advantage of his services as a rccordcr for astronomical 
worl;. On the return journey to India the latc Dr. Stoliczka kindly took his place, and 
recorded for me on scvc~&l occasions, the last being only a fcw days before his dcath. 

Beforc yoing into the details of my own rcconnaissancc I may, pcrliaps with advantage, 
notice the rmstakcn ideas * which most gcographers havc hcld, a t  all events until vcry recently, 
of the nature of thc mass of mountains and high table-lauds which separate the provinces 
of Eastern aud Western Turkcstan. Thc labours of the Russian Vcnuikof, who taking 
the writings of the illustrious Humboldt for his basis, and working on to them the clcvcrly 
construct.cd but nlischievous forgelies of Klaproth, havc thrown back the gcogmphy of this 
region into almost inextricable confusion, from which cvcn thc recondite researches of Colonel 
Yule and Sir Henry Ran~linsou have hardly yet rescucd us. Tlic vague statemcuts of ancient 
travellers such as Hucn Tsin and Alarco Polo, who scarcely imagined when they penned thcir 
writings, the keen interest with which they mould centuries later be studied and criticized, 
havc addcd to the difficultics of forming a clear and correct idea of the country. The ideas 
I had mysclf formed bcforc my visit were vaguc in t,hc cxtrcmc, but perhaps not vcry much 
morc so than thosc of others who kl~crn a great deal more about it. Such different dcscrip- 
tions as the following arc difficult to rcconcile :- 

"The PBmir plain extends 1,000 l i t  from cast to west and 100 li from south to north."- 
Huen Tsa'n. 

" Thc centrc of the plateau is " Saryk-kul" out of which there should issue, according to 
all accounts, thc Jaxartes, Oxus, and a branch of the Indns. This plateau, which affords cxcel- 
lent pasturage, extends round the lake for n distance of six days' journey in circumference, and 
it is said that from this elevation all thc adjacent hills appear bclom the observer."- 
Burnes. 

* Derived from incomplete and discordant information. 
t A li is about one-fifth of a mile. 



" For twelve days the course is d o n g  this elevated plain, which is called Primir."-dlarco 
Polo. 

"The hills and mountains that encirclc Lake Sirikhl* give rise to some of the principal 
rivers in  Asia. From a ridge a t  its east end flows a branch of thc YBrlcand river, one of the 
largest streams t.hat water China, while from its low hills on the northern sidc riscs thc Sirr or 
river of Khokand, and from the snowy chain opposite both forks of the Oxus as well as a branch 
of the River K6niir are supplied."- IYood. 

I n  the last extract, I see how an  escellent, careful, and reliable observer like Wood falls 
into error directly he trusts to what he hears ; 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 accustomcd to takc notes of what they 
see. I feel i t  incumbent on me therefore to disciiminate clearly between what I have seen, 
and what I have Iearcl, and with that end in view I propose first.briefly describing that portion 
of the countly which has actually come under my notice. I may then perhaps hazard a few 
remarks on what I have heard. 

W e  started from KBshghar on our journey to Panjah on the 17th March, reaching Yangi- 
Hissdr (36 miles to the south) on the following day. Halting s couple of days to make prepara- 
tions for our journey, we left on the 21stJ starting by the same route by which the " AlirzaJJ 
went to KBsligliar from Cabul in 186,s-69. Our first march was to Ighiz-yBr, eighteen milcs ; 
crossing the low broken sand hills that ran down to Yangi-Hissir from the mountains on the 
west, me followed for about three miles the direct road to YBrliand; then crossing the Yangi- 
Hisshr stream a t  Karabash village we passed in a, southerly direction for five miles, over a flat 
salt waste, to thc large but scattered village of Sugat, which i t  took us nearly half ail hour to 
traverse. On the sandy tract a number of pcople wcre digging and collecting a very inferior 
1;ind of fire-wood, which is carried off on donkeys to Yangi-IIissdr, where fuel is very scarce 
and dear. From Sugat none of the large mountains on the west mere visible on account of 
the haze; the ridges before mentioncd, nud anotl~er lo\i- sandy ridge running parallel to, and 
on the other sidc of the Yjrkand road, were all that could be seen. Sugat is situated on a 
slope, and our road lay up the bed of a water-course, oue of mauy coming from tlie Kink01 
stream, whose banks we were aboiit to follow for several daysJ 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 
lauds. As the summer advances the heat increases, aud with i t  the water-supply from the 
melt in^ snow. which comes a t  the time when most wanted bv the husbandmen for their 

0 

early crops. I was infornled that in  summer a very small quantity of water trickles from 
the irrigation canals through a large ravine (which, surrounded by much broken gronnd, is 
formed a t  the foot of the S u p t  village) and joins the Yangi-Hissdr river. The chief source of 
supply of the liver is from a number of springs situated about six miles west by south of the 
town from which i t  dcrives its name. I visited them the day we halted a t  Yangi-HissBr 
on our journey to KBshghar; they are surrounded by several villages, Kargoi, Konat and 
Yangi SBlip, and others. A t  Kona SBlip the bed of the river is dry, and is formed by numerous 
short ravines meeting there. A little lower down, a t  Icargoi, thc banks are fifty feeO deep, 
and a considerable quantity of water bubbles out of the ground; fresh springs issuc for a 
considerable way down tlie liver, so that by the time it passes south of Yangi-Hissir there is a 
cousiderablc body of water in the stream, whose hulk is also augmented by drainage from 
canals supplied from the River Kusin which is said to rise in the Kizil Art mountains in the 
ncighhourhood of Tagharma Peak. The temperaturc of the canals from this stream was 4Z0, 
whilc that of the river (from the springs) was 47'. The Yangi-Hissir river, afier receiving 
accession to its waters from the Kusin, flows eastward, and is said to lose itself in the desert 
near thc villages of Kcltarim and Chakar. The river shortly after its issye from the mountains 
divides into four artificial branches or canals, the Pasin, the Pbr6ch (or KusLn river), the Sailik, 

* Wood's " Victoria Lalie." 
t In Turlri Xona means old, and Yangi means n m .  



and the Tibiz, the last and southern of these i t  is whose waters surround the hcad of, and afterwards 
mingle with, the rivcr of Yangi-Hissir. There is also no doubt that the watcrs of thc northern 
branches minglc with, if indeed thcy are not identical with, the Y6rnunybr rivcr (also called 
Tasgzin, Khiindrik, Oi Kubok, and a host of other names). The latter river issues from or 
near the smaller of the two Lakes KBrbL41 (of which morc hereafter) and passes from the 
hills ncar the villages of Tash-bSlig aud Opal. The whole of the country south of KBshghar 
is cut up by one net-work of canals mingled in such coufusion that nothing but a careful 
survey can lcad to a clear comprchcnsion of them* and moreover day by day they altcr, 
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 mould 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 bordcr of grcen showing s i p s  of a scant 
cultivation. This brings us to our first halting-placc, thc good-sized village of Ighiz-yar, two 
miles short of which we pass on the left a conspicuous isolated conical hill with a zyarat 
(tomb) a t  top. Before rcaching the village a fcw low hills come in sight on the west, bcing 
the ends of the low spurs coming down from the Kizil A r t  mountains, the first portion of 
these mountains that we had secn since leaving Ka'shghar. 135th our usual ill luck, from the 
day of our departure, thc characteristic Eastern Turkestan haze entirely obscurcd 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 KBshghar on a clcar day we have 
often secn the outlines of these hills standing out ag?inst 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 oftcn longed to makc a nearer acquaintance with them, but no opportunity ever 
occurred for doing so. Portunately on the upward journey to  KBshghar, the Pundit, who 
followcd some days behind us, had some clear days, and was able to fix very satisfactorily the 
positions of several of the pcaks 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 mere up a gcntly rising storiy plain, almost entirely dcstitute of 
vegetation, and extending to the entrance of the Kink01 valley, which runs betwccn two spurs 
of which we had caught a glimpsc the previous day. A t  a distance of two milcs up the 
valley thc road passcs the foot of an old cxtensive fortification called '' Khatt  (lower) KariimlJJ 
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 AmirJs rule has rcdaccd these tiibes 
to ordcr and obedience. Two milcs further up is Kichik (small) Kariiwul, mhcre a road along 
an open ravinc on the left bank lcads dircct wid Opal to KAshghar, and a Kirghiz footpath 
along a ravine on the oppositc side leads to Yirkand. 

* A great source of difficulty in investigating the courses of rivers in Eastern Turliestan is their nomencla- 
ture, every portion of a stream haying a different namc, dcrived from the nearest village, by which alone is it 
known to  the neighbouring inhabitants. I n  addition to these purely local designations travellers generally name 
the rivers after the different large towns situatcd on thcir banks, while cosmopolitans hare occasionally general 
names which they apply to a river throughout its whole course, but which are perhaps unknovn to the inhabitants 
of the country. Most rivers are also occasionally known by naIncs expressive thcir color as Iiara-Su, Kizil-Su, or 
Kok-Su, or Ak-Su [Turki, for black, rcd, blue, and white livers), terms which may be seen broadcast in almost 
any map of Central Asia. KO rircr of Eastern Turkcstan carries the sarnc name from its cradle to its grave in 
the big Tarim Go1 or Ergol, which swallows up all the rivcrs of Eastern Turkcstan exccpt those that lose them- 
selves m the dcsert before they reach it. The final end of the Tarim still remains, and I fear must remain, a 
matter of mystery. It is gencrally supposcd to flow into Lake Lope (Lob, or Luf) ; bnt I have recently heard, 
on what I considered fairly trustworthy evidence, that  at  about 25 miles south of its junction with the Karashahr 
River, i.e., about 65 miles south of Icola (Icoila or Kurla), i t  disappcars in thc sand ncar the village of Lop (Lop 
being I believe a Sanskrit word signifring disnppcarancc). It is further said to reappear in the shapc of a large 
navigable stream a t  thc Chinese city of Sajn ( ?  Suchan). I should myself think that i t  morc probabl reappears 
in the marshes and lakes which are believed to exist to the castward and south-eastward of the stilPsomewhat 
mythical Lake of Lop. Perhaps Mr. Z'rjcvalski =ill some day enlighten us on this matter from the east. 



Two miles higher is the Ghijak ravinc, along which a road runs to the Alai and 
Khokand by the ICbriMsh and Kizil Art Passcs*. Another seven miles up the strcaln 
brought us to our halting-place a t  Alctala. As me ascended, the increasing bulk of water mas 
very appreciable, partly owing to the snow melting under the increased tempcraturc, but 
also doubtless in some mcasurc due to a large quantity being lost iu the gravelly soil, which, 
as I have before had occasion to mention, frequently absorbs much watcr, that mould 
otherwise profitably be employed in irrigation. W e  had crossed the river shortly before i t  
enters the plains, and althongh its banks are there several feet in height, the natural bed 
immediately aftermrds opens out on the stony plain and much water must bc lost. 
The river divides into two main branches, the Odelang to the north, and the Ghalchak to  
the south. These irrigate thc villages on thc Grand Trunk Road between Kudok and Yangi- 
Hissir. 

Above Ghijak the road closes in and me 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. Fuel, water, and grass are in abundance. A t  Aktala the vallcy opens 
and the river branches into two streams of nearly equal sizc. Some milcs up the western 
branch is the Kirghiz fillage of Chumbiz, by which a path is said to lead to the Kaskasli 
Pass. Our third day's march was to Srisak Taka, 134 miles up stream,by a bad stony road 
through a very bold defile : there was plenty of wood and grass, which also appeared to 
I c  very abundant in some of the lateral valleys. About 24 miles short of camp, a deep 
ravine comes in from the east, and thc main stream turns to the south-west, retaining 
that general direction until arrival a t  the Knskasri Pass, which me crossed on the 25th March. 
A t  five miles above SBsak Taka a stream joins from the south-east called Kinkol, and givcs its 
name to the river lower d o n .  On this day's march (fourth from Yangi-Hissir) mc passed 
numerous Kirghiz camps containing altogcthcr as many as 30 or 40 tents or Akoccs; amongst 
their tenants I encountered somc who came originally from the ncighbourhood of Almiti. 
Although passing along a valley bounded on both sides by spurs from lofty hills mhich 
rose some thousdnds of feet abovc us, thc scenery was not so bold as where we had passed 
through on the previous day; the slopes were more gentle, and numerous grassy vallcys 
entered on both sides, up mhich wc saw many camels, yaks and shecp. 

On the fifth day (25th Marchh we lcft camp with the thermometer a t  7' I?. starting 
early in order to avoid the slush and watcr to be expectcd later on in the day from the melting 
snow. A t  first we had a bitterly cold west wind, which liowcver modcrated aftcr au 
hour or so, and me had a very fine day for crossing the Kaskasd Pass. Thc ridge mhich 
me had to  cross is a spur from the Kizil Art mountains, and separates the drainage of the 
Kinliol River flowing towards Yangi-Hissrir, from that of the Chrirling Iliver, which 
goes to Ybrliand. For two miles after starting our direction was a little north of wcst, and 
then for ncarly three milcs up to thc pass ncarly sonth of west. Thc road leavcs the ravine 
(mhich is stccp and inacccssiblc) and winds up the side of the valley, passsing round 
the head of the ravine, and ovcr a flat ridgc, a t  the end of mhich commences a steep 
descent of about five miles. The height of the pass is 12,930 feet, and although thc length 
of march mas only 10 miles, the baggage ponies did not arrive in camp until late in the 
afternoon, owing to the slippery descent on thc south side, whcrc our loads had to be transfer- 
red to yaks. There mas a great daal of snow on the pass, as wcll 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, a small lake probably not more than four or five miles in circumference, from whlch 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 hi@ table land ; abundant supplies of gram and fuel 
exist throughout, and I mas told that camels can traverse it the whole year round. I t  mas 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 Oyd (about 30 mlles south- 
west from Ihhghar) to the Kizilart Pass and Alai This road mas recently used by an Envoy sent from 
Karatigin to KasLgLar 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 



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

The camp a t  Chchil GombBz was a t  thc junction of the streams coming from the Kaskasii 
and Torat* Passes, the two forming the Ch6rling River, along which a direct road goes to 
YBrkand, now closed against traffic "by order." On the spur between the two streams is an 
old Chinese building called Khitai Shdhr (Chinese city), a sort of squarc redoubt built on the 
steep slope of the hill, presenting a very curious appearance, and reminding one of the perspec- 
tive pictures of C=sarJs camp, in ancient editions of that author's Commentaries. It was said 
to have been formerly hcld by a detachment of Chinese, posted to watch the ChBrling passagc 
to Ydrkand. 

The direct road from Chehil GombAz to  lrBrkandt is 132 milcs in length. The first 
march is to Tashkerim, a camping ground 19 miles down the Charling stream. From this 
placc a path crosses thc hills to the north, joining a t  Kinkol, the road we had ourselves 
followed. Thc Ylrkand road continues down stream for 1 5  miles to Khaizak passing the 
villagcs of Bagh (30 honses), Kiok-tash (8 houses), Mirgul (25 houses), and Joya (15 houses). 
Bctmcen Chehil Gombaz and Bagh (the highest village in thc valley) are numerous Kirghiz 
tents, the grassy valley affording an abundant pasturage to large hcrds of sheep and cattle, 
which remain in the valley in the cold weather, but arc drivcn up to higher grazing grounds in 
the summer. Leaving the Charling stream a t  Khaizak, thc road crosses two low spurs by the 
Kara Diwan and Kizil Diwan (on which there mas no snow in  April), and then descending to 
the bcd of the Kizil streamf passes over plain and through desert Q to Yakrak Kurghan, from 
which placc to YBrkand 239 miles furtber on, is a rich, t h i c k l ~  populated, and fcrtilc plain. 
The Charling and Tashknrghrin Rivers unite a t  Khusherab, five or six miles below Khaizak; 

.L - 
the united stream then flows ilcarly duc east, and is smd-t03-c mct by a still larger river the 
Raskam (from the Karakorum Pass), a t  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 Robrit, crossing 
the Pas Robit  or Torat (hoiscJs slveat) Pass, which divides thc drainage of the Cha'rling River 
from that of thc Tangitkr, which also flows into the Ylrkand rivcr. Thc ascent 
was stecp, and the descent still more so, the slope of thc valley being l G O  for a distance 
of about two miles. The height of the pass is 13,130 fcet, the rise from Chehil Gomba'z 
being about 3,000 fect, and the fall to Pas Robiit about 4,000. While we wcrc on thc 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 i n  cvcry 
direction. Thc ground rapidly rises towards thc north and north-west, peaks rising to a height 
of as much as 4,000 fect above the pass, i.e., to over 11,000 feet. The mountains eastward 
visibly decreased in height as they approached Ya'rkaud. On my 2nd visit the hills near the 
pass werc covered with fresh, low, short, grass. I 

About half way down to camp wc came upon a number of willow trccs (TLirl<i, Sugbt), 
which continued in greater or less quantities down to the foot of the hill. I n  descending the 
stream me camc upon some very thick river deposits having in places a thickness of 300 
fcet, and containing large boulders of sycnite. The rock i n  silu was composed of the same 
materials, as that through which we had been passing for several days, v i z :  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 maroh up the Tangitir (Pas Rob6t) River ; after 
five miles wc passed on thc left bank the Yimbuljk stream leading to the pass of thc same 
name, 14 milcs off, situate in a direction a little north of west. Our own path lay along thc main 

* Torat or "horse's sweat." 
t This road mas traversed by Kishen Sing Pandit from whom the information contained in this paragraph 

is derived. 

f Nearly dry in winter, but a large torrent when the snow is melting on the hills above. 
Called " Shaitiin K u  " or " Dcvil's sands." 



stream for about five miles more to Tgrblishi, passing through a narrow and dangerous 
defile. The road was execrable, and we esperienced 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 i t  'against an army. The road often runs along the 
bed of the strcam, which contains large boulders and deep holes of water. In  the winter 
i t  is probably easier to traverse, but a t  the time of our passage me had the double dificulties 
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 nralls. One of these had a temperature of 12j0, and the vegetation in its immediate 
neighbourhood was much in advance of that lower down the stream, and showed signs of ap- 
proaching spring. I n  the summer this road is said to be rendered quite impassable by the 
floods from melting snow; the alternative route lies up the YSmbulSk River. 

On the eighth day our road lay alongside the Tangithr stream, which, from TLrba'shi, 
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 Tishkurghln river. On the plateau 
close to the water-shed werc two small frozen lakes. The summer road before alluded to  
which goes up the Yambulak stream enters the Chichiklik plain by the YBmbulik Pass 
about four milcs 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-wcst direction 
from where we entered it, is thc 'Pass of Kok Ilainik,  on high spur ruuning dowu 
from the Kizilart mountaius. By this pass is the shortest road to Tlshkurghiin, but on 
our outward journey i t  was so deep in snow that we were obliged to take the alternative 
route down the Shindi vallcy. It is the Kok Ji&nPk Pass that  is called " Chichiklik" Ly the 
(' Ilina," " 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 Gist 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 milcs below Mew the lakes we came to our camp a t  Balghun, shortly 
before reaching which the vdlcy had opened considerably although surrounded on both sides by 
lofty mountains. 

The following day (29tmh), me descended four miles to the junction of the Shindi with the 
TbhkurghAn (or Sarikol or Taghdumbash) River,* just above the Sarikoli village of Shindi, in- 
habited by Tajilis, 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 i t  for 
about four miles to fix the dircction in  which i t  flowed away (south-east by east)? ; returning 
to the junction I crossed the main stream with some difficulty owing to the rapidity of 
the currcnt, and continued along its right bank, where the road passes through a rery wild 
defile of crystalline rocks, forming almost ~erpendicular banks about 2,000 fect in height, 
through which the river winds its way with a most tortuous course. A t  about 10 miles above 
the junction we emerged on the north-east corner of the TQshkurghan or Sariltol plain. 
The road by which we tmvelled is only open in winter, as in summer the large mass of water 
in the Sarikol River makes it impassable. The route by the YLmbulhk and Kok Maina'k 
Passes is then uscd. 

On entering 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 wc saw it there was but little water coming down (temperature 38'1, although in  
summer there is considerably more, but the small size of the water-course, and the evidence of 

* Sometimes also called Yirlinnd River. 
f From Shindi a path goes down the river, but is only practicable during two or three months in winter, 



the inhabitants of the district, a11 tended to show that the river which flows down the Sarikol 
valley from the Kanjiid mountains, and through the Taghdumbash PLmir, is undoubtedly thc 
main stream. A t  the point I crossed, just above the junction with thc Tagharma stream, i t  
the river mas 15 yards in width, with an avenge 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 ChushmBn, 
leaving only fivc miles for our next day's march (the 10th from Yangi-Hissir) into Tishkurghin, 
the chief town or rather village of the Sarilrol valley. Betwecn Chushmdn and Ta'shkurghdn 
(both on the left bank of the Taghdumbash River) wc passcd the large village of Tiznhf. It is 
this village that has caused much confusion to geographers by giving its name t,o the river, 
which is frequently called the Tiznif in its lowcr course, and is often confounded with another 
river of the same namc which riscs on the north side of the Yangi-DiwLn Pass and flows 

1 past KargLilik. 
On approaching Tbhburgha'n (where we'haltml two days to rest our cattle), while passing 

up the vallcy I saw a t  its upper end some high peaks occasionally emerging from the 
clouds, but beforc I could get to camp they had disappeared, ncver to bc seen again during 
our stay in the vallcy, or on our return journey, a great disappointment to  me, as i t  is 
possible they were peaks in the Rluz-tagh rangc, fixed by the Great Trigonometrical Survcy. 
During our halt a t  Sarikol I took a set of magnetic as well as thc usual astronomical observa- 
tions, and some careful azimuthal bearings with theodolite to  a large mass of snowy peaks called 
Muz-tagh, situated to the north of Tdshkurghdn. These are identical with Hayward's Taghalma 
mountains, which are visible from Kdshghar, the highest peak of which I determined by 

I accordant trigonometrical measurements from KBshghar and Yapchan, to be 25,350 feet 
above the sea. 

The general outline of the Tashkiirghan valley towards its head, mas fixed by bearings 
taken from different points on n line across it. On the return journey I was able, by ascending 
the ridge that separates this plain from that of Tagharms on its north (and by making a 
detour through thc lattcr on the way to our camp a t  the foot of the Kok Rfaindk Pass) to lay 
down the borders of the norlhern plain with considcrablc 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 Tishkurghin plain extends southwards ii-om thc dividing ridgc beforc 
mentioned, right up to thc foot of the Kanjiid passes in the 3fnz-tagh range, con- 
stituting in its southern portion, the Taghdumbash Pimir. Thc Sarikol vallcy may be 
said to have an avenge width of about four miles; i t  is bounded on the east by the snowy 
range of Kanddr or Kandahar ;* on the south-west and south are thc Taghdumbash mountains ; 
on the west thc Shindi mountains; north-wcst the Bir-dhsh, which also forms the western 
boundary of the Tagharma plain, to the east of which lie thc RIuz-tagh (or Tagharma) 

, and the Chichiklilr mountains. The Tagharma plain extends from the dividing ridge 
for about 12 miles in a north-north-wcst direction; it is only two miles in width immediately 
north of thc ridge, ba t  soon increases in an easterly direction to as much as 10 miles; i t  
then narrows, being nearly closcd up by spurs running donn from the Bir-ddsh mountains 
on the west and the Muz-tagh on thc east. About 10 miles wcst of this point is the Bir-dish 
P:tss, over a range which jividcs this plain from another similar onc running nearly parallel to 
it, viz., the Ak-tash or Ak-su. Opposite thc 13ir-dAsh Pass thc Snrikol plain again widens 
and extends, gently undulatin,a, for some eight or ten miles further in the same direction.? 
According to statcmcnts of the Kirghiz it continues right up to the Kizil Art Pass, which 
separates i t  from the Alai, and the vallcy of the Surkhab River, the most northerly 
tributary of thc Oxus. The height of thc vallcy above sea level may be taken a t  Tagharma a t  
about 10,500 fect, and I doubt whether i t  is very much highcr in any part of its course. The 
drainage of the southern portion passes through the Tagharmn plain into the Sarikol River; 

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

t Thus far I myself saw, from the ridge dividing the Tagharma from the Tashkurghan Plain. 



and in a somewhat central position on its east edge, I would place the lake of Icichik Karakul,* 
about three short days' march north of TBshkurgha'n. 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 AIf#lghibi 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 
thc accuracy of anything off our own line of march. 

The Tagharma plain presented a very lively spectacle : fully 100 Icirghiz akoees were 
within view, scattered about in different parts of the valley; their tenants, of thc Sark or 
Syok tiibe, being subjects of the Amir of KBshghar. Open, grassy, well watered, and 
speckled all over with camels, yaks, horses, sheep, and goats i t  formed a pleasant sight 
after the wilds through which we had been wandering, and was a striking contrast to 
the Ta'shkurghan valley, which looked by comparison a picture of desolation, owing to the 
numerous uninhabited villages and tumble down houses with which i t  is covered. The water 
from the IvarIu springs which issue in numerous places from the earth, causes the young green 
grass to nsc (in April) iu great profusion. 

Formerly iu thc south-east portion of the Tagharma valley, st Kila-i-Tagharma or Besh 
Kurghan (the five forts) there mere about 50 houses inhabited by Tijiks, under SarikB1. Their 
history has been a sad one. I got into conversation there with an old man, who told me that 
nearly cach fort had its history. I n  the principal onc, some thirty ycars ago, resided Mallomed 
Alum, thc Hakim of Sarik61. H e  was attacked by a number of Andijinis from the 
north, himself and many of his followers killed, and the remainder carried into slavery; my 
informant mith only one or two others escaping into the neighbouring hills. A t  the fort where 
I was standing, fifteen ycars later, thc Kanjudis had madc a raid from thc 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 Yirkand, where they 
had been released shortly after thc accession of thc A a l i k  to power, but they had only within 
the last month been allon~cd to return to their homes, where four Tajik families now 
represent the fifty that had formerly lived there. They mere doing thcir best, mith 
the help of some of the ncighbouring Kirghiz, to put their fields into order, and I there 
saw, for the first time in my tnvcls, the y6k yoked to thc plough. There is much culturable 
ground, and i t  is to be hopcd that this recommenccmcnt of cultivation on a small scale is 
only the prelude to a larger. 

I n  thc time of the Chinese rule, such was the insecurity in thcse parts, that the inhabitants 
of Sarikol darcd not wander far from their villages, for fcar of bcing scized and carried off 
either by the Kirghiz from the Alai, or by their ncighbours of Kanjud; now they tell me that 
if a man drops his wW@ in the middle of the plain, he mill find i t  thcre if he looks for i t  a year 
afterwards. This is a favouritc saying amongst the people of Eastern Turkestan, which I have 
heard more than oncc employed to describe thc sense of sccurity enjoycd undcr the present 
rLgi~ne. 

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

The fort of Ta'shkurghdu, said to be of very ancient datc, and to  have becn founded by , 

Afrasiab, the King of Turan, has been described by former travellers who had a bctter 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 i t  from 
a distancc. The part a t  present inhabited is apparently of modern construction, and built of 

* The waters from this lake are said to form the Yamonyar 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 before 
mentioned, divides into sevcral branches near the villages of Tashbalig and Opal and irrigates a great portion 
of the county south of Kashghar. 



stones and mud, but there mere in places remains of '(roughed" stone facings on the sides of 
the rock on mhich the fort is built I n  its neighbourhood are numerous fragments of broken 
wall, but I could not recognize any conti~luous line marking out its former limits. Taking 
a hint from Sir Henry Itawlinson's writings, I kept on the look-out for Buddhist remains, 
but  could see nothing. Tlie Yandit (who accompanied us as far as Sarikbl), seemed to 
think that the custom mhich prevails throughout the whole country between Turkestan and 
TVakhdn of heaping up slrulls and horns of sheep and mild animals a t  the different zidrats 
or tombs, was a relic of aucicnt Buddhism. I believe that tlie custom is common through- 
out the whole of Central Asia. It certainly is so in LadBkh and Eastern Turkestan. 

From Tashk6rgh:in to Panjah there arc two roads commonly used by merchants; the first, 
over the little PBmir, was followed by us on the outward journey, is generally .used in  
winter; thc second is over the great PQmir 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  
minter, on.account of the deep snow lying on it. A third alternative road is by the Tgghdum- 
bash E m i r *  a t  the head of the Sarikol valley. It lies high, and in midwinter is deep 
in  snow: in former years i t  mas mueh used by the Bajaori merchants, who used 
to  go  from Bgdikhshin to Ygrkand by the Taghdumbash and Tung valley roads, thus 
keeping a t  the greatest possible distance from the Alai Kirghiz, whom they seem to have feared 
more than they did the Kunjddis. 

On the Great and Little PBmir routes the first two marches, i.e., to the west foot of the 
Neza Tash or Shindi Pass, are common to both lines of road, mhich meet again opposite the 
village of Zany a t  thc junction of the two large streams which form tlie Panjah liiver, the 
most southerly branch of the Oxus. 

Leaving Tdshkur,nhQn 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 dificnlt defi1c.f The 
water, which even thus early in the season florvs in considerable quantity, combines with thc 
rocky nature of the bed of the river, which has to be crossed and recrossed in numerous places, 
to  make the r o d  exceedingly dificult for laden horses. After passing four milcs up the defile 
me reached a camping ground called Jangalik situated in a well wooded open vallcy, 
about two miles long by half a mile broad. It is often used as s halting-place by tmvcllcrs, 
but  we continlied 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 thc Neza Tash Diman, where we tumcd 
westward, and passing over a low spur continued our way up the valley, entering a large basiu 
with lofty mountains towering above us on both sides, very bold and precipitons, and of a very 
pcculiar and striking ferruginolis colour.$ A stiff pull through the snow to the top of 'the pass 
(14,015 feet above the sea levcl) and we mere standing on the water-shed between Eastern and 
Wcstern Turkestan. 

I had bcen given to understand that me should here come in view of the (( PAmirs" and 
was somewhat surprised a t  seeing in front of mc nothing but a long range of low red colored 
hills about ten milcs distant, a portion of mhich to the right was pointed out to me as thc 
Great Pdrnir, and another on the left as the littlc PAmir. Nothing was visible hut an irregular 
mass of hills whose serratcd tips did not appear to rise more than 1,000 feet above the Pass on 
which I mas standing. I n  front lay a large valley running in a northerly direction which 
snbsequently turned out to be that of the Aksu River, the principJ ~ource, as now appears of 
the Oxusll. The apparent continuity of the range in front of us was, as me shall hereafter see, 
a delusion ; the hills really form the ends of broad transverse ranges, running in a westerly 

* It is said that  AAl Beg fled from Sarikol by this route. 
t Thc district of Bajaor or Bajaur lies to the west of Swat, and its inhabitants are well known a s  enterpris- 

ing traders. 
+ The rocks forming this dcfile were composed of gneiss. 

Thcse mountains, Dr. Stoliczka informed me, wcre composed of triassic limestone. 
Which name is pcrhaps derivcd, as Venoikof suggests, from Ak-su'. 



direction, and separating the various Pamir valleys, which merc concealed from our view by the 
low hills in front. 

Descending from the Neza Tash Pass a march of a few miles in a ~vesterly direction, 
through hcavy snow, brought us to our camp a t  Kogachak, which is about thrcc miles above 
thc junction of the stream from thc pass, with the Ak-su River. On thc following day (3rd 
from Tdshkurghin) crossing thc spur between the two streams wc descended into the 
valley of the Ak-sli, a little north of Ak-hsh, * a t  an elevation of 12,600 fcet abovc the sea. 
W e  continued south for six miles up the vallcy, which was herc about two miles brad, 
and deep in snow. I n  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 littlc Pdmir, which is 
really the upper poition of thc Aksu valley. The latter as we advanced, gradually turns round 
south-west by south which direction i t  retains up to aud beyond thc lake of littlc Parnir. 

The Little Pimir  is generally considered to commence near where we entered the Ak-su 
stream, and consists of a long, nearly lcvcl, grassy valley, varying from two to four miles in 
brcadth and cncloscd on cither side by ranges of snow covered hills slopiug down rathcr gently 
towards it. Its length from cast to west is about 68 miles. The Great PBmir, and all 
other Psimirs arc as far as I could learn, of precisely similar character. Thc ground intervening 
betmcen the Grcat and Littlc Pfimirs is fillcd up with lofty mountains of tolerably ~ u i f o r m  
height and withont any very conspicuous peaks, the hills to thc mcst near the junction of 
thc two main branches of thc Panjah River being perhaps the highest. Our first halt in  the 
Little Pimir was a t  Onlcul, after a march of 25 miles for a great part of thc way over 
snow, and with such a very bittcr mind blowing in our faccs, that i t  was almost impossible to 
hold an  instrument in one's hand. After cnterlng the long straight rcach above the turning, 
near Ak-tash, several large open valleys arc passed on the north, where the hills are 
comparatively low and undulating, those on thc south side bcing generally much 
lligl~cr. 

Our second days march (4th from Tishkurg in)  through this PBmir took us along an 
almost levcl road for 24 miles. As on thc 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 milcs. There was often a good deal of salinc matter in the soil, and 
whcrc this was the casc thc snow generally mcltcd long beforc i t  did so elsewhere. Our camp 
mas on thc north edge of tllc Little Pgmir Lake, which has been givcn by recent travellers 
the very different naincs of Barkut Yassin, Chalap, and Gcz Icul or Goose L&c (Tnrki, 
Oi-kul). I m'de repeated enquiries as to its propcr namc, and found that the Walrbis eenerally 
call i t  the Kul-i-Pamir Khurd, or lake of Littlc Parnir, whilc tho Sarik6lis and $irkandis 
give i t  thc namc of Oi-kul. 

As somc doubts had bcen expressed, as to the supposed double cxit from this lake, I 
was naturally vcry anxious to determinc the point, and in ascending thc valley on this day's 
march I took a t  some twenty different points, observations with aneroid barometers to 
determine, if possiblc, thc exact watcr-shcd, which from previous accounts I had fully cxpected 
to find a t  t h e ~ a j t  cnd of the lake. Thc ground, however, was so level for several miles 
thcre being a risc of only 230 fect in the 24 milcs betwecn Onkul and thc lakc, that the 1 
aneroid was not sufficiently delicate for the purpose, and although I walkcd for a considerable 
distance on thc frozen stream to cnablc me to satisfy myself on the subject, I arrived in 
camp on the banks of the lake re-izfecld. The folloming morning I walked over the lakc 
to its east cnd, which from a littlc distancc 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 ninc paces across, and only a fcw inches deep, all ice of course. I then walked 
scveral milcs down the stream (east) until I bccamc fully convinced that its bed did slope to the 
cast and drain into the Alr-su. This result bcing contrary to what I had anticipatcd, I thcn 
rodc to the wcst end of thc lalte to sec whether (as has always been supposed) a stream issued 
from that end also. I left my horsc and startcd on foot to go round its head; thc icc a t  this 

* Three miles distant from Kogachak. 



end, instead of being firm and strong, as a t  the other, was very brittle and ~vould not bear my 
weight, so I had to wade through the lieavy snow and slush on its banks. I soon came across 
a warm spring, from which water was decidedly flowing duc east. A little further on I 
encountered a frozen stream, on p i n g  along which westward the barometer showed that I was 
walking up hill. I advanced still further, hoping $ get completely round the head of the lake, 
so as to bc quite certain that thcre was no outlet draining mcstmard; but the wallring in thc deep 
snow a t  so great an elevation had completely exhausted both mysclf and the man who was with 
me, and it mas with some difficulty that I got back to my horsc, and hurrying on with no guide 
but the tracks in the snow left by the rest of the party, it mas with great difficulty that I reached 
mmp, 20 miles from the lake, shortly aftcr dark. On the return journey, the Ressaldar came 
b ~ k  by this road, and, according to a promise he h d  made me, rode completely round the head of 
the mest cnd of the lake up to the foot of the stecp mountain rising on the south side. The 

I snow was then all melted, and water was flowing into the lake from the two sources I tuve just 
described, and nothing was flowing out. He  then went to the east end, whence a stream was 
flowing towards Ak tlsh, so this problem has bcen solved in a-somewhat uncxpected manner. 
The lake lias only one outlet, and that eastward, and its waters flow into the Ak-sd, afterwards 
the RIurghibi, which joins the Oxus near TVBmax, and is  i n  a l l  probability the longest branch q' 
the Oxzcs. 

I have tried hard to discover the true onward course of this Ak-su River. On our returu 
journey we struck i t  somc 14 miles north-north-west of Ak-tash. It flows thence in 
a northerly direction for 1 2  milcs and then turns off out of sight north-north-west. It is 
said to flow in a northerly direction for two marches (say 40 miles) from Ak-tash, after which 
i t  either joins, or becomes, the Rilurghlbi River changing its course westward and flowing 
thr0ug.h the Sariz PBmir to ShighnAn. It passes through Bartang, a district of RoshiLn 
and jolus tlie river Oxus just above Kila Wimar, the chief town of Roshbn. 

1 The Little Pirnir Lake is 13,200 feet above the sea level. It lies from south-west by 
west to north-east by east, and for a length of 34 miles is from 1 to 14 milcs in width; 
it narrows considerably eastward, wlicrc, for about 14 miles i t  is no~vhcre more than 
a few hundred yards in breadth. Nearly opposite the south-east corner, in a sidc ravine 
is a large glacier which drains into the Aksii stream shortly after the latter emerges 
from the lakc. 

The road passes along the north side of the lake and crosses the watershed two miles 
beyond the west end a t  a height of not more than 150 feet above the margin of thc lake. 
Other parts of the watershed, which is nowherc well defined, are probably still lower. The 
descent beyond is somewhat rapid; we passed on our left a small stream which rises near 
tlle watershed, and takcs the  drainage of the hills to the south-mcst of the lake. W e  went 
for about seven milcs down an open valley, (crossing several small streams flowing down 
large open ravines on tlie north), and reached somc deserted Kirghiz huts aud tombs called 
Gombaz-i-Bozai, close to whcre a large stream, the principal afflucnt of the Sarhadd branch 
of the Oxus, comes in from the south-east. This river has i t  source in the K a n j ~ d  mountains 
on thc mcst side of the Kirichunkar Pass* which crosses the Shindi or Phmir Range, south 
of the Neza TBsh Pass, and sep;imtes thc Taghdumbish drainage from tlic head waters of the 
Osus. 

After passing Gombiz our path lay on the right bank of the Sarhadd stream, where we met 
with a constant succession of stecp ascents and dcscents. The regular path had often to be 
quittcd in order to avoid drifts of snow, which in places lay very deep. I n  the winter, when the 
stream is completely frozen over, its hard surface makes a capital road, mhich is always used by 
travellers. We passed a t  a bad season of the year, too late to be able to kecp 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 bccornes altogether impracticable, as i t  is impossible 

* The road before mentioned which mas once much Gequented by Bajaori merchants crosses the Kerachnnkar 
Pass. I t  is now but little used. 



to cross thc then swollen river.* After a while our road left the main vallcy which makes a 
detour to  thc left and ascends a gentle slope i;o a low pass, crossing which the path returns 
along another broad vallcy to our camp a t  Langar. This point has been considered thc end 
of the Pamir, but I should rather be inclined to consider Gombaz-i-Bozai as thc truc ending. 
This would reduce its length from Aktash to about 56 milcs. 

Our nest day's march (6th from TBshkurghln) mas to Darlz Diwan, a dishncc of 15 
miles; the road soon shuck the main valley and continucd along its northcrn side over a 
constant succession of ascents and descents, passing occasionally through snow in dccp patchcs. 
W e  saw on the hill side a large number of juniper trees, and in some of the side ravines +ere 
birch trees and wild roses. I n  fact, wherever water trickled down there were signs of vegetation, 
but evclywhcre else the hills were bare. I n  one or two places the road descendcd to the river 
bank; in places the stream was entircly frozen over, the water flowing underneath, elscmherc i t  
mas altogether clear of ice. A t  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'. Bcfore 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 rivcr is here called by various names, K a ~ s d ,  Sarhadd, 
PanjLh, and Hamun. Thc last name I have heard morc thau once, and it is of course thc same 
as "Amti." Wakhdn seems to bc but little better off than Turkestan in the numerous names 
borne by the samc strcam. Our seventh day's march (8th April) was a t  first, as hitherto, on 
the right bank of the stream, the road crossing high spurs by vcry stecp ascents and descents 
(which lead me to supposc that this mas the road follomcd by Rlarco Polo). There are three roads 
uscd a t  different times of the year, onc (in midwinter) on the surface of the frozcnstrcam, a second 
which we followed, occasionally along the strcam, but which generally passed ovcr spurs, and a 
third, much higher up, and avoiding the stream altogether. JVc passcd scveral small tributary 
streams and betmecn the fifth and seventh miles we had to cross the main strcam many times 
whcre i t  passed through vcry stcep hills. We crossed generally ovcr ice and snow bridges. A t  
last we emerged into a largc open gravc l l~  plain matercd by scveral strcams and so011 arrived a t  
the village of Sarhadd (head of the boundary), thc highest inhabited village of the Wakhsin 
valley, and situated about 11,000 feet abovc the sea. The march mas only 11 miles, but 
difficult. Wc mere hcre met by Ali Rlurdan Shah, the eldest son of the Mir of Wakhdn, 
who had marchcd out from Yanjnh to meet us. On thc 8th day (from Tishkurghdn) we 
took a vcry short march of only four milcs to the large village of Patuch or Patur. From 
this day forward, in order to avoid all causc of suspicion, I took no observations on the road, but 
accompanied the rcst of the party on the march. We mere now a large detachment, as we mcrc 
always escorted by tho Mir Bachcha and his somewhat ragged following. This march was, 
whilc i t  lasted, the moat trying I havc ever cspericnccd, owing to thc intcnse bittcrncss of the 
cold mind and drifting snow which blcm in our faccs the whole may. 

From Patuch to Kiln Panjah, the residence of the Chief of Wakhln, there is not much of 
geographical interest to notice. A t  Yur, 15 miles west of Patuch, a very difficult pathway crosses 
the mountains to Ctlitral, and a t  Vost, about seven miles short of the junction of the two Pjmir  
streams, there is a, small fort mhich covers the entrance of a valley up mhich another footpath 
leads to Chitral. Thc road from Patuch to Paujah, about fifty miles in length, lay along the valley 
of the Sarhadd stream, sometimes on onc side of it, somctimcs on the other. The vallcy was 
bounded on both sidcs by lofty and generally precipitous mountains, of whosc height i t  was impos- 
sible to form any idea, as their tops and the greater part of their sidcs were always wrapped in 
clouds and mists. It mas perhaps fortunate for me that I mas unable to use my instruments, as 
I know nothing morc disheartening to a survcyor thau proceeding for days down a vallcy under 
such circumstances. Villages were scattcred all along the road on both sides of the strcam. I n  
thc whole distancc from Sarhadd to Panjah thcrc are probably about 400 houses, and their 
corner turrets, like those in the Sarik61 vallcy, arc cvidcncc that the inhabitants have not fallen 
upon much easicr times than their ncighbours of Sarik61. The houscs are not so good as those 
of Turkcstan, and arc apparently especially designed to keep out the wind, mhich seems always 
to be blowing violcntl~ either up or down the valley, generally speaking from west in the 

- 

* The road by the great Pamir is then adopted. 
L 



morning, and from east in the afternoon. On entering a house one generally passes through the 
stables, containing two or three horscs or cows, after mhich one traverses a long winding narrow 
passage, mhich leads to the centre of the house which is generally very small and dirty. I n  the 
centre is a fire-place, a kir~d of globe-shaped stove, about 24 feet in diameter, made of mud, 1 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, bupported on cross-beams resting on timber uprights 
which surround the central firc-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 femalcs, 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; pubJoe8 or boots of the same kind as are worn by  thc Ladilthis; 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. Thg women, who are not over good-looking, but are 
pleasant and matron-like, dress veiy much like the men, and hnve long plaits of hair falling 
down thc side of their heads. There is no artificial modesty or attempt to conceal tthir faces. I n  a 
cottage where we took refuge the fcmalcs remained prcsent the whole time wc were there, and 
made some most excellent barley brcad for us, kneadingthe flour into a enlie which they plastered 
into the inner ~vall  of the oven; after frequent turning a capital result was secured. Their , physiognomies are very divcrgcnt, most of them have Jewish noses, but one boy I saw with n, 
most perfect Greek-profile. They all age very early, and attribute 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 arc 
all poor; money and ornaments seem almost unknown, and hardly anything is seen in their 
houses that is not the produce of thc country. 

A t  Sarhadd the temperature of the water was 32'. A t  Ylir I found i t  to be 4$0° 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 Y6r wc passed a large stream on the right, and another on the 
left bank. Throughout the vallcy thcre 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 otherwise bad. I n  many places the 
tributary streams have brought down immense quantities of stones and cle'l~.is, which threaten 
to block up the main stream. This de'6ris generally spreads in a fan-like shape, from mherc 
the tributary stream opens into the main valley, aud causes the rivcr to flow round the base 
of the fan. A t  BAbQtangi, the valley, mhich from Sarhadd had varied from tlirec miles to one 
mile in widtb, 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 1 3  miles above 
Panjah) i t  enlarges considerably, and gradually opens into a considerable plain, bcing 
joined a £ow miles above Panjah by the vallcy containing the stream from Upper PPmir. 
Before the junction the Sarhadd stream passes for screral miles through rather dense jungle 
composed of red and white willows. 

On our march into Zang (near tho junction of the streams) me crossed the river 
of the Great PPQmir here about 30 feet wide, one foot deep, with a velocity of about 
three milcs per hour. It mas very considerably smallcr 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 gmdually towards Panjnh, where i t  has a 
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 mas very backward, much thrown back doubtless by 
the violent winds mhich tear up and down with a bitterness difficult to imagine unless i t  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 prcparatory to sowing. The Oxus 
River flows on the north side of. the vallcy, and on its left bank is Panjah, between which and 
the mount,ain 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 i t  is situated, 



and whose foot merging into a snow bed, is not more than 1,000 feet higher than the Oxus 
valley. 

A t  the head of the ravine containing this glacier are some snowy peaks, about six miles 
to the south,* which I estimated t o  bc betwecn 17,000 and 18,000 fect in height; they appeared 
to bc on spurs of the Hindoo Koosh Range. It was most annoying being shut up a t  
the bottom of a dcep 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 wcre generally inacces- 
sible, the one on the south being, as I before mentioned, blocked up by an enormous glacier, 
which was quite impassablc, while those on the north arc almost vcrtical chasms which looked 
as if the mountain had been split up by an earthquake. During our stay a t  Punjah, T . 
ascended the mountains to the north to a height of about 3,000 feet above the vallcy only to find " 
that I was on the lower portion of a much higher rangc behind, which obscured all view further 
north, while the hills to the south of the Oxus mere so high that they intercepted thc view 
of any peaks on the main range of the Hindoo Koosh that might otherwise have been seen 

I 
beyond; in fact I could see very little morc than from the ground bclom. On the only other 
fine day that we had during our stay a t  Panjah I went down the valley for about 12 miles, 
but saw little morc 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,+ and 
I have no doubt in my own mind that the river #takes its name .from the place, and not the 
place from thc river. These five hillocks are situated near each other on the lcft bank of 
the stream, thc largcst is covered by a fort, the residence of the Rlir Fateh Ali Shih, and most 
of his follomers, the other is of nearly equal size, covercd 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 gmvcs. These fortified buildings (in one of which resides Alif Beg, ex-rulcr of Sarikbl) 
from their near proriniity to each other, and commanding situation, form a position of con- 
siderable strength, and might hold out against an attacking force for some time if artillery 
were not brought against them. Thc Alirs of Wakhin havc more than oncc held out in this 
stronghold against the forces of the Rulcr of B&ddkhshin to which country they are subject. 
The whole population of Panjah perhaps does not cxceed 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 a t  Zung down to Ishkashirn. The northern branch of the 
Paujah has its principal sourcc in the Lakc Victoria in thc Great Pamir, which, as well as 
the Little PBmir belongs to Tfrakh%n, the Ak-tash River forming the mell recognized boundary 
between Kashgharia and Tlrakhbn. Both of the Pdrnirs mere thickly inhabited by Kirghiz 
in former years, subject to TVdkhan, 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 beiig measured across i t  of sufficient length to enable an accurate estimate to be made 
of the distance of the peaks. 

t " 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 ICila Panjah stands. There are two objections to this theory :- 

1st.- I t  is contrary to the custom of Tnrlrestan to name la place after a river, and to a hundred cases that 
I know of where the converse holds good, i.e., a river is named after a place on its banks, I 40 not know a single 
instance of a place being named after a river. 

2nd.-The word is usually ronounccd Panjah, which is nearer in sound to the Persian word " Pinjah" or fifty. 
The true origin of the word 1 %elierc to be from the Panjah or palm (of the hand) of Hazrat Ali (the son- 
in-law of hluhammad). I n  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  tone as thus described, which is an object of religious 
veneration in the neighbourhood. At Bar Panjah in Shighnan is a similar mark over whioh the Fort "Bar 
Panjah," "over the l'anjah," has been built. Possibly this tradition has something in conlmon with that which 
attributes the derivation of the word l'irnir to "Pa-e-Mir," i.e., the foot of the Bfir Hazrat Ali. 1 would 
myself be inclined to derive the word from "Pam," the Kigh iz  word for roof, and " ~ e r , "  which is both Turki 
and Kirghiz, for "earth" corresponding to the Persian word "Zamin." Bam-i-dunya or "roof of the world" 
is a namo by which the Pamir is mell known. 



between the Shighnis, the Wakhis, thc Kirghiz of the Alai, and the Kanjudis, having rendered 
the country quite unsafe. The highest inhabited village in the northcrn 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 Sarhadd downwards, and there are villages scattered 
along b:_th-banks of the Panjah river down to Ishkashim. WiikhAn formcrly containcd three 
"sadsJJ or hundreds, i.e., districts, containing 100 houses each- 

1st.-Sad-i-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 receutly been added that of Sad Ishtragh, which 1. believe only 

became a portion of Wakhan in recent times. It lies between Khandut and the State of 
1shkashirn.t Abdlil Subhin estimates the number of houses in Sad Ishtragh a t  250, 
and allowing 100 for each of the other districts this gives a total of 550 houses, with a popula- 
tion of about 3,000 souls. 

The Oxus below Vakhdn.  
I have now to deal .with one of the most interesting geographical problems of the day, viz., 

the probable course of the Oxus or Panjah from the point where i t  leaves Wakhin to where i t  
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, Abdlil Subhdn, left us a t  Kila 
Panjah (the most westerly point reached by the Europcan members of the RIission), and 
followed the course of the Oxus through Wakhiin for 63 miles to Ishkashini, thence turning 
northwards he followed the same river for nearly a hundred miles, passing successively through 
the districts of Ghdran, ShighnSn, and RoshSn, countries which have hitherto becn known to 
us m v c n  by name. Prom his report I have obtained the information following. 

The s & l  State of Ishkashim forms, together with Zebik, one of the numerous petty 
feudal States tributary to Badakhshh. The present ruler of both these small districts 
is  Shsh Abdul Rahim, a Syud of Khorassan, who mas placed in power by Muhammad Alum 
Khan, the present Governor of Balkh. It is said that the hereditary Chief of the country, 
3fir  Hak Nazar, was ejected in order to make room for Abdul Rahim. The prescnt territory 
of Ishkashim extends for about 16 miles to the north of thc village of the same name, which 
now contains about forty houses, and consists, as is generally the case in those parts, of numerous 
scattered farm houses. There are small villagcs throughout this district on both banks of the 
Oxus; Sumchhn and two others oq the right bank, and Yiikh-duru and Sar-i-Shakh on the 
left. These belonged to Sad Ishtragh, which mas once 'a separate principality, but is now a 
district of Wak'hin: 

The road from Ishkashim runs along the left bank of the river up to six miles beyond 
Sar-i-Shalch, wherc thc river is crossed by au easy ford. I n  the month of May the water 
flowed iu a single stream, which was 34 feet deep and about 200 yards in width. I n  summer i t  
is impossible to cross the river a t  this point, and a very difficult path leading along thc 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 betwcen Ishkashim and the district of KaJe i i  
Giiaran or "narrow cavcs," which has been for centuries famous for its ruby mincs. 

The GhPran couutry extcnds along both banks of the Oxus for about twenty- 
four miles, and was once upon a time rich, flourishing, and populous. Rcmains 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 culti- 
vated by the inhabitants of the neighbouring districts of RBgh (the chief town of which is 
Kila Rlasn6j) and Sar Gholdmf which are a t  a distance of a long day's journey on the further 
side of a range of hills, running parallel to and on the left bauk of thc river. BarsRbr 

* Sad-i-Panjah. 
t Written in the vernacular Shikashem. 
$ Subordinate to Badakhshln. 



or '<above the liver," situated four miles below the ford, is the first of these large dcsertcd 
villages. A little beyond i t  a large stream enters the Oxus from the cast deriving its name, thc 
Boguz, from a village of some 30 houses situate ten miles up the strmm. From this 
village a r o d  goes to the Shfikhdarah district of Shighnan. Ncar the junction of thc B o p z  
with the Panjah the road crosses to the left bank of the river. Nearly opposite to Barshgr 1s a , 
ravine by which a r o d  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, Shckh Beg, on 
the right bank, must formerly have contained about 200 houscs. On the same side of the 
river some sixteen miles below Barshar are the celebrated ruby mines, once the source of 
considerable wealth to the Rulers of Badakhshbn, but now apparently ncarly exhausted. 
These mines have until lately always been worked for the immediate benefit of the 
Governors of BadakhshBn. A t  the present time some 30 men arc cmploycd there under the 
orders of a few sepoys belonging to hiuhammad 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 thc size of a pigeon's egg was found and sundry smaller ones, the whole of 
which werc sent to the Amir. 

Thc rubies are found in one very large cavern to which there are 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. Thcre is a pecnliar kind of soft whitc 
stone which is found imbedded in the hardcr rock and in this the rubies are found. I n  
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 a t  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 dcscrtcd villages prove thc possession of the mincs to have been a 
curse rather than a blessing to the inhabitants of the vallcy, who have from time immemorial 
been under the direct rule of the Chief of Badakhshdn. 

Above the mincs is a small village called Koh-i-La1 or cc Ruby Mountain," and about 
one mile below thcm on the opposite bank of the river is the largc dcserted village 
of Shckhbeg whose ruincd houscs are built with stone and limo.* A small river 
enters a t  Shekhbeg on the left bank, and four milcs up it lies thc village of Ghdran 
Bi lk  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) whcrc 
a large stream of warm water joins the main river. On the banks of this stream the hlunshi 
saw 20 or 30 men employed in washing the sand for gold. They werc Badalihshis, and farmed 
the washings of thc Ghiran district for Rupees 2OOt per annum paid to the Ruler of Badakh- 
shin. I t  is only within the last two years that gold has been found in this district. 

Three miles beyond this is the Kuguz Parin,% the boundary between GhAran and ShighnBn. 
The road throughout the Ghdran district lies along the banks of the Panjah, and is in places 
very diflicult to traverse. The valley near Barshar contracts to  about onc mile in width, 
and the road runs ovcr large boulders alougside the rivcr, which flows between nearly perpendi- 
cular banks; the stream is narrow and swift being not more than 200 feet across, and is 
almost a continuous succession of rapids. Throughout the district the Panjah valley is nowhere 
much morc than a mile in width, and is confined by very precipitous mountains; the river 
is everywhere deep. I n  Ghjran apricots of very largc size and fine flavour are produced; these 
are hcld in great repute in BadakhshBn. Apples and pears are met with in abundance ; and 
but little grain is grown. Thcre is abundance of grass and fuel to be found a t  the various 
camping grounds throughout the vallcy. The water of the Panjah is rarely or never used for 

* The villages in these countries are usually built of stone and mud. 
f- About twenty pounds sterling. 

' 

$ Kuguz Parin in Shighai dialect means "holes in the rock." The Persian equivalent is "Fbfak-i- 
Somakh." 
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irrigation or for water mills. I n  the hot weather, oxen, horses, and sheep (for which thc 
couutry is famous) are driven up sidc valleys to  the tops of the mountains for grazing, 
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 thc 
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 
coustrncted 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 tnunel.* The Shighnis boast of this place as the natural safeguard of their 
country, and call i t  their " father." 

From Kuguz Parin the Oxus f l o ~ s  through the country of ShighnBn, which extends 
for a distance of sixty miles down to the Darband Tower on the frontier of RoshBn. This 
tower is situat,ed on a high rock standing over the river, towards which i t  presents a perpendi- 
cular scarp of about 150 feet. The water beneath is very deep. The roadway winds round 
the tower,? and the ascent on both sides is very stecp and difficult. The Shighnis call this 
place their " mother." It is a common saying in the country that if ever there should be a 
qnarrel Letwecn Shighnan and Roshdn, whichever State first seizes this tower will keep posses-, 
sion of both countries. The river is hcre barely a gunshot across, and there is no path whatever 
on the other sidc. 

This country of Shighnan would appear to bc richer and of much more importance 
than Wakhan and other dist,ricts of Badakhshdn with which we are acquainted. Prom Kuguz 
Yarin to Darbaud Tower there are numerous villages scattcred along both banks of thc river.$ 
These arc surrouuded 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 itsclf is square, each side being about 500 paces in length. The 
walls are very strong, and about 4!0 fect high, built of clay, stone, and wood. There are five 
loopholed towers, but these contain no big guns. There is 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 
aiz., heavy rifled weapons which are fired resting on the grouud, the muzzle being supported 
on a prong attached to the barrel of the rifle. Lead and all the materials employed iu  
the mauufacturc of gunpowder arc found in the country. The valley a t  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 a t  the ferry. I n  July and August, when there is much water in 
the river, all travellers have to cross a t  Bar Panjah, to the other bauk, the road on the left 
bauk being then impracticable. 

I n  its passage through Phigndn the Osus rcceives two considerable afflucnts on the 
left bank, the Shcwa and Vacherv River. The former is crossed by a good bridge, and 
was about 25 yards in width, and unfordable, when the Mlinshi passed in May. It flows 
from a lake in the Shews Pamil; a favored pasture ground much frequented by herds of horses, 
sheep, and cattle from 13adakhshbn. The owuers of these flocks are said to make payments 
to the King of Shighudu for the right of graziug there. The Vachcrv Rivcr is about the 
same size as the Shewa stream, and joins the Panjah to the south of Bar Panjah. Along i t  lies 
a much frequented road from Shighnan, over thc Shewa Pbmir, to Faizabad. 

* This portion of thc route is not improbably the Tangi Badascani of Benedict Goez. 
1. At the tower was a guard of soldiers from Wamur, who examines thc passports of all travellers. 
$ The names of these villages and the distances apart mill be found in the Appendix. 
$ Or "above Panjah "so named from having been built originally over a stone similar to the one at  Rile 

Panjah, which mas suyposcd to bear the impress of the PanjaA or palm of Hazrat Ali. 



On its right bank the Oxus receives one very large river, the Sucha'n, formed by two large 
streams, the Shdkhdara and the Ghund, which unite abont 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 SuchBn stream 
enters a fern miles south of Bar Panjah. Thc valley opens opposite the junction to a width of 
about four milcs,forming a beautiful nrcll cultivated plain, with a good dcal of pasture land, 
gcncrally covered with horses and cattle from Bar Panjnh, which place forms amost picturesque 
addition to the landscape, situated as it is on a white rock s~irroundcd by trees and gardens, 
which extend uninterruptedly a distance of about two miles north of the fort. 

Both the ShRkhdara and the Ghund Rivers have numerous villages on their banks. On thc 
former a t  two daysJ march from Bar Panjah is the large fort of $& thc residence of 
the Governor (Hgkim) of the Shakhdara district, which is said to contain about 500 
houses. The Ghund vallcy, thc chief place on which is Chirsim, is said to contain about 
700 houses. Rsdd&_up_both these -valleys to the Ptimir steppes. The Pamir a t  the head 
of the Ghund valley goes by the name of Bugrlimlil, and is possibly a continuation of, if 
not identical with, the Alich6r Pa'mir. The direct road to Kashghar up this vallcy is said 1 '  
to be a much easier road than that by Tashku'rghba. I 

A t  SAcharv, nine miles north of Bar Panjah, in the Shighnan valley, the river narrows 
and bccomcs turbulent and the road is very bad. Sixteen miles further on is the Darband 
Tower before described. Beyond it lics the territory of RoshBn, 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 DfurghhSb River with the 
Panjah. This is the river I have already traced from its source in the Lalie of Little Pamir 
under the name of Ak-su. It is also said to carry away water from Lakes Karakul* 
and Rang-kul. The Panjah valley, which a t  Darbaud is vcry narrow, rapidly widens to five 
miles, and would be fit for cultivation, but that the ground is frequently flooded by thc 
MurghBb Rivcr. The RZunshi crossed the river about two hundred paces above its junction 
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 MurghLb was 
red, thick, and muddy. The volume of the latter mas considcrably larger and its velocity 
greater than that of the Panjah.? From bank to hank the width of the river bed is about 
one and a half miles, and of this a t  least one mile was covered with water. The passage mas 
effected with great difficulty. I n  the summer floode the water is said to extend from 
mountain to mountain, a distance of not less than five miles; i t  can then only be crosscd 
by boats. 

This river is generally called the DlurghPb, but i t  is also known by the name of thc 
Darya-i-Uartang, so called from the district of that naine through which i t  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 Itoshiin. 

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

The Mtinshi remained several days a t  Kila IVAmur, where the King of ShighnBn mas 
residing.$ He  was enabled to visit thence the Falila Sang,ll which together with the 
ruby mines are described in thc Sir7 as the two sights of BadakhshBn. It is situated 
about three and a half miles down the river, underlying the mountains. He  extracted 

* I am myself by no means sure as to whether this river does really receive any water from Lake Karakul. 
t This statement of the &Ifinshi is con6rmed by other sources of information which I possess. 
$ With a garrison of about 200 men. 
§ The King generally spende the winter months at Kila Wamur returning for the summer to Bar Panjah. 
11 " The wick stone," probably mbestos. 

The "Sir" is a book written by Moul~i  Im4m a i l ,  Khorassani. 



some flrgments from thc rock is situ and brought them away. Thcy consisted of a 
sort of soft fibrous stone mhich can bc twisted into thc shape of a wick, and whcn satur- 
ated with oil will burn almost for ever.* From the Fatila stone he went two miles further 
down the river to thc village of Pigish, the furthest point rcached by him. At this point 
the  Oxus, mhich from Ishkashim, a distance of about 100 milcs, had been flowing due north, 
takes a sudden bend to the west, and going in that direction for a few miles turns apparcntly 
to the north. 

The Roshln territory is divided into three districts-the TVa'mur on the right bank 
embracing the upper portion of the Oxus ;.alley, and containing about 800 houses. 
The district of Pa-e-Khoja lies on the left bank of the Oxus, belom the turn to the wcst 
before alluded to, and is said to contain about 1,000 houses. It is a t  a long day's journey 
belom W&mur. This district i s  inhabited by KhojaAs-t who pay no tribute, but give their 
services as soldiers in time of mar. The third district is that of Bartang,$ which lies up the 
river of that namc, and is said to contain about 500 houses. The direct approach to  this 
district from the Panjah valley is very difficult, owing to  theprccipitous defilcs through 
which the liver passes; so that the most frequented road between Wamur and Sirich Fort, thc 
chief place of the Bartang district, lics by the somewhat roundabout may of the Ghund 
valley. 

The Miinshi gives the follbwing particulars about Shighnin :- 

"The country of Shighna'n and Roshln is sometimes called Zuja'n (or two-livd) ; its 
climate and water being so good that a man on entering thc district is said to have come into 
possession of two lives. The inhabitants statc that their country is called LubnAn in the 
Gzclistan of Sheikh SQdi of Shiraz, and that i t  is by this namc that their country is known 
i n  Persia. Sheikh SBdi writes that 'there is onc good Mussulman in Lubnin '  (Ek-i- 
az-Sulhai Lubnin) ." 

" I n  time of war, the two countries combined can produce 7,000 armed men, which 
allowing three men from each two houscs would give a prescnt total of about 4,500 for the 
number of houses in Shighnan and ltoshin together.'' 

"The family of the Shah-i-Shighnin originally came from Pcrsia. The first arrival from 
that country (said to have takcn placeabout from 500 to 700 years ago) mas thc ' Shah-i-K/LanzoJ,' 
who mas a Syud and afalcir. The country mas a t  that time in the hands of the Zcrdushtis, a very 

and learned racc. The Shah commenced to teach these people the Korin. There were 
already a t  this time Mussulmen in the neighbouring country of Darwa'z, A.H. 665, and on the 
arrival of thc Shah-i-Khamosh many people flocked thence into Shighnrin. I n  about teu years' 
time he had convertcd large numbers of the pcoplc, and a civil war commexlced mhich ended in 
the Shah-i-Khamosh mrcsting the k i n g d ~ m  from Kahakah, the thcn Governor of Shi,ohndn 
and Rosha'n, under the Zcrdushtis, the scat of whosc 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 a t  Bar Panjah. Every Thursday ycoplc mcct 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 Statcs to whom thc payments mere madc 
uscd to guarantee to kcep the roads open, and safe for merchants. For this service the 
Shah-i-Shighnin used to rcceive an annual payment of ten Yamboos;Q the ruler of Sarikol 
used to reccive six; the Kanjudis four; and the ruler of WakhBn thrce." 

" A t  one period i t  is said that Wakhln and Darwaz and all the surrounding States were 
under the rule of the King of Shighnin." 

The Mdnshi did not succced in bringing back much information about the course of the 
Oxus belom Wimnr. The furthest point down the liver reached by him was Pigish, a village 

* Probably asbestos. 
t i.e., whose ancestors are S p d s  on one side only. 
$ Or "Above the Narrows." 
§ A yamboo is n large piece of silver valued about Rupees 170 or seventeen pounds sterling. 



four or five miles below Wdmur. About five miles beyond Pigish on the right bank, is the 
village of Bar Roshln, on the frontier of RoshSn. A t  one day's march beyond this, also on 
the right bank, is IVaznud, the frontier village of Darwsiz. Between Waznud and Bar 
Rosha'n the Pa-e-Khoja valley before alluded to enters the Panjah valley on the south. Five 
marches along the Panjah beyond Wazniid is Kila K h ~ m b ,  the chief town of the couiltry 
of Darmiz. The road to i t  along the river is very difEcult, and impassable for laden horses, 
the valley being veiy narrow, and the banks of the river very precipitous. Kila hhiimb is 
said to lie in a northerly direction from Wlmur  and can be reached in three days by a short 
summer road, which lies up the small stream which enters the Panjah (right bank) a t  
WAmur. The boundary between Darwaz and Shighnln is the water-shed a t  the head of the 
TITBmur ravine. * 

The country of DarmSz possesses villages on both banks of the river Panjah. A t  Kh6mb 
itself the fort is on the right bank, but some houses are on the left bank of the river. Below 
Darmiz is said to be the country of Khatldn, the chief town of which is Koldb. 

Part  of this information: mhich was supplied by the M6nshi as the result of enquiries 
made by him, is directly contradictory to the existing ideas of the geography of these regions, 
and I was a t  one time disinclined to place much reliance on it. I n  plotting on paper the 
M6nshi's route survey, i t  was found that the course of the Panjah river lies much to the north 
of the position assigned to i t  in existing maps. I was a t  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 mas examining some old documents in the 
Quarter Master General's Office, and lighted on a paper of considerable importance. It was 
a copy of a document well known to  students of Central Asian Geography, viz., the route 
from Khokaild to  Peshawur, by the Shahzada Sultan Mahomed, an Envoy who came from 
Bhokand to India in 1854. The pec~iliarity 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, mhich is called 
Panj  by the natives." I n  the margin was a note, bearing the iuitials 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 mas then Chief 
Commissioner for the Punjab) was the person who originally took down the statements of the 
Khokandian Ambassador, who, during his stay a t  Rlurree, "lived for some weeks within a few 
yards of the Chief Commissionefls 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 Surlrhlb 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 i t  is now unnecessary to enter 
upon, as one of the Trans Frontier explorers, " the Havildar," has just returned from a visit 
to Kolib and Darwlz, and although there has not yet been time to plot the details of his 
work, sufficient is known to prove that the mote to which I have alluded must be erroneous, 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 
thosc shown on my map and on all preceding oues. 

Return to Yarkdnd vi$ the Great Pdnzir. 
Our return route to YBrkand lay up the north branch of the Panjah River, which flows 

westwards from Wood's (Victoria) Lake through a portion of the Great Psimir. Leaving 

* Pour miles above Wbmur on this stream is a mine from mhich .a rich iron ore (kurch) is obtained. At 
Bar Roshbn also iron is found in large quantities. 
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Panjah on the 26th of April (the day previous to which mas the first warm day me had 
since leaving Yangi-Hissar, the thermometer in the shade going up to 74' and in the sun to  
99') me made a short march of only six miles to Langarliish (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* (tcmperature 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 have a temperature of about 160'. These spr inp  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 T'Vood) that the relative elevation of the sources of the 
two branches of the Oxus, may be estimated from the temperature of the streams a t  their 
junction. 

Where the two PBmir 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 a t  11 A. ar. at which period of the d a r t h e  river had not attained its 
full size and velocity. I n  the hot weather a t  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 Znnguebar, which I examined in hopes of finding some relic of 
Zoroastrian worship. The ruined malls 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 village we had to take all our 
supplies for the return journey to Sarikbl, and as collecting sufficient even for a rapid journey 
mas found to be a matter of considerable difficulty, me had here reluctantly to give up all 
idea of halting on the road or making any dctour for exploration. 

Our first march from Langar Kish was about 1s miles to Yumklrana (also called 
Jangalik). The road follows the right bank of the river rising above i t  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. n T e  passed on our right several ruined huts formerly occupied by 
Kirghiz, who many pears 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, undcr the rule of the Amir of Kashghar. Not a single Kirghiz, 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-i-Zamin, a stream flowing from the north-west 
through banks 1,000 feet in height. W e  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 a t  the foot 
of the range on our left, and situate about 1,000 feet above the bed of the Oxus. Four 
miles after passing the Zer-i-Zamin River me reached our camp, where some spriilgs 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 snonry peak, probably 
20,000 feet in height, situated near the head of the glacier opposite Panjah. Xeut day we 
continued along the right bank of the river, passing, after five miles, the Ab-i-biatz, 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. 



is the summer road to Shighnan * from the head of the Wakhan valley. This road crosses the 
Joshlugaz, 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 HBkim of I the Shakh Darah District cf Shighnan. From Rich a road continues down the stream to , 
Bar Panjah. 

On our own road, two miles beyond Ah-i-Matz, is Boharak, au occasional halting place 
of caravans, stated by our guide to be the commencement of the Great PBmir. Here, the 
vallcy, 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 magnificeut Pamir sheep (Ovis Yoli). 
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 
Boharal; was our camp a t  Yo1 Mazlr (road-side templej, 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 
opcn 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. A t  our camp, which was a t  an 
elevation of about 12,000 feet above the sea, there was plcnty of fire-wood and grass, this 
mas the highest point in the valley a t  which good fire-wood was found, although further 
up and throughout this PBmir there mas abundance of " boortseeJJ and grass. Two inches of 
snow fell a t  night, but the morning, though cold, mas fine. 

We were now fairly in the Great PQmir; 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 Aplil we continued our march along the PLmir to Bilaor 
Bas. The road was excellent throughout, as in  fact i t  mas the whole way, from Panjah to 
Ak-tlsh, although a t  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 r o d  evcrywhere 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, a t  a day's journey from camp, is the Alichur 
Pbmir, which nominally belongs to WakhSn, but  practically to Shighnin.t I n  i t  lie? a 
small salt lake "Tuz-kulJJ from which no water flows, and beyond which the drainage goes to 
ShighnBn. Two daysJ march from this lake, i.e., three dnys from our camp, the Alichur stream 
is sald to fall into the Murghibi. The Alichur Plmir is reported to be higher but smaller 
than the Great PBmir, and to possess roads going in every direction. 

On the 30th me continued along the Grcat PBmir for 20 miles to MBzar Tupa, the plain 
getting gradually wider and wider as me advanced, until a breadth of six miles is attained. 
The valley is not so well defined, as that of the Little PBmir, 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 higher than those on the north, the former rise to about 5,000 feetf 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 milcs of very gentle ascent brought us to  the west end of Wood's Victoria 
Lake, which, like its sister in the Littlc Pimir, was supposed t o  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 24 miles an hour, emerged from under the icc with which the 
lake mas covered, and flowed steadily westward. The temperature of the water was 38') and 

* Vide Appendix. Section Routes. 
t i.e., according to the statement of the Wakhi who accompanied us. 
$ Elevations of hills were measured with an "Abncy'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 hypsometnmlly. 



i t  was thus evident that thc 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 thcnl t,o proceed with their parental duties. 

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

The vallej in which i t  lies is, opposite the lake, about four miles broad. Thc height of 
the hills to thc north I estimated a t  3,000 feet above the level of the lakc, while those on the 
south were a t  least 2000 feet higher. 

The only name by which the lake is well known to natives is " Kul-i-Pimir Kalan," i.e., lake 
of thc Great PQmir. I have once or twice heard it called " Aidn Kul," or buttermilk lake. 
To avoid confusion, and to  make as little possible change in existing nomenclature, I purpose 
calling i t  "Kul-i-Fmir Kal-an," or "Victoria Lake," the last name being the one originally 
bestowed by itFd~scovercr, Lieutenant Wood. Our camp, which mas about two miles east of 
its head was called by thc "Wa'khis ;' Sar-i-kul (head of the lakc), a camp in a corresponding 
position a t  the lower end being callcd (' Bun-i-kul " (foot of the lake). This may account 
for the other name erroneously given to i t  by Lieutenant Wood (Sir-i-k61). 

After reaching camp, a distance of 161 miles, I went to the head of the lake to investigate 
its drainage and determine its limits (for from a little distance off i t  was impossible to 
discriminate between the ice and snow on thc lake, and the snow on shore). I was soon 
convinced that all the water from the hills a t  the east end drained into 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 lattcr east. To the East of the lake the valley opens out, 
and forms n large basin which extends ten or twelve miles from West to East, and six miles 
from North to South. A t  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. A t  the time of our visit this marsh was covered 
n t h  snow and ice; but later on in the season, when the snow is melting on the surrounding 
hills, there is much matcr, 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 mholc ' of which 
mas deep in  snow, and mas so level that I experienced considerablc difficulty in determining 
the correct position of the water-shed, which was crossed a t  a distance of twelve miles from the 
east end of the lake and a t  a height of 14,320 feet. A frozen stream here comes domn 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 PAmir valley contracts. W e  followed domn a 
rivulet which, shortly before passing the camp a t  Shish Tupa, joins a considerable stream coming 
down a broad vallcy from the North. The name of our camp was derived from the Shish 
Tupa" or '(six hills" by whicb i t  is surrounded, and between each pair of which roads issue to 
different parts of the Pimir  steppes. 

Our road from Shish Tljpa lay for ncarly eight miles due north on the right bank of the 
stream, and then continued down i t  for ten miles in a north-east direction t o  the camp " Dahn- 
i-Isligh."t On our left wc 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 

" - 
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* 'Up one of these valleys is a road m Langar in the Great Pamir. One good day's march 
takes the traveller over the Warram Kotal half day to Langar, and another half day to Sarhadd 
(horse marches). This is the road by which a very short time a o Jchandar Shah, the Ex-3lir of Badakhshan, 
when attacked by the Cabd troops, fled, accompanied by severafhundred followers, to Yassin. His shorter rout. 
from Panjah would doubtless have been up the Sarhadd valley, but anticipating that he would be intercepted on 
that line, he mado the long detour above mentioned, passing through uninhabited countrg the wholo may from 
Langar Kish, and striking the Little Pamir a t  a considerable distance above Sarhadd, instead of having to figbt 
his way up to the latter place. 

t " Mouth of the Isligh." 



i t  passed through a plain some six miles long and two broad. A t  Dahn-i-Isligh the river is 
joined by 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 
th'e Great Pimir  terminates, having estended for a distance of some 90 miles from Boharak. 

From Dahn-i-Isligh I took a path mhich follows the Isligh stream, until i t  emerges 
into the  Aksu plain ; this road is somewhat circuitous, and the rest of the party took a shorter 
line, going over n 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 i t  is quite impassable 
on account of floods. When I went down it (in April) the ice was breaking up, and travelling 
mas 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 i t  a good road 
leads to the a k s u  plain, which is crossed diagonally in a S.-E. direction. Prior 'to reaching 
our camp a t  Ak-tbh me had much difficulty in crossing the Aksu River,' which was much 
swollen by mclt,ing 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. 

A t  Ak-Gsh we rejoined the road we had followed on our outward journey, and returned 
by it, to TashkurghLn and Yhrkand making the slight variations in our route, to which I have 
already alluded. 

It appears from the foregoing narrative that although the namc Phmir has been inaccurately ? 
employed as a aeneric term covering the whole of the elevated mass lying between the Hindu 
Klish and the mountains of Khokand, yet i t  is rightly applied to some of the steppes which 
occupy a large portion of this region. These steppes would appear to bc a series of broad 
undulating grassy valleys, formed on the surface of an clevatcd plain, by lofty ridges running 
more or less parallel to the equator. The general slope of the plateau is from east to 
west. I t s  eastern portion is gently undulating, and comparatively flat, while its western 
cdge merges into spurs, which slope down gradually to  the west, and are separated 
by bold and precipitous defiles. On the east the PLmir steppes are bounded by a transverse 
ridge, which has been appropriately termed the P imi r  range by Pundit Manphul. This ridge 
runs in a direction from south-south-west to north-north-east and is the true watershed 
betweeu Eastern and Western Turkesbn ; a t  the Neza Tash Pass where we crossed it, the 
watershed is very clearly defined ; thc ridge was seen trending as far north as latitude 38' 16' ; 
it appeared to sink gradually, and I mas informed by Kirghiz that i t  eventually subsided to the 
level of the Kizil-art plains a little short of the Great Karikul (lake) lu which vicinity a 
difference of level of a few feet may probal~ly 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 PLmir range there is an extensive plateau, which stretches from the 
Muztagh range of the Himalaya mountailis up to the South Khokand mnge-thc Trans-Alai ' 

of Pedchcnko-in the parallel of 394'. Portions of i t  are designated in order from south 
to north as the Taghdumbhsh Phmir, the Sarikol or Tashkurghan valley, the Tagharma, and 
thz 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 Rlanphul's PBmir range. Fedchenko has 
questioned the existence of the Kizil-art range ;n the following words :-" Hayward's 
researches seem to point to a meridional range to the west of Kashgar, but he only saw these 
mou~~tains  in the distance, and covered entirely with minter snow, which is very misleading 
as regards direction. Therefore his statement regardiag a meridional Kizil-art range with 
steep easterly declivities appears to me very untrustworthy. When you have the ends of a 
chain facing you thcy appear, when covered with snow and seen e n  face to form a consecutive 

running 1n a direction perpendicular to the line of sight of the beholder." But all the 
information I have obbincd decidedly corroborates Hayward's views, which are also shared by 
IJr. Sham. I have every reason to believe that the magnificent line of snowy peaks which is 
viewed from Kashghar, constitutes a meridional chain of mountains, instead of being composed 
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of the tail ends of a series of longitudinal chains. It is broken through nearly a t  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 between YArkand and Ka'shghar, 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 Le 
25,350 feet above sea level, while two others are a t  least 22,500 feet high. 

From the Tagharma peak southmards the range diminishes very much in height. On 
our return journey we crossed the C'hichiklik mountains (which may be considered as a continu- 
ation of the same range) a t  the Kok-RSainik Pass a t  an elevation of 15,670 feet; whilst 
further south the same mountains are pierced by the Tashkurghan river at a height of about 
10,000 feet. Little is known of the range further south, but it would seem to  be a 
connecting link with the Himalayan ranges so that the old Chinese geographers, who did 
indeed link together the " Bolor" and 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 PBmir steppes, within the 
limits by which I have defined them, to be a portion of the Thien Shin.  A t  all events they 
present n very similar physical formation, t,he main feature of which is the ,existence of ranges 
situated on a high table-land, and running more or less east and west. TTre have already seen 
that in the only portion of the Thien Shin 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 higlier 
and higher as it advances northwards. It is 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 Turfin, 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 Sb6n as portrayed on the Russian maps. Fed- 
chenko, proceeding apparently solely on the basis of this theory of tbe parallelism of ranges, 
has shown in his last map the country north-east of Kishghar t in much the same way as I 
have myself done, and he would doubtless have been 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 Pdmir and the Alai plateau, which last has 
been visited by M. Fedchenko. The position and extent of the Great and Little Pimirs 
have been accurately laid down, and i t  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 tlze Preliminary nzap 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 Kishghar, 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 resulb of 25,364 feet and 25,328 feet. 

t N. Fedchenko wns never there, and, as far as I an] aware, the Russians possess no survey of the ground to the 
north-east of Kbshghar. 



The final positions in longitude of YBrkand and other important places have been deter- 
mined as follows :- 

... The true longitude of KASHGHAR (Yangi-Shahr) is ... ... 76' 6' 47" 
The dill'erence of longitude between Kashghar and 

Yand-Hissar as determined bv- Pandit Kishen Sing's ." 
pacing, m e c t e d  from latiGde observations, is"-- 
On outward journey ... ... ... + O0 6' 15" mean 6f gf 
On return journey ... ... ... + 0 °  6' 0''I + 6' 8" 

Giving for longitude of Tangi-Hissar ... ... ... ... 7G0 12' 65" 
The ditference of longitude between Yangi-Hissar and 

Yirkand, determined in the same manqer- 
By outward journey is .... ... ... lo 3' 0" 
By return journey ... ... ... lo 4' 25" 
On the outward 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 first 
value is therefore accepted in preference, uiz. ... ... ... lo 3' a' -- 
Giving a final value for YARKAND (Yangi-Shahr) of 77O 16' 55'l 

which is 0' 3' 5" in defect of the astronomically determined value of the same place. I have 
determined to accept the value as deduced from Kashghar in preference to the independent 
results arrived a t  from observations t o  the moon. 6 

... Again, the final longitude of Yangi-IIissar (as above) is 76' 12' 55" 
The difference between Yangi-IIissar and Tashkurghan 

by Pandit's pacing corrected for latitude is .,. 53' 25" 
The difference ascertained chronometrically by Captain mean 53' 54'l 

Trotter is ... 54' 23" 
... Giving a final vaiue for TAS~IKURGHAN of 75' 19' 1" 

which is 4' 5gN in defcct of the value obtained from one night's observations to the moon a t  
thc same place. 

The longitude of Kila Panjah (Wakhan) was determined chronometrically- 
1. On outward journey, from Tashkurghan ... 72' 44' 18" 
2. On return journey, from Ighiz-yar (near to and can- . nectcd nith Yangi-IIissar by a traverse survey).. 72' 46' 40'' 

... Giving a final longitude for KILA PANJAH of 72' 45' 29" 
Whilst the obsemations for absolute longitude at the 

... same place give a result of ... 72' 45' 30° 
and a fourth entirely independent result obtained by 
Captain Trotter's route survey, corrected for latitude is 72O 44' 10'' 

The mean result obtained chronometrically is adopted for the final position. The rnonder- 
fully accordant results a t  Kila Panjah, although highly satisfactory, must perhaps to a certain 
extcnt be regarded as fortuitous, but the admirable rates obtained for the watch employed in 
the chronometric determinations, a silver lever watch by Brock of London specially made for 
explorations, are worth recordiug* and. ought to  give results in the accuracy of which great 
confidence may be placed. 

* Travelling rates obtained by Captain. Trotterfor Brock's lever watch, No.' 1602, during joumty from 
Yangi-Hissar to Xila Panjah, and returnjourney to Yarkand. - 

Snen. 

Yanvi.Hissar to Ak- 
taL. 

Ak-tala to Tashkur- 
ghan. 

No. of days dFte per 
Doten. ;xF Rnu~nns .  

from which 

18th to 22nd March (1) Rate obtained by comparing difference 
obsimed times with difference of longitude as 

from Pandit's pacing, corrected for 

22nd to 31st March Ditto. 



I am much gratified to be ablc 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) 
mas latitude 37' 27' north and longitude* 73' 40' 38") which is practically identical with 
the independent determination of the same point by Lieutenant Wood which is given a t  
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" 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 thc three values gives aposition 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 journey, which differed from each other in the resulting longitude of 
Karghalik by less than a mile. The mean of these two when referred to  the value of Yirkand 
as determined from Kbshghar places Karghalik in longitude 77' 28' 30." A mean between 

Travelling rates obtained by Captain Trotter for Brock's lever watch, gc., 4c.-(Concluded). 

Yangi-Hissar to Wa- 
khan and back to 
Ighiz-yar. 

Kogachak to Ak-tash ... 

Kashghar to Ighiz-yar 

18th Narch to 18th 81 
May. 

DATBB. 

3rd April to 5th Nay 1 32 

I 

No. of days 
from which 

rate was 
determined. 

- pp ~- - -  

It should be noted that my watches and chronometers were always carried in a small box that I had specially 
madc for them, carefully packed in cotton wool, and inserted in the middle of a large leather mule trunk, packed 
with clothes. They wcre thus kept a t  a tolerably uniform klnperature and escaped in great mcasure the jerks and 
shakes thcy would otherwise have been exposed to. Of my pocket chronometers, having a regular chronometric 
escapement, onc by Peter Birchall, London, No. 1096, was well suitcd for astronomical observations, keeping excel- 
lent time when stationary and beating half seconds very audibl . I t  was always used by me in my astronomical 
observations, but it required very careful handling, as a vioLnt jcrk was apt to make i t  gain several seconds 
suddenly. A third watch, a pocket chronornetcr, by Dent, unfortunately got out of order before the Pamir trip, 
but I had found that whilc 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 werc daily carefully compared together, and also 
both before and after observations of stars. An omission to do this on a single occaslon prevented my getting 
a chronometric value for the differences of longitude betmcen Yangi-Rissar and Kashghar. 

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

t True, i.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. I n  my map I have bcen compelled to make allowance for this, and have shifted three miles to the west, 
the who12 of the positions in Northern India taken from the existing maps. 

per 
diem gain- 

ing in aeyz Of 

During these 61 days almost an  entire 
circuit was made. The difference of longitude 
between Yangi Hissar and Ighiz-yar, vL. ,  1' 
14.5,' only, was determined by Pandit's pacing. + 6 .  7 

+ 6 .  5 

During these 31 days a smaller circuit was 
made; the difference of lonotitude between 
Kogachak and Ak-tash is 11,35'! I n  both these 
circuits allowance has been made for the station- 
ar rate (+ 7"8) obtained during our halt in 
d k h a n .  

Rate obtained in same manner as (1) & (2). 



this and the value previously deduced from the south gives 77O 27' ON which has bcen assigned 
as its final position. The smallness of the amount of the adjustment necessary to connect my 
own work, depending on my own astrouomical observations a t  KBshghar, and that depending 
on the Iudian Survey derived from thc 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. 

Thc only position in the Amir of Kashghar's dominions in Eastern Turkestan astronomically 
fixed by the Russians is that of Klshghar. This was done iu 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 (KBshghar) determined by English Mission, 1873- 
Latitude ... . . . 39' 24' 26" North. 
Longitude . . . . . . 76' 6' 47" East of Greenwich. 

Position of Yangi-Shahr (KBshghar) determined by Russiau Rlission, 1872- 
Latitude ... . . 39' 24' 16" North. 
Lougitude . . . . . . 76' 4' 42" East of. Greenwich. 

As the quarters occupied by the British Mission, where the observations were made, lies 
outside and to the eait of the fort, while those occupied by the ltussians were in about the 
same latitude and nearly one mile .to the west of the fort, the difference in longitude is 
reduced to about one mile, our latitudes being practically identical. I would have wished 
to take the mean between the two as thc final position of Kgshghar, 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 KBshghar and Chadyr Kul, the 
only line of survey common both to the ltussians and ourselves, and along which I carried a 
rough traverse survcy i11 which the distances were estimated by the time occupied on the line of 
march. Prior to my departure from India Coloncl Stubendorff, of the Russian War Ofice, 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 a t  the most northerly point on the road reached by us, I 
took a bearing tangential to the east cnd of the lake, which lay nearly due north a t  a distance 
of about thrcc miles from us. On my rcturn to India whcn I plotted in my work from my 
own astronomical position of I<dshghar, I found that by adopting the Russian valuc of the 
east end of the lake, viz., latitude 40' 433' north, our positons in longitude+ of the same point 
exactly coincided. 

I n  determining the position of Khotan I have made use of Pandit Kishen Sing's route 
from Karghdik to Khotan, and thence via" Keria back to Ladakh. As a result of this roll& 
survey our previously acceykd value of thc longitude of IChotan 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 European explorer (Mr. Johnson), but the route sulavey 
executed by this Pandit is so consistent, and the plotted results agree so closely with the 
observed latitudes throughout the whole of his work, that I have no hesitation in accepting 
i t  as corrcct. I may further add that I have been iu communication with Mr. Johnson ou the 
subject, and that he freely admits the possibility of a large error in his longitude of Khotan. 

* Since the, above was written Colonel Walkcr has heard from Colonel Stubendod' tha t - the  Russian 
astronomical observations a t  ICQshghar which were taken by Colonel Scharnhorst mere referred to the most 
northern angle of the Yangi-Shahr, a osition almost identical in latitude with my own, and differing by two-fifths 
of a mile only in longitude. colon3 Stubendorff mentions that  the Russian observations depend on the eclipse 
of the sun on the 6th June  1872, and that  corrections for error in the lunar tables have not bcen applied. This 
last remark applies to my own obscrvations also.-11. T. 

j 75' 24' East of Greenwich. 



He states that in commencing his reconnaissance from the Kuei~ Lucn Mountains (n.hich he carried 
on with the plane-tablconly), one of the three trigonometrically fixed points on which his work was 
based, turned out subseqnently to have been incorrectly projected on his board. This, together 
with the doubt that must always exist whcn rapidly passing through an unknown conntry as to 
the identity of the different peaks visible froin the line of march, is quite sufficient to account for 
the discrepancy. I n  my preliminary map I have assigned to Khotan a longitude of 79' 50' 
instead of 79' 26,' the position i t  has recently occupied on our maps. Abont its latitude there 
can bc no doubt. Mr. Johnson took several observations there with a 14,-inch tl~eodolite and 
obtaiued a mean result of 37' 7' 35", whilst from Kisl~en Sing's observations with a sextnnt 
extending ovcr nearly a month me have a mean result of 37' 7' 36". The points east of 
Khotau, i.e., Keria and the Sorghak gold fields, are dcrivcd from Kishen Sing's route survey, 
combined with his latitude observations. W e  also have fi-om the same source a complete survey 
for the first time of the road via" Polu to Noh, and thence to Lch. 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 4 p  were added to each magnetic bearing 
in order to allow for magnetic variation) startiurn from my own value of Karghalik, the plot 
closed a t  Pal (fixed by the Great ~ r i~onomet r ica l%urve~)  almost absolutely correct in latitude 
and only eight minutes out in longitude, and in no single portion of the wholc route, which 
passes over elevations escecdil~g 17,000 feet in height, did the plotted value differ by as much as 
three miles from his own observed astronomical latitude (vide Appendix Scction A.). Of this discre- 
pancy of eight minutes in longitude i t  is possible that a portion may be due to error of position 
in tlie startiug point (Karghalik), but i t  may be notcd that tlie amount is no more than would 
be accounted for by an error of I f 0  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 mere 
the compensating advantages that he was under no necessity for concealment; he mas 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 KQshghar; the position of 
Maralbashi, on the road to Aksu, mas fixed in latitude by Captain Uiddulph (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 Kdshghar. 

On the road to TJsh Turfan I carr id  on a rough route survey wherever I mcnt, and tool; 
observations for latitudc and obtained chronometric determinations of longitude as far as Ui 
Bulsk, in latitude 40' 26' north and longitude 77' 36' east. Thence by route survcy I got a deter- 
mination of thc position of the Balowti Pass; calculating from this the probable position of Ush 
Turfan I place i t  about three-quarters of a degree to thc east of the position given i t  in the last 
edition of Colonel Walker" Turkestan map. On examining the latcst Russian map (1879) 
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 thcrn in all but thc 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 I b73). The portion of ground to the south 
of Khokand, tisited by Mr. Fed'chenko, 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 betmeen the 
Alai, visited by Rlr. 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 sonrces available* which have 

* Including the route survey carried on by Abdul Subhan from Panjah to Kila Wnmur, the chief tolvn 
of Rosl~in,  and also including a sketch map prepared by Colonel Gordon and Captain Bidd~llpll reprcseuting their 
joint ideas of the geography of the Pamfr. 



been bound together to thc best of my ability. I am by no means yet satisfied wit11 the result, 
atid one of my first labours, when I have finished this report, will be thc  preparation of 
a map on a larger scale of the Pa'mir regions, when I doubt not that  further considerations 
will induce somc changes in  the  map as i t  a t  present, stands. 

Most of the details to the south of the  map, with the exception of those portions north of 
Leh that  have becn traversed by members oE the Mission, liavc been h k e n  from the last edition 
of Coloncl Walker's J fap  of Turlrestan, but  all the positions in the latter havc becn shifted three 
minutes to thc west in longitude in order to allow for the most recently determined valuc of 
the longitude of Madras, ciz., 80' 14' 19.5" East  of Greenwich. 

I n  the portion of country traversed by Jlembcrs aud Attache's of the Rfission use has 
been made of all the matcrial collcctcd by thcm. The maps of Messrs. Sham and Hayward 
have also bccn callel into requisition. 

~ h c  reductions of the astronomical observations, and the computations of heights, have all 
becn made in the Oficc of Colonel Walker, R.E., the  Superintendent of the Great Trigonomctri- 
ca1 Survey, in whose Oflice also, thc  map eompilcd by myself has been drawn and photozin- 
cographcd. A large amount of work has bccn go t  through in  a moderate space of time, and 
I am deeply indcbted to Colonel Walker for the  facilitics he has given, and t o  3Eessrs. Hen- 
nessey, Keclan, and Wood in thc Computing Ofice, and Jicssrs. Atkinson and Sindon in thc 
Dramiug Office for the assistance afforded by them in their scvcral dcpartments. 

JIeteorologiccll Observations. 

TVhilst on thc 'march I always took readings of thermometers, and barometer or boiling 
point thermometer, a t  our camps, and on high passcs, and a t  other placcs of interest. These 
wcrc taken chiefly for the purpose of determining the  height above sea level of the stations 
of observation and mherc used for this object arc shown in  Appendix C. Where they are not 
required for this I have not published thcm, as isolated observations a t  different placcs, taken 
under constantly varying conditions, are not of much use to  the  rnetcorologist. 

While I was a t  Lch Mr. R. B. Shaw, tlie I3ritish Joint  Commissioner, commenced a 
regular meteorological registry, which has since been continued uuder the superintendence 
of Captain Molloy, tlie recorder being the Native Doctor attached to  the dispensary there. A t  
my special request Mr. Shaw kindly tool; extra barometrical observations a t  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 a t  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 Lch got  nlmost simnltaneous rcadings a t  the fixed Observatory 
of Leh, whose height has been accurately dcterrnined by the Great Trigonomctrical Survey. 
This circumstance combind wit11 the use bv mvself of mercurial barometers. enable me to 
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co~npute the height of the various passes and halting-places with an  amount of accuracy 
superior to  anything yet attainable. It is hardly necessary t o  add that  I have made a t  Leh, 
both on the outward and return journeys, numcrous comparisons between my own instruments 
and those in use a t  the Leh Observatory, and that  my own mere previously compared with 
thc standards a t  Dehra D i n  (and some of thcm a t  Kcw). 

Whilc on the march t o  YBrkand I succeeded in taking numerous sets of obscrvations 
with a Hodgkinson's actinometer. I took these a t  the special request of Mr. J. B. N. 
Hennessey of the Great Trigonomctrical Survey, who supplied me with an instrument 
belonging to the Royal Society. They were chicfly taken a t  considerable altitudes, hut  
owing to cloudy weather the Chang L a  (Pass), 17,660 feet above sea level, mas the  only very 
high point a t  which I mas able t o  take sets extending over a period of several hours in the  
middle of the day. Thesc actinomctric obscrvations have been handed over to Mr. Hcnnessey 
(now in England) for reduct,ion, and they ought to  give very interesting rcsults, which will 
probably be communicated to the Royal Society. 



At Leh in Ladhkh advantage mas 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 thc air of Laddkh, and its 
position in the interior of a large continent, combine to  render the determination of the 
dinrnal curve of considerable value." I n  the diagram accompanying the vertical scalc is 
ten timcs that of the natural scale, the exaggeration bcing necessary in order to  show 
clearly the curvc. The actual barometer readingst have been corrected for Index Error, 
and reduced to a temperature of 324 before being projccted on the diagram. 

The curve indicates two maxima, viz., a t  1 A.X. and a t  8 a.nr., and minima a t  between 2 and 
3 a.nr. and between 4 and 5 P. 31., 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  YArkand also, during the winter, sets of continuous hourly observations were 
taken on the 20th, 21st, and 22nd of each month. Several of thcse sets have been reduced to 
3 curve, mhich I have also shown iu the same diagram.t It so happens that on the days that 
mcre selected for hourly observations a t  1-irkand there mas almost always a steady fall in the 
baromctcr, as will be seen by a glance a t  the monthly curves in the other plate. I n  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 dottcd line represents the true diurnal curve. The mean 
of six days' hourly observations, viz., on 20th and 2 l s t  of December, 20th and 21st of January 
and 20th and 2ls t  of Februaly, have been employed in constructing the curve. I t  mill bc 
observed that c t  Ydrkand the nig!!t maxima and minima are much more clearly marked than 
a t  Leh, but that there is much less difference between those of the day and night. The maxima 
occur a t  I 0  A.M. and 11 P.M., the minima a t  4 A.M. and 3 P.M. A t  YBrkand, where the Pandits 
passed the winter, meteorological observations mere commenced on the 19th November and 
continued without a brealr until the 15th March. They consisted of the readings a t  9 A.M., 
noon, 3 P.M., 6 P.M., and 9 P.M., of a mercurial barometer, an aneroid barometer, dry and wet bulb 
thermometers, and direction of the wind (N.B.-There was no rainfall, bnt a little snow fell 
in March) ; also the maximum and minimum temperatures in  the shade during the 24 hours. 

A t  KQshghar observations mere commenced on thc 12th December, but mere not so 
cornplcte or regular as those a t  YQrkand, as I had fewer observers t o  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. Observations were continued up to the 16th March, and generally 
consisted of readings of two aneroid barometers at  the hours of 9 A.M., noon, and 3 ,P.M, and 
occasionally a t  6 P.M. Readings of .thcrmometcr (dry) and direction of wind were taken 
a t  the same hours, besides the maxima and minima during the 24 hours. Readings of 
the met bulb thermometer were also taken dllring the latter half of February and March. 
I n  addition to these a series of hypsometric obscrvations mere taken, with the object of deter- 
mining the relative heights of Ydrlcand and KBshghar. 

The whole of these observations arc shewn in thc Appendix, Section G., to mhich the reader 
is  referred. I have prepared (plate 2) a sct of curves showing the connection of the 
barometric wave between the stations of KAshghar, YBrliand, Lch, and Dehra Dlin (at the foot 
of the southern slopes of the I-Iimalayas). The curve represents the height of thc corrected rcad- 
ings of the barometer a t  9 A.x., during the four months for mhich I was able to obtain data, 
with the exception of Dehra, mhcrc 9 A.M. readings not being forthcoming I have taken the 
observations recorded a t  10-30 A.M. 
- 

+ The Schlagintweits took hourly observations at  Leh during the da and interpolated values for the night 
hours. The resulta thus obtained cannot have anything like the same m&e as those derived from observations 
taken throughout the 24 hours. 

t The instrument employed mas a mercurial barometer by Casella. 
$ These diagrams have been drawn by JIr. Keelan of the Great Trigonometrical Survey, who has also 

rendered me great assistance in the preparation of the Appendices of this report. 











As has becn mentioned in a previoiis portion of this report i t  was dcciclcd not  to take 
from India a complctc set of magnetic instruments. I took \vitli nlc llo~vcver a dip circle b y  
Barrow \viili which observations for inclination werc tsl;en a t  Leh (in Ladnlili), Ch lg ra  (in 
Ladnl;li), Ybrl;ancl, Ka'shghar, and Tashliurghdn (in the  Sariliol District). It has Lcen laid down 
as ail nsioln by Gencral Sabine, the great authority on matters of magnetism, that  " thc value 
of each new magnetic station is directly proportional to i ts  distance from those mlierc obser- 
vations have already been made," aud I may therefore hopc that  the  record of rcsults, tide 
Appendis, Section E., may prove of considerable value, as I am not aware that  any magnctic 
obsermtions havc eyer bcen taken within a very considerable distance of any of the thrce last 
named stations. The rulcs laid down by Gencral Sabine were rigorously adhcred to in taking 
tile observations. 

Obscrvaiions for magnctic variation (declination) wcrc tnlccn at, and h a w  becn computed 
out for sixtecn stations in, Ladakli, Tnrkcstan, and TTaltlian. Thc station furthest t o  
the north-east was a t  Ui Bulfili (Iatitudc 40' 2G' and longitude 77' 36') wherc thc  
variation was 5' 40' east;  the cstrcmc wcstern station n-as a t  Kiln Pnnjah (latitude 3 i 0  
longitude 72' 45') wherc the variation was 4'- 17'  cast. Dctnils of thc results, nlhich 
arc very consistent inter se, are give11 in the Appendix. The instrument employed in the 
dctcrmination of declination was thc six-inch transit thcodolitc, nyhich has bee11 described in 
tlic Appendis, Section 13. It mas fitted with a first-rate magnctic needle. Compaiisons 
taken a t  Leh and a t  Dehra both piior to thc departure of thc  Nission, and subsequent to i ts  
rcturn, prove that  no alteration has taken place in the position of i ts  magnetic pole. The 
object obscrved was gcncrally Pola~is.  I n  many instances, howcrcr, the slin, el tlicr near sunrise 
or sunset, was mndc use of; a t  important stations, such as Lch aucl Kashghar, the mean of 
scveral different independent detcrminatiolls has bcen taken. 

I canilot coiicludc this ~seport ~vitl:out alluding to thc sad loss n.c llare all sustained by the  
rcccnt and sudden death of our much lamentcd comrade, Dr. F. Stoliczka. Having becii i n  
almost daily intercourse with him from t l ~ c  clay of leaving thc Yunjib on our ouLward journey 
(t l~rough the Changchenmo, ChaLmBli, Artjsh,  and PRmir trips) up to the day of his death, 
and beiilg naturally cspccially attracted to him as working always cordially with him to add my 
mite to the ficld of science, I most bitterly rcgrct his loss. It is hard t o  think that  he should 
not havc becn spared to give to the  world t1.c ~.esults of his laLorious investig~tion and scientific 
research, and although hc has left valuable notes beliiad him, yet owing to his unequalled 
laiowlcclgc of Himalayan geology therc is probably no men living as competent as he was to 
do full justice to them ; and i t  is unlilicly tlint any onc will g o  througll his rnluablc zoological 
niid othcr collections with Chc same minute care and attclition that  hc would liimeclf have 
beston-cd upon them. I liavc spccial rcason to rcgret thc abscncc of his cxpcricnce and advice 
\vhilc preparing my own report, in writing which I l ~ a d  confidently loolicd forward to receiving 
tlic bciicfit of his assistnncc. 

(Sd.) I ~ E N R Y  TROTTER, &pi., Ii. E. 
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LATITUDES. 



Abstract of Observatio~zs for Latitude on road f?*onz L E H  

QogrL Camp 

Instrument 
observed with. 

Theodolite ... 

Sextant No. 44 

,, 44 
,, 44 

,, 44 
Theodolite 

Sextant No. 44 

,, 44 
,, 44 

,, 8 
,, 8 

,, ' 44 
,, 44 

,, 44 

,, 44 
,, 44 

,, 44 
,, 44 

,, 44 
,, 44 
,, 44 

,, 44 
,, 44 

PLACE OF ODSEBVATION. 

Chang L i  or Sakti Pass ... 

Lukong Vil. Pang-gong- 
chu 

... 

... 

(Bhao (Sl~urnal- 
lung) camp. 

s 
Changlung Niscllu 

FJ I 
3 { 
3 I L i  n g z i - t  h a n  g ; , pla~n, camp on. 
Y ' 1 Sumna Camp (E. 

( of Kizil jilga). 

Object observed. 

Sun (D.L.) . . . 

a Piscis Australis (Fomal- 
hazct) 

u Aqails (Altair) ... 
a Piscis Australis (Fomal- 

haut) 
Sun (U.L.) ... 

J 9)  ... 

a Piscis Australis (Fomal- 
haut) 

a Ursse Ninoris (Polaris) 
a Aquils (Altair) ... 

n Aquilz (Altair) ... 
a Piscis Australis (&'omal- 

Aaut) 
o Aquilao (Altair) ... 
a Piscis Australis (Fonaal- 

Aaut) 
a Ursz Xinoris (Polaris) 

a Aquilre (Altair) ... 
(3 Orionis (Rigel) ... 

a Aquiln (Altair) ... 
a Ursa: Minoris (Polaris) 

a ~ ~ u i l m  ( ~ l i a i r )  ... 
a Ursae Minoris (Polaris) 
13 Orio~~is (Rigel) ... 

a Aquilae (Altair) ... 
u Ursae Milloris (Polaris) 

i 
CI 

$ 
E 
a 
a 
U 
E 
E 
e 

1 2  

3 

7 

8 

12 

13 

15 

16 

18 

Astronomical 
date. 

15th Sept. 1873 

19th Sept. 1873 

9, ,S 

1, >, 
20th ,, 
19th ,, 

20th Sept. 1873 

2 L t  :: 
24th Sept. 1873 
25th ,, 

23rd ,, 
24th ,, 

8 ,  ,P 

26th Sept. 1873 
27th ,, 

27th Sept. 1873 
~9 19 

28th Scpt. 1873 

24'tll :: 
30th Sept. 1873 

1, 9 ,  

Observer' 

Capt. Trotter ... 

ICalian Sing ... 
Kishen Sing ... 

2 ... 
,, ... 

Capt. Trotter ... 

Kalian Sing ... 
Kishen Sing ... 

,, -.- 

Kalian Sing ... 
9, ... 

Kishen Sing ... 
JP  

Y s  -.. 

Kisben Sing ... 
5 ,  ... 

Eishen Sing ... 
J, . .. 

Kisheii Sing ... 
9, ... 
,, ... 

Kishen Sing .. 
2 ,  



lo YARKAND vi8 Clzang-CLe~tnzo and Sl8cilhidzilla. 

Double altitudes or zenitl 
distances corrected for 

index and level 
errors. 

I). A. 127 29 33 
,, 72 23 13 
,, 93 47 23 

USED IN COM- 
PUTATION OF 1 

-1-1 IncAer. Degreer. o I 1, 

REFltACTION. 

Baro- 
meter. 

34 4 49 

I 

34 0 6 

R~aranns. 

Ther. 
Palit. 

By stars north 
of zenith. 

I n  observations,witll the sex- 
tant  the stars have been 
invariably taken on the 
meridian. I n  observations 
with the theodolite the  
stars have been taken on 
the  n~eridian except where 
m asterisk has been affixed 
t o  the name of the star (in 
column 6). Where this 

-occurs the  numbers in the  

By sun or stars Filial latitudes 
southofzenith north. 

column of Remarksare the 
computed means of the  
true local times of obsewa- 
tiori used in the computa- 
tion for latitude. The 

34 4 59 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 t l ~ e  corrected 
mean zenith distance. 

The theodolite employed is 
34 21 described in the Geographi- 

cal Appendix, Section B. 

34 20 G 



Abst?*act of  Observations f o ~  Lat i tude oa yoad from L B H  

(Kotajilga Camp ... 
" 0 1  

PLACE OF OBSEBVATION. 

Sumzumlung Pa 

Dunglung or 
Shinglung. 

V1 L. 

B 
2 
fi 

8 

Astronomical 
date. 

Kid- j i lga  on bank of 
K6r6kish River. 

C h i n g  Tash ... 

27 

5 (Diktod Icarpo 
. 1 Sumdo. 

? I 
-5 5 I 
r; l 

f* 5 I Dungnagu Camp 
C 

p ? 
2 l 
d l 

Observer. 

6 th  Oct. 1873 

:st 
> I  

3 ,  

2nd ,, 
5 t h  ,, 

28 

w l  
% I 
I 

2 I Sol6 Camp ... 
Hi 

Capt. Trotter ... 
1 7  ... 

Capt. Trotter ... 
71 "' 
9, ... 
1 ,  .- 

Capt. Trotter ... 
I, .-. 
1 ,  ..' 

Kalian Sing ... 
1, ... 

Kishen S i n g  ... 
3, ... 
8 ,  ..- 
2 9  -.. 

Capt. Trotter ... 

I<ishen Sing ... 
2, ... 
1, ..' 

Kishen Sing ... 
11 

2, ... 

Icisheu , Sing ... 
, I  ... 
1, 

9 1  7, 

8th  Oct. 1873 

3 0  

3 2  

I 33 13th Oct. 1873 

li ' th :: 

- 

Instrument 
observed with. 

- 

Theodolite ... 
1, . ' a  

Theodolite ... 
I ,  ' . a  

., ... 
11 -.. 

Theodolite ... 
,, ... 
2, ..- 

Sextant No. 44 
,, 8 
,, 44 
,, 44 
,, 44 
1, 44 

Theodolite ... 

Sextaut No. 44 
,, 44 
,, 44 

Sextant No. 44 
,, 44 
,, 44 

Sextant No. 44 
r ,  44 
,> 44 

9th  Oct. 1873 
10th ,, 

9 9  ,I  

12th Oct. 1873 
9, 9 ,  

8 ,  1, 

Object observed. 

a Ursa  Minoris (Polaris)" 
9 ,  I ,  

a U r s s  Minoris (Polaria)" * 
39 9 ,  9 9  

y Aquils 
a Aquilae (Al ta i r j  

a Piscis Australis (Fomal- 
haut) 

a Pegasi (llfarkab) ... 
y Cephei ... 

13 Ceti ... 
a U r s a  Blinoris (Polaris) 
a Aquils (Altair) ... 
a Orionis . . . 
/3 Ceti ... 
a Ur.Blin.(Polaris) ... 

S u r  U. L. ... 1 
a Aquile (Altair) ... 
a Orionis . . . 
a Callis Majoiis (Sirius) 

F Orionis (Rigel) . .. 
a Orionis ... 
a Canis A! ajoris (Siriius) .. . 

/3 Ceti .. . 
( I  Ursae Minoris (Polaris) 
a Canis Najoris (Sirius) ... 



Double altitudes or zenit 
distances corrected foi 

index and level 
errors. 

1 ELEMENTS 
USED CON. 
PUTATION OE 
R E F M C T I O N .  

Baro- Ther. 
meter. Faht. 

H. B. 8. 
Uean time = 10 25 37 

3 ,  10 31 14 



( 6 )  

Abstract o f  Observations f o r  Latittcde 098 road j+om JEE 

PLACE OF OBSE~VATION. 

- .;,? (Jung ChidmoCamp 

"8 j C- 

2 $ {  
g c  
c;.2 '.' i ~ $ CGulb'shem ... 

" 

1 
al 
9 

3 
fi 

c 
E 
C 
a 
s 

35 

38 

Astronomical 
date. 

i 5 th  Oct. 1873 

l l t h  :: 
Y Y  9 ,  

JJ 99 

17th Oct. 1873 

(Shorjilga ... 

I KBrithgh Pass ... 

i F o t b h  Pass (near 
Traverse Station - No. 44.) 

2 Akt'gh (lst camp) 
-4 7 
2 
a < 
C) 

2 I 
Chibra Camp ... s ,  

I Sugkt Camp ... 

Isupkt P a r  ... 

Sliihid6lla Camp ... 

l i t h  :: 
17th ,, 

10th Oct. 1873 

11th Oct. 1873 

19th Oct. 1873 

13th Oct. 1873 

14th ,, 

15th Oct. 1873 
9 9  Y Y  

17th Oct. 1873 
Y Y  2) 

16th Oct. 1873 

22nd Oct. 1873 

2 k t  :: 
1) Y Y  

39 

4 1  

41A 

43 

43a 

47 

45 

48 

Observer' 

Kishen Sing ... 
y J  ... 
99 ... 
Y . .. 
99 r.. 

Kiaheo Sing ... 
Y Y  ... 
, ... 

Capt. Trotter ... 

Capt. Trotter ... 

Capt. Trotter ... 

Capt. Trotter... 

Nain Sing .., 

Capt. Chapman 

Kalian Sing ... 
99 * ... 

Kalian Sing ... 
y y  ... 

Capt. Trotter ... 

KaIian Sing .,. 
. . . 

Nain ;ing ... 
19 ... 

Instrument 
observed with. 

Sextant No. 44 
,, 44. 
9 9  44 

44 Y J  

44 YJ 

Sextant No. 44 
44 

Object obscrved. 

P ceti ... ... 
a Uwze Minoris (Polaris) 
B Orionis (RiyeZ) . . . 
a Orionis ... . . . 
a Canis Najoris (Sirius) 

6 Ceti .-. ... 
a Urss Jlinoris (Polaris) 

99 

,, 44 
Theodolite 

Theodolite ... 

Theodolite ... 

Theodolite ... 

Sextant No. 7... 

Theodolite ... 

Sextant No. 8... 
,, 8... 

Sextant No. 8... 
,, 8... 

Theodolite ... 

Sextaut No. 8... 
,, 8... 
,, 7... 
,, 7... 

a Canis hlajoris (Sirius) ... 
a U r s ~  Minoris (Polaris)* 

a Urss  Xinoris (Polaris) 

Sun (u. L.1 ... 

Sun (U. L.) .. . 

a Minoris (Pohris) 

Sun (U. L.) ... 

0 Ceti ... 
a Uras Minoris (Polaris)) 

- 
0 Ceti 
a Ursa Xinoris ( ~ o l a r i s )  

Sun (1. 6) . . . 

P Ceti ... 
a Urss  Bfinoris (Polaris) 

Y Y  Y J  9, ... 
a Canis Minoris (Procyon) 



( 7 ) 

to PA RKAND vi5 Chnng- Chenmo and ShdAidzil1cc.-(continued.) 

Double altitudes or zenith 
distances corrected for 

index and level 
errors. 

0 1 I1 

D.A. 70 19 43 
,, 75 8 38 
,, 90 59 3 
,, 122 26 3 
,, 74 3 6 4 3  

D. A. 70 6 13 
,, 75 22 13 

74 23 3 
' b .  52 42 13(3) 

Z. D. 53 47 56(3) 

Z. D. 42 30 58 

Z. D. 45 58 4 

D .  A. 74 43 20 

Z. D. 43 54 37 

D. A. 70 26 30 
,, 75 0 20 

D. A. 70 3 40 
,, 75 23 40 

Z. D. 45 22 5 

D. A. 60 52 30 
75 85 20 

. 75 37 20 
,, 118 17 10 

DEDUCED LATITUDES. 

REMARKS. 

ELEMENTS 
ESED I N  COX- 
PGTATION 
REER-kCTION. 

Baro- 
meter. 

Inchee. 

... 

... 

... 

... 

... 

19.4 
10.4 
19.4 
19.0 

1G.5 

15.7 

17.41 

17.2 

16.6 

15.6 
15.6 

16.9 
18.9 

15.7 

10.5 
19.5 
19.5 
19.6 

OF 

Ther. 
Pal~t .  

Degrees. 

... 

... 

... 

... 

... 

25 
25 
18 
25 

6 

30 

40 

12 

26 

25 
25 

25 
25 

30 

30 
30 
30 
30 

By stars north 
of zenith. 

0 I I1 

36 11 36 

- 

36 18 26 

35 41 2 

35 59 0 

36 7 38 

36 19 10 

36 25 2 
36 26 4 

0 1 ,I 

36 10 19 

36 10 14 
36 10 24 
36 10 9 

3G 17 6 

36 17 1 
31; 17 19(3) 

35 42 54 

35 56 31 

38 59 6 

36 6 46 

36 18 20 

36 9 53 

$6 23 55 - 
36 24 48 

36 10 32 

36 17 28 

35 41 213) 

35 42 54 

35 56 31 

36 59 3 

36 7 12 

36 18 45 

36 ,9 53 

36 24 57 

H. Al. S. 
Mean time = 8 36 36 

Xean time = 7 27 27 



( 8 )  

Obseruutions 

Observer' 

Ralian Sing ... 
,I  ... 

Iiishen Sillp ... 
j 9  ... 

Nain Sing .. 
9 ,  .-. 

Capt. Trotter 
Nain Sing ... 

,, ... 

Nain Sing ... 

Cnpt. Trotter 
Naln Sing ... 

9 ,  ... 
st . . 

Capt. Trotter 
Nain Sing ... 

9 1  ... 

Capt. Trotter 

Capt. Trotter 
Xain Sing ... 

I, . a .  

Capt. Trotter 
,, ... 

Nain Sing ... 
$1 ... . . . :: ... 
9 9  . . . 
1 , . . . 

Abstract of 

Astronomical 
date. 

25th Oct. 1873 
11 9 1  

20th Oct. 1873 
30th ,, 
24th ,, 

II ll 

25t  h Oct. 1873 
91 ,, 
9 )  9 p  

26th Oct. 1873 

1s t  Nov. 1873 
28th Oct. 1873 
29th ,, 
30th ,, 

2nd Nov. 1873 
p9 ,, 
$ 9  , I  

3rd Nov. 1873 

3rd Nov. 1673 
4th - ,, 
2) I,  

Gth Nov. 1873 
26th May 1874 

6th Nov. 1873 
I f  ,I  

2;th Mar, y874 

3;th :: 

PLACE OF OBSEUVATION. 

KSrikorum Camp ... 

Giazgia Camp . . . 

T i m  Langar . . . 

Khemaz Langar ... 

Sanjii Bazar ... 

Khushtagh Village . . . 

Oi Toghrrilc Village ... 

Boira Village . . . 

Karghalik Bazar ... 

"Y L 
a 
s 
E 
7 
a 

c 8 L 

9 
2 

46A 

48B 

51 

518 

5 2  

52A 

5.3 

5 4  

5 5  

f o ~  Latitztde on r0~6d fjw?a LED 

Iilstrument 
observed with. 

Object observed. 

Sextant 30. 6 
,, 8 

6 Ceti ... 
a Ursze Xinoris (Polaris) 

Sextaut No. 4 4  
,, 4 4  
,, 7 
,, 7 

Theodolite ... 
Sextaut No. 7 

,, 7 

Sextant No. 7 

Theodolite ... 
Sextant NO. 7 

,, 7 
,, 7 

Theodolite ... 
Sextant No. 7 

,, 7 

Tlleodolite ... 

Theodolite ... 
Sextant No. 7 

,, 7 

Theodolite ... 
,, ... 

Sextant No. 7 
I 7 
, 7 
,, 7 
,, 7 
,, 7 

n Ursa! Minoris (Polaris) 
a Canis Minoris (Procyon) 
a Callis 3lajoris (Sirius) 
a Canis 3linoris (Procyofz) 

a U r m  Minoris (Polaris)* 
9,  19 ,I 

a Canis Minoris (Procyon) 

a Canis x inor i s  (Procyon) 

a U r s z  Minoris (Polaris)' 
,, > I  99 

a Canis Jlajoris (Sirizcs) 
a U r s s  Xinoris (Polaris) 

u U r s s  Minoris (Polaris)* 
,, 9,  J9  

a Canis Minoris (Procyon) 

a Ursa! Minoris (~o lar i s )+  

a U r s s  Minoris (Polaris)* 
/3 Ceti ... 
a U r s z  Minoris (Polaris) 

a U r s s  Minoris (Polaris)' 
n Librs  ... 
a Ursae Milloris (Polaris) 
C; Orionis (Rigel) 
a Orionis 

s u n  ( X  L.)"' 
Jupiter 
s u n  (u. L.)"' 



to Y A  RKAND vih Cl~ung- Chenmo and ShdhiC2zilu.- (continued.) 

Donblc altitudes or zenith 
distalices corrected for 

index arid level 

ELEYESTS 

~ f ~ ~ ~ o ~ ~ ~ -  
"EPRACT1ON. 

errors. 

DEDUCED LATITUDES. 

0 1 ,I 

D. A. 69 26 30 
,, 76 1 20 

D. A. 76 12 43 
,, 117 36 33 
,, 73 25 50 
,, 117 36 0 

z. n. 51  52 38(2) 
n. A. 76 30 20 

,, 117 23 10 

D. A. 117 1 20 

Z. D. 51 30 22@) 
A. 77 8 0 

PP 72 33 50, 
,, 77 7 30 

Z.  D. 51 15 34@) 
0. A- 77 28 30 

,, 116 25 50 

Z. D. 51  12 

iS. D. 51 2 23(3) 
D. A. 67 29 50 

,, 78 0 10 

Z. I). 50 47 
63 23 35 

 ti. 78 32 0 
,, 78 35 30 
,, 119 1 0 
,, 111 26 50 
,, 110 49 20 
,, 112 13 50 

R N M A ~ K E .  

Inches. 

204 
20.4 

20.2 
20 2 
1 9 0  
10.0 

21.0 
21.1 
21.1 

22.5 

24.3 
24.5 
24.5 
24.5 

24.7 
23.4 
23.4 

24.8 

25.2 
24.4 
24.4 

26.1 

-- 

Degrees. 

25 
25 

32 
32 
30 
30 

32 
30 
30 

37 

10 
25 
23 
25 

21 
33 
33 

16 

21 
33 
33 

23.6 ;i 

II. M. X. 
Mean time = 9 10 12 

Mean tirnc = 9 15 57 

Mean time = 10 22 46 

Mean time = 8 58 7 

Mean time = 11 8 11 

Mean time = 0 5 2 

37 53 20 25.3 
25.3 
25.3 
24.9 
24.0 
24.9 

0 I ' 1 1  

36 37 30 

3G 44 50 

36 52 4 

37 2 47 

37 11 17 

37 21 5 

37 30 20 

37 37 19 

37 53 23 

37 52 10 
37 53 2 
37 53 43 
37 53 39 
37 53 30 

0 1 11 

36 38 0 

36 43 46 

36 52 5(2) 
36 52 20 

37 11 4(9 
37 11 12 

37 10 58 

37 21 40(3) 
37 21 34 

37 30 20(3) 

37 36 55(3) 

37 37 22 

37 53 9(3 

54 
54 
54 
40 
40 
40 

0 1 ,I 

36 36 59 

36 45 7 
36 45 37 
36 45 24 

36 51 51 

37 2 47 

37 11 52 

37 20 33 

37 37 29 



Abstract of  Observations for  Latitabde otz road f i*onaL3Z 

PLACE OF OBSEEVATION. 

m 
h QI 

P 
E 
5 
fi 

E 
2 
8 

2 

Astronomical 
date. Object observed. Observer. 

7 th  Nov. 1873 
9 ,  9 ,  

2;th ~ l r .  i 8 7 4  

8th Nov. 1873 
11 th  ,, 

Y? Y Y  

9 ,  )I 

l s t h  ¶,', 

27th ,, 

9th  Nov. 1873 
10th ,, 
26th ,, 
30th  ,, 

i i h  DC;. 1873 

li'th ',', 
14th ,, 
16th ,, 

1 :: 
~.!ith :: 

I ,  

2 i t h  ,, 
,, I ,  

, I  9 ,  

2i'st :: 
:: 

27tli- ,, 

dkh ~ a i .  1874 

l i t h  :: 
13th  ,, 
17th ,, 
16th :: 
28th ,, 
30th ,, 

99 9 ,  

2dCh ~ i r .  1874 

Posgiiim Bazar ... 

YARKAND. A t  Elchi 
KhSnh near the centre 
of the  Yangi-Shahr or 
new city of Yirkand. 

U r s s  Minoris (Polaris)" 
7 1  19 9 9  

a Canis Minoris (P~ocyon) 
Jupiter 

a Ursre Jlinoris (Polaris)* 
S u r ~  (L.L.)" ... 

u Cephei . . . 
E P,egasi . . . 
a Aquarii ... 
a Ursx Minoris (Polaris) 
~9 29 9, ... 
,, 1 9  ,. ... 
,, ,, I, 

a Canis Majoris (Sirius) 
a Canis Niuoris (P~ocyon) 
a H y d r a  . . . 
a Tauri (Aldebaran) ... 
/3 Orionis (&Gel) . . . 
fi Ursm Minoris ... 

Y ?  .. , 
6 Ceti .. . 

Jupiter ... 
u Orionis (Rigel) ... 
u Canis Majoris (Sirius) . . . 

Sun (U.L.) ... 
u U r s z  Alinolis (Polaris) 
a Orionis . . . 
a Canis Majoris (Sirius). . . 
a Canis Minoris ( Procyon) 

' u Leotlis (Regultcs) ... 
Sun (U. L.) ... 

a Tauri (Aldebaran) ... 
Sun (U. L.) ... 
H y d r a  . . . 
Leonis (Reyulus) ... 
Ursx Xinoris (Polaris) 
Sun (U. L.) . . . 

9 ,  1, - ... 
,, ... 

Jupiter . . . 
a Virginis (Spica) ... 
/3 Ursre Minoris . . 
a U r s z  Minoris (Polaris) 
1(3 Orionis (Rigel) ... 
u Orionis ... 

Canis Majoris (Sirius). .. 
Sun (U. L.) . . . 

Instrument 
observed with. 

------ 

C ~ p t .  Trotter ... 
Nain Sing ... 

... :: ... 
Capt. Trotter ... 

9,  ... 
9 ,  . .. 
91 . . a  

2, ... 
1 9  . . . 
9 ,  ... 

Nain Sing ... 
,, ' ... 
9 ,  . . . 
1, ... 
,, . . . 
3, ... 
,, . . . 
9 ,  . . . 
,, ... 
I>  . . . 
1, . . . 
9 ,  ... 
I1 ... 
7, ... 
,, . . . 
>, . . . 
9 ,  . . . 
9 ,  ... 
9 ,  . . . 
2, ... 
9 ,  . . . 
,9 ... 
p 9  . . . 
,, . . . 
, ... 

9 ,  ... 
9 9  . . . 
,, ... 
),  ... 
3, ... 
9 ,  . . . 
I, . . . 
,, . . . 
9 9  . . . 

... :: . . . 

5 6  

5 7  

Theodolite ... 
Sextant No. 7 

,, 7 
,, 7 

Theodolite ... 
. . . 29 

... 9 ,  

1, ... 
9 1  . . . 
9 )  ... . . 11 

Sextant 'No. 7 
9 2  7 

7 1) 

7 9 I 

7 ,, 
7 9 ,  

7 9,  

7 9 ,  

7 
' 7 

7 9 ,  

I ,  7 
7 9 ,  

3 9 7 
7 9, 

7 
, I  

7 11 

7 9 ,  

7 9 ,  

7 9 ,  

7 
' 7 
, 7 
7 9 

7 
7 3 ,  

I ,  7 
,, 7 
,, 7 
,, 7 
,, 7 
9 ,  7 
9 ,  7 
,, 7 
,, 7 

7 9 

, 7 



to YAXKAND via Chang-Chenmo and XI~ahid&Zci.-(Concludcd.) 
- - - -  - - 

REMAEKS. 

H. M. 8. 
Mean time = 10 4 44 

Meau time= 10 45 0 
,, = 12 2 20 

Mean time = 11 34 50 
,, = 9 14 5 1  

Final latitude 
of Yirkand 38' 25' Y.5 

Double altitudes or zenith 
distances corrected for 

index and level 
errors. 

O I ' 

Z. D. 50 25 21CY) 
D.A. 79 8 30 

,, 114 42 40 
,, 110 1 0 

Z. D. 50 13 58(l) 
,, 56 9 3'i(5) 
,, 23 37 5s 
,, 29 Ci 39 
,, 39 20 19 
,, 50 21 50(3)1 
,, 50 13 21(0 

D. A. 79 36 20 
,, 73 3G 40 
71 70 7 30 
, 114 16 50 
,, 86 58 30 
,, 135 43 40 
,, 8G 30 10 
,, 46 14 10 
9 ,  4G 14 10 
,, 65 51  10 
,, 105 3 40 
,, 86 20 0 
9 70 7 30 
, 5G 53 0 
,, 79 35 40 
,, 117 55 50 
,, 70 7 0 
,, 114 1G 10 
,, 128 21 0 
,, 56 50 10 
,, 135 40 40 
,, 56 52 30 

86 58 50 
,, 128 21 30 

. , 74 10 0 
, 58 43 0 
1) 60 6 40 

9 GO 45 20 
,, 104 18 20 
9 ,  82 12 30 
,, 46 14 10 

74 9 40 :: 86 30 0 
, 117 56 10 
,, 70 7 0 
,, 103 19 40 

- 

DEDUCED LATITUDES. 

By stars north 
of zenith. ---- 
0 1 " 

38 11 53(3) 
38 11 32 

38 24 48U) 

38 !$i 55 

38 24 48(3) 
38 24 40W 

38 25 28 
38 25 38 

38 24 59 
38 24 59 

35 25 1 G  

, 

38 25 16 

38 25 7 
38 25 5 

, 

ELEXENTS 
USE1) IN CON- 
PnTdTIoa 

Bare- 
meter. 

Inches. 

26.3 
25.4 
25.4 
25.8 

26.5 
26.4 
26.4 
26.4 
26.4 
26.5 
2G.5 

26.2 
28.2 
26.2 
,, 
,, 
,, 
,, 
,, 
,, 
,, 
,, 
,, 
,, 
,, 
,, 
,, 
,, 
,, 
,, 
,, 
,, 
,, 
,, 
, 
,, 
,, 
,, 
,, 
,, 
,, 
,, 
,, 
,, 
,, 
,, 
,, 

By sun or stars 
southof zenith. 

o I 'I 

I 

38 12 11 
38 12 1 

38 25 16(@ 

38 24 59 
38 25 5 

38 25 4 
38 25 5 
38 25 7 
38 23 52 
38 25 3 

38 24 55 ' 

38 24 57 
38 25 36 
38 24 59 
38 25 16 

38 25 36 
38 25 14 
38 25 22 
38 24 
38 25 18 
35 26 22 
38 24 9 
38 24 51 
38 24 33 

38 25 22 
38 24 57 
38 25 11 
38 26 6 
38 24 37 

38 25 0 
38 25 24 
38 25 6 
38 25 15 

OF 
IIEFBACTIox. 

Tl~er. 
Paht. 

Degrees. 

29 
35 
35 
51 

28 
47 
40 
40 
q.0 
35 
31 

40 
40 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
32 
22 
22 
22 
22 
22 
32 
22 
32 
22 
22 
18 
28 
28 
28 
18 
18 
18 
18 
18 
18 
18 
49 

Final latitudes 
n o r t h .  

o I n 

38 11 54 

I 
I 
t38  24 57 

I 
J 

I 
*38 25 8 

.- J 



( 12 ) 

Abstruct of Observutions for  Latitude on ?*oud from L3-U 

Object observed. 

a Piscis Australis (Fornal- 
haut.) 

u Ursa: Minoris (Polaris) ... 
Saturn ... 

u Piscis Australis (Pomal- 
haut) 

a Ursae Minoris (Polaris) 
u Canis Rlajoris (Sirius) ... 
u Urss  Minoris (Polaris) 

Jupiter ... 
a Virginis ( S ~ i c a )  ... 
(j Ursa: Minoris . . . 

a Aquilae (Altair) ... 
Jupiter ... 

a Urs s  Xinoris (Polaris) 

a Canis Majoris (Sirius) ... 
Jupiter ... 

ri Ursz Xinoris (Polaris) 
P Urez Minoris ... 

Sun (Centre) ... 

Astronomical 
date. 

--- 

4th Oct. 1873 

9 1  19 

Gth Oct. 1873 
3 9 99 

19 1 9  

1&l1 &fa; 1874 
17th ,, 

99 9 

9, 9 ,  

7th Oct. 1873 
15th May 1874 

99 91 

8th Oct. 1873 
13th 'May 1874 

1 4 b  :: 
20th June 1874 

Observer. 

Nain Sing ... 
19 ... 

Nain Sing ... 
99 ... 
9 ,  ... 
9 1  ... 
,, -.. 
91 . . . 
99  . . . 
19 ... 

Nain Sing ... 
1, ... 
,I ... 

Nain Sing .,. 
,, ... 
91 ... 

... 
~ a ~ t y ~ r o t t e r . .  . 

PLACE OF OBSERVATION. ., 

Panami k Village ... 

Chinglung Village ... 

TGtialLk Camp (Pang- 
dong-s&.) 

SausCr-polu.. . ... 

Instrument 
observed with. 

Sextant No. 7 

,, 7 

Sextant No. 7 
,, 7 

,, 7 
,, 7 
*I 7 

7 :: 7 
3 ,  7 

Sextant No. 7 
,, 7 
91 7 

Segtant No. 7 
99 7 

7 ,, 
7 

TheodoEte 

l a  
2 
f i  

, o 
E 
al ir 
2 
2 

59A 

59B 

59D 

59F 

17th June 1874 
1, 9, 

, 9, 

13 11 

12th May 1874 

11th May1874 
99 99 

9, 91 

11th Oct. 1873 

10th May 1874 
9 ,I 

99 )9 

Capt. Trotter.. 
I, . . . 
I t  ... 
99 ... 

Nain Sing ... 

Nain Sing ... 
9 9  ... 
99 . . . 

Nain Sing ... 

Nain Sing ... 
93 ... 
99 . . . 

... 

Kh6mdln Camp .. . 

Giapshan Kizil ... 

Daolatbeg-uldi ... 

Bhlti or Khr6korum polu 

- 

83 

60 

6 0 8  

61  

62B. 

Theodolite 
39 

9 ,  

I,  

Sextant No. 7 

Sextant No. 7 
, ,, 

'99 

Sextant No. 7 

Sextant No. 7 
,, 7 
9, 7 

a Serpentis ... ... 
( Ursae Minoris ... 
6 Ophiuchi ... . . 
0 U r s l ~  Minoris ... 

a Ursae Minoris (Polaris) 

Jupiter .. . 
a Virginis (Spica) ... 
a Ursz  Minoris (Polaris) 

0 Orionis (Bigel) ... 

Jupiter :.. ... 
( 1  Virginis (Spzca) ... 
a Ursae Minoris (Polaris) 



to YAREAND viB Ea~*ako~*ccnz and liTztgicc~*. . 

~~KMARKS. 

Double altitudes or 
zenith distances cor- 

rected for index 
and level 

errors. 

O " 
D. A. 49 54 40 

,, 72 21 10 

D. A. 67 29 30 
,, 40 36 20 

,, 72 38 20 
,, 77 5 40 
,, 67 9 30 
,, 110 14 40 
,, SO 8 30 
,, 100 28 30 

D. A. 127 G , 0 
,, 110 G 30 
,, 67 18 50 

D. A. 76 52 0 
,, 119 1 40 
,, 67 24 0 

100 45 10 
~.'b. 11 35 53 

Z. D. 28 15 38 
3, 43 5 58 
21 38 27 27 
,, 30 35 35 

D. A. 67 34 0 

D. A. 118 30 40 
,, 88 24 0 
9, 67 53 0 

D. A. 82 35 10 

D.A. 118 16 30 
,, 88 9 40 
,, 68 5 4.0 

ELCXEXTS 
USED I N  COM- 
PUTATION 
REFRACTION. 

Bnro- 
mefer. 

DEDUCED LATITUDES. OF 

Ther. 
Faht. 

Incher. 

20.7 
20.7 

20.3 
20.3 

20.3 
20.3 
20.2 
20.2 
20.2 
20.2 

17.4 
174 
17.4. 

17.1 
17.3 
17.3 
17.3 
1G.6 

16.6 
16 6 
16.6 
16.6 

17.0 

16.7 
11;-7 
1G.7 

16.5 
16.5 
165 

By stars north 
of zenith. 
- 

Degrees. 

44 
44 

44 
44 

44 
44 
50 
50 
50 
50 

30 
35 
35 

21 
30 
30 
30 
42 

42 
42 
&A 
42 

30 

19 
19 
19 

15 

17 
17 
17 

o 1 n 

34 47 45 

34 56 23 

34 55 40 

34 64 23 

35 0 26 

36 2 58 
35 3 15 

35 4 23 

35 4 16 

35 8 1 

35 17 30 

35 23 48 

By sun or stars 
southofzenith. 

Final Lnti- 
tudcs north. 

o I '1 

34 46 34 

34 55 50 
34 55 42 

34 55 40 

34 56 88 
34 56 1 

34 69 31 
35 0 46 

35 2 25 
35 2 58 

85 3 4 

35 5 G 

35 6 30 

35 17 58 
35 18 14 

35 22 16 

35 24 441 
35 25 24 

o I !I 

' 34 47 10 

34 55 43 

35 0 17 

35 2 43 

35 4 51 

35 8 1 

35 17 54 

35 22 16 

35 24 26 

' 

4 
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Abstruct of Observations for Lut i tz~de 098 1 ' 0 ~ ~ 2  from LEZ 

Object observed. i 
I 

... Jupiter ... 

... a Virgiuis (Spica) 
a Ursa? Jlinoris (PoZaris) 

... 3 U r s z   ino or is 
... ... Jupiter 

a U r s s  Minoris (Polaris) 

Sun (Centre) ... 
... (1 Virginis (Spica) 
... < .Virginis ... 

... ... a L i b r s  
... f l  U r s s  Minoris 

... ... Jupitel 
a Virginis (Spica) ... 
a U r s a  Minoris (Polaris) 

... a Viginis (Spica) 
... ... a L i b r s  

/3 Ursa? Ninoris ... 
... ... /3 Libra  

Sun (Centre) ... 

... Saturn ... 
a Piscis Australis (EbmaZ- 

haut) 
a Ursz Minoris (Polaris) 

... f l  Orionis (Bigel) 
... a Orionis ... 

.. a Canis Majoris ( ~ i r i u s ) .  

... Saturn ... 
a Piscis Australis (Eomal- 

haut) 
a U r s s  Minoris (Polaris) 

... a Canis Majoris (Sirius) 

Instrument 
observed with. 

Sextant No. 7 
19 7 
3 7 

Observer. 

Nain Sing ... 
)I ... 

... 91 

Astronomical 
date. 

25th April 1874 
)I 9 )  

11 PP 

PLACE OF OBSERVATIOS. 

Nail) Sing's Camp near 
I<ir6-lcorum Pass. 

V1 

0 
2 

5 
u 
5 
L 

C 
2 

62A. 

sib M;;$ 1874 
91 9 ,  

15th June  1874 
P' 9 )  

P) 9 9  

9 ,  'I 

8l% 1874 
,, I* 

9 )  9, 

13th  June 1874 
I! 9 1  

11 9 9  

9 )  91 

12th June  1874 

17th Oct. 1873 

9 ,  9 ,  

9 ,  I) 

18th Oct. 1873 
91 39 

1) 91 

20th Oct. 1873 
J P  91 

11 91 

> I  PP 

I<irikorurn Brangsa ... 

Aktigh (2nd Camp) ... 
This camp is about onc mile 

to  the north of  AkGgh 1 s t  
on the Sha'hidzila route. 

Kl~ufelong Camp ... 

Iibshmir-jilga Camp ... 

Rirghiz Calnp (near 
Icirghiz jaugal.) 

Tupa Din& Camp ... 

... , 7 :: ...I 9, 7 

62 

79 

78  

77  

70A 

76B 

... 8 9  

Capt. Trotter 
$ 9  ., . ... 99 ... I* ... 

~ a i n ) ' s i n ~  ... 
)T ... ... 9 p  

Capt. Trotter 
... 19 

... 91 

12 ... 

Capt. Trotter 

Nnin Sing ... 
... 5) 

... 9,  

Nain Sing ... 
91 ... ... )I 

Nain Sing ... 
... 1, 

... 9 9  ... v 

,# 7 

Theodolite ... 
II ... 

... 9 2 -  

... 9' 

... 
~ext:nt NO. 7 

)) 7 
97 7 

Theodolite ... 
... 91 ... 59 

91 ... 

Theodolite ... 

Sextant KO. 7 
9 )  7 

19 7 

Sextant No. 7 
7 :: 7 

Sextant No. 7 
12 7 

,, 7 
,, 7 



to YARliTAND vib Kulwll-oram and Kzcgiup*.-(Continued.) 

Double altitudes or 
zenith distalices cor- 
rected for index and 

level errors. 

ELEYENTS 
USED IN COX- 
PUTATIOW OF DEDUCED LATITUDES. 

Ba1.o- 
meter. 



Duba Camp 

Xazbr Khoja 

... Chiklik 

Ak-Masjid ... 

( 16 

Abstract of Observations for Latitzbcle on ~~oacl front LEZ 

Object observed. 

... a Virginis (Spica) 

... a Librze 

... /3 Ursz Minoris 

... /3 Librs 

... a Hydra . a .  

... a Leonis (Regulus) 
... ... Jupiter 

... a Virginis (Spica) 
a Ursm Minoris (Polaris) 

... /3 Ursrr! blinoris 
I 

... a Hydrm ... 
... Jupiter 

a Ursa Minoris (~olarii)' ... /3 Ursm Xinoris 

... ... a Coronm 

... ... u Serpentis 

Sun (Upper Linlb) ... 
... a Leonis (Be~ulus) 

... ... Jupiter 
a Urss  Minoris (Polaris) 

... a Librm ... 
... e Bootis (drcturus) 
... /3 Ursro Minoris 

... ... 0 Librs 

... a Leonis (Regulus) 
... ... Jupiter 

... Sun (Upper Limb) 
... ... a H y d r s  

... ... Jupiter 

... Sun (Upper Limb) 

... 9 9  1) ... ... Jupiter 

Observer' 

... Capt. Trotter 
... 19 

... 91 ... 9 ,  

Nain Sing ... 
... 

" . ... 9 2  ... 9 9  

PJ ... 
91 ... 

Nain Sing ... 
... 91 ... 99 

29 ... 

Capt.Trotter ... 
... PP 

Nain Sing ... 
... 1, 

9 9  ... 
I, .. 8 

Capt.Trotter ... 
... 9, 

... I, ... 9 9  

... Nain Sing 

... $ 9  

) Y  ... 
9 ,  ... 

... 1 9  

... Nain Sing 
81 ... ... 19  

Astronomical 
date. PUCE OF OBSEILVATION. 

Instrument 
obserred with. 

... Theodolite 

... 3 9  ... 8 9  ... 3, 

Sextant NO. 7 
7 19 

P S  7 
91 7 
12 7 

7 1, 

Sextant No. 7 
99 7 
3 3  7 

7 99 

Theodolite ... ... 
p 9 .  ' 

Sextant NO. 7 
7 :: 7 
7 9 ,  

Theodolite ... 
9 ,  . . a  ... 9 9  

... 9 ,  

Sextant No. 7 
,, 7 
,, 7 

. ,, 7 
,, 7 

Sextant No. 7 
$ 9  7 
,, 7 

y 
2 s 
a 
o 
e 
2 
c 2  
G 

Eirghiz Jangul Camp ... 

Sasak bulhk Camp ... 

Teshelr TQsh Camp ... 

... 

... 

... 

... 

... Fusbr Village 

76 

7 8 8  

7 3 8  

73 

65 

658 
I 

63 
- 

63A 

10th June 1874 
9 2  9 > 

2) 99 

9 ,  9 )  

17thApri11874 
99 9 9  

9s 2 9  

9 9 19 

9) 19 

IS 19 

13th April 1874 
9 ,9 

9 ,  8 9  

9 ,  9 9  

5th June 1874 
99 9 ,  

12th April 1874 
9 > >2 

9 )  ,, 
8 ,  29 

31st Uay 1874 
2 9  $ 9  

2 9  19 

'>. 7) 

8th April 1874 

9 '  :: 
9, 2. 

1) P Y  

6th April 1874 
7th >) 

1 7  1 1  



to PA REAN D vid Ka~ali.o~*nnz and Kzcgiaj*.-(Continued.) 

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

D.A. 118 41 10 
,, 119 24 0 
,, 112 46 40 

ELEMENTS 
USED I N  COM- 
PUTATION OF  

REFBACTIOLJ. 

Baro- 
meter. 
-- 

ly stars north 
of zenith. 

o I n 

36 25 37 

36 27 28 
36 27 41 

36 44 11 
36 44 27 

36 46 37 

37 3 11 
37 2 40 

Ther. 
Faht.  

By sun 01-stars 
southofzenith. 

o r  n 

36 25 64 
36 25 46 

36 26 40 

36 27 28 
36 27 47 
36 27 7 
36 27 30 

3G 44 6 
36 44 26 

36 46 30 

36 60 60 
36 50 3 
36 60 52 
36 60 24 

37 2 64 

37 2 40 

37 8 4 
37 7 38' 
37 8 17 
37 8 18 
37 8 50 

37 20 40 
37 21 61 
37 10 20 

I Filial latitude 
~iorth.  

o I 11 

36 28 44 

36 27 30 ' 

36 44 18 

36 46 34 

86 50 32 

37 2 54 

37 8 13 

37 20 37 



( 1s > 
Abstrclct of Observatio~zs for Latitude on 1°0t6d front LBE - 

PL.~CE OF OBSEBVATIOX. 

R u g i i r  Village ... 

Yolirik Village ... 

E m 
P 

2 
c 
a 
U 
C 

2 
d 

G9 

6 8  

Astronomical 
date. 

29th Xay 1874 

2nd ~ i r i 1 1 8 7 4  
3rd ,, 

91 

4th ,, 
9, 

9, 

5th ,, 
9, 

27th N a y  1874 
I #  

Instrument 
obscrved with. 

Theodolite ... 
... 

~ e x t i A t  No. 7 
,, 7 
,, 7 
,, 7 
,, 7 
,, 7 
,, 7 
3, 7 

Theodolite ... 
9 )  ... 

Observer. 

Capt. Trotter .. 
... 

~ a i n ' b i u ~  ... 
9 2  .. . 
~9 ... 
1, ... 
9 1  ... 
9,  .. . 
9 ,  . . . 
9 9  ... 

Capt. Trotter .. 
2 1  . . . 

Object observed. 

7 U ~ ~ s e  Jlnjoris ... 
/3 Ursa  Milloris . . . 

Jupiter ... 
Sun (Upper ~ i r n b )  ... 

a Leonis (Begfitus) ... 
S u n  (Upper Limb) ... 

a H j d r z  ... ... 
a Leonis ( ~ L ~ u l u s )  ... 

Sun (Upper Limb) ..: 
a Leonis (Negulus) ... 

L3 Ursz  Minoris . . . 
p Librz 

... I 



( 19 > 
to YARKAND viA Kct~*uLo~*nnz ccjzd lir2cgiur.-(Concl~1ded.) 

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

ELF,VI:STS. 
USED I N  COX- 
ruTarrroa OF 
nEFItACTICX. 

0 I 1 1  

DEDUCED LATITUDEE. 

Ba1.o- 
meter. 

0 I I1 

T~EJI;\I~KS. 

Ther. 
FnLt. 

By stars north By sun or stars Final latitudes 
of zenith. southof zenith. north. 1 I I 

%. D. 12 32 43 
37 15 20 

~ . ' k .  . 112 10 $0 
,, 316 15 40 
,, 130 23 40 
,, 117 1 20 
,,, SS 59 4.0 
,, 130 23 10 
,, 117 4.7 0 
,, la0 22 40 

Z. D. 37 12 41 
,, 4G 21 40 

Dqqrees. 

63 
ti8 
40 
45 
40 
45 
40 
40 
45 
40 

'70 
70 

Inchea. 

23.4 
23'4 
23.2 
23.2 
23.2 
23.2 
233.2 
23.2 
23.2 
23 2 

23.6 
23.G 

37 23 48 
37 24 11 

' 

37 26 59 

0 1  N 

37 24 11 
37 25 1 
37 23 25 
37 25 G 
37 24 2 
37 23 40, 
37 25 4 
37 23 55 

37 27 13 , 

0 I I f  

37 24 14 

37 27 G 



Allgche Chortan, It. bank 
of Nischu River. 

Sumzi Ling Camp ... 

... Cliunlik Lhhkmo Camp 

Tisllliik IChiol, lake bank I 
of. 

A~nasli Camp, on right 
bank of ICiria river. 

Gliubolik Camp, bank of 
Ulokshahi IC11iol Lake. 

Polu Village ... 

Kiria Bazar 

Astronomical 
date. Observer. 

28th July 1571 
20th ,, 

26th Ju ly  15741 
27th ,, 

23rd Ju ly  1874 

2 l t h  :: 
3, 1, 

22nd Ju ly  1874 

Kisllell Sing ... 
I 

... Kishen Sing 
9 1  

... ICishen Sing 
9 ,  ..' 
,, 
91 ' . a  

... Kishen Sing 

12th Ju ly  1574 
13th ,, 

14th July 1874 
16tll ,, 

2nd Ju ly  1874 
4th ,, 

7;i-t :: 
8th  ,, 
9th ,, 

O ,> 

... ICishen Sing 
9 ..- 

ICisl~en Sing ... 
2, ... 

... Kishen Sing 
8 ,  ... 
2, -.. 
I ,  

9 ,  '.. 
8 )  '.. 
1, ..' 

Instrument 
observed with. 

18th June  1874 
26th ,, 
27th ,, 
25th ,, 
29th ,, 

, I  11 

Sextant No. 8.. 
. . . . .  

... Kishen Sing 
19 ... 
8 ,  ... 
99 a * .  

18 ... 
... 3, 

Object observed. 

... a Scorpii (Antares) 
13 Ceti ... ... 

a Aquils (Altair) ... 
a Piscis Australis (Fomal- 

'Ratct) 
13 Ceti ... ... 

a Scorpii (Antares) ... 
... a Aquilz (Altair) 

... Saturn ... 
a Piscis Australis (Fomal- 

haut) 

Saturn ... ... 
a Piscis Australis (firnal- 

hazct) 

ci Scorpii (Antares) ... 
a Piscis Australis (B'omal- 

Aaut) 
... a Scorpii (Antares) 

a Aquilz (dltair)  ... 
Saturn ... .., 

ci Scorpii (Antares) .. 
... a Aquilz (Altair) 

Sdturn ... ... 
... a Aquilre (Altair) 
... a Scorpii (Antares) 
... 1 99 3 ,  ... a Aquilz (Altair) 

Ursm Dlinoris .., 
a Aquilrc (Altair) ... 

Saturn ... ... 
(3 Urere Sfinoris ... 
a i lqui ls  (Altair) ... 

Saturu ... ... 



to PARKAND vi& NOH, POL U, atzd KZOTAN. 
- - 

Double altitudes or 
zenith distance corrected 

for index and level 
errors. 

0 1  " 

D. A.- 60 20 40 
,, -75 15 60 

D. A. 129 2 10 
,, 51 26 0 

,, 74 37 50 

D. A. 59 58 10 
,, 128 18 0 
,, 78 5 10 
,, 50 42 50 

D. A. 74 36 0 
,, 50 9 0 

D. A. 56 44 0 
,, 48 28 40 

,, 5G 43 30 

D. A. 125 41 40 
,, 72 55 20 

D. A. 55 20 40 
,, 124 39 40 
,, 72 16 50 
,, 124 29 30 
,, 55 20 50 
,, 55 21 0 
,, 124 30 20 

D. A. 104 24 30 
,, 123 22 0 
,, 71 11 40 
,, 104 24 50 
,, 123 22 0 
,, 71 9 10 

~ ~ . E M A R ~ ~ .  

- - -- - - - 

DEDUCED LATITUDES. 

 ELEMENT^ 
USED IN COM- 
PUTATION OF 

Baro- 
meter. --- 
Inches. 

17-6 
17.6 

17.1 
17.1 

17.1 

16.3 
16.3 
16.3 
163 

164 
16.4 

16.0 
16.8 

1G.8 

16.8 
17.3 

21.8 
23.0 
23.0 
22.1 
22.0 
21.9 
21.9 

25.0 
25.0 
25.1 
25.0 
25.2 
25.2 

Fiaal latitudes 
north. 

0 1  n 

33 41 54 

34 1 18 

34 22 28 

34 38 54 

35 29 54 

35 40 55 

36 11 56 

36 51 26 

By stars north 
of zenith. 

0 1  W 

36 61 57 

36 52 8 
" 

EEFnACTION. 

Ther. 
Faht. 

Degrees. 

42 
42 

42 
42 

42 

41 
41 
41 
41 

40 
40 

38 
38 

38 

40 
40 

65 
65 
65 
65 
65 
65 
65 

69 
G9 
69 
69 
69 
69 

By sun or stars 
southofzenith. 

0 1 '1 

33 41 23 
33 42 24 

34 1 26 
34 1 1 

' 34 1 26 

34 22 38 
34 23 31 
34 21 6 
34 22 37 

34 38 19 
34 39 29 

35 29 49 
35 29 40 

35 30 3 

35 41 40 
35 40 10 

36 11 42 
36 12 43 
36 10 13 
36 12 49 
36 11 37 
36 11 32 
36 12 53 

36 51 35 
36 60 24 

36 51 35 
36.49 37 
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Abstract of Observatio~as for Latitude on road from L B H  

PLACE O F  OBBEBVATION. 

-- 

Sorghik IChiang Shahi 
Bazar. 

Chira Bazar . . . .  

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

Khrikhsh Bazar . a .  

Observer' 

-- - 

... KisherlSing 
9, "' 

Kishen Sing ... 
, I  '.. 
)9 ... 
2 2  ... 
, ... 

Bishen Sing... 
1 2  ... 
)) ... 
73 ... 
9 9  ... 
9 9  ... 
3 ,  ... 
9 ... 
9 )  ... 
9 9  ... 
9 )  .-. 
, ... 
9 9  ... 
,, ... 
, ,  ... 
1 )  

,I ... 
9 )  ..- 
. . . . .  
p9 ... 
),  ... 
I ,  ... 
y )  ... 
,, ... 
,, ... 
)I ... 

Kishen Sing ... 
9 9  ... 
9 ,  ... 

m 
b w 
s 
6 

U 
C 
E 
E 
w z -- 

100 

98 

93 

94 

/3 Ursse Minoris 

Jupiter ... ... 

Instrument 
observed with. 

Sextant NO. 8. 
Y )  ... 

2 9  ... 
... 17 

... 9 9  

... 9 )  

!I ... 

9 ,  ... 
P I  ... 
9 ,  ... 
,, ... 

... j *  

... 9 ,  

3 9  ... 
... 9 ,  

... 9 ,  

... 9 ,  

9 9  ... 
... 99  

17 ... 
9 1  ... 

... ,, 

... 9 ,  

P, ... 
s ,  ... 

... 9 ,  

... 9 

9 j  . . 
9 y  ... 

... ), 

... ,, 

... 9 ,  ... ,, 

... I p 

... , 9  ... p y  ... 

GGmi Bazar ... 

Astronomical 
date. 

22nd June 1874 
23rd ,, 

11th June 1874 

l i t h  :: 
13th ,, 
14th ,, 

19th May 1874 
j 9  21 

2gth :: 
77 l9 

2i'st :: 
9 9  ) I  

9 9  ,, 

2gth :: 
2f th  1: 
28th ,, 

99 $1 

2;th :: 
30th ,, 

19 7 )  

3:; June i874 
4th 9 3  

1) 11 

j 9  ) p  

I,  

alh ,, 

23rd May 1874 
24th ,, 

19 9 ,  

Object observed. 

0 Ursae Minoris ... 
a Aquils (Altair) ... 

a Virginis (Spica) ... 
... 0 Urss  Jlinoris 
... a Aquila (Alttair) 
... 0 Urss  Minoris 

a Aquils (AEtair) ... 

a Virginia (Spica) ... 
a Urss  Minoris (Polaris). 
0 Ursa Minoris ... 
a Virginis (Spica) ... 
a Ursa Ninoris (Polaris). 

... 0 Ursle Minoris 
a Scorpii (Antares) ... 
a Virginis (Spica) ... 
u Urse Jii~loris (Polaris). 

... /3 Urse Minoris 
u Urss  Ninolis (Polaris). 

... /3 Ursa Ninoris 
... a Aquils (AEtair) 
... a Scorpii (Antares) 
... a Aquile (Altair) 
... /3 Urss  Minoris 
... a Aquils (Altair) 
... a Virginis (Spica) 

a Urse Minoris (Polaris). 
... Urss  Minoris 
... cc Virginis (Spica) 
... u Aquila (Altair) 
... a Virginis (Spica) 

a Urss  Minoris (Polaris). 
... 0 Ursa, Milloris 
... a Aquils (Altair) 

... a Virginis (Spica) 

... a Virginis (Spica) 
u Urss  Minoris (Polaris). 

... 

90 
" " 1 ' I 'i 12th May 1874 Kishen Sing ... ... 



to YARKAND vid NOH, POLU,  and KH0TAN.-(Concluded.) 

Double altitudes or 
zenith distances correcte 

for index and level 
errors. 

D . A .  84 29 0 
,, 84 28 30 
,, 71 54 0 
,, 105 15 0 

USED IN COY- 
PUTATION OF 
REFRACTION. 

Baro- Ther. 
meter. Faht. 
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Abstract of Observutiolzs for  Latitzccle on roucl front 

, 

PLAOE OF OBSERVATION. 

Kok R.obit ... ... 

Kizil Village ... 

Yangi Hissar Town ... 

Yapchan Village ... 

KASHGHAR-Y a n g i - 
Shahr. In  Embassy 
Quarters just outside 
the gate of the Yangi- 
Shahr. 

Object observed. 

Jupiter ... 
... P Leonis 
... a Virginis (Spica) 

a U r s e  Minoris (Polaris)" 
> I  

S 
>9 

a U r s s  Minoris (Polaris)" 
... a Leouis' (Regulus) 

Q U r s s  Minoris (PoZaris)* 
... y Pegasi (Algenib)" 

a Ursa? Minoris (Polaris)* 
,I  ,) S 

3 )  J3 
S 

... n Tauri (Aldebaran) 

... /3 Orionis (Rigel) 

... E Orionis 

... /3 Orionis (Rigel) 

... E Orionis 
a Ursa  Minoris,(PoZaris)* 

... 6 Orionis 

... E Orionis 

... a Orionis* 
Q Canis Minoris (P.rocyon)* 
a U r s e  Minoris (Polaris)* 

... .u Canis Majoris* 
Urse  Minoris (Polaris)" 

... 9) 2 )  ,," 

... 9, I 8  ,,* 

- 

Capt. Trotter ... 
pp 

P J  

Capt. Trotter ... 
$ 9  

Capt.. Trotter ... 
PJ 

Capt. !&otter ... 
I )  

Capt. Trotter ... 
, ~9 ... 

9, ... 
I )  ... 

... # I  

... 9 J  ... )I 

... )> 

... ,, ... j) 

... ) p  

... 2 9  

9, ... 
... 22 

... 9, ... ,J 

)8  . . , 
9 9  

m 

s 
5 
a 
a 
2 . 

, E 
2 
d 

109 

110 

111 

112 

113 

Instrnment 
observed with. 

Theodolite ... 
... I? 

... 9 9 

Theodolite ... 
... ,9 

Theodolite ... 
... 99 

Theodolite ... 
3, 

Theodolite ... 
... ,, 

9, ... 
... I, 

... 99 

... 9 j  

1) ... 
... Jl 

... > I  

t~ ... 
.*. 9> ... 9, ... 

)I  

9)  . ... 
19 ... ,t ... > 1 

... > I  

Astronomical 
date. 

20th May 1874 
I ,  ) I  

,)  ,, 

30th Nov. 1873 
99 J9 

1 s t  ,Dec. 1873 
18th Mar. 1874 

3rd Dce. 1873 
89 9)  

4th Dec. 1873 
19th ,, 
24th ,, 

9s 9 9  

,I  > 9  

2;i'th :: 
99 >J 

2 l t h   an:) 1874 
Is  1 )  

3:d F'eb." 1874 

13th :: 
" . 92 

I,  97 

,, 
" I 



Double altitudes or zenith 
distances corrected for 

index and level 
errors. 

0 1 11 

Z. D. 33 53 20 
,, 23 9 29 
,, 48 5G 25 

Z. D. 50 11 57(3) 
,, 60 7 33(2) 

Z. D. 49 48 24(3) 
,, 26 20 69 

Z. D. 49 32 48(3) 
,, 24 44 63(2) 

Z. D. 49 34 40 
3,  49 38 39(4) 
,, 49 13 25 
,, 23 8 40 
,, 47 44 30 
,, 40 40 44 
,, 47 44 19 
,, 40 40 34 
,, 40 56 38(3) 
,, 39 47 55 
,, 40 41 14 
,, 32 1 31(4) 
,, 33 52 43(') 
,, 50 51 1G(4) 
,, 55 56 3 2 ~  
,, 50 44 lo@) 
,, 50 47 47@) 
,, 50 49 I S(2) 

. 
REMARKS. 

. AZ. S. 
Mean time= 6 19 48 

?I = 6  44 5 

Nean time= G 56 27 

Mean time= 6 36 15 
,, = 7 38 48 

Mean t ime=l l  7 4 
,, =I0 18 28 

Mean time=lO 51 8 

Mean time= 9 35 47 
,, = 7 25 33 
,, =11 1 46 
,, = 5 53 42 
,, =10 2 5 
,, =10 12 48 
9 ,  =10 17 34 

ELEXENTS 
USED I N  COM- 
PUTATION OF 

DEDUCED LATITUDES. 
EEBBACTION. 

Uaro- 
meter. 

Incler. 

25.3 
25.3 
25.3 

26.4 
26.3 

26.3 
25.2 

25.5 
25.5 

25.6 
25.6 
25.5 
,, 
,, 
,, 
,, 
,, 
,, 
,, 

22:7 
25.5 

2$5 
,, 
,, 
,, 

By stars north 
of zenith. 

0 I 11 

38 39 2G@) 
38 39 20(2) 

38 55 58@) 

39 13 32 

30 24 160) 
39 24 19(41 
39 24 5 

39 24 22($) 

39 24 13(4) 

39 24 14(2) 
39 24 26 (2) 
39 24 33t2) 

Ther. 
Faht.  

De97ee'. 

'71 
71 
71 

20 
20 

37 
33 

38 
38 

24 
14 
17 

9, 

9 ,  

9 ,  

91 

SO 
17 

i b  
14 

i b  
,, 
,, 
9 ,  

By sun or stars Final latitudes 
south of zenith. north. I 

0 1 11 

38 26 11 
38 26 2 
38 26 2 

38 56 17 

39 13 30(2) 

39 24 23 
30 24 36 
39 24 '31 
39 24 24 
39 24 21 

39 25 0 
30 24 57 
39 24 26(4) 
39 24 19(4) 

39 24 32(0) 

0 1 11 

38 26 5 

38 39 23 

38 56 8 

39 13 31 

39 24 26 
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Abstract of Obseroations for Lat i tude on road from 

Object observed. 

... 8 Orionis ... 

a Ursa  Minoris (Polaris) 

Suu (U. L.) ... 

11 1, ... 

a Ursce Minoris (Polaris) 

- 

Instrument 
observedwith. 

... Theodolite 

... Theodolite 

... Theodolite 

... Theodolite 

Theodolite ... 

PLACE OF OBSEBVATION. 

Osten Artysh (Besak Vil- 
lage). 

... Chung Tirik Village 

... Chakmik Fort  , 

Chakmjk ' Station, three 
miles north of fort. 

Torgat Belh ... 
Observatio~zs f o r  Latitude ou road 

.A 
h a 
n s 
E 
h, 
0 
El 
0 h 

9 
0 
3 

115 

116 

118 

118A 

119 

rAyhk Soghon ... 

4 ( 5 

E+ K y r  Bulik ... 
c '( 

$ I U i  Bul ik  ... 
R 

C 

... -5 - (Faizabid 

2 I .a 
2 { 

... I HarBbish i  
E; i 

Aatr~nomical 
date. 

10th Jan. 1874 

9 th  Jan.  1874 

8 t h  Jan.  1574 

3rd Jan .  1874 

7 t h  Jan .  1874 

126 

127  

129 

132 

137 

Observer' 

Capt. Trotter ... 

... Capt. Trotter 

... Copt. Trotter 

... Capt. Trotter 

Capt. Trotter ... 

... 20th Feb. 1874 Capt. Trotter 
1 1, I l1 

Observations f o r  Latitude toke# in 

... Theodolite 

... $1 

Theodolite ... 

... Theodolite 
13 ... 

... ,, 

... Theodolite 

... 11 

#l ... 

Six-inch Sextant. 
), 

27th Feb. 1874 

25th Feb. 1874 
1 1  1 1  

19 11 

2nd ;\larch 1874 
11 11 

9 ,  11 

11th Jan. 1874 
1 7 t h  ,, 

Tangitbr ... ... 

Tughamati ... ... 

Kizil-boia orShamba Bazar 

Khbnir ik or Khduirik 
Sbamba Bazar. 

... r Orionis .. 

... ... a Orionis 

a U r s s  Minoris (Polark)* 

fl Oriol~is (Riyel) ... 
B Orionis ... ... 

... ... E Or~onis 

... 6 Orionis ... 

... ... c 0ri011is 
... aOr ion is  ... 

Sun (L. L.) ... 
#I ... 

Capt. Trotter ... 

Capt. Trotter ... 
... 9 1  

... 11 

... Capt. Trotter 

... IS 

9,  . . a  

Capt. Biddulph 
... ll 

139 

140 

140A. 

140B. 

Capt. Trotter ... 
... 11 

Capt. Trotter ... 
... 9 1  ... 11 

... Kishen Sing 

... Pl ... 11 

... Kishen Sing 

... 13 

11 ... 
... 1 1  

17th Feb. 1874 
81 $1 

18th Feb. 1874 
3 1  11 

13 11 

3rd Jan .  1874 
4 th  ,, 

11 81 

5th  Jan. 1874 

6td) :: 
1, 11 

Theodolite ... 
y l  ... 

... Theodolite 
$9 ... 
11 ... 

Sextant No. 44 
,, 4 4  
,, W 

Sextant NO. 44 
,, 44 
,, 44 
,, 44 

a Canis Minoris (Procyon) 
fi Geminorum (Pollux) ... 

/3 Orionis (Riye2) ... 
... 6 Orionis ... 

E Orionis ... ... 
... a Orionis ... 

a Canis Majoris (Sirius) ... 
a Cariis Minoris (P~ocyon) 

P Orionis (Rigel) ... 
a Orionis ... 
n Canis Majoris (Sirius) ... 
a Canis Minoris (Procyon) 



Double altitudes or 
zenith distances corrected 

for index and level 
e r ror~ .  

t 
0 ' " 

Z. D. 39 59 34 

Z. D. 48 50 36 

Z. D. 62 3 11 

Z. D. 62 41 14 

Z. L). 48 13 51 

REUUKE. 
DEDUCED L A T I ~ D E ~ .  

ELEMENTS 
USED IS CON- 
pnTATIos 
nEFaACTIOR. 

from liTBSHG1TAR to AIISU. 

By stars north 
of zenith. 

0 1 " 

39 47 0 

40 23 53 

Baro- 
meter. --- 
Inches. 

25.0 

230 

21.5 

21.5 

19.4 

Z. D. 41 17 5 
,, 32 35 56 

Z. D. 50 7 31@) 

Z. D. 48 46 1 
,, 40 49 22 
,, 41 42 41 

Z. D. 39 52 31 
,, 40 45 51 
,, 32 6 15 

Z. D. 61 50 7 
,, 60 47 12 

Ther. 
Vaht. 

Degrees. 

20 

2 

32 

10 

-10 

I By sun or stars 
southofzenitli. 

O I1 

39 36 50 

4 0 5 9  

40 8 28 

. iK S. 
Mean time = 9 21 21 

25.5 
25.5 

25 2 

23.8 
23.8 

neigl~bourhood of. ~ A S Z G E B R .  

Final latitudes 
north. 

0 1 '1 

39 3G 50 

39 47 0 

4 0 5 9  

40 8 28 

40 23 53 

23.8 

26.0 
2G.0 
2G'O 

2G2 
26.3 

Z. D. 34 23 22 
,, 11 36 53 

X. D. 48 22 0 
,, 40 24 5G 
,, 41 18 8 

D. A. 116 1 33 
,, 68 11 23 
,, 112 21 23 

D. A. 84 48 33 
,, 116 16 13 
,, 68 25 53 
, 112 35 3 

23 
23 

29 

26 
25 

39 56 41 
39 56 51 

40 1 54 
40 1 57 
40 1 4 6  

30 22 44 
39 22 59 
39 22 44 

39 16 46 
39 15 24 
39 15 44 
39 15 53 

25 

42 
42 
42 

28 
29 

40 6 70) 

40 0 47 
39 59 25 

40 26 57 
40 2G 24 

23.9 
239 

23.7 
23.7 
23 7 

2.5.0 
25.0 
25.0 

2G0 
26 0 
26.0 
2G 0 

39 56 4G 

40 1 5 2  

39 22 49 

39 15 42 

40 0 G 

40 6 7 

3 2 
32 

30 
30 
30 

20 
20 
20 

20 
20 
20 
20 

40 9~ 20 

39 29 34 
39 29 30 
39 29 42 

39 46 1 
39 4G 4G 

a 26 l4 I 
39 29 35 

39 46 24 
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Abstract of 06servutions for Latitude on ~ o u d  from YANGI to EIZAX 

- 

PLACE OF OBSERVATION. 

Aktala Camp ... 

Kasha-s6 Camp ... 

... Tirbhslli Camp 

T ~ S H K U R G H ~ N ,  Camp 
near t h e  Fort. 

Kogachak Camp ... 

Aktish Camp ... 

Shash Tip6 Camp ... 

Pamir-kul, Camp on N. 
edge of Oi-kul or lake 
of Little Yimir. 

Dariz  Diwkn Camp ... 

Mazhr T i p i  Camp ... 

Instrument 
observed with. 

... Theodolite 

... 99 

Theodolite ... 
... 99 

... 99 

... 99 

... Theodolite 

... Theodolite 

... 99 ... 99 ... 
99 ... 99 

Theodolite ... 
... 99 

Theodolite ... 

Theodolite ... 
99 

... I9 

Theodolite ... 
1 9  ... 

... 99 ... 
99 

... Theodolite 

... 99 ... 
99 

I 

Theodolite ... 

d 
b 

2 
I? 
2 
E: a 

$ 
d 

149 

151 

126 

160 

163 

183 

181 

165 

167 

178 

Object observed. 

... a H y d r s  ... 
... a Leonis_(Begzclus) 

a Virginis (Spica) ... ... ... ( Virginis 
... q U r s s  llajoris 
... a Bootis (Arcturus) 

... a Leonis (Begdus) 

... a Leonis (Regulus)" 

... 97 9 99 

a U r s s  Minoris (Polaris)" 
... a U r s s  blajoris* 
... 99 99 99 

... a H y d r s  ... 

... ... a Leouis 

0 Corvi ... ... 

a U r s s  Majoris ... 
... ... 6 Leouis 
... ... 0 Corvi 

L U r s s  Majoris ... 
a H y d r s  ... ... 

. . . .  ... a Leonis 
... a U r s s  Najoris 

r Ursae Blajoris ... 
... ... a H y d r s  

... 13 U r s s  Xajoris 

... y Leonis ... 

- 

Astronomioal 
date. 

22nd March 1874 
9 9 9  

15th I I a y  1874 
99 19 

99 79 

99 19 

27th March 1874 

31st March 1874 
9 9  99 . 
99 99 

99 99 

99 99 

3rd April 1874 
99 9) 

5 t h  N a y  1874 

2nd May 1874. 
J 99 

19 99 

5th  April 1874 
99 99 

99 99 

99 99 

7th  April 1874 
99 99 

99 99 

30th April 1874 

Capt. Trotter 
99 

Capt. Trotter 
9) 

. 19 

99 

Capt. Trotter 

Capt. Trotter 
99 

99 

99 

99 

Capt. Trotter 
99 

Capt. Trotter 

Capt. Trotter 
99 

99 

Capt. Totter 

>I 

Capt. Trotter 
99 

99 

Capt. Trotter 



( 29 1 
PANJAZ (.WAKHANJ vih TASBKUB GHA N afzd 9-ef 2 ~ 9 ~ 2  jozc~neg to YA RKAND. 
- ~ 

I ~ E M  aaxs.  

n. N. S. 
Mean time = 9 23 37 

,, = 9 30 20 
,, = 10 17 48 

t 

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

0 ,  n 

Z. D. 46 35 44 
,, 25 53 42 

Z. D. 48 41 45 
,, 38 8 44 
,, 11 44 60 
,, 18 21 49 . 

Z. D. 25 30 56 

Z. D. 25 12 7(3) 
25 11 37 
53 11 31(3) 
24 40 4 0 ( ~  

,, 24 38 40 

Z. D. 45 43 37 
2, 23 1 46 

Z. D. 60 1 G  18 

Z. D. 24 54 9 
,, 16 18 32 
,, 60 13 2 

Z. D. 11 17 55 
,, 45 21 48 
,, 24 38 58 
,, 25 11 40 

Z. D. 11 31 49 
,, 45 Ci 30 
,, 15 14 59 

Z. D. 16 59 69 

ELEMENTS 
USED I N  CON-  DEDUCED LATITUDES. 
PUTATION 
REF~ACTIOX. 

Baro- 
meter. 

Inches. 

22.2 
23.2 

10.7 
10.7 
10.7 
19.7 

10.0 

20'2 
20.2 
20.2 
20.2 
20.2 

18.2 
18.2 

18.6 

26.0 
26.0 
2G.O 

18.0 
18.0 
18.0 
18.0 

19.6 
10.6 
19-6 

1.79 

01' 

Ther. 
Faht .  

-- 
Degrees. 

29 
29 

2 6 
.2Ci 
26 
26 

15 

23 
23 
23 
23 
23 

9 
9 

26 

18 
18 
18 

4 
4 
4 
4 

27 
27 
27 

20 

Filia1,latitudes 
north. 

0 1  N 

38 29 18 

38 12 0 

3 8 6 8  

37 46 49 

37 37 11 

37 35 13 

37 31 30 

37 14 27 

3 7 0 9  

37 28 53 

By stars north 
of zenith. 

0 1 11 

38 11 34 ' 
38 12 1 G  

37 4G 30(3) 
37 46 
37 46 48 

37 35 13 

37 31 3G 

37 31 54 

37 0 20 

By sun or stars 
southofzenith. 

0  1 '1 

38 29 38 
38 28 57 

35 12 8 
38 12 3 

3 8 G 8  

37 4,6 59(3) 
37 46 50 

37 37 23 
37 36 58 

37 31 32 

37 14 14 
37 15 33 
37 14 10 
37 13 49 

37 0 16 
3 7 0 1  

37 28 53 



Abstract of Obse~*vutions for Lat .  on road frona Y A N G I  HISSAR to I C I L A X P A N J A l T  

PLACE OF OBSERVATION. 

Yo1 Mazir Camp *.. 

Kilah Panjah 
(WAKHAN) 

Capt. Trotter ... 

Capt. Trotter ... 
J> .. . 
J .  ... 

J J  ... 
Y J  ... 
J J  ... 

rn 
L 0 

P 

2 
a 
o !z 
b4 

2 
2 

176 

174 

Astronomical 
date. 

28th April 1874 

18th April 1874 
22ud ,, 

J J  J J  

JJ 1 9  

$ 1  J J  

PI  J J  

Instrument 
observed with. 

I 

Theodolite ... 

Theodolite ... 
J J  ... 
J >  ... 
J )  ... 
J I  ... 
J J  ... 

Object observed. 

u Leonis . ... .. . 

a Urss  Minoris (Polaris) 
a Virginis (Spica) ... 
f Virginis ... .. . 
I ,  Ursre Najoris ... 
a Libra: ... ... 
a Libra ... ... 



( 31 ) 

(WAKBAN)  vih TASBKUR GEA N and return joumcy lo , YARKAND.-(Concld.) 

~ ~ E X A U K S .  

. . S. 
Mean time = 12 61 4 

Double altitudes or zenith 
distauces corrected for 

index and level 
errors. 

0 I I, 

Z. D. 24 42 54 

Z. D. 54 10 43 
,, 47 30 3 
,, 36 57 2 
,, 12 66 8 
,, 52 30 39 
,, 62 33 3512) 

ELEXENTS. , 
USED IN COJI- 
PnTaTIos OF DEDUCED LATITUDES. 
ILEFnhCTION. 

Final latitudes 
north. 

0 I r, 

37 18 7 

37 0 18 

By sun or stars 
southof zenith. 

0 1 11 

37 18 7 

37 0 25 
37 0 21 

37 0 23 
37 0 25P) 

Baro- 
meter. 

--- 
Inchea. 

19-0 

21.3 
21.3 
21.3 
21.3 
21.3 
21.3 

Ther. By stars north 
Fatit. of zenith. 

Degrees. 

32 

26 
25 
25 
25 
25 
25 

37 0 14 

37 0 8 





G E O G R A P H I C A L  A P P E N D I X .  

S E C T I O N  B. 

LONGITUDES. 



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  Xushgltur cannot 
but be considered satisfactory, I have thought advisable to enter somenrhat a t  
length into the subject and to give an example of the computation of a single 
night's observations there, d r a m  up on a form specially prepared from Chauvenet's 
fornzz~la 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 Hints to Tru.r;ellers, a publication of the R,oyal Geographical 
Society (3rd Edition, December 1871), to which the reader is referred. 

The ihstrument employed at  Kashghar is furnished with two micrometers, 
each moving a separate mire, 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 mire of the diaphragm, according as transits or zenith distances are 
required to be observed. - 

The distance between the micrometer and centre wires is adjustable a t  
pleasurc, 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 notins 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 times 
and four readings of the vertical arc. -The readings of the ends of the bubble of 
the level attached toethe 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 timcs. 

I n  the example I have given it took me just three qua+ters of an hour to 
observe ten complcte pairs of zenith distances as before described. A quarter 
of an hour may be allowed for the observation of three pairs of zenith distances 
to a star for time, prior to the observations to moon, and an equal time for 
similar observations after. To complete the observations in 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 a t  certain times 
when the moon is favorably situated for observation ; still, however, even in 
this respect it contrasts favorably with a11 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 Truvellers, 
modified by subsequent experience : they may I hope be of use to future explorers. 

c c  Take pairs of observations of zenith distance on a star for the determin- 
ation of the local time and chronometer error, thcn 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 



rate may be duly ascertained and allowed for. Thc cffect of instrumental errors 
will be materially mduced 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. I n  north latitudes, when the moon is going from south 
to north in declination on ally day, she is most favorably situated for observ- 
ing mhen 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 wlaetz the direction of the proper lftotiolt of the moon is towards the zenith 
of the observer. Thc 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 thc 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. For practical purposes i t  will suffice 
to drop a perpendicular from the point indicating the moon's mean position on 
to thc ecliptic, and drawing through that point a line at right angles with the 
per~endicular, and prolonging it to cut the declination circle. I t  will be found 
that the most favorable timcs occur when the moon is on the observer's prime 
vertical, and the lcast favorable mhen she is on the meridian. TVhcncver 
possible a few observations shoc~ld be taken daily on several days rather than 
a large number on a singlc day." 

An exanination of the results of the observations now published shows, at  
a glancc, that those at Kashghar are both much more complete and satisfactory 
in every way than thosc takcn at  Yarkand and elsewhere. This is easily 
accounted for by sevcral reasons :- 

31y stay at  Yarkand was limited to twenty daysinall, many of which 
were cloudy and unfavorable for observing; whereas I was at ICashghar on and 
off for more than two months, during wh~ch time I was enabled to select the 
most favorable days for observing ; I was at Yarkand during the early portion 
of our stay in thc country, and not knowing what opportunities I should have, 
if any, for further obscrvations, there or elsewhere, I observed the moon mhen- 
ever I could get an opportunity quite irrespective of its position being favour- 
able or otherwise. The observations werc taken in a small court-yard, ~vhcre 
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 dclicate work as observations for longitude, particularly where a 
pocket chronometer had to bc 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 Kashghar as the origin for 
all my positions in Turkestan. 

I have merely employed the other observed longitudes as checks upon the 
menera1 accuracy of the positions of those points as determined by other methods, 3 
for which vide the details on the construction of the map which are given in 
the body of the report. 

(Sd.) HENRY TROTTER, Copt., R.E. 



Observations for Time, and resulting Chronometer corrections employed in determining 
Local Mean Time for the calculatio~t of Zongitude from Aunar Zenith Distances. 

. 
&anof 

Chronorne- 
ter Times. 

. . 8. 

10 8 320 
11 43 27.3 
11 7 57.6 
12 40 2.6 
9 21 31-1 

11 39 11.7 
11 50 45.6 

7 40 17.0 
l o  38 33.6 
6 56 31.0 

10 45 45.7 
12 50 17.0 
13 36 52.9 
15 3 56.5 

9 10 99 

10 18 29.2 
11 45 13.2 

$t ,s+o;  E 5 2 o s.- 
BE-( 

% a 

x2 3 J g 2 G E o a c t n  
& P  E c . 5  

s. M. S. 

-0 22 22.0 
-0 22 21.6 
-0 22 19.2 
-0 22 19.3 
-0 22 19.2 
-0 22 20.7 
-0 22 20.1 

-0 22 22.0 
-0 22 22.4 
+3  12 25.5 

-0 18 25.7 
-0 18 26.2 
-0 18 23.2 
-0 18 22.6 

+O 2 34.4 

-0 10 5.2 
-0 10 4.9 

Object 

y Qeminorum ... 
6 ,, ... 
0 ,, ... 
a Leonis ... 
CL Androrn. ... 
a Arietis . .. 

,, ... 

0 Geminorum ... 
a Leonis, ... 
u ,, . .. 

/3 Tauri ... 
0 Geminorum ... 
, , ,, ... 
9 ,  1,  ... 

u B o o t i s  (Arc- 
turus) ... 

/3 Geminorum 

I ' 

Place of Obeer- 
vation. 

KASHGHAR 
(Yangi-Shahr.) 

YARKAND ... 

TASHKUR-3lstMarch.  
GHAK. 

KILA PAW- 
JAH ... 

A 
L 0.- 

H 
0 ' 2 %  "onLa 
c N .2.2 r 
2-0 % 5 

I ,, 

Astronomi- 
cal date. 

1873. 

6th Dec. ... 
,, ,, ... 

7th ,, ... 
,, ... 

2;th ,, ... 
28th ,, ... 
,, ,, ...a 

1874. . 

29th Jan .... 
,, ,, ... 

31st ,, ... 
1873. 

8th Nov. ... 
,, ... 

&h , , . . . 
9 9  1 ,  ". 

1874. 

24th April 

C 
0 

C 

$2 .- 
Ci 

E. 
9 ,  

,, 
1 .  
,, 
,, 

E. 
y 9  

,, 

E. 
,, 
,, 
9 ,  

E. 

ELEMENTS % 2 
I1IPLOYE.D IN COM- 4 

BE- . 

u Leonis(Regu1us) :,, 

FRACTION. 
C- 

C k  & 
0 % 
6% Baro. 

In. 

25.7 

258 
. . . 

5.5 
25.6 

... 

... 
25.5 

26.25 

26-25 
... 

20.2 

... 

Tl~er. 

(Fahrt.) 
0 

24 
... 
... 
15 
20 
18 
... 

31 
16 
15 

28 
... 
23 
... 

23 

41 
4 55 26 9 

3 
3 
3 
3 
3 
2 
2 

3 
' 3 

4 

3 
3 
3 
3 

3 

3 

a h- 

0 1 n 

53 8 29 
41 15 19 
47 21 5 
66 7 53 
42 46 7 
50 11 53 
52 26 18 

47 13 26 
49 40 49 
49 34 17 

46 4 26 
48 57 41 
39 3 G 
22 15 22 

58 51 15 

58 26 41 
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Obse~*vatio~zs of Lzclzcc~ Zenitlz Distafzces and resulting clete~4nzi~zutiott of Lofzgitucle. 

PLACE O F  OBSEB- 
TATION. 

Astronomical 
date. 

KASHGHSR(Yangi-  
Shahr). 

The station of obser-' 
vation was in the 
centre of the  E m -  
bassy Buildings just 
outside of and to 
t h e  north of the 
YangiShaBr 01. Serv 
City. 

THE 

t_.e 
o 0: i x  

-4s 
- 2 ~ ~  5 ?z $ a - 
2 E g T  

0% $ 
9 -  - 
C o n e  

- a 

4 %  . - 
U1 
4 

j 
E .z 

ZZ 3 
4 

R E S U L T ~ G  

valuefrom 
each pair of 

observa- 
tions. 

MOOX. 

5 .  
~1 sd.- 

. d  
6 

6 
fi 
2 2 
c E 

o S, 

Z 

d "  
1i.X 

3 45 

4 45 

4 4 0  

5 15 

3 25 

L o x a ~ ~ o n e .  

Xean of each 
day's 

observations. 

I . .  8. 

5 4 9 
4 25 
4 G 
4 15 
3 51 
4 16 
4 0 
4 25 

5 3 69 
4 10 
3 6G 
4 19 
4 20 
4 21 
4 7 
4 5 

5 4 14 
4 11 
4 23 
4 17 
4 32 
4 24 

5 1 42 
4 34 
4 28 
4 41 
4 '4-0 
4 36 
4 42 
4 3G 
4 23 
4 34 

5 4 41 
4 36 
4 48 
4 41 
4 44 

U; dl. s. 

5 4 11 

5 4 10 

5 4 20 

5 4 36 

5 4 47 

0 1 11 

48 30 3 
47 43 47 
46 40 26 
46 3 40 
43 59 14 
4.1 16 48 
42 23 11 
41 45 4 

49 1 13 
49 7 69 
47 2 24 
46 23 50 
45 7 4 
44 27 30 
43 33 28 
42 51 23 

63 13 22 
54 2 16 
5 7 1 6 2 0  
58 0 11 
69 4 2 
69 42 29 

4G 56 38 
47 43 14 
43 33 30 
49 43 0 
50 17 58 
51 17 43 
51 53 54 
52 45 57 
53 28 12 
54 25 40 

42 31 24 
41 49 33 
41 1 42 
40 14 34 
39 13 27 

L. 

L. 

L. 

L. 

U. 

GthDec. 1873. 

7th ,, 

27th ,, 

28th ,, 

29th Jan. 
1874. 

x s. 
10 27 19.3 

30 59.0 
37 4.4 
40 19.9 
5124.4 
55 9.3 
59 45.2 

11 3 15.2 

11 24 3.1 
23 46.8 
34 37.3 

'33 2.3 
44 52.1 
4s 23.3 
63 12.9 
56 58.0 

9 47 18.0 
53 17.1 

1 0 1 1 3 4 9  
15 62-1 
22 2.4 
25 44.6 

10 25 34.8 
30 10.9 
35 5.8 
41 48.7 
45 10.3 
50 62.7 
54 15.5 
59 13.6 

11 2 44.2 
8 31.2 

G 33 49.5 
37 32.2 
41 46.0 
45 57.1 
51 22.2 

E. 

E, 

. W. 

W. 

E. 
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Observations o f  Lujzar Zenitl$ Distances and veszclti~zg detet*nzinatio~z o f  Long.-(contd.) 

PLACE OF OBSEE- 
VATION. 

KASHGHAR (Yangi- 
Shahr) -concluded. 

t 

.2 A e G 
LZ 3 
3 s E - 
0 

$ %  
% $  v $  -0 

2 , m ~  & o n 4 0  
g 

O I N  

38 36 19 
37 53 63 
37 12 17 

42 21 G 
41 39 0 
40 2 49 

Astronomical 
date. 

29th Jan. 
1874. 

31st Jan. 
1874. 

TIIE ~ ~ O O X .  
t, 
E - 

.! 
O 5 
c% 

8 

I?. u. 8. 
54 39.8 
63 26.6 

7 2 7.9 

8 31 25.7 
35 12.4 
43 48.7 

-- 
2 .$ - c+,m ~ O . S S A . ,  
i z  

E. 

E. 

4 29 
4 34 
4 50 

38 20 9 
37 54 22 
3G 36 42 

- .  
G t. 

g 
a s  '7  0 

Cr 

G o d 
o u g k s .- 
a'-S 2 
Q 

H. X. 

5 30 

I~ESULTIXU 

"lue from 
eaehpairof 

observa- 
tions. 

H. iu. S. 

4 51 
4 59 
4 54 

5 4 44 
4 241 
4 51 

L 

& 1 
- 0  E 

A 
g 

U. 

U. 

52 15.4 
55 23 3 

9 2 25.1 

LOXUITUDE. 

Mean of 
dayP 

observations. 

5 4 39 

YARKAND 
Station of observation 

in the Embassy 
Quarters in the cen- 
tre of the Yangi- 
Shahr or New City. 

Ditto s e e  

H.Z. 

2 40 

\ 

11 GO 

H. N. S. 

5 4, 27.2 
or 

0 1 r/ 

76 G 47.5 -- 

H. a. 8. 
5 8 51 

5 9 5G 

Arithmetical Mean of Longitude from six days' observations, 
which is the value finally adopted. 

8th . 
1873. 

I ?  1 9  

E. 

W. 

11 10 35.0 1 6 8 30 
16 54.7 8 30 

I. 

U. 

20 33 2 
24 35.1 
28 449 
45 608 
49 25.3 
53 44.5 

12 0 41.2 

20 22 51.3 
26 7.9 
30 1.8 
34 58.4 
38 15.6 
42 2.2 
40 16.0 
52 50.8 

59 67 
53 48 30 
53 7 19 
52 21 38 
51 34 9 
48 19 50 
47 38 27 
4G 26 52 
45 30 28 

57 55 21 
58 32 13 
69 15 65 
GO 10 58 
60 47 38 
61 29 37 
62 1G 38 
G3 29 22 

8 35 
8 48 
9 13 
8 58 
9 6 
9 8 
9 0 

5 9 40 
10 0 

' 10 7 
9 50 
9 55 
9 52 
10 4 
9 59 
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Observations of  Lzc~zar Ze~ai t l~  Distajzces alzd ~*eszclti~zg deternzinution of  Long.-(concld.) 

* Obscrvatious were also taken a t  Yarkand on three other nights, when the moon was so unfavorably situated that tllese havo 
not been employed. 

t Obscrvntions were made on another nigbt n t  Kils Panjal~, but it  appeared from the resulting time coinputations that  tho 
cl~ronomcter emnloved had bcen going irregularly. I 

PLACE OF OBSEB- 
VATION. 

YARKAND ... 
Station of observation 

in the  Embassy 
Quarters in the cen- 
t re  of the Yangi- 
Shallr or New City. 

Astronomical 
date. 

0 t h  Nov. 
1873. 

TASBItiJltGHBN ... 
Station of observation 

about 300 yards t o  
the  east of thc Fort .  

KILA P A N J A H  ... 
Station of observation 

about 300 yards to 
south of priccipal 
Fort  of Icila Panjah. 

THE A 4 o o x .  
k 

a a q ~  5 g; e 
a g ~ E  

h m k q  
0s O t- 

0 ° 1 0  
R PZ;;z 

O 

38 17 7 
37 25 58 
36 35 2G 
35 39 54 
31 57 45 
31 6 19 
30 6 53 
20 11 7 

2 
4 ;  

si 8 2  

E. 

k 

i h E &  
O O ' C C A ' "  

B d  -- 

L. 

0 
fi - 
g E 
s a 
US 

la% 

2 E 

" X . M . S .  

13 36 28.9 
40 58.1 
4525.9 
00 19.5 

14 10 4.3 
14 41.2 
20 a.9 
25 5.8 

8 15 

13 0 

6 9 1 G  
or 

0 1 '1 

77 10 0 
0 1 n 

77 15 55 -- 
H. M. S. 

5 1 3G 
or 

O ' ' 
75 24 0 

o I I( 

75 10 1 
-- 
21. a. 8. 

4 51 2 
or 

O ' " 
72 45 30 

0 I W 

72 45 20 

Arithmetical mean of longitude from threc days' observations* ... 

Final longitude adopted for Yaikand, vide body of Report ... 

31st March 
1874. 

- 
& 

2% 
4 

2 
E E ~  
7 
?s e 

H.M. 

1 5 . 1 5  

R e a o r ~ ~ s a  

Value from 
eachpairof 

observa- 
tions. 

11.M.S.  

5 8 52 
9 11 
8 55 
9 7 
9 8 
9 2 
8 50 
9 1 

L o x o r m n ~ .  

Mean of each 
day's 

observations. 

8 . i U . S .  

5 9 

5 2 16 
2 4 
1 44 
1 26 
1 7 
1 1 

E. 

Which gives t h e  Astronomical longitude from one night's observa- 
tions. 

Final lorlgitude adopted for Tashkurghan, vide body of Report ... 

U. 

4 50 55 
51 17 
51 7 
51 2 
50 43 
50 57 
51 8 
51 9 
60 56 

Which gives the Astronomical l o ~ ~ g i t u d e  from one night's observa- 
ti0ns.t  

Final loligitude adopted for Kila Panjah, vide Geograpllical Chapter. 

10 23 21.7 
31 0.5 
34 53.5 
3 s  59.7 
58 28.8 

11 2 32.8 
0 13.8 
9 34.0 

20 14.1 

G l  44 7 7 27 42.3 

24th April 
1874. 

GO 37 23 
50 59 7 
50 16 52 
58 4 33 
57  1 7  40 

W. 

=. I 44 0 53 
45 13 15 
46 15 41 

33 51.1 
37 24.3 
41 20.0 
45 7.2 
52 32.7 

I 47 3 4G 
50 52 43 
51 40 43 
52 24 10 
53 3 42 
55 9 16 
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SPECIJSEN COPY OF COAIPUTBTION OF ONE DAY'S 

Conzpzctation of  Longitzicle fi* 

A t  Xus?~glza?* (Yujzgi-Sl~alt?~) Station, on 
~ - -  - - -  . - .  

i 
]Vest of' Meridian. 

itloon Lower Limb ol~served. Lat. N. = q = 39 24 32 Assu~ned 

x o .  of observation (Mean of F. L.  and F. R.) 1 

" ' " I  
2 3. 

No. 

(1) 
(2) 
(3) 
(4) 
(6) 
(6) 
(7) 
(8) 
(9) 

(10) 
(11) 
(12) 
(13) 
(14) 
(15) 
(16) -- 
(17) 
(18) 
(19) 
(20) 

10 47 55.2 
22 20.4 

10 26 34-8 
6 20 84.8 

46 36 88 
57 

16 2 
11 
-- 46 41 22 

GY 45 
6 

354777 
T.86192 
3.40060 
43 49 

45 68 83 
11 67 8. 

15 
11 67 23 
27- 

73 26 42 
18 31 24 
36 42 61  

0 15 42 
1.7765729 
1.2066735 
0.1120256 
0.0095255 
T.1047055 
T.5523988 

41 48 18 
18 SS 6.8 
10 25 34.8 

52.7 
4 64 33.3 
2 47 13.2 
2 7 20.1 
6 21 1.1 
5 4 33.7 

26.3 
2.155 

14.621 
1 .8880 

Chronometer Time of observation ... 
... ... ,, Correction - 

Local Mean Time (Ast. D.) = 28 days ... + 
Approx. Gr. Mean Time = (3) + & = 28 days + 
( 's observed Zenith Distance ... . =to 

... Refraction (for B aiid T) = r ... = + 
( 's Semi-diameter a t  (4) from N. A. = S ... - 
Prom Table I A S ... - ... ... (6) +- (6) + (7) + (8) = r2 
( 's Horizontal Parallax a t  (4) from N. A. = T" .t 
From Table I1 A + 
Log. TI " = log. (T -k A *)" .. ... 
Log. sin 52 ... ... . .  
(12) + (13) = log. ( r l  sin (2 )" ... 
q sin m3 ... ... ... 
(9) - (15) = (2 - TI sin (2 = ... ( 1 -  

( 's Declination a t  (4) froni N.A. = 6 ... + 
... A6 from Table I11 ... ... + 

... (17) + (18) = 6 + A  6 = 61 ... + 
$ - (19) = (9  - 61 ... ... 

10 62 31.3 
22 20.4 

10 30 10.0 
5 25 10.9 

47 43 14 
59 

16 2 
11 

47 28 0 
68 44 

5 
3.54763 
1.86740 
3.41505 
43 20 

46 44 40 
11 58 1 j  

15 
11 68 30 
-- 27 276 2- 

74 10 42 
19 18 35 
37 5 21 
9 39 10 
Jm7b03585 
T.2216847 
0~2120256 
0.0095554 
1.1266242 
1.5632621 

42 54 56 
I 8  23 5.8 
10 30 10.9 

53.4 
4 59 10.1 
2 51 39.7 
2 7 30-4 
5 25 47.8 
5 4 23.1 

36.9 
2.166 

14.615 
I.88Sc) 
1.8331 

(21) 
(22) 
(23) 
(24) 
(23) 
(26) 
(27) 
(28) 
(29) 
(30) 
(31) 
(32) 
(83) 
(34) 
(36) 
(36) 
(37) 
(38) 
(39) 
(40) 
(41) 
(4.2) 
(43) 
(44) 
(46) 

10 67 26.2 
22 20.4 

10 35 5.8 
-. 5 30 5.8 

48 33 30 ' 
1 0  

16 2 
11 

45 18 17 
68 44 

5 
3.54765 
1.87318 
342070 

43 56 
47 34 22 
11 59 27 

15 
11 69 42 
27 29 50 
74 59 12 
20 0 32 
37 20 YG 
10 4 46 

1.7843813 
1.2430716 
0.1120256 
0.0096876 
1.1490661 
1.5745331 

44 6 R 
18 'LY 6-8 
10 35 6.8 

54.2 
5 4 5.8 
2 56 24.5 
2 7 41.3 
5 30 51.2 
5 4 14.6 

45.4 . 
2.166 

14 609 
T.SSYO 
1.8426 
0.1319 

( 1 6 ) + ( 2 0 ) = ~ l + ( ~ - 6 1 ) = 2 a l  ... 
( 1 6 ) - ( 2 0 ) = ( 1 - ( $ - 6 1 ) = 2 ~ ~  ... 

UI ... . . . .  
... ... '"2 

Log. sin a1 ... ... 
Log. sin ~2 ... ... 
Log. s e c ~  ... ... 
Log. sec a1 ... ... 

(23) $ (26) + (27) + (28) = log. sin z+ 8 
Log. sin + t ... ... ... t (in arc) ... ... + 

S. T. Gr. Alean Noon 011 28 days (see (4) ) ... ... Local Mean Time (same as (3) ) ... 
... Acceleration for (4) ... ... 

(32) + (33) + (34) = local S. T. of observation = 8 ... t (in time) deduced from (31) ... + 
a ' s  Right Ascension or AR = 0 - t ... ... Greenwich Mean Time for (37) from N. A. 
(38) - (33) = Approx. Long. = z2 ... - 
(30) - L1 =La - L1 ... ... + 
At  (38) change in ( 's A R for increment of l m  = ha + 

Do. Do. Decn. Do. =p" + 
Log. cos g, (see (27) ) ... ... 
Log. sin t (see (31) ) ... ... 
Log. cosec (1 (see (1G) ) ... ... 



OBSERVATIONS FOR LONGITUDE AT KASHGHAR. 

28tlt December 1873 (Civil  date,,^.^. ) 
0 I1 

Long. E. = L1 = - 76 15 1 Barometer - - B = 25.6 Inches. 
- - 5 5m. in time Thermometer = T = 18' (Fahrenheit.) 



( 42 ) 

SPECIMEN COPY OF COAlPUTATION OF ONE DAY'S 

Conqz6tation o f  Longitzcde fr 

At Easlrglrar (Yangi-ShaAr) Station, on  
- - ~ - -  - 

Explanation of Sym6oZs adopted. 

West of Neridian. 
Moon { Lower Limb observed. N. = q, = 39 24 32 Assumed 

Ast. D. stands for Astronomical Date. 
G r  : do. Greenwich. 
S. T. do. Sidereal Time. 
N. A. do. Nautical Almanac. 
Approx: do. Approximate. 

l '  Rules for Computation. 

2 

.... Compute 6 for each observation, i.e., for Nos. 1, 2, 3 8. 

for middle observation, and adopt this value as  constant for all the other observations. 
Do. AT 
Do. r and AS for No. 1 and NO. 8, and interphato for NOS. 2 to  6 with change in Or. l Ieao Timc br 

argument. 

NOTE.-# and A S  have the same sign and are both * when U z r l i m b  of is observed ; is + lower 

1 Ref. 

W in N. Latitude ; t is " if (I is  -of qer idian ; A is always + ; P is -C when ([ is moving i n  Declination from 
E 

O ' " I  
No, of observation (Mean of F. L. and F. R.) 

- 

S. to N. . . sign of a = sign /of x sign of t .  
N. t o  S. 

- 
1,8551 
0-0114 
T.0005 
0.3334 
1.1761 
1.5114 
1.1650 
1.6536 
1.450 

18s. 

5h. 4m. 42s. 

T.8588 
0.0190 
T.9904 
0.3334 
1.1761 
1.5189 
1.1648 
1.6459 
1.442 

26s. 

4m. 34s. 

No. 

(46) 
(47) 
(45) 
(49) 
(50) 
(51) 
(53) 
(53) 
(54) 

3 

T.8625 
0.0269 
1.9904 
0.3336 
1.1761 
1.5270 
1.1646 
1.6376 
1.434 

32s. 

4m. 28s. 

(43) + (44) + (45) = Log. sin p ... 
Log. tan p from (46) ... ... 
Log. cos 61 (see (28) ) ... ... 
Log. X (see (41) ) ... ... 
Log. 15 ... 
Log. sum = (47) c 4 8 )  + (4;) + (50) ... 
Lop. p ... ... ... 
(52) - (51) = log. a (see Table IT.) ... + 

... ... Z + a  
..a ... + 
... ... (56)  x=Li + A &  - 



OBSERVATIONS FOR XOlVGITUBE AT KASHGHAR.-(Coiztinued.) 

om Zunar Zenith Distances. 

28th December 1873 (Civil Date, P.M. ) 
0 b 

Long. E. = L1 =- 76 15 I Barometer = B = 25.6 Inches. 
5h. 5m. in time Thermometer = T = 18" (Fahrenheit.) 

Mean resulting longitude from observations on 28th Deoember 1873-51. 4m. 36s. or '76" 9' 0". 

TaTable used to fac2'litate tAe computation. 

TADLE 11 for A rr TABLE 111 for A 8 = D (1- f )  

6 Equatorial a 

a D 
1 
.d u 
e 

0 0.0 0.0 
10 0.3 0.4 
20 1.2 1.41 0.0 0.0 . '00 
30 2.7 3.1 1.8 2.1 '00 
40 4.4 5.1 10 3.7 4.2 '02 
50 6.2 7.2 15 5.5 6.3 '03 
60 8 .O 0.2 20 7.2 8.3 '06 
70 25 8.9 25 '09 10.3 

30 10.6 12.1 30 '13 
35 12.1 13.9- 
40 13% 15" 

T a n r , ~  I for A s 

Example. q, =3O0.J' 45 14" 17'2 ' 
,561.7, 8 = 70 50 
From Tables 

D= 11.".5 
- f D =  - 1 -2 - 

A 6 =10 

-- - 
3 d 

<;z 
m - . -  " c Q 

2 
0 .  

0 
10 
20 
30 
40 
50 
60 
70 
80 
90 

Horizontal semi- 
diameter. 

14' 0" 

I 

12.7 
12.5 
12.0 
11.0 
#9'7 
8.2 
6.4 
4.4 
2.3 
0.1 

17' 0" 

,I 

18;8 
18.6 
17.7, 
16.3 
14.4 
12.1 
9.5 
6.5 
3.4 
0.2 





G E O G R A P H I C A L  A P P E N D I X ,  
I 

S E C T I O N  C. 

HEIGHTS. 



h'o~~.-The figures in column (5) when given in inches are the corrected readinga of a mercurial mountain bnrometcr unless the lcttcr A. is 
The numbcrs in brackets following the figures in column (6) indicate the numbcr of qets of observations, tho correctedmean of which has bccn emplojed 

AT STATION 

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

Inches 
or  Degrees. 

19.340(2) 
16-776(4) 
15.635(6) 
16.680(2) 
18.650(6) 

lS.022[2) 
17.851(7) 
17.217(8) 
15.135(2) 
15.727(4) 

17.38!3(4) 
16.864(4) 

15.897 
14.596 ' 
14.012 
15.534 
15.560 
15.729 

16.149(') 
15.725(') .. 
14*805(l) . 
1:,.714(4) 
15,309(1) 

A 15.18(1) 
15*625(1) 
15.844(8) 

181.60(2) 

16.005(2) 
16.786 

. - 
Y 
a 

2 
ad 2 3  

-2 - 
& c 
s 

5 a 

1 
2 
3 
4 
5 

6 
7 
8 
9 

10 

11 
12 

13 
14  
1 5  
1 6  
17 
18  

19 

Observer. 

... Capt. Trotter ... 91 

') s 
.. 

33 ... ... 91 

... 
jp 

97 . 
I) ... ... 73 ... 
" . 

19 ... 
37 ... 

Capt. Biddulph 
9 2  ... 
9 9  ... 
) Y  ... 
17 ... 
7 1  ... 

Capt. Trotter 
19 ... 

Place of Observation. 

... Chimray village ... ... 
Zingral Camp ... ... ... 
Chang La (or Sakti Pass) ... ... 
Tsultak village ... ... ... 
Taukse village ... ... ... 

Chakr Talao Camp ... ... ... 
Lukong village (on Pangong Lake) ... 
Chhgrh Camp ... ... ... 
Lankar La (or Narsimilc Pass) .,. ... 
Rimdi Camp ... ... -.. 

... Pamzal Camp ... ... 
Gogra Camp ... ... ... 

(Shummal Lung pa or Bhao ... 
... . 9.5; 1 Changlung Burma Pass ... 

2Eb" - I N .  ischu (Camp near) ... 
, 4 1 Lingzi Thung plain (south side of) ... 

... s i Lingzi Thung plain (camp on) 
m a  (Shmn6 Camp east of Kiziljilga ... 

(Kotnjilga Camp ... ... 
... ... 

), ... 
, , ... ... 2, 

3,  ..:. 
... 7, ... 19  ... 91 

... 9, 

... 7, 

Date. 

... 13th Sept. 1873 
14th ,, ... 
15th ,, ... 
l l t l i  & 17t'1'i~e~t. 18% 

18th Sept. 1873 
19th & 20th ~ e p t .  1673 
21st Sept. 1873 ... 
22ud ,, ... 

~1 I Y  ... 

23rd ,, ... 
24th ,, ... 

26th ,, ... 
27th ,? ... 

... 
2& :: ... 

... 
3;th :: ... 

... 26th ,, 
28th ,, ... 

... 
2;th :: ... 
30th ... 

... 1st Oct. "1873 
,, )I ... 

2nd & 3rd Oct. 1873 ... 
27 9 )  

lst,2nd 9 1  

8th ., ... 

Lung Pass .. 
... 
... 

... ... Compass Wala's Pass 
... Karakash Ztiver near Compass La 

Shir~glung, or Dunglung Camp ... 
C Ditto ... ... 

27 
28 

I<iziljilga Camp ... ... ... 
Chungtash Camp ... ... ... 



ATIOlVS FOR HEIGHT. 

attached, Inivhich cnse an aneroid barometer hae been Used; whcn given in  degrees the figures arc the corrected mcnns of hypsornetrical readings. 
in determining the height. 

r Thc height of the observatory nt Lch Is tnkcn us 11,538 h c t  nbove sen level. 

REMARKS. 

By Captain Biddulph, 17,395 feet. 

By Captain Biddulph, 18,530 feet. 

Alean height = 17,030 feet. 

C) 

% 
0 .  
zz! 
.4D2 - 2 e~ 

b D l  
.5 fi 
2 2 g E 
c: 

Feeteet. 

11,890 
15,780 
17,590 
15,950 
12,000 

13,900 
-14,130 
15,090 
18,420 
17,500 

14,790 
15,570 

17,020 
19,280 
18,630 
1'7,680 
17,610 
17,150 

16,730 
17,250 
18,910 
17,330 
17,890 
18,160 
17,440 
17,030 
17,030 

16,590 
15,590 

KA ND vi8 Chalzgcltegznzo c~nd Slta hidzilcc. 

OF OBSE~LVATION. 

4 
0 .  
G s 
2 2.5 
2 2 %  
z 
G w  

Degrees. 

63 
5 7 
43 
5 1 
51 

61 
56 
52.3 
45 
41 

59 
47.3 

... 

... 

... 
* . . . 

... 

... 

47 - 24 
33 
32 
21 
. . . 
33 
25 
... - 

. . . 

... 

c. 
0 .  

2 3 > + 6 .- 
!p-2 , 
W d  
i-l 

Degrees. 

61 
5 1 
31.3 
38 
48 

58 
55 
48.8 
25 
42 

64 
45.5 

. 49.2 
32 
36.3 
33 3 
29-0 
22.0 

44 
22 
26 
28 
15 

.- 23 
80 
25 
18 

26.5 
37.8 

LEH.+ 

C 
0 1 

2 3 2 s ~  
; .z 
$'z  
E 

Degrees. 

5 6 
56 
54 
54 
54 

54 
54 
54 
54 
54 

52 
64' 

57.6 
56'5 
57.8 
56.3 
56.3 
54.2 

52 
52 
52 

" 52 
49.3 
40.6 
40'6 
40.6 
40.6 

43.1 
43.5 

AT BASE 

Corrected 
reading of 
barometer. 

Inches. 

19.580 
19 580 
19.617 
13.617 
19.617 

10.617 
10.617 
10.617 
19.617, 
19.617 

19.569 
19.560 

10,429 
19.478 
10.306 
19.522 
19.522 
19.443 

19.569 
10.569 
10-569 
10.560 
19.569 
19 537 
10'572 
19.572, 
19.537 

19.508 
19.659 

STATION 

Cr 

O A 
a 4  

2 2: 2 a z 2 
g 5 

Degrees.' 

60 
60 
58.3 
58 
58 

58 
5 8 
58.3 
58.3 
5 8 

56 
56.3 

... 
,. . 
... 
. . . 
... 
... 

5 6 
56 
56 
66 
56.3 
49 
49 

'40 
49 

... 

. . . 



The menn hcight of the bnromctcr, derived from four months' obscrvatione at YBrknnd, baa here 

- 
AT STATION 

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

Inches 
or Degrees. 

16.898 
17.233 
17.450 
17.656 
17.706 
18.036 
18.376 
18.491 
18.800(2) 
18.804 
10.057(2) 

16,322(3) 
182.75(2) 

A 15.35(1) 
180.80!2) 
182.15(2) 
16.571(2) 

A 15.36(1) 
15.309(1) 

A 15.36(0 
18.575(1) 

19.477(1) 
18.290(1) 
16.106(1) 
21.700(1) 
24010(2) 

24.426(1) 
24866(1) 
25.931(1) 
25.711(3) 
25.992 * 

.A 
4 : 
%p1$ - -?z 
.5 + rJ 
2 0 

2 ,  5 z -- 

29 

Date. 

!It11 Oct. 1873 ... 
10th ,, ... 
11th ,, ... 
12th ,, ... 
13th ,, .. . 
14th ,, .. . 
15th ,, ... 
16th ,, .. . 
18th ,, ... 
17th ... 
17th & 18t i  Oct. 1873 

10th Oct. 1873 ... 
J, . . . ... 

t :: ... 
... 

1 :: ... 
15th ,, ... 
1 ,, ... 

... 
1 :: .. . 
21st ,, ... 
22nd ,, ... 
23rd ,, ... 
25th ,, ... 
28th ,, .. . 
2nd Nov. 1873 ... 
4th ,, ... 
7th ,, .. . 
6th 

Dec. 187g to ~ar ; ;  
1874." 

Place of Observation. 

(Karakash River, 'captain Biddulph's Camp 

Observer. 

Capt. Biddulph 
11 . 
JI  , .  
99 . 
J I  ... 
1 9  . . 
17 ... 
8 9  ... 

Capt. Trotter 
Capt. Biddulph 
Capt. Trotter 

Capt. Trotter 
91 . 
JI  ... 
1 9  . . . 
9 9  , 
I J ... 
9 J ... 
J I  . 
11 ... 
11 ... 
J I  . . . 
1 J . .. 
JI  ... 
9 9  ... 
IJ  ... 
11 .. . 
JI  ... 
9 9 ... 
)J . . . ...... 

30 Ditto ditto ... 
Ditto ditto ... 

ditto ... 
ditto (Sora) ... 
ditto ... 

3 5 .  
36 
37 
38 
35 

39 

40 
41  39 
42 

S =  g 2 
~2 

Ditto ditto ... 
Ditto ditto ... 

Fotash Camp ... ... _ ... 
Gulbashem ... ... ... 

43 2 Aktagh 1st ... ... . 
Chibra Hill ... ... ... 
Suget Pass ... .. . . 

46 Suget Hill ... . . . ... 

4 .C  itt to ... ... ... 
(Shorjilga Camp ... ... ... 

Ditto . . . ... ... 
Top of hill above Camp ... ... 

2 2 I Icaratagh Pass ... ... . 
1 on I Icaratagh .Lake ... ... . . . 

47 

48 
49 
50 
5 1  , 

62 

53 
64 
56 
65 
57 

[Suget Cainp ... ... . 
Shahidiila ... ... ... ... 
Sirki Angir ... .. . ... 
Sanju Pass (or Grim Pass) . . . ... 
Tam village ... . . . ... 
Sanju village . . . . . . ... 
Oi Tughrak village .. . ... ... 
Boira village ... . ... ... 
Posgiam village ... ... ... 
Rarghalik Town . . . ... 
YABICAND, ~ a n ~ i s h a h ;  ... ... 



been employed; and the corresponding mean of the bnromcter during them same months at Leh. 

13 

ltesulting 
11eig11t 

above mean 
sea level. 

Feet. 

15,540 
14,980 
19,620 
14,160 
14,000 
13,670 
13,120 
12,910 
12,520 

12'530 12,240 

161410 16,570 
18,050 
17,710 
16,890 
15,960 
17,910 
17,610 
17,990 
12,970 

11,780 
13,340 
16,760 
8,790 
6,070 

5,760 
5,340 
4,210 
4,370 
3,923 

OP OBSE~VATIOX. 

L. 
0. . 
a s 
4bs  
6 1 1 

Q , W C  

E E $ g - 
Degrees. 

... 

... 

... ... 

... 

... 

... 

... 
38 
... 
28 

20 ... 
... ... 
... 
22 
... 
32 
... 
38 

53 
28 
... 
54 ... 
53 
34 
36 
46.9 
32 

.. 
R E X A ~ K S .  

] Mean height = 12,385 feet. 

] Nean height = 16,490 feet. 

AT BASE 

Corrected 
reading 

of barometer. 

Inches. 

19.637 
19.672 
19.563 
19.471 
19.629 
19.513 
19.400 
19.453 
19'615 
19'512 
19.615 

19.665 
10.619 
19'619 
19.620 
19 620 
19'665 
10'583 
19'615 
19'5F3 
19.615 

19.615 
19.615 
19.558 
19.584 
19.558 

19.666 
19.666 
19.666 
19.666 
19.439 

(r 
0 
a A  - 3 : -  
cc Z 2 
k 2 r.; 
3 

Degrees. 

30.0 
42.9 
45 
36.5 
340  
47.4 
43'6 
43 
36 
41 
21.5 

29 
31  
3 1 
30 
26 
... 
20 
13 
20 
38 

40 
30 
48 
52 
39 

49 
33 
36 
48 
32-6 

STATION 

G4 
0 - 
a = 
3 52 
3 2 
a k 2 

G w  

Degrees. 

... ... 

... 

... ... 

... 

... 

... 
47 
... 
47 

49 
49 
40 
48.5 
48 5 
48 5 
47 
46.5 
47 
47 

46.5 
47 
43.6 
44 
43.6 

40 
40 
40 
40.1 
246 

LEH. 

L 
0 

2 i 
3 2 6 .: n .- 
~ C W  %! &z- E-z 
B 

Degrees. 

51.5 
53.5 
40.2 
50.7 
4 1.7 
60.5 
47.7 
50-7 
43'8 
51.0 
43.8 

44 
44 
44 
44 
44 

-44 
43.8 
43.8 
43.8 
43-8 

43.8 
43.8 
39.5 
39'5 
39.5 

36 
36 
36 
36.4 
32 



Place of Observation . 

Alx Masjid ... ... 
... Tupa or Akoram Pass 

Mazer Khoja Camp ... . Yaugi Diwan Pass ... 
... Icarghdik Town 

Karghalik do . ... 

58 ' Snsser La (Pass) ... 

69 Kugiar Village ... 

50 
60 
61 
62 

... Sasser Pulu Camp 
I<humdin ... ... 

... Daolatbeguldi Camp 

... Karakoram Brangsa 

7 1  1 Skatlich Camp ... 

64 
70 

Tupa or Akoram Pass ... 
Tizuaf River. Camp on 

74 1 Uch Ughaz or Chiragsaldi 

65 

73 

Jlazar Khoja Camp ... 
Dubi Camp ... 

GG 
75 

... 78 1 IChufelong Camp 

Yangi Diman Pass ... 
Kulunaldi on Parkand liiver 

76 

77 

ICirghiz jangal Camp ... 
Kashmir Jilga Camp ... 

62 1 Karakoram Brangsa ... 

79 
80 

Aktagh! . 2nd Camp ... 
Wahabjllga Camp ... 

... 8th October 1873 

... 5th 9 2  

9th .1 ... 
12th . . .  ... 
13th .I ... 

81 
61 

9th April 1874 ... 
10th .. ... 
11th .. ... 
lGth .. ... 

Gth Novr . 1873 ... 
27th May 1874 ... 

Karakoram Pass ... 
Daolatbeguldi Camp ... 

Nain Sing .. 
... .. ... 17 ... 9 9  

... .. 

... 9 9  ... 1, ... I )  

... .. 
Captain Trotter 

... 9 1  

1st June 1874 ... 
... 2nd .. 



REMA~KS.  

a Mean height = 17,820 feet. 

b Mean height = 16,790 do. 
c no. = 17,160 do. 

d Nean height = 10,465 do. 
e Do. = 9,355 do. 
f Do. = 16,000 do. 

Resulting 
height 

above mean 
sea level. 

Eeet. 
17,840a 
15,240 
15,290 
16,700 b 
17,030~ 

8,870 
10,450d 
9,250e 

15,690f 

OF OBSEBFATION. 

CI 
0 A 

9 h.z , , 
2 g 3 g$> 
E 5 
B 

Degrees. 

28 
21 
28 
15 
5 

47 
37 
30 
23 
46 0 

Cr 
3 ,  

2 5 
3 5 . . 
LW- 

.2 
g d  
Degrees. 

19 
15 
13 
12 
15 

45.3 
35 
30.5 
18 
48 

LEH. 

Cr 
0 

E! $ 
2 
* -z  &k 

E .h 
g C J  
Degrees. 

44 
44 
44 
44 
44 

43.9 
43.0 
43.9 
46.1 
36.4 

AT BASE 

Corrected 
reading 

of barometer. 

Inches. 

19.655 
19.655 
19.655 
19,635 
19.655 

19.5S9 
19 689 
19.589 
19.575 
19,666 

... 

. . . 

... 

. . . 

... 

.. . 

... 

... 

.. . 

. . . 

. . . 

. . . 

... 

... 

... 

... 

. . . 

.. . 

.. . 

4,510 

6,150 

6,450 

10,480 d 
8,800 

8,550 

9,460 e 

10,440 

14,940 

16,310 f 
13,210 

13,620 

14,250 

14,810 

15,330 
16,400 

17,330 c 

18,550 
16,880 b 

STATION 

L1 
0 .  

E hf 
- 
Y 2 2 
5 " 

g a + 
g 5 
Degrees. 

48.5 
48.5 
48.5 
48.5 
48.5 

43-83 
43.8. 
43 8 
4G 
40.1 

69 

60 

78 

GG 
6G 

70 

62 

GO 

43 

40 
35 

35 

50 

49 

40 
42 

40 

40 
22 

= 4,440 do. 
59.2 

59.2 

50.2 

60.0 
60.0 

GO 0 

G O O  

60.0 

60.1 

60.1 
60.1 

60.1 

60.1 

60.1 

60.1 
60.1 

57 9 

57.9 
57.0 

19.699 

19.689 

19699 

19.557 
19.750 

19.750 

10 750 

19.750 

10.614 

19.451 
19.614 

19.614 

19.614 

19.614 

19.451 
19.614 

19.628 

19.469 
19.628 

60 

GO 

GO 

63.1 
63.1 

63.1 

63.1 

63.1 

62.9 

62.9 
62.9 

62.0 

62.9 

62,9 

62.9 
62.9 

61.4 

61-4 
61.4 



( 62 ) 

Obseruutiolb 012 road &om LEH to YAR 

AT STATIOX 

M 6 c A ;  L 

3 3 g s g g e a  %f-, s bt 

pZ4 :a0 ;+ c3.5 
a 4's w h g E a E 2  

Inches 
or Degrees. 

AlB.ll(1) 
183.72(23 
1Sti3O2(2) 
180*52(2) 
184.97 
17.039 

19'2.32(1) 
192.57 
20,071 

192.72 
20.136 

180.42(3) 

Observer. ' 

... Capt. Trotter 

... 9 )  

,, ... ... 91 ... 9 ,  

)) . ., ... 2, 

... ,, 

... 91 

Date. 

... 17th June 1874 

... 17th ,, . . . .  18th ,, ... 21st ,, ... 22nd ,, 

2 n d  ,, -.. 
... 23rd ,, 

... 23rd ,, 

... 27th ,, 

-- 
4 
u 
2 
C - 
2~ 
4 . 2  
cell 

a- d 

g 
P 

6, 
Zi 

l 

82 
83 
84 
68 
85 

66 
87 

85 

89 

Place of Observation. ' 

... ... Dipsang Col ... 
.... ... Bruchse ... ... 

... ... ... Murglii ... ... ... Sasser Pass ... ... Changlung spur, top of ... 
... Changlung village ... ... 

... Panamik village ... ... 
Shyoh and Nubra Rivers (junction of) ... 

... Digar La Pass ... ... 



OF OIISEEVATIO~. 

% 
0 -  
3 

E X ' $  REUABK s. 

4 

C 0 
A 2 a  

3 8; 

Resulting 
height above 

mean sea 
level. 

Feet. 

18,450 
15,920 
15,190 
17,800 a 
15,310 

10,760 
10,840 

10,760 

AT BASE STATION LER. 

Corrected 
readingof 
barometer. 

Inches. 

19.628 
19.469 
10.469 
19.469 
10.586 

19.413 
19.586 

19.586 

- " E2- ' 3 

19.413 

Degrees. 

... ... 

. . . 

... 

... 

... 

... 

. . . 

... 

C 
0 .  
s 

5 22 
s g a  $ 2  g q ,  
K - 

Degrees. 

61.4 
61 
61.4 
61'4 
69.0 

69.0 
69.0 

69.0 

Deyrees. 

42 
42 
55 
3G 
27 

52 
78 

60 

50 

C 
o 

s 8 4  

SC* :Of 
i - 2  

Degrees. 

57.9 
57.9 
57.9 
57.0 
66.6 

66.6 
66.6 

69.0 ''' 1 17,930 66.6 
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Ohse~aations on roacl fiom YA RKAND to 

~~p - 

1 . - 
42 

-$ - 
2~ 
4 .r" 
= 14 ." h 

2 
a 
E! 
G 

90 

91 
92 
93 
93 
93 

94 
95 
03 
96 
97 

98 
98 
99 

100 
99 

101 
102 

103 
104 
105 

106 
107 

108 

Place of Observation. 

p- 

Guma village ... ... ... 
... nluji village ... ... 

Zaiva Kurghan ... ... . 
KHOTAN City ... ... ... 

Ditto ... ... ... ... 
Ditto ... ... ... ... 

Karakash town ... ... ... 
Uorezen Yotkan village ... ... ... 
KHOTAN City ... ... ... 
Yurungkash town ... ... ... ... Do1 Langar village -.. ... 
Chira village ... ... ... 

... Ditto ... ... ... 
Eeria Town ... ... 
Sorghak Khiang Shahi Bazaar ... ... 
Iceria Town ... ... ... 
'Polu village ... 
Ghubolik Camp, bank oi 'kak ~hah i 'ku l  ... 
Brash Camp, bank of Keria River ... ... 
Iceria Rivcr at Bas Kul ... ... 

... Yeshil Kul (Lake) ... ... 
Tashliak Kul (bank of) ... ... 
Chumik Lhakmo Camp ... .,. ... 

... 

Date; 

12th and 13th 
1874 

... 14th Nay 1874 
1 6  ,, ,, ... 
18th ,, ,, ... 
19th ,, ,, ... 
31st ,, ,, ... 
23rd ,, ,, ... 
29th ,, ,, ... 
7th June ,, ... 
8th ,, ,, ... 
9th ,, ,, ... 
11th ,, ,, ... 
13th ,, ,, ... 
18th ,, ,, ... 
22nd ,, ,, ... 
29th :.. 
8th ~ l l ~  " 

12th md i3th JU& 

1874 
15th July 1874 ... 
16th ,, 
18th and 6 t h  JL& 

1874 
22nd July 1874 
23rd and 24th J& 

Sumzi Ling Camp ... 26th July 1874 I ,, ... ... 

. 
Observer. 

Kishen Sing ... 
9,  ... 
$3 ... ... s t  

2, ... ... 2, 

,, ... 
9, ... 
9 ,  ... 
n ... 
9,  ... 
9 ,  ... 
31 ... 
P, ... 
), ... 
9 ,  ... 
9) ... 
1, ... 
3, ... 
9,  ... 
9 ,  ... 

... 11 

9 ,  ... 
... 

AT STATION 

$ . ,.- E U  g sz % & :: Cr 0"s g ;  OD2 - 0 ,  

3~~ J?  2 0.8 w b 

x E a E 2  

Degrees. 

203.51(5) 

204*0(1) 
203.28(1) 
203.24(6) 
203.03(3) 
203.16(3) 

203.78(1) 
203.40(2) 
203.50(3) 
203.30(3) 
203*00(1) 

203.38(3) 
203.45(3) 
202.57(3) 
198.42(3) 
202.92(31 
19(ia33(3) 
182.1(2) 

183.92(3) 
182.25(') 
183'58(2) 

182.67(4) 
182.63(2) 

1 1874 
184*50(1) 



( 55 ) 

LEE viS1 &'&otan, Polzc and LVOJJ. 

Degrees. 

... 

... . . . 

... 

... 

... 

... 

... 

.,. 

... 

. . . 

... 

... 

. . . 

... 

... 

. . . 

. . . 

. . . 

.. . 

... 

. . . ... 

. . . 

I h e .  1 .  

Corrected 
reading of 
barometer. 

Degrees. 

76.3 

72.5 
70.0 
72% 
76.6 
80.2 

82.0 
84.9 
77.8 
67.3 
68 0 

75.8 
81.2 
67.0 
77.2 
90.8 
70.0 
45.0 

59.7 
47.0 
64.3 

49.0 
41.3 

73.0 

41500 a a Mean height = 4,490 feet. 
4,590 a 
4,480 a I 

Resulting 
height above 

mean sea 
level. 

* 
O* 
2 k 
5 - 
2 $2 a n 

' g ;  B 

Mean height = 4,220 feet. 

b Mean height = 4,575 feet. 

R E X A B K S .  

C c l l  
0 0 

2 'E 
3 s  
$ 5 .  3 E - Z A  a * . g  
H 



Observations on, road from 

~ Place of Observation. Observer. 

Kok Robit ... ... ... 
Kizil village ... ... 

... Yangi Hissar town ... 
Yapchan village ... ... 
Ditto ... ... ... 

KASHGHAR (Yangi Shahr) ... 

... ...' 28th Nov. 1873 
... 29th 
... 30th GAv., ;st & 2 i d  

Dec. 1873. 
... 4th Dec. 1873 ... 

... ... 17th March 1874 
1873. 

( 11th Dec., 3-30 P.M. 
I 14th ,, 9 A.M. 

17th ,, 9 ,, 
18th ,, 3 P.X. 

I 2l.t ,, 3 ,, 
I 25th ,, 3 ,, 
I21s t Jan . ,noon  ... 

8th Feb. 3 P.M. 

Inches o r  
Degrees. 

205'64(2)1 
205'G4(2) 
204'71(6) 

204-G4(2) 
204c33@) 

26.968 
25.026 
25.764 
25.G80 
25.971 
25.759 
28.816 
25.676 

I NOTE.-The values given above as barordetrical readings a t  Kish,ghar are actually the  readings I 
... I KASIIGHAR (Yangi Shahr) I Dec. 1873 to  March 

1874. 
Capt. Trotter Corrected 

meau reading. 
A. 25.880 

N o ~ ~ . - T h i s  mean reading of 25.880 inches is obtained from the reduction of I 
Artysh River, bed of 
Besak village (Osten Artysh) 

Chungterek, Kirghiz village 
Balghun Bashi Camp 

Ditto ... ... 
ChaLmak .Fort ... 
Turgat Bela Camp ... 

Ditto Ditto ... 
Turgat Pass ... 

Observations on road f rom IZBflE 
31st Dec. 1873 ... 
31st and 1st Jan. 

187; 
1st and 2nd Jan. ... ... 3rd Jan. ... 
7th ,, ... ... 
3rd ,, ... ... 
6 th  ,, ... ... 
6th  ,, ... ... 
6th ,, ..: ... 

Capt. Trotter 
. . . . .  
9 ,  . . . . .  
. . . . .  
. . . . .  
99 ." 
11 

9 ,  



YABKAND to KASHGHAR. 

GHAR to CZADPRKUL. 

OF OBSERVATION. 

h A 
0% 

2 3  
E! hr; 
. ~ L U  

5 
a = 
E X = 

Degrees. 

... 

... 

. . . 

... 

... 

... 

. . . 

... 

. . . 

. . . 

. . . 

... 

... 
corresponding 

C 1 .  
0 EI 
W Z  
2-3 
4 

& .  
a Q. -2 8 - z =  

E-l 

Degrees. 

47 
38 
34 

42 
22 

33 
26 
23 
47.5 
32 
33 
33 
39 

to the 

AT BABE STATION LEH OR 

YARKUND. 

Base Station Leh 11,538 feet above sea level. - 
. .  33.8 19.446 1 24.6 32.2 1 4,027 

... 

... 

. . . 

. . . 

. . . 

. . . 

. . . 

... 

. . . 

0 
b 
0 2 4- 
a 

u > 
an- 
s a -- 
c 2 Corrected 

From Lell ... ... 4,027 
From Yirkand . .. 4,060 - 

Final value . . . 4,043 feet. 

19 
20 

19.5 
19 
19 
16.6 
16.6 
16.6 
16.6 

R E M A R K S .  
reading 

of barometer. 

Inches. 

19.720 
19.720 
19.660 

several hundreds of observations. 

L ' 
0 5 
a ;rr 
2 ' . 

22 
22 

21 
21 
20 
. . . 
. . . 
... 
... 

23 
28 

30 
... 
-8 
10 
-5 
20 
12 

4,860 
6,200 

7,000 

] 
8,830 

_ 
12,760 

L 

$ 
2 2 
4 CJ q P g  

2 
g 5 2  
g a it: 

PPp 

Deg~ees .  

40 
40 
39 

2G.000 
25.976 

25.951 
26.071 
26.199 
19*449 
19.449 
19.449 
19.449 

Mean height = 5.160 feet. 

Mean height = 9.205 feet. 

Mean height = 11.090 feet. 

~dh 

19647 .-. 
10363 1 ... 

Base Station Yarkand 

m -  

36.5 
27.3 

3,923 feet above 
39 
20 
20 
60 
32 
33 
31 
40 

26.100 
26.173 
25.195 
25,837 
26089 
25.050 
25.923 
25.648 

4 3 
24 
23 
52 
34 
36 
30 
4 1 

boiling point observations. 

2 - .  ." 
Q. s 4 

E .5 .s "2 

G O C  

4,140 
4,280 

sea level. 
4,036 
4,068 
'4,074 

corrected mean of several 

Degrees. 

32.5 
32.5 
36 

Alean height = 4,210 feet. 

7 
I 

Feet. 

3,830 
3,910 
4,320 

4,041 
4,123 

Mean height = 4,030 feet. 
See Station No. 110, page 21. 

4,032 
3,997 j 
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Observutions on road from KASZGHB R 

The height of Kashghnr is tnken 

f, 

. 
I 

4; 
4 .I? Place of Observatiorl Date . 
cc;l . . 
L al 
P 
E 
1 
25 

... 121 Bibi Miriam village ... ... 1 14th Feb . 1874 ... 
. ... 121 Ditto ... ... 1 22nd & 24th Feb 1874 

... 122 Artysll Altgn village ... ... ( 15th & 16th ,. 
122 Ditto ... ... ... Ditto ... 

... 123 Besh Kerim village ... ... ( 26th Feb . 1874 ... 

... 124 Kalti Ailak village ... ... 24th & 25th Feb . 1874 
124 Ditto ... ... ... 1st March 1874 
125 Bash Sogon Camp ... ... ... 19th & 20th Jan . 18?4 
125 Ditto ... ... ... 19th & 20th Feb . 1874 
126 Ayak Sogon Camp ... ... ... 21st Feb . 1874 ... 
126 Ditto ... ... ... Ditto ... 
127 Kyr Bulak Camp ... ... ... 28th Feb . 1874 ... 
127 Ditto ... ... ... Ditto ... 

... . ... 128 Jai Tupa Camp ... ... 22nd Peb 1874 
129 Ui Bulak ... ... ... ... 23rd .. ... 
129 Ditto ... ... ... 26th .. ... 
130 Jigda Camp . ... ... ... 23rd .. ... 

... 130 Ditto ... ... ... 27th .. ... 
131 Belowti Pass ... ... ... 24th .. ... 

... 131 Ditto ... ... ... 24th .. ... 

Inches 4 
Uegrees . 

Capt . Trotter . A 25.84(2) 
... .. ... 

8 .  ... 
.# ... 
.. ... .. ... 
1. ... 
9. ... .. ... .. ... 
.. ... 
9 .  ... .. ... 
J. ... .. ... 

# #  ... 
9 )  ... 
9)  ... .. ... 

A 25.52~)  
8 25.79(0) 
A 26.88 
A 25.5'70) 

A 25.77(2) 
204.72(2) 
200*63(2) 

A 23.84(2) 
A 24.97(1) 
202.94 

202.48 
202.48 

A 25.14(1) 
200.12 
199.54(2) 

202.88(4) 
202.94(2) 
19lS28(2) 
191.28 



M 4,1243 feet above sea l e v e l  

OF OBSEBVATION. 

LL. 

O r; 
-r, z x ' z  7 r 

4 

$ 
g. 5 
5 E-r - 

Degrees. 

AT BABE STATION LEH OR 

.- 
O n  
as: 
k 2  
<..,5 
z-.L.~ 
LTS E .= 
g "  - 
Degrees. 

37 
31 
38 
33 
54, 

4; 
20 
8 

20 
22 
19 

20 
20 
24 

. Q c 
0 

-2: 
2 E 
u- . d 

2 ;  
OD a .= 3 

Y Y  

'3 E 
a 

G - 

Corrected 
reading 

of barometer. 

pp 

10 126.05 
16 25.811 

REMARKS. 

Inches. 

25.88 
25.96 
25.91 
19*386(LEH) 
25.67 

25-70 
25.913 
19.460(LEH) 
26.00 
25.93 
26 037 

19.43G(LEH) 
25-92 
26.128 

26 
25 
10 
10 

KASHOHAR." 

44 

42 
19,454(LEH) 
25.986 
1ga446(LEH) 
25.88 

-- 
ccr 
O r; 
g x2 0 

4 2, 2 g 

2 
g k 

40 
42.8 

22.2 
40.7 
22.9 
38 

6,680 
0,620 

5,190 
5,000 

ccr 
O ,  
a c 
2 2 4c5 g ,g .- 0 
CL-- 
a .5  
g * 

1 Mean height = 4,270 feet. 

I = 4,100 ,, 

1 ,9 
= 4,000 ,, 

1 " 
= G,390 ,, 

Degrees. 

1 " = 6,650 ,, 

- I ', - 5,096 ,, 
11,430 = 11,355 ,, 

Degrees. 

84 
32 
29 
20.2 
35 

Reet. 

4,070 
4,470 
4,150 
4,050 ' 
4,130 

32 

3 1 
3 1 

40 

38 

4,050 
3,950 
6,400 
6,290 
5,010 

40.2 

27.2 
34 
38.2 

5,040 I I ) I  
= 5,025 

5,380 
5,290 
4,910 , 

= 5,335 ,, 
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Observations on road from KASI-IGHAB 

Points in neighbozlrlaood 

. - 
4 
CI 
1 
5 
m 

,a * 
4.2 A 
.5 d 

c3 
$ v 
1 

5 
z 
- 

132 
133 
134 
135 
136 
137 
138 

. Place of Observation. 

- .- . - 

... Faizabad town ... ... 
Yangi Awat village ... ... . 
Kashmir village ... ... . 
Tojha Sulukh village ... ... ... 
Shujeh village ... ... . 
Maralbashi town ... ... . 
Charwagh village ... ... ... 

AT STATION 

gD&-; 
&= ,-; 2 
s . ~  & 
%sf C 

,Y 0 !$ 
b D 0  0 5  
G C * & G  z 3  a,,.; a a's al 2 6 G E E  

Inches Degrees. & 

A 26-04 
,, 26.10 
,, 26.37 
,, 26.45 
,, 26.60 
,, 26*56(3) 
,, 26.57 

Date. Observer. 1 . 7  

A 24.31(3) 
202.04(2) 

A 24.050) 
201m54(2) 

... 1st Jan. 1874 

... 2nd ,, ... 3rd ,, ... 4th ,, 
... 6th ,, ... 8th 9, 

... 15th ,, 

Capt. Trotter 
9, ... 
93 ... 
99 ... 

Capt. Biddulph 
... 9 9 ... 21 

... 9 9  ... 9,  ... 9 3  

... ) I  

... 17th & 18th Feb. 

... 18th Peb. 
18th & 19th Feb. ... 

... 19th Feb. 

139 
139 
140 
140 

... Tangitar Kurgban ... ... 
Ditto ... ... ... 

Tughamati ... ... ... 
... Ditto ... ... ... 



0 
r 

E 

$ z 
0 
3 

% 
W 

Ei 
W 
H 

5 
R 
EJ 
X 

p 
F 

b 
: : : : : : :  G . . . . . . .  

In 

b 
~ - ~ ~ L P N W W  4 

w  GT CT 2 
cb 
Cn 

b 
=:':=. N 

g 9 
0 2.d 

9 . . . . . .  . . . . . .  ? . . . . . .  
b . . . . . . .  cs" . . . . . . .  . . . . . . .  2 o . 

b 
N to 9 * i l Q ) L P N u J o p  , 

GT 2, 

Ternperaturc of 
mercury 

(Fahrenheit). 

Temperature of 
air (Fahren- 

heit). - 
g c 8  G O  a 
0 

E2 g B 
CS 

Temperature of 
mercury 

(Fahrenheit). 

Temperature of 
air (Fal~ren- 

heit). 

w w o w w w w  'q 
b45"vr-0"w"w 8 
-3lm1PeOiTWcD 
0000000 ?- 

g g 2.e 
w zg 3 

CJ 0 -cD Y"* " g 
0 3 2  2 
M c b P  3.- E 2 
$$g: 5 
zp 3 
o o g  E ~ E  
:'G 
..-D *a zZ4 0 

w2.B 
%-a 
c W c  
'0 %.a 
i 3 ? S  

K R  
-ma?* g 
..-D w r., - . r& %Em 

w 2"  
m 

I 



OBservatio~zs on road front YANGI-HISSBR 

Place of Observation . 

Jghizyar village ... ... 
Alctala Camp ... ... ... Sasak Taka Camp ... 
.K askasu Pass ... ... 

... Chehil Gumbaz Camp ... 
... ... Turat  Pass ... 

... Past  Robat Camp ... 

... ... Tarbashi Camp ... 
Cllichililik Plain (pass leading into) ... ... ... Balghun Camp ... 

... Chushman village ... 
TASHKURGHAN.  for't'gnd town ... ... 

... Kanshubar Camp ... ... 
Neza Tash Diman (Pass) ... ... ... ICogachak Camp ... ... 

Lnngar Camp ... ... ... 
Dariz Diwan Camp ... ... ... 
Sarhadd village ... ... ... 
Sarhadd village ... ... ... ... Baroghil Pass ... ... 

1 6 4  
1 6 5  

... Patuch village ... ... 
Yur village . . . .  ... ... 
Eabatangi (Patur) village ... ... 
Zring village ... ... ... 
K ila P a ~ ~ j a h  (Wakhdn) ... ... 

... ... ~ n & u l  Camp . ... 
Oiliul. Kix-kul or lake of Little Pamir. north side 

... Langarkish village ... ... ... Yumkhana or Jangalik Camp ... 
Ditto ditto ... ... 

P o l  Nazar Camp ... ... ... 
Bilaor Bas Camp ... ... ... 

Date . 

9th  & 10th  . . . . .  
10th & 11th  ..... 
11th & 12th ..... 
12th & 13th  ... 
13th. 14th2&25t;.. ... 

Observer . 

Capt . Trotter .. 
... .. ... .. ... .. ... .. ... .. ... .. 

Capt . Trotter 

I Inches 4 
Degrees . 
201.38(2) 
108.19(2) 

A 20.02(2) 
188*GO(l) 
193 17(2) 
188'07(2) 
105.02(2) 

191*24(2) 
185.67(?) 
192.72(2) 
193. 57(2) 
193.27(2) 
193.62(4) 



Degrees. 

Corrected 
readings of 
barometer. 

Degrees. Degrees. I Eeet I 

At Base Statio~t LEH. 

Resulting 
heights above 

mean sea 
level. 

39.3 38.4 
41% 41.2 
43.8 43 9 
43.8 43.9 

Approximate. 

a Nean height = 5,600 feet. 
6 Ditto = 7,345 ,, 
e Ditto = 9,455 ,, 
dDitto = 12,930 ,, 

h Ditto = 9,370 ,, 

e Ditto = 11,515 ,, 

f Ditto = 10,230 ,, 

g Ditto = 14,915 ,, 

1 Ditto = 10,975 ,, 

I Ditto = 11,440 , 



( 1 
Obseruatiolzs on road from Yd NGI-IIISSA R 

AT STATION 

I & , a  c. 

E.z g40 d- p.- 0 -  r; 
,B E 2 2 
0 . . z g 5  
C D O n  I. 
G - 4  h w 
$ 3 5  S," 

Q.= h a 
x a gse- 

Inches 4 
Degrees. 

187.48(6) 
187.03(4) 
180.52(1) 
187.42(2) 
188.32(1) 

180.42(?) 
A 20.42(1) 

185.52(2) 
193.42(1) 
190.02(2) 

189.17(2) 
19lS02(2) 
19487(2) 
188.70(2) 
192.22(2) 

194 82(2) 
195.47(2) 
2Ols42(2) 
203.94(') 

. r( 
4 z 
s 
4; 
4 . 9  
Gt 

C -- a 
h 0 

p" 
5 z 

178 
179 
180 
181 
182 

163 
184 
185 
160 
186 

187 
156 
155 
152 
151 

150 
149 
148 
110 

Place of Observation. 

Mazsr Tupe Camp ... ... ... 
Victoria Lake (or Lake of Great Pamir) ... 

... Watershed on Great Pamir ... 
... ... Shash Tupa Camp ... 
... ... Dahn-i-Isligh Camp ... 

* 

Aktasb Camp (on Aksu Biver) ... ... 
... Taghnrma Plain ... ... 

Neza Tash Diman ... ... ... TASHKUBGHAN, for't'gnd town ... 
Balghun (Darschatt River) ... ... 
ICok blainak Pass ... ... ... 
Tarbashi ... ... ... 

... Past Robat Camp ... ... 
... Kaskasu Pass ... ... 

Kaskasu Camp ... ... ... 
Sasak Taka Camp ... ... ... 
Aktala Camp ... ... ... 
Ighizyar village ... ... ... 
Kizil village ... ... ... 

Date. 

30th April 1874 ... 
1st & 2nd May 1874 
2nd 21 ... 2nd & 3rd ,, 
3rd 9 9  

5th& 6th I )  

10th 99 

6th 9 )  

10th ~9 . m e  

99 19 .-. 
12th )J  a - s  

13th J )  ... 
14th 2, 

15th 9 )  

12 9 3  ... 
16th . 9 9  .-. 
17th J2 ... 
18th )9 .-. 
19th J, ... 

Observer. 

Capt. Trotter 
J J ... ... 91 ... )I 

J 9 ... 
9 2  ... ... 1 9  

I )  ... ... J J  

JP  ... 
... 9 1  ... 19 

PJ ... 
9 )  ... 
J P  ... 
19  ... 
IJ ... 
J J  ... 
9 9  ... 



OF OBSERVATION. 

e, 

0 j .- 
a 

2 
2 & 5 
a L L  

Sf - 
Degrees. 

... 

. . . 

... 

... 

. . . 

. . . 

... 

... 

. . . 

. . . 
,.. 
... 
... 
... 
... 
. . . 
... 
... 
... 

AT BABE STATION LEH. 

e, 
0 ,  

z 5  
2 2 .  

. 
s 
E.L. 

Ec 

Degrees. 

32 
23 
46 
33 
24 

29 ' 
35 
42 
51 
30 

40 
35 
36 
55 
30 

30 
50 
60 
65 

Resulting 
height 

abovelmean 
sea level. 

Peet. 

13,760 
13,950 
14,320 
13,7GO 
13,220 

12,600 
10,310 
14,900g 
10,270f 
12,240 

15,670 
1 l,G(iOe 
9,4GOh 

13,010d 
106,60 

9,4SOe 
7,3403 
5,6100 
4,150 

Corrected 
readings 

of barometer. 

Inches. 

19.556 
19.524 
19.524 
19.5241 
19 561 

19.524 
19.545 
19.524 
19.508 
19.548 

19.543 
19.546 
10.549 
19.495 
19 537 

19.537 
19.495 
19'495 
19.495 

I ~ E > ~ A R K S .  

e, 
0 .  
s s 
, 32 
g 3 a , 
H 8 6g 
Degrees. 

47 5 
49.7 
49.7 
49-7 
49.7 

49 7 
51.3 
49 7 
52.8 
51.3 

51.3 
51 3 
51-3 
52.8 
52.8 

52.8 
53.0 
53.0 
53.0 

- 
0 
Q) 2 
g, bE! . 
cj d 
h -- Q) Q 

c;.;;.; 

E-c 
E.2 

Degrees. 

46 9 
49.5 
49.5 
49 5 
49 5 

49.5 
5 1-4 
49.5 
51.9 
51.4 

5 1.4 
5 1.4 
51.4 
51 9 
51 9 

51.9 
51.9 
51.9 
51.9 





G E O G R A P H I C A L  A P P E N D I X .  

S E C T I O N  D .  

ALPHABETICAL LIST OF LATITUDES, LONGITUDES, & HEIGHTS. 



( 6s 1 
Al9habetical List of Latitudes. 

(c) denotes that the longitude has been 

Latitude . 

pp 

O f f ,  

37 "'8'  13 
35 59 3 
36 0 11 
38 29 18 
37 35 13 
33 41 54 
35 29 54 
39 36 50 

...... 
40 "'0' 6 

...... 

...... 

...... 
35 "24'  26 

...... 
40"46"20 

...... 
34.29 '  6 

...... 
37 ' 37 '  19 

35 "'4' 61 

34 4 59 
40 6 9 
80 8 28 

34 "'4' 49 
...... 

34 35 3 
...... 

35 ' 5 5 '  43 

36 " ' 7  12 
...... 
...... 

3 7 - 2 5 4  

37 "'0' 26 
34 22 28 
35 36 56 
39 47 0 

...... 

...... 

Longitude . 

o I 11 

...... 

...... 

78 "'3' 20 

74 '53' U(c) 
...... 
...... 
...... 
...... 

76 "&' 32(c) 

...... 

...... 

...... 

...... 

...... 

...... 

77 ' 5 ;  0 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

Reference 
number . 

64 
63 
43 
79 

149 
183 
108a 
103 
115 
114 
122 
126 

172 
186 
158 
117 
62b 

169 
125 
131 
115 
123 
13 

121 
177 
64 
96 
83 

11: 
118a 

G 
3 

14 
16 
15a 
85 

86 & 596 
138 
@a 
44 

163 
167 
65a 
1 

98 
107 
28 

116 
159 
24 

Height . 

Peet . 
10. 465 
8. 870 

15. 960 
15. 330 
7. 345 

12. 600 

16. 020 
5. 160 
4. 860 
4. 100 
5. 025 

10. 060 
12. 240 
10. 640 
9. 205 

12. 000 
6. 390 

11. 355 
6. 1GO 
4,130 

17. 020 
4,270 

13. 120 
5. 340 
4. 240 

15. 920 

15. 090 
8. 830 

13. 890 
17. 590 
19. 280 
18. 630 
18. 910 
15. 310 
10. 760 
3. 470 

17. 910 . 
10. 310 
14. 480 

11. 890 
4. 2'20 

16. 600 
' 15. 590 

7. o@3 
10. 100 
18. 160 

NAME OF PLACE . 

Akkoram (or Tupa) Pass ... ... 
Ak Masjid Camp ... ... ... 

... Aktagh. 1st Camp ... ... 

... Aktagh. 2nd Camp ... ... 
Aktala Camp ... ... 

... Aktash Camp on Aksu ~ i v e r  ... 
Angche Chortan ... ... ... 

... Arash Camp. bank of Keria river ... 

... Artysh Osten (Besak village) ... 
... ht.y sh River (bed of) ... ... 

Artysh (Altyn) ... ... ... 
... ... Ayak Sogon Camp ... 

Zlabatangi (Pater) village ... ... 
Balghun (Darschatt ... ... 
Balghun Camp ... ... ... 
Balghun Bashi ... ... 
Baltl Polu or ~ a r a k o r a i ' ~ o l u  ... ... 
Baroghi Pass ... ... ... 

... Bash Sogon Camp ... ... 
Belowti Pass ... . 

... Besak village (Osten ~ i i s h )  ... 
Besh Kerim village ... ... 
Bhao or Shummal ~ u n g ' r a  ... ... 
Bibi Dliriam Khan's village ... ... 

... Bilaor Bas Camp ... ... 
Bohira village ... ... ... 
Borezen Yotkan village ... ... ... 
Bruchse Camp ... ... ... 

. . . .  ... ... :kEa?F:t ... 
Chakmak. three miles n&th of F O ~ "  ... 
Chakr Talao Cam ... 

... ... Changla or Sakti bass ... 
Changlun'g Burma Pass ... ... 

Do . Nischu Camp ... ... 
Do . or Pangtung Pass ... ... 

... Do . spur (top of) ... 
... Do . village ... ... 

Charwagh village ... ... ... 
... Chibra Camp ... ... 

Do . Hill ... ... ... 
... Chehil Gumbaz Camp ... ... 

Chichiklik plain (pass leading into) ... 
Chiklik Camp ... ... ... 
C h i r a y  village ... ... ... 

... Chira village ... 

... Chnmik Lhakmo camp"' ... 
Chung Tnsh ... ... 
Chungtirik (Kirghiz G & e )  ... ... 

... Chushman village ... ... 

... Compass Wds's Pass ... ... 



Longitudes. and Heights . 

Reference 
number . 

... Dahn-i-Isligh Camp 
Daktod Karpo Sumdo ... 
Daraz Diman Camp ... 
Daulat Beguldi Camp ... 
Dehra Compass Camp ... 
Digar La Pass ... 
Dipsang Col ... 
Do1 Langar village ... 
Duba Camp ... 
Dunglung (or Shinglung) 
Dungnagu Camp ... 

Faizabad t o m  ... ... ... 
Fotash Camp ... ... ... 

... . Do . Pass ... ... 
Fusar village ... ... ... 
Gazkul (see Oikul) ... ... ... 
Ghubolik Cam ... ... ... 

... Giapchan ICizif ... ... 
Giazgia Camp ... ... ... 
Gogra Camp ... ... ... 
Gulbashem Camp ... ... ... 
Guma village ... ... ... 

Ighiz Par  village ... ... ... 
Ishkashrn ... ... ... 

128 
130 
36 

Jai  Tupa Camp ... ... ... 
Jigda Camp ... ... ... 
Jung Chidmo Camp ... ... ... 

124 
161 
25 
94 
29 
30 
31 
32 
33 
34 

... Kalti Ailak village ... 

... Kanshubar Camp ... 
... Karakash River near Compass La 

Do . t o m  ... 
Do . .river, Captain 13iddul~h ' ; '~am~ 
Do . do . ... 
Do . do . ... 
Do . do . ... 
Do . Sora do . ... 
Do . do . ... 

35 
36 
62 
43a 
81 

Latitude . 

Do . do . 0.. 

Do . do . ... 
Karakoram Brangsa ... ... 

Do . Camp ... ... 
Do . Pass ... ... 

62a 
42 
41 
56 

113 

Longitude . 

Do . Nain ~ i n g ' s ~ a r n ~  near Pass 
Karatagh Lake ... ... 

Do . Pass ... ... 
Karghalik t o m  ... 
~ ~ ~ ~ ~ ~ ~ ~ ( ~ a n g i - s h a h r )  ... 

O I N  

36 ' l i "  '@ 

37 0 9 
35 22 16 

...... 

...... 

...... 
36 'gi;" 34 
35 9 61 
36 61 34 

39 29 35 

35 ' 5 ;  31 
37 20 37 

35 ''G' 65 
35 17 64 
36 44 59 
34 21 4 
36 17 28 
37 37 31 

' Height . 

6. 600 
9. 600 

(Approximate.) 

deduced chronometrically from IGshghar . 



( 70 ) 

Alphabefical List of 

Reference 
number . 

134 
77 

151 
152 
104 
99 

1401 
51a 
93 
78 
60 
52a 

174 
76 
76a 

llOa 
27 

110 
163 
187 
109 
19 
69 
75 

127 

166 
1 7 4 ~  

9 

17 
16 
7 

137 

9 
65 

178 
91 
M 

185 
16 

165 
53 

115 

165 
11 

590 & 87 
20 
21 

174 
157 
166 

Latitude . 

0 1  N 

36 "i4' 54 
38 12 0 

...... 
36 "6i" 26 
39 16 42 
37 2 47 
37 7 36 
36 8 34 
35 8 1 
37 21 5 
37 0 18 
3 6 2 5 4 4  
36 22 9 
39 22 49 
35 20 42 
38 39 23 
37 37 11 

38 "2 ;  5 
34 29 25 
37 24 14 

40"'6" 7 

...... 

...... 

...... 
34 ' 7  54 

34 "'6" 6 . 
39 46 24 

36 '60' 33 
37 28 63 

...... 

...... 

...... 

...... 
37 14 27 
37 30 20 
39 36 50 

37 "ii' 27 

37 "7' 10 
...... 

37 '"0 . 18 
...... 
...... 

NAME OF PLACE . 

Kashmir village ... ... ... 
... Kashmir Jilga Camp ... ... 

Kaskasu Camp ... ... ... 
Kaskasu Pass ... ... 
Reria River a t  Bas ~ h i i l  ... ... 
Keria Town ... ... 
Khanarik or Do ~ h a m b a ' ~ a z a r  ... ... 
Khemaz Lanoar ... ... ... 
KHOTAN (&ty centre of) ... ... 
Khufelong Camp ... ... ... 
Khumdan Camp ... ... ... 
Khushtaeh village ... ... ... 
Kila Panjah (FVakhan) ... ... ... 
Kirghiz jangal Camp ... ... ... 
Kirghix Camp near Kirghiz jangal ... ... 
Kizil Boia or Shamba l3azar . ... ... 
Kizil Jilga Camp ... ... ... 
Kizil village ... ... ... 
Kogachak Camp ... ... ... 
Kok Mainak Pass ... ... ... 
Kok Robat ... ... ... 
Kotajilga Camp ... ... ... 
Kugiar village ... ... 
Kulu Naldi (on  arka and kiver) ... ... 
Kyr Bulak Camp ... ... ... 
Langar Camp ... ... ... 
Langarkish village ... ... 
Lanlrar La (or ~ a r s i m i k ' h )  ... ... 
Leh Observatory ... ... ... 
Lingzi Thung Plain (Camp on) ... ... 
Lingzi Thung Plain (south side of) ... ... 
Lukong village (on Pangong Lake) ... ... 

Maralbashi Town ... ... ... 
Bfarsimik La (or Lankar La) ... ... 
Mazar Khoja Camp ... ... ... 
Naxar Tupa Camp ... ... ... 
Ifuji village ... ... ... 
Mwghi Camp ... ... ... 
Neza Tash Diman ... ... ... 
Nischu (Camp near) . . . .  ... ... 
Oi Kul or Like of Little P a m i  (Camp on n&h side) 
Oi Tugrak village ... ... 
Ostcn Artysh (Bcsak Z & e )  ... ... 
Pamir Great. Lake of. see Victoria Lake ... 
Pamir Little. Lake of, see Oi Kul ... ... 
Pamzal Camp ... ... ... 
Panamik village ... ... ... 
Pangtung Camp . . . .  ... ... 
Pangtung or Chung Lung Pass ... ... 
Panjah Kila (Wakhan) ... ... ... 
Pass to Chichiklik Plain ... ... 
Past Robat Camp . . . . . . . .  ... 

Longitude . 

0 1 11 

...... 

...... 

...... 

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

...... 

. 79 59 0 
...... 
...... 

72 45 29(c) 
...... 

...... 
74 " 6 5 '  19(c) 

...... 

...... 

...... 

...... 
76 "62' 26(c) 

...... 

...... 

...... 

...... 

...... 

...... 

...... 
(78 11 20 
Approximate.) 

...... 

73 '34' Ql(c) 
...... 
...... 
...... 
...... 

74 19 @(c) 
...... 
...... 
...... 
...... 
...... 
...... 
...... 

72 '96' 29(c) 
...... 
...... 

Height . 

Feet . 
3. 670 

14. 250 
10. 960 
12. 030 
16. 880 
4. 575 

4,490 
14. 810 
15. 290 

9. OW 
13. 620 

16. 600 
4. 030 

12. 740 
15. 670 
3. 830 

16. 730 
6. 450 

13. 210 
6. 335 

12. 630 
9. 350 

18. 420 
11. 538 
17. 610 
17. 680 
14, 130 

3. 480 

18. 420 
9. 355 

13. 760 
4. 290 

16. 190 

14. 015 
18. 630 

13. 200 
5. 760 
5. 290 

13. 950 
13. 200 
14. 700 
10. 84Q 
17. 260 
18. 010 
9. 090 

14. 480 
9. 3 70 



Latitudes. &c.-(Continued.) 

I I 
Ptefcrence 
number . Latitude . 

Patuch village ... ... ... 
Pato'r village ... ... ... 
Posgiam village ... ... ... 
I t i  Camp ... ... ... 
Sanjn (or Grim Pass) ... ... 
Sanju village ... ... 
Sarhadd village ... ... 
Sasak Bulak ... ... 
Sasak Taka Camp ... ... 
Sasser La  Pass ... ... 
Sasser Polu Camp ... 

... Shahidulla (old fort anci'iown) 
... Shash Tupa Camp ... 

Shinglung (or Dunglung Camp) ... 
Shorjilga Camp ... ... 
Shorjilga (top of hill) ... ... 
Shujeh village ... ... 
Shummal Lungpa or Bhao ... 
Sh -ok River a t  junction with Xubra River 
s kr . 3( i Angar ... ... 
Skatlich Camn ... ... 
Sora Camp ... I ... 
Sorghak Khiang Shahi ... 
Suget Camp ... ... 

... Suget hill ... ... 
Suget Pass ... ... 
Sumji Ling Camp ... ... 
Sumna Camp enst of Kizil Jilga ... 

... Sumzumlung P a  ... 
Tagharma or Muztagh Peak ... ... 
Tagharma Plain ... ... ... 
Tam village ... ... ... 

... Tangitar Kurghan . . .  ... 
Tanks ... ... ... ... 
Tarbashi Camp 
TASHKURGHAN ~o'brthnd ~ o ~ ~ ' ' '  
Tashliak Kul (bank of Lake) ... 
Teshektash ... ... 
Tiznaf River ICa rn~  on) ... ... 

~ o j h a  Sulukh i i l la ie  ' ... 
Tsultak villaze ... ... 
Tughamati " ... 
Tung villa 
Tupa or &omm ~ i w &  
Tupa Diwan Camp ... 
Turat Pass ... 
Turgat Bela Camp ... 
Turgilt Pass ... 
Tutialak Camp ... 

74 
120 
164 

Feet . 

Longitude . 

Uch Ughaz or Chiraghsaldi ... ... 
Ui Bulak ... ... . 1 14 
Unkul Camp ... ... ... ...... 

Height . 



Alphabetical LGt of 

Latitude. 

0 , I  11 

37 27 0 

,...-, 

....-. 

...... 

...... 
38 '66' 8 
3 9 1 3 3 1  

Longitude. 

0  1 11 

73 40 38 

,..... 

.,.... ,,.... 

...... 
76 "i2 55 

...... 

Reference 
number. 

179 

80 

180 

133 
66 
111 
112 

Height. 

Feet. 
13,950 

16,490 

(Appe.) 7,600 
14,320 

3,930 
16,000 
4,320 
4,210 

NAME OF PLACE. 

Victoria Lake, or Lake of Great Pamir (West end) 

Wahabjilga Camp 
Wamar Fort (~unction'kf ~ u r ~ h a b i '  and 

River) ... ... . . . 
Water-shed on Great pi- . . . ... 
Yangi Awat village ... ... ... 
Yangi Diwan Pass . . . .. . ... 
Yangi Hissar Town .. . ... ... 
Yapchan village ... ... ... 



' 7 3 )  

Latitudes, &c.-(Concluded.) 

Reference 
number. 

67 
105 
68 
176 
175 
171 
96 

2 
92 

Latitude. 

0 1  11 

38 26 1 

37 '27 6 
37 18 7 

...... 

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

...... 
a*.... 

NAME OF PLACE. 

... YARKAND (Yangi-shah) ... 
Yeshil Kul (Lake) ... ... ... ... ... Yolarik ... ... ... Yo1 Nazar Camp ... 
Ytmkhani or ~ a n ~ a l i k ' ~ a m ~  ... ... ... ... Yur village ... 
Yurungkash town ... ,. . ... 
Zingral Camp ... ,.. ... 
Zawa Kurghan . . .  ... ... 

Longitude. 

0 1  n 

77 16 66 ...... 
73 "'5' 4!3(c) ...... ...... 

m..... 

...... 

....em 

Height. 

Feet. 

3,923 
16,160 
6,160 
12,320 
1/44) 
10,610 
4370 

16,780 
4 a O  





G E O G R A P H I C A L  A P P E N D I X .  , 

S E C T I O N  E. 

M A G N E T I C  OBSERVATIONS. 



M A G N E T I C  

Abstract of resz~lts of observatio~zs talcen by Captain IT. Trotter, Z.E., 

Station of observation. 

... (LEH ... ... 

... ChWa Camp ... ... 
Chong Tash Camp ... ... 

4 

... Pi: Oi Toghrak villago ... 2-4 
LC ' Karghalik tom ... ... 

E W  
Ct: YARKUND (Yangi-shahr) ,.. 
2 ... i2 Ymgi Hissar town ... ' ( Yapchan village ... ... 

Ui Bulak. (On road to Ush Turfan and 
Aksu) ... ... ... 

... ... ... 63 (Ighizyar 

Sq T A S H K U m A N  .., ... 
ax5 
ggx* Aktash ... ,.. ... : , .mar camp ... ... 
0 [Panjah (Wakhan) ... ,.. 

Date of observation. 

I 1st and 3rd September 

I 2lst September ... 
I 8th October ... 
I let  November ... 

27th ,, ... 
1st December ... I - 

4th and 19th Decem- 
ber and 13th Febru- 
ary 1874. 

1 25th February ... 
18th May ... ... 
31st March ... 

1 28th April ... 

Feet. 

11,540 

15,Oi)O 

15,590 

6,070 

5,760 

4,370 

3,923 

4,320 

4,210 

4,043 

G,650 

5,600 

10,230 

12,600 

12,320 

9,090 

The observations for Magnetic Dip mere taken with Dip Circlc No. 2 by Barrow (belonging to the Great 
"Admiralty Ifanual of Scientific Enquiry. The rules laid down thcrein mere rigorously adhered to. 

Tho observations for declination were taken with the 6-inch Transit Theodolite (by Troughton and Simms). 
parisons at Dchra and at Leh, both befoie the start and after the rEturn of the Mission, proved that no sensiblo 



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

Magnetic Dip north. nlagnetic Variation east. 

0 I 

47 21.5 
(Mean of two sets.) 

47 227 

53 8.0 
(Mean of two sets.) 

54 3l.7 

From observations to Sun. (Two sets.) 

From observations to Sun and to Polaris. 

From obscrvations to Polaris. 

Ditto ditto. 

Ditto ditto. 

Ditto ditto. 

Ditto ditto. 

Ditto ditto. 

Ditto ditto. 

Ditto ditto and to 

From observations to Sun. 

From observations to /3 Ursa 

From observation to Sun 

Ditto to Polaris 

Ditto Ditto 
I 

From observation to do. and to /3 Ursce dlinoris. 

Trigono~netrical Survey Department). The mcthod 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 corn- 
displacement had talicn place in the position of its magnetic pole. 





GE OGPLAPHICAL A P P E N D I X .  

SECTION I?. 

3 l E T E O R O L O G I C A L  O B S E R V A T I O N S .  



2lleteorologicuZ Observwtiogts recorded by the G w a t  T~*igonontetricctZ 
- 

DATE. 

NOV. 12th, 1873, 9 A.X. ... 
Noon ... 

3 P.M. ... 
G ,, ... 
9 ,, ... 

,, 13th ,, 9 A-BL ... 
Noon ... 

3p.x. ... 
6 ,, ... 
9 , ... 

,, 14th ,, 9 a . i ~ .  ... 
h'oon ... 

3 P.M. ... 
6 ,, ... 
9 ,, ... 

, 5 t h  , 9 A.M. ... 
Noon .. . 

3 P.X. . . . 
G ,, ... 
9 ,, ... 

,, 16th ,, 9 A.X. ... 
Noon ... 
3 P.M. ... 
6 ,, ... 
9 ,, ... 

,, 17th ,, 9 A.X. ... 
Noon .. . 

3 P.M. ... 
6 ,, ... 
9 ,, ... 

,, 18th ,, 9 A.M. ... 
Noon ... 

3 P M. ... 
6 ,, ... 
9 , ... 

,, 19th ,, 9 A.M. ... 
Noon .. . 

3 P.M. ... 
6 ,, ... 
9 ,, ... 

,, 20th ,, Noon ... 
3 P.M. ... 
6 ,, ... 
9 ,, ... 

,, 21st ,, 9 A.M. ... 
Noon ... 

3 p . x  ... 
6 ,, ... 
9 ,, ... 

,, 22nd ,, 9 A.X. ... 
Noon .. . 

Nercurial Baro- 
meter No. 720 

corrected for 
index error. 

Inches. 

26112 
-107 
-077 
-007 
-007 
-132 
'127 
'077 
.087 
'087 
'147 
'127 
'087 
'092 
'185 
'157 
'1G7 
'142 
'197 
'237 
'283 
'277 
'227 
'207 
'237 
'187 
'157 
'107 
'117 
'037 
-187 
-197 
-157 
'137 
-207 
-207 
-192 
'162 
'137 
'187 
-217 

-197 
'197 
,237 
.227 
1197 
-197 
.217 
'157 
*I27 

Temperature of 
mercury. 

Degrees. 

443 
55 
50 
465 
44.5 
4.4 
55 
49.5 
46 
42 
44 
52 
47-5 
4G 
42 
48.5 
68.0 
51.5 
49.5 
47.5 
47.5 
60.0 
538 
~18 
43'5 
44.5 
46'6 
48 
45 
41.6 
43 
56'5 
5l.5 
47 
43 
4 h 
57 
63.5 
4PO 
4.5.0 
55.5 
51.0 
430 
440 
45.0 
47'5 
520 
48.0 
43.0 
4.4.0 
56.5 

- 

Reading of 
aneroid barometer 

Solomon's un- 
corrected. 

TEJ~PERATUEE 

Dry Bulb. 

OF +IR. 

Wet Bulb. 

Degrees. 

38.5 
47.6 
U 6  
41 
39-5 
38.5 
39 
44 
41 
3 8 
39 
45 
48 
39.5 
36.5 
3 7.0 
41 
40 
36 
38 
33 
38.8 
43 
41.3 
37 
34 
37.5 
39 
35 
33 
36 
40.3 
41 
37 
34 
34 
41 
43 
39 
36 
42 
39 
39 
37 
38.6 
426 
44 
38 
34 
3G 
4.6 

Inches. 

26.46 
'46 
-4'3 
'46 
.47 
-51 

-4-h 
.4 6 
-46 
'62 
4 8  
. d l 5  

.4G 

.50 
3 4  
.33 
.68 
'56 
-61 
'68 
'GG 
-C8 
.G3 
-66 
'61 
'66 
-52 
.5l 
.54 
-59 
'56 
'55 
.56 
-58 
'63 
.59 
.55 
.59 
'60 
.61 
.57 
'59 
.60 
-66 
.63 
.G1 
.62 
'G4 
.58 
.65 

I Degrees. 

42 
62 
4&5 
45 
42 
42 
45 
48 
46 
41 
42 
48 
46 
44 
40.8 
41.0 
48 
456 
43 
38 
36 
45.3 
50.5 
46 
42 
38 
42 
45.6 
XI 
38 
39 
4.7 
48.6 
42.5 
39 
36'6 
46.5 
49.5 
45 
405 
47.6 
46 
45 
41 
38 
47 
6 1 
425 
39 
41 
60 



At Yblrand the tllermometers were placed in a, court- 
yard-in the open-against a mall and a t  a height of five 
feet above the ground. The mall faced north, and the sun's 
rays never fell on or near it. 

The aneroid barometer was also suspended against the 
same mall. 

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

On the 20th, 21st, and 22nd of eve17 month continuous 
hourly observations were taken extending over a period of 
48 hours, i.e., from noon on the 20th up to noon on the 
22nd of each month. These observations having been 
reduced to diagrams, vide body of Report, it has not been 
thought necessary to reproduce them here. 

The thermometers mere all graduated on Fahrenheit's 
scale. 

Sz~rucy Pu~tdits at  YAREAND dz~ring the zoigzter of 1873-74. 

R E J I A U K S .  
MINIYUU IN SHADE. D~AXIJIUY IN SHADE. 1 

During preceding 24  hours. 

Direction of 
mind. 
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3feteo?*ologicnl Obsercations recorded hy the Great 17rigononzet~icul Survey 

DATE. 

h'ov. 22nd, 1873, 3 P.X. ... 
6 ,, ... 
9 ,, ... 

,, 23rd ,, 9 A.M. ... 
Noon ... 
3 P.M. ... 
6 I, ... 
9 ,, ... 

,, 24th ,, 9 A.M. ... 
Noon ... 

3 P.M. ... 
6 ,, ... 
9 ,, ... 

,, 25th ,, 9 A.X. ... 
Noon .. . 

3 P.X. ... 
6 ,, ... 
9 ,, ... 

,, 26th ,, 9r .x .  ... 
Noon ... 

3 P.M. ... 
6 ,, ... 
9 ,, ... 

,, 27th ,, 9 A.X. ... 
Noon ... 

3p.x. ... 
,, 28th ,, Noon ... 

3P.M. ... 
G ,, ... 
9 ,, ... 

,, 29th ,,  A.M. ... 
Noon ... 
3 P.M. ... 
6 ,, ... 
9 ,, ... 

,, 30th ,,  A.M. ... 
Noon ... 

3 P.M. ... 

T E X P E ~ A T U ~ E  

Dry Bulb. 

Degrees. 

52 
46 
42 
40 
53 
57 
4.8 
44 
433 
62 
53.5 
445 
40 
34 
465 
5 1 
45 
39 
39 
45 
49 
44 
37.5 
36 
49 
52 
40 
45 
36 
31.5 
26 
33 
34 
28 
25 
24 
36 
36 
30 
26 

Temperature of 
mercury. 

Degrees. 

63.0 
636 
490 
47.0 
60.0 
57.0 
60.0 
47.0 
43.0 
58.0 
63.0 
5 1.0 
45.0 
43'0 
55 
52 
4,9 
45 
45.5 
58 
54 
50.5 
45 
45.5 
57 
53 
43 
48 
42 
37 
28 
35 
37 

- 35.5 
35 
27.5 
37.5 
390 
37 
33 

Xercurial Baro- 
meter KO. 720 
th-rected for 
index error. 

Inches. 

26.087 
.087 
-107 

. -127 
-117 
.047 
-037 
'047 
-047 
.037 
.002 

25.962 
-952 
.922 
-932 
.882 
,902 
.942 
902 
-922 
'962 
'952 
-972 

26.122 
-102 
'092 
.422 
-427 
'442 
-452 
'4Q2 
-322 
-272 
-222 
*212 
-102 
'052 
902 

25.997 

OF AIR. 

Wet Bulb. 

Degrees. 

46 
41 
38 
37 
46 
49 
42 
40 
38 
46 
486 
39 
36 
31 
41 
43 
40 
345 
36 
41 
44 
405 
34 
34 
43.3 
44 
33 
37 
32 
27.5 
23 
29 
31 
24 
22 
24 
33 
32 
27 
25 

Reading of 
aneroid barometer 

Solomon's un- 
corrected. 

Inches. 

26.50 
-50 
-53 
5 5  
-61 
'46 
-45 
-49 
*50 
.45 
.38 
-37 
.38 
-35 
*31 
'30 
.30 
*34 
.32 
-31 
-32 
.37 

-52 
-50 
-49 
-04 
-02 
.06 
.09 
.03 

26-96 
-87 
-85 
-84 
-75 
.65 
'63 
.62 
-G6 9 ,, ... 26.042 



Pundits at Y A  REA ND daring the winter of 1873-74.-(Continued.) 

&~raruar IN BHADE. MAXIMUM IN SHADE. 1 Direction of 
wind. R E M A R K S .  

During preceding 24 hours. I 

Degrees. 

E. 
N. 
N. 
W. 
W. 

N.E. 
N.E. 
N. 
N. 
E. 
s. 
E. 
W. 
S. 

s.\v. 
W. . 
E. 
N. 

9 A.M. Noon. 3 P.M. 6 P.M. ~ P . M .  ------ 
Mean of Nercurial 

barometer No. 720 
corrected to 32O.. . 26.143 46'149 26'115 26.109 26.126 

Hean of Dry Bulb 
Thermometer ... 37.4 45'0 48'0 42'2 38 1 

Mean of l e t  Bulb 
Thermometer ... 342 '10'6 41.6 37.4 341 
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Meteorological Observations recorded by the Great Trigonometrical 

. . 

DATE . 

... Ilec . lst, 1873, 9 A.M. 

h'oon ... 
3P.M. ... 

... 6 ,, 

... 9 ,, 

... ,, 2nd ,,  A.M. 
Noon ... 

... 3 p . x  

... G 3, 

... 9 ,, 
, . 3rd ,, 9A.M. ... 

Noon ... 
3 P.M. ... 
6 ,, ... 
9 ,, ... 

, . 4th ,, 9 A.M. ... 
Noon ... 
3p.x.  ... 

... 6 ,, 
9 ,, ... 

,, 5 t h . , ,   A.M. ... 
Noon ... 
3 P.X. ... 

... 6 ,, 

... 9 ,, 
,, 6th , , 9 A ... 

Noon ... 
3 P.M. ... 

... 6 ,, 

... 9 ,, 

... . ,, 7th ,, 9 A.M. 
Noon ... 
~ P . x .  ... 

... 6 ,, 

... 9 ,, 
,, 8th ,, 9 A.M. ... 

Noon ... 
3 P.M. ... 

... 6 ,, 
9 ,, ... 

,, 9th ,,  A.M. ... 
Noon ... 
 P.M. ... 
6 ,, ... 
9 , P ... 

,, 10th ,, 9 A.M. ... 
Noon ... 
 P.M. . ... 
6 ,, ... 
9 ,, ... 

,, 11th , , 9 A ... 
Noon ... 

Iierclirial Bare- 
meter No . 720 
corrected for 
index error . 

Inches . 
26022 

-052 
a 2  
. 042 
-082 
'162 
102 
. 092 
. 062 
a 027 
042 
. 042 
. 002 
.022 
. 022 
. 052 
#027 
942 
. 022 
. 032 
-022 

...... 
-027 
082 
-102 
. 202 

...... 
-162 . 177 
'167 
192 ' 
. 222 
-212 
-242 
'242 
-312 
'307 
-302 
-322 
-282 
182 
.l 52 
112 
-062 . 052 
. 002 

26'992 
. 962 
'977 

26.012 
-122 
-132 

Temperature of 
mercury . 

-. . .- 

Degrees . 
26 
345 
39.6 
37 
33 
27 
38 
39 
36 
33 
26 
37 
44 
398 
57 
28 
376 
42.8 
38 
34 
26 

...... 
42 
38 
33 
266 

...... 
40 
37 
32 
26.3 
39 
kt 
40 
35.5 
26.5 
38.5 
44 
34.5 
27 

. 27 
36 
40 
37.5 
35 
24 
33 
39.6 
36'0 
32.5 
26 
38 

Reading of 
aneroid barometer 

Solomon's un- 
corrected . 

Inches . 
25.66 

68 
63 
68 
-71 

. 
. 72 
. 69 
68 
'66 
'67 
. 67 
'64 
'62 
. 65 
. 68 
'67 
61 
-62 
'64 
. 63 
. 66 
. 63 
. 69 
. 71 
. 85 
. 83 
. 78 
. 80 
. 98 
'83 
. 86 
-83 
-87 
. 88 
. 95 
'94 
-91 
'90 
. 92 
. 83 
. 78 
. 70 
'68 
67 
-62 
. 61 
'57 
. 60 
63 
. 77 
'79 

TEXPEEATURE 

Dry Bulb . 

Degrees . . 
22 
34 
37 
30 
25 
25 
36 
36'6 
31 
25.3 
23 
34 
38 
33 
29 
29.6 
35 
37.5 
30 
24 
23 
33 
38 
29.5 
29.5 
24 
33 
366 
29 
25 
24 
35 
38 
32 
27 
24 
36 
40.3 
34 
30 
25 
34 
38 
32.6 
29 
21 
29 
37 
28 
25.5 
24 
32 

OF AIR . 

Wet Bulb . 

Degrees . 
21 
31 
33 
29 
24 
23 
32 
34 
30 
26 
22.2 
30 
35 
30 
26 
22.3 
32 
36 
27 
23 
22 
30 
36 
28.3 
24 
23' 
30 
34 
28.6 
241 
24 
32 
34 

' 29 
242 
23 
32 
35 
31 
27 
23 
30.8 
34 
29 
27 
20 
26'5 
32 
26'5 
26.0 
23 
29 
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Survey Pundits ut YARXAND during the winter of 1873-74.-(Continued.) 
- - 

MIKIYUP IN SHADE. MAXIXUY IN SHADE. 
Direction of 

wind. 

S.W. 
m. 
E. 

. N. 
N. 
E. . 
s. 
E. 
s. 

W. 
N. 

N.W. 
s. 
N. 
E. 
N. 
W. 

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

N.W. 
N. 
N.W. 

S. 
W. 
E. 
N. 

S.W. 
m. 
E.S. 

N.E. 
E. 
N. 
N. 
S.E. 

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

During preceding 

Degrees. 

13.5 
...... 
...... 
...... 
...... 
15'5 
...... 
...... 
...... 
...... 
15.8 
...... 
...... 
...... 
...... 
16 
...... 
...... 
...... 
...... 
12 
...... 
...... 
,..,.. 
...... 
13 
...... 
...... 
...... 
...... 
1%5 
...... 
...... 
. . . . . . .  
...... 
11.5 
...... 
...... 
...... 
...... 
12 
...,.. 
...... 
...... 
...... 
10 
...... 
...... 
...... ...... 
12 
...... 

~ E M A E K S .  

24 hours. 

Degrees. 

38.8' 
...... 
...... 
...... 
...... 
38.5 
...... 
...... 
...... 
...... 
39.8 
...... 
...... 
...... 
...... 
38 
...... 
...... 
...... 
...... 
37.5 
...... 
...... 
...... 
...... 
41 
...... 
...... 
...... 
...... 
35 
...... 
...... 
...... ...... 
37 ...... 
...... ...... 
...... 
38 
...... 
...... ...... 
...... 
42-5 ...... ...... ...... ...... 
34 ...... 
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Meteorological Observations recorded by the Great Trigolzometrical Suraey 

DATE . 

Dec . llth, 1873, 3 P.M. ... 
6 ,, ... 
9 ,, ... 

., 12th ,, 9 A.M. ... 
Noon ... 

3 P.M. ... 
6 ,, . . . .  
9 ,, ... 

13th ,, 9 A.M. ... .. 
Noon ... 

3 P.M. . ... 
6 ,, ... 
9 ,, ... 

... 14th .. 9 A.M. .. 
Noon ... 

3 P.M. ... 
6 ,, ... 
9 ,, ... 

15th ., 9 A.M. ... .. 
Noon ... 

3 P.M. ... 
6 ,, ... 
9 ,, ... 

,. 16th ,, 9 A.M. ... . Noon ... . 3p.x. ... 
6 ,, ...‘ 

9 , , ... 
,. 17th ,, 9 A.M. ... 

Noon ... 
3 P.M. ... 
6 ,, ... 
9 ,, ... 

18th ,, 9A.M. .. ... 
Noon ... 

3 P.M. ... 
6 ,, ... 
9 ,, ... .. 19th ,, 9 A.M. ... 

Noon ... 
3P.M. ... 
6 ,, ... 
9 ,, ... 

,. 20th ,,  A.M. ... 
Noon ... 

3 P.M. ... 
6 ,. ... 
9 ,, ... 

,. 21st .. 9 A.M. ... 
Noon ... , 3 P.M. ... 

6 ,, ... 

Mercurial Baro- 
meter No . 720 
corrected for 
index error . 

Inches . 
26.134 

. 142 
-162 
202 
-232 
202 
-202 
. 222 
. 192 
. 182 
*152 
. 162 
-172 
-162 
*152 
-102 
. 132 
102 
. 082 
.092 
062 
. 052 
. 042 
922 

25.997 
'952 
. 972 
. 952 
. 902 
. 877 
-857 
-862 
. 862 
. 892 
. 902 
. 892 
. 902 
'927 

26077 
-112 
-102 

. . 112 
-122 
-202 
. 192 
162 

. . 152 
. 177 
. 132 
*I32 
-102 
-102 

Temperature of 
mercury . 

Degrees . 
43 
38 
32.5 
28 
37 
38.8 
36 . 
33 
24 
35 
40 
37 
32.6 
W 5  
35.0 
39.0 
35.5 
32.0 
21 
33 
39 
35 
30 
25 
36 
405 
35 
32 
23 
305 
33.5 
33.0 
32.0 
33.0 
49.3 
62 
44 
37 
205 
32 
36 
32 
265 
23-5 . 
35 
37 
32 
31 
21 
30'5 
38.5 
31 

Reading of 
aneroid barometer 

Solomon's un- 
corrected . 
--- 

Inches . 
25.64 
' -78 

80 
-85 
. 86 . 82 
-83 
84 
. 84 
-82 
. 79 
. 78 
81 
. 81 
*78 
. 72 
'73 
. 72 
. 71 
'76 
. 68 
-67 
-66 
'65 
. 6 1 
-58 
. 59 
. 60 
-54 
. 53 
59 
. 59 
. 58 
51 
. 52 
51 
a62 
67 
a72 
a74 
a72 
. 76 
.77 
~ 8 5  
-84 
. 80 
. 80 
. 82 
. 79 
. 78 
. 75 
. 72 

TEMPERATURE 

Dry Bulb . 

Degrees . 
39'3 
31.5 
26 
27 
37 
37 
33 
27 
22 
32 
36 
30'5 
27.0 
20 
32 
36 
27 
25 
16.5 
30 
26 
26 
22 
21 
3 1.6 
35 
30 
23 
20 
31 
3l.3 
29 
28 
30 
47 
50 
33 
33 
17.5 
30 
34 
25 
21 
22 
33 
36 

. 28 
24 
17.5 
28 
32 
25 

OF AIR . 

Wet Bulb . 

Degrees . 
35 
28.5 
24 
25 

4 343 
33 
31 
26 
21.5 
39.5 
33.5 
29.5 
25.0 
19.5 
32 
32 
26 
22.5 
16.0 
27 
33 
25 
21.3 
20 
29'5 
33 
29 
22 
19 
29 
28.5 
28 
26 

. 28 
38 
41.5 
31 
32 
16 
27 
31 
24 
19 
21 
30 
31 
25 
22 
16 
225 
29 
23 
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Pandits at YAREAND clzcring the winter of 1873-74.-(Continued.) 

~ I I X I Y U M  IN SIIADE. MAXIMUM IN BI~ADE. 
Direction of 

During preceding 

Degrees. 

...... 

...... 

...... 
18 

...... 

...... 

...... 

...... 
10 

...... 

...... 

...... 

...... 
12 ...... 

...... 

...... 

...... 
10 
...... 
...... 
...... 
...... 
10 . ...... 

...... 

...... 

...... 
9'8 

...... 

...... 

...... 

...... 
19 

.....a 

...... 

.....a 

...... 
10 . 

...... 

...... 

...... 

...... 
9'5 ...... 

...... 

...... 

...... 
.6 

...... 

...... 

...... 

wind. 

N. 
N. 
N. 
S. 

N.W. 
N.E. 

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

N. 
W. . S.E. 

N.W. 
TV. 
E. 
m 
S. 
W. 
E. 
E. 
N. 
W. 
N. 

S.W. 
N. 
S. 
S. 

S.E. 
N. 
W. 
E. 
s. 

N.E. 
N. 

. N.E. 
W. 
S. 
N. 

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

24 hours. 

Degrees. 

...... 

...... 

...... 
43 
...... 
...... 
...... 
...... 
41 
...... 
...... 
...... 
...... 
34 
...... 
...... 
...... 
...... 
33 
...... 
...... 
...... 
...... 
36.5 
...... 
...... 
...... 
...... 
36 
...... 
...... 
...... 
...... 
36.6 
...... 
...... 
...... 
...... 
49 
...... 
...... 
...... ...... 
31.5 
...... 
...... 
.....a ...... 
14 ...... ...... ...... 

R E M A U K S .  

- - 
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Zeteorological Observcctwlzs recorded 6y the Great Trigorzometrical Surcey 

DATE. 

Dec. 21st, 1873, 9 P.M. ... 
,, 22nd ,, 9 A.M. ... 

Noon .. . 
3p.x. ... 
6 ,, ... 
9 ,, ... 

,, 23rd ,, 9 A.X. ... 
Noon .. . 
3p.M. ... 
6 ,, ... 
9 ,, ... 

,, 24th ,, 9 A.M. ... 
Noon .. . 
3p.x. ... 
6 ,, ... 
9 ,, ... 

,, 25th ,, 9 A.M. ... 
Noon .. . 
3 P.M. ... 
6 ,, ... 
9 ,, ... 

,, 26th ,, 9 AX. ... 
Noon .. . 
3P.M. ... 
6 ,, ... 
9 ,, ... 

,, 27th ,, 9 A.X. ... 
Noon ... 
3 P.M. ... 
6 ,, ... 
9 ,, ... 

,, 28th 9, 9 A.M. 
Noon ... 
3P.M. ... 
6 ,, ... 
9 ,, ... 

,, . 29th ,, 9 A.M. ... 
Noon ... 
3 P.M. ... 
6 ,, ... 
0 ,, ... 

,, 30th ,, 9 a.11. . . . 
Noon ... 
3p.x. ... 
6 ,, ... 
9 ,, ... 

,, 31et ,, 9 A.M. ... 
Noon .. . 
3P.M. ... 
6 ,, ... 
9 ,, ... 

Yercurial Baro- 
meter No. 720 
corrected for 
index error. 

Inches. 

26.092 
. -067 

'042 
-012 

25'977 
'952 
-822 
-772 
-712 
.702 
.752 
,942 
-992 
.932 
-952 

26002 
-042 
.027 

25'967 
962 
-972 
,922 
-952 
-92.2 
-952 
.982 

213.017 
902 

25'952 
.922 
.942 

26097 
.127 
-107 
.lo2 
-097 
-022 
-007 
-012 
-027 
977 
-192 
-182 
.I42 
-122 
-102 
.062 
.007 

25.952 
-952 
-962 

Temperature of 
mercury. 

Degrees. 

27 
20.5 
31.5 
35 
31 
28 
19.5 
30 
33 
31 
30 
36 
48 
47 
36 
30.5 
19.0 
32 
36 
31.5 
28 
20 
34 
35 
32 
26.5 
24 
32 
36 
32 
27 
16 
295 
33 
29.5 
24 
18.5 
31.5 
36 
30 
27 
10 
23 
28 
25 
21 
10 
245 
28 
26 
22 

h a d i n g  of 
aneroid barometer 

Solomon's un- 
corrected. 

Inches. 

25.75 
-75 
.67 
'65 
'61 
'69 
'48 
-40 
3 5  
'35 
-40 
'57 
'55 
'56 
'59 
'62 
'66 
'64 
-69 
'58 
'61 
'56 
'57 
'56 
'59 
'65 
'65 
'63 
'58 
'66 
.59 
'75 
'77 
'75 
'73 
-72 
.67 
.65 
'65 
-70 
.75 
-86 
.85 
.80 
.77 
.74 
-70 
-66 
.61 
-61 

- 
I 

TEMPERATURE 

Dry Bulb. 

Degrees. 

21 
17.5 
30 
32 
26 
21 
19.5 
29 
31 
22 
26.5 
34.5 
47 
47 
33 
213.5 
17 
31 
33 
26 
24 
17 
32 
32.3 
26 
21 
24 
31.5 
34 
27 
20 
12 
28 
30 
24 
18 
14 
29 
33 
26 
21 
9 

21 
26 
18 
13 
14 
22 
24 

OF AIE. 

Wet Bulb. 

Degrees. 

20 
16.0 
27 
29 
24 
19.9 
l b 5  
26 
28 
20 
24 
20.5 
47 
40 
32 
25.5 
16 
28 
31 
24 
23 
135 
28 
291 
24 
19 
21-8 
295 
32 
26 
19 
11 
243 
27 
22 
1 3 5  

. 13 
. 27 

31 
24.5 
20 
8 

19 
23 
17 
12 
14 

. 21 
22 

. 18 

I :: I 14 
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Pandits at PARKAND d u ~ i n ~  

MININUU IN BHADE. 

the winter 

Direction of 
wind. 

S.W. 
W. 
S. 
N. 
N.' 
W. 
S.E. 
E. 

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

X.W. 
E. 
E. 
N. 
W. - W. 
S.E. 
m. 
N. 

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

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

N.E. 
N. 
E. 
E. 
W. 

N.W. 
N. 
N. 

N.W. 
JV. 
N. 
S.E. 
W. 
N. 

NUIMUY IN BHADE. 

of 1873-74.-(Continued.) 

R E M A B K S .  

- 

Por the m n t h  of December 1873. 
9 P.N. Noon. 3 P.M. 6 P.M. 9 P.M 

Mean of Mercurid 
Barometer No. 
720 26075 26067 26.042 26.047 26.060 ... ... 

Mean of Dry Bulb 
Thermometer ... 21'0 32.3 35.3 28.3 W1 

Mean of Wet Bulb 
Thermometer ... 19'7 295 32'1 264  23'3 

Mean of Minimum ... ... Thermometer ... 108 

mean of ~aximum' 
Thermometer in 
shade ... ... ... ... 35.2 

Daring preceding 

Degrees. 

...... 
8.9 

...... 

...... 

...... 

...... 
10 
...... 
...... 
...... 
...... 
15 
...... 
...... 
...... 
...... 
105 
...... 
....a. 

...... 

...... 
7 

...... 

...... 

...... 

...... 
11'8 
...... 
...... 
...... ...... 

5 
...... 
...... ...... 
...... 

2.8 
...,.. ...... 
...... 
...... 

3 
...... ...... 
...... ...... 

2 ...... ...... 
...... 
...... 

24 hours. 

Degrees. 

...... 
298 

. . a , . .  

a*.... ...... 
...... 
33 
...... 
...... 
...... 
...... 
295 
....... 
...... 
...... 
...... 
47 
...... 
...... 
...... 
...... 
46.6 
...... 
...... 
...... 
...... 
33.3 
...... 
...... 
...... 
...... 
34 
...... 
...... 
...... 
...... 
28 
...... 
...... 
...... 
...... 
30 ...... ...... ...... 
...... 
24 ...... ...... ...... ...... 



~ e t e o ~ o l o g i c a l  Observations recorded by the Gj-eat Frigo~zontet~*icul 
..... 

DATE . 

Jan  . lst, 1874. 9 A.M. ... 
Koon ... 

3 P.Y. ... 
6 ,, ... 
9 ,, ... 

,, 2nd ,. 9a.31. ... 
Koon ... 

3 P.M. ... 
6 ,. ... 
9 ,. ... 

,. 3rd ,, 9 ~ . 1 r .  ... 
Noon ... 

3 r.r. ... 
6 ,, ... 
9 ,, ... 

4th ,, 9 A.M. .. ... 
Noon .... 

3p.x. ... 
6 ,. ... 
9 ,, ... 

... ,. 5th ,, 9 A.BL 
Noon ... 

3p.n. ... 
6 ,, ... 
9 ,, ... 

,, 6th ,,  A.M. ... 
Noon ... 

3 P.X. ... 
6 ,, ... 
9 ,, ... 

... ,. 5th ,, 9 A.B~. 
Noon ... 

3 P.M. ... 
6 ,, ... 
9 ,, ... .. 8th ,, 9 A x .  ... 

Noon ... 
7 3 P.M. ... 

6 ,, ... 
9 ,. ... 

,, 9th ,, 9a.11. ... 
Noon ... 

3 P.M. ... 
6 ,, ... 
9 ,, ... 

,. 10th ,, 9 A . r .  ... 
Noon ... 

3P.M. ... 
6 ,, ... 
9 ,. ... 

... ,, 11th' ,, 9 A.M. 

Noon ... 

Mercurial Baro- 
meter No . 720 
corrected for 
index error . 

Inches . 
25.952 

952 
-9'27 
. 922' 
-932 
-927 
-932 
-927 
-922 
. 942 

26052 
-052 
. 042 
052 
'072 

26.062 
-052 
-047 
-072 
-082 . 117 
. 107 
-072 
062 
-072 
067 
-152 
-127 
-152 
152 

-192 
192 
-167 
-172 
. 197 
. 162 
-117 . 077 
082 
a 2  . 067 
'052 

25.992 
26.007 . 012 

-027 
'022 

25.972 
. 972 
-952 

26.202 
. 302 

Temperature of 
mercury . 

--- 
Degrees . 

10 
248 
28 
26 
23 . 
12 
21.5 
265 
23 
2P5 
11 
22-5 
28.5 
24.5 
21 
11 
25 
28 
25 
21 
10 
25 
27.5 
25 
21 
10 
23.5 
27 
25 
22 
11 
21 
25 
23 
22 
18.8 
25.8 
27 
23.3 
20 
10 
25 
28 
25 
21 
11.5 . 
26.5 
31 
27 
24 . 
13 
25 

Reading of 
aneroid barometer 

Solomon's un- 
corrected . 

TEYPEUATURE 

Dry Bulb . 

OF AIU . 

Wct Bulb . 

Degrees . 
9 3  

23 
25 
20 
16 
12 
20 
22 
18.5 
15 
12 
19.5 
23 
17 
14 
10 
21 
23 
19 
14 
10 
21 
23 
19 
15 
7 

19 
21 
18 
16 
12 
19.6 
21 
19 
18 
16 
225 
23 
18 
15 
9 

21 
23 
19 
16 
9 

23 
27 
23 
19 
12 
20 

Inches . Degrees . 
25.61 1 103  . 61 

. 57 . 55 
'58 
-60 
. 6 1 
.GO 
$0 
-63 
-72 
. 72 
-70 
$2 
'74 

25.73 
-7 1 
-71 
'73 
'76 
80 
-78 
-72 
. 74 . 76 
-83 
. 82 
-78 . 80 
80 
. 87 
-86 . 81 
-84 
-86 
-81 . 78 
-73 
-74 
-73 . 73 
-70 . 66 
-68 
. 69 . 70 
-67 
-63 
-63 
'61 

25 
27 
21 
17.5 
13 
22 
24.5 
19 
16 
12.5 
22 
2G 
185  
15.6 
11 
23 
26 
21 
15 
11 
23 
25 
20 
1 G  
8 

22 
24 
20 
17 
13 
21.5 
24 
20 
19 
17 
25 
25.5. 
19 
16 
10 
23 
26 
21 
18 
10 
26 
29 
24 
21 
13 
23.5 



( 91 1 
Szcrvep Pandits at PA RKAND during the winter of 1873-74.-(Continued). 

R E Y A U K G .  

P 

Direction of 
mind. 

J~INIYUY IN SHADE. MUIMUY IB GHADE. I 
During preceding 

Degrees. 

24 hours. 

Degrees. 

0 
...... 
...... 
...... 
...... 

7.6 
...... 
...... 
...... 
...... 
6 

...... 

...... 

...... 

...... 
2 

...... 

...... 

...... 

...... 
1.8 

...... 

...... 

...... 

...... 
1.3 

...... 

...... 

...... 

...... 
3 

...... 

...... 

...... 

...... 
9 

...... 

...... 

...... 

...... 
1 

...... 

...... 

...... 

...... 
3 

...... 

...... 

...... 

...... 
4 
...... 

23 
...... 
...... 
...... 
...... 
19 

. . a * . .  

...... 

...... 

...... 
29.5 
...... 
...... 
...... 
...... 
23 
...... 
...... 
...... 
...... 
24 

...... 

...... 

...... 

...... 
26 

...... 

...... 

...... 

...... 
22.6 
...... 
...... 
...... 
...... 
26 

...... 

...... 

...... 

...... 
29.6 
...... ...... 
...... 
...... 
23 
...... 
...... 
...... 
...... 
31.6 
...... 

N. 
S.E. 
IV. 
N. 
S. 
W. 
s. 
S. 
N.W. 
W. 
S.W. 
N. 
S.E. 
m. 
N. 
N. 

N.W. 
N. 
N. 
IV. 
iY. 
N.E. 
E. 
N. 
S.E. . E 
N.E. 
E. 
W. 
'IV. 
N.W. 
W . 
S.W. 
N.E. 
N.W. 
S.W. 
E. 
S.E. 
E. 
N. 

S.W. 
N.E. 
E. 
E. 
W. 
S. 
N. 
w . 
W. 
N. 
W. 
N.E. 

24 



( 92 ) 

MeteoroZogicaZ Observations reco~ded by the Great Trigononzetrical Survey 

DATE. 

Jan. 11th 1874,3 P.M. ... 
6 ,, ... 
9 ,, ... 

,, 12th ,, 9 A.M. ... 
Noon ... 

 P.M. ... 
6 ,, ... 
9 ,, ... 

,, 13th ,, 9 A.M. ... 
Noon ... 

3 P.M. ... 
6 ,, ... 
9 ,, ... 

,, 14th ,, 9 A.M. ... 
Noon .. . 

3 P.M. ... 
6 ,, ... 
9 ,, ... 

,, 16th ,, 9 A.M. ... 
Noon ... 

3 P.M. ... - 6 ,, ... 
9 ,, ... 

,, 16th ,, 9 A.M. ... 
Noon ... 

3P.M. ... 
6 ,, ... 
9 ,, ... 

, 17th , 9 A.M. ... 
Noon ... 

3P.M. ... 
6 ,, ... 
9 ,, ... 

,, 18th ,, 9 A.M. ... 
Noon ... 

3P.M. ... 
6 ,, ... 
9 ,, ... 

,, 19th ,, 9 A.M. ... 
Noon ... 

3P.M. ... 
6 ,, ... 
9 ,, ... 

., 20th ,,  A.M. ... 
Noon ... 

3 P.M. . .. 
6 ,, ... 
9 ,, ... 

,, 21et ,, 9 A.M. ... 
Noon ... 

3P.M. ... 
6 ,, ... 

Xercurial Baro- 
meter No. 720 
corrected for 
index error. 

Inches. 

26.352 
.382 
-412 
-1102 
'342 
'302 
-262 
-262 
.192 
,152 
*lo2 
.092 
'072 
'052 
.OE2 
-022 
-032 
.042 
-112 
-107 
-102 
-122 
-162 
-207 
-222 
-202 
.242 
.257 

26'312 
.327 
-302 
.302 
-292 
.207 
-202 
-107 
*lo7 
.lo2 
.077 
$072 
Q52 
,057 
.082 
.062 
*052 
*052 
.052 
-027 

25'932 
,927 
-862 
.867 

Ileading of 
aneroid baromc- 
ter Solomon's un- 

corrected. 

Inches. 

26.01 
.05 
-08 
.05 
.01 

25.94 
-93 
-90 
-85 
-80 
-76 
.75 
-73 
.72 
*70 
-67 
-70 
.71 
.SO 
-77 
*74 
.78 
.SO 
.88 
,89 . .87 
90 
.92 

26.01 
25'98 

-95 
.95 
-94 
.88 
.87 
-73 
.77 
.74 
.73 
'72 
-69 
.70 
.72 
'71 
'70 
-71 
-73 
.68 
.58 
-66 
.51 
-64 

Temperature of 
mercury. 

Degrees. 

28.3 
24 
21 
17.5 
26 
28.5 
23.5 
20 
10 
25 
28 
245 
19.8 
10 
25 
29 
25 
203 
11 
25 
29 
25 
21 
11 
27 
30 
26.5 
21 
12.6 
27 
31 
27 
24 
11 
275 
32 
28 
24 
12 
27 
31 
28 
23 
18.5 
31 
33 
30 
21.5 
22 
30 
32 
30 

TEMPERATWEE 

Dry Bulb. 

Degrees. 

26 
19 
14 
16 
26 
26 
20 
14 
10 
23.5 
27 

. 20 
15 
10 
24 
27 
21 
17 
11 
24 
27 
20 
16 
10 
26 
28 
22 
17 
13 
26 
29 
25 
20 
13 
28 
30 
24 
20 
13 
27 
31 
23 
18 
12 
30 
33 
31 
22 
21 
30.5 
31 

or AIR. 

Wet Bulb. 

Degrees. 

23 
18 
13 
14 
21 
23 
18 
13 
8 

20 
23 
17 
14 
9 

21 
24 
19 
146 
10 
21 
23.6 
18 
15 
9 

22 
25 
20 
15 
11 
22 
26 
23 
18 
12 
24 
27 
22 
18 
11 
23 
28 
20 
16 
10 
26 
31 
28 
20 
18.5 
21.5 
28.5 
26 



( 93 1 
Palzdits at YAREAND dzcrhg the zointer of 1873-74.-(Continued.) 

R E X A R K S .  Direction of 
wind. 

N.W. 
W. 
S. 
S.E. 
M. 
E. 
w. 
E. 
E. 

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

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

N.W. 
W. 
S. 
N. 
N. 
S. 
E. 
E. 
s .  

N.W. 
S.B. 
N.E. 
E. 
N. 

S.W. 
W. 

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

S. 
E. 

N.E. 
S.W. 
S. 
E. 
s .  
W. 
S.  
N. 

N.E. 
W. 

MINIMUM IN SHADE. M ~ X I M U M  IN BEADE. 

During preceding 

Degrees. 

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

...... 
3 
...... ...... ...... 
...... 
1 

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

...... 

...... 
0.5 ...... ...... ...... ...... 
1 

...... 

...... 
a..... ...... 
1 

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

...... 
1 

...... ...... ...... ...... 
2'5 ...... 

...... 

...... ...... 
4 

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

...... 
7.5 ...... ...... ...... 

.....a 

10.8 ...... ...... ...... 

24 hours. 

Degrees. 

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

...... 
24 ...... 
...... ...... 
...... 
23 

...... 

...... 

...... 

...... 
23.5 
...... 
...... 
...... 
...... 
25.5 

...... 

...... 

...... 

...... 
25 ...... 
....... 
...... 
...... 
25 
...... 
...... 
...... 
...... 
27 
...... ...... 
...... 
...... 
30 
...... ...... 
...... ...... 
33 
...... 
...... ...... 
...... 
348 ...... 
,..,.. ...... 



( 94 1 
Meteorological Obse~aations recorded by the Great Trigo?tornetrical 

DATE . 

Jan . 21st, 1874. 9 P.X. ... 
,. 22nd .. 9 A.M. ... 

Noon ... 
3 P.M. ... 
6 . . . . .  
9 . . . . .  

23rd 9 A.M. .. .. ... 
N~on ... 

3P.M. ... 
6 . . . . .  
9 . . . . .  

24th 9 A.M. ... .. .. 
Noon ... 

3P.M. ... 
6 . . . . .  
9 . . . . .  

... 25th .. 9A.M. .. 
Noon ... 

3 P.M. ... 
6 . . . . .  
9 . . . . .  

26th 9 A.M. .. .. ... 
Noon ... 

3p.x. 
6 . . . . .  
9 . . . . . .  

27th  A.M. .. .. ... 
Noon ... 

3 P.M. ... 
6 . . . . .  
9 ,. ... 

28th 9 A.M. .. .. ... 
Noon ... 

3 P.X. ... 
6 . . . . .  
9 . . . . .  

29th 9 A.BL ... .. .. 
Noon ... 

3P.M. ... 
6 . . . . .  
9 . . . . .  .. 30th ..  A.M. ... 

Noon ... 
3 P.M. ... 
6 . . . . .  
9 . . . . .  .. 31st .. 9 A.M. ... 

Noon ... 
3P.M. ... 
6 . . . . .  
9 . . . . .  

TEMPERATUBE 

Dry Bulb . 

Degrees . 
265 
24 . 
32 
33.5 
26 
225 

. 22 
32 
3'3 
28 
25 
19 
325 
36 
29 
26 
205 
395 
37 
30 
29 
27 
4Q 
38 
31 
26 

. 21 
33 
37 
30 
245 
19 
33 
35 

. 28 
29.5 
29 
36 
36 

.. 29 

. a 
21 
35 
37 
31 
27 
21 
33.5 
36'8 

. . 31 

. 29 

. . .  

Temperature of 
mercury . 

Degrees . 
29 . 

25 
31 
34 
30 . 
27 
23 
31.6 
33 
31.8 
28.5 
20.6 
33.5 
37.5 . 
340 
30 
21 
35 
38 
34 
32 . 
28 
39 
40 . 
36 
30.6 
22 
32 
38 
386 
29 
21 
34 
37-5 . 
33'5 
32 . 
28 . 
35 
38 
33 . 
30 
22.5 ' 
335 
38 . 
345 
31 
22 
348 . 
38.5 
34 
32 

. 

Mercurial Baro- 
meter No . 720 
corrected for 
index error . 

fiche8 . 
-892 
-902 
. 912 
. 912 
-942 
. 947 
952 
. 947 
-917 
. 952 
. 972 

26.062 
-062 
. 052 
. 057 
-072 
-092 
-042 

25.982 
-972 
972 
-992 
. 977 

. . . .  . 972 
26.002 

-007 
* 022 
. 042 
-017 
. 022 
. 032 

26'132 
-132 
-112 . 122 . 172 
-1 42 
-142 
. 092 
-102 

. 997 
26'062 . 052 . 002 

-007 
.012 . 032 
-022 

25.997 
26.002 

-007 

OF AIR . 

Wet Bulb . 

Deg~ees . 
225 
21 
28 
27 
23 
206 
19 
275 
30 
26 

. 24 
273 
29 
396 
28 
23 
195 
30.3 
315 

. 29 
25 

. 25 
36 
33.6 
29 
24 
19 
29 
34 
28.6 
23 
17 
31 
30 
25 
25.3 
26 
32 
31 

. 26 
22 
19 
31 
31 

. 26 

. 24 
19 
29 
33.5 

. 27 
26 

Reading of 
aneroid barometer 

Solomon's un- 
corrected . 

pp 

Inches . 
. 56 
-55 
'56 
. 66 
-60 
*a 
'62 
-58 
'57 
. 62 
'67 
-72 
'72 
-69 
'73 . 
'75 
. 75 
'67 
-62 . 62 
. G 1  
a 2  
-62 
'60 
. 65 
'68 
'69 
'69 
'66 
' 69 
'70 . 80 
-80 
-75 
'79 
'84 
'80 
'81 
'73 
'77 
. 76 

25'78 
-68 

. '64 
'65 
. 66 
-69 
'67 
'63 
'65 
'67 

. 



Survey Pajzdits at  YARKAND dzcri~zg the toilttev o f  1873-74.-(Continued.) 

~ ~ I N I X U X  IN BHADE. ~ ~ X I ~ I U M  IN SHADE. 
Direction of 

During preceding 

Degrees. 

...... 
19 
...... 
...... 
...... 
...... 
17 
...... 
...... 
...... 
...... 

9 
...... 
...... 
...... ...... 

9 
...... 
...... 
...... 
...... 
14 
...... 
...... 
...... 
...... 
11 
...... 
...... 
...... 
...... 

7'8 
...... 
...... 
...... 
...... 
17 
...... 
...... 
...... 
...... 
11 
...... 
...... 
...... 
...... 

8 
...... 
...... 
...... 
...... 

wind. 

N.W. 
S.W. 
N.W. 

N. 
JV. 

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

N.E. 
N. 

N.W. 
E. 
E. 
N.JV. 

N. 
N.W. 
N.E. 
S.W. 
E. 
IT. 

S.W. 
E. 
S.E. 
s .  
W. 
JV. 
N. 
N. 
E. 

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

S.W. 
N. 

K.E. 
S. W. 
N.E. 
N.E. 

S. 
E. 

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

. E. 

24 hours. 

Degrees. 

...... 
34 
...... 
...... 
...... 
...... 
38 
...... 
...... 
...... 
...... 
39 
...... 
...... 
...... 
...... 
33.8 
...... 
...... 
...... 
...... 
3-4.6 
...... 
...... ...... 
...... 
43.6 
...... 
...... 
...... 
...... 
4.2 
...... 
...... 
...... 
...... 
34 
...... 
...... 
...... 
...... 
41 
...... 
...... 
...... 
...... 
34.5 
...... 
...... 
...... 
...... 

R E M A E K E .  

For the  non nth of  Junuary 1874. 

0 . 4 . ~ .  Noon. 3p.31. 6 p . x .   P.M. 
3Iean of nIercurial 26.093 26'087 26'060 26'068 2G'074 
Barometer No. 720 
corrected to 32'. 

NeanofDryBulb  16'5 27'8 30'0 242 20.4 
Thermometer. 

Mean of Wet Bulb 18.0 2 4 5  2@8 222 16.5 
Thermometer. 

Nean of minimum therlnometer ... 602 6O.2 
Mean of maximum thermgrneter in shade ... 29'7 20O.7 

25 
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Panclits at YARKAND dztrimg the molztlz of 1873-74.-(Continued). 



DATE . 

... Feb . l l th ,  1874. 3 P.X. 
6 ,, ... 
9 ,, ... 

,, 12th ,, 9 A x . . . .  
Noon ... 

3 P.X. ... 
6 ,, ... 
9 ,, ... 

,, 13th ,, 9 A.M. ... 
Noon ... 

3 P.M. ... 
6 ,, ... 
9 ,, ... 

,, 14th ,, ~ A . X .  ... 
Noon ... 

3 P.U. ... 
6 ,, ... 
9 ,, ... 

,, 15th ,, 0a.u .  ... 
Noon ... 

3 P.M. ... 
6 ,, ... 
9 ,, ... 

,, 16th ., 9 A.X. ... 
Noon ... 

3 P.M. ... 
6 ,, ... 
9 ,, ... 

,. 17th ,, 9 A.X. ... 
Noon ... 

3 P.M. ... 
6 ., ... 
9 ,, ... 

,, 18th ,, 9 A.M. ... 
Noon ... 

3 P.X. ... 
6 ,, ... 
0 ,, ... 

,, 16th ,, 9 A.X. ... 
Noon ... 

3 P.M. ... 
... G ,, 

9 ,, ... 
,, 20th ,, 9 r.n. ... 

Noon ... 
3p.x. ... 
6 ,, ... 
9 ,. ... 

,, 21st ,, ~ A . x .  ... 
Noon ... 

3 P.M. ... 
6 ,, ... 

TEMPERATUBE 

Dry bulb . 

Degrees . 
37 
32 
28 
29.5 
35 
39'3 
30 
27 
.2 6.5 
35 
38 
30.5 
26.3 
27.5 
37 
39 
33 
31 
34 
41.3 
81 
36 
31 
25 
37 
41 
33 
30 
34 
42.5 
46 
35 
38 
36.2 
44 
48 
39 
31.5 
25.5 
35.5 
38 
34 
32 
34 
42 
49'3 
35 
30 
32 
42 
43 
38 

3lercurial Baro- 
meter No . 720 
corrected for 
index error . 

Inches . 
25 '872 

. 892 
902 
. 942 
-937 
?lo2 
. 903 
912 
9.92 

26.002 
25.977 

-052 
. 972 

26.027 
-002 

25.952 
. 912 
-052 

26.052 
-027 
-022 
Q22 
. 012 
. 027 
. 042 
'023 

25.953 
-052 
. 942 
. 927 
-012 
'932 
'972 

26.102 
*1@3 
. 092 
. 082 
. 10.2 
. 172 
162 

-127 
-127 
. 132 
. 0:12 
. 072 
. 017 

25.907 
26.002 

. 021.3 

. 052 

. 017 
'032 

I 

OF AIR . 

Wet bulb . 

Degrees . 
35 
30 
27 
27 
32 
34 
27 
25 
25 
3 1 
34 
28 
25 
25'5 
33 
36 
28 
26.5 
32 
35 
35 
31 
27 
22 
32 
35 
2Y 
26 
31 
37 
38.5 
30 
28.5 
31 
34 
35 
31 
26 
23'5 
38'3 

,33 
29 
28 
30'5 
36 
38 
30 
26 
29 
35 

i 36 
31 

I Temperature of 
mercury . 

Deg~ees . 
37.5 
34 
30 
30 
37 
39.5 
36 
31 
28 
36 
45.5 
37.5. 
31.3 
29 
38 
41 
38 
3 a 
34 
41 
43 
40 
35 
26 
38.5 
&? 
40 
34 
345 
41.5 
45.5 
405 
38 
36.3 
44-5 
48 
42 
37 
26 
34 
38.5 
36 
335 
33.5 
80 
43 
39 
35 
3 1.5 
41 
43.5 
41 

&ding  of 
Aneroid Barometer 

Solomon's un- 
corrected . 

Inches . 
26.52 

-55 
'57 
61 

'59 
*54 
'57 
'GO 
'66 
'67 
-66 
. 65 
. 67 
'68 
'65 
. 58 
. 56 

. 7 1 

. 69 
-67 
-67 
67 
. 71 
66 
. 60 
'59 
59 
-57 
. 55 
. 54 
60 
'6.5 
-79 
7 0  
'GD 
-73 
7 8  
. 83 
. 76 
-78 
-78 
'79 
. 74 
. 78 
. 63 
-64 
-65 
. 68 
. 70 
. 65 
. 69 
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Survey Panclits at YARKA ND during the winter of 1873-74.-(continued). 

MINIMUM IN SHADE. UAXIUUM IN SIIADE. 
Direction of 

mind. 

S. 
E. 
S. 

N.-W. 
N. 

N.-E. 
S. 

s..m. 
N. 
S. 
E. 
N. 
S. 

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

S. 
s .  

N.-w. 
N.-E. 

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

S.-'iv. 
S.-E. 
N. 
S. 

W. 
N. 

S.-E. 
E. 
E. 

N.-W. 
W. 

S.-w. 
S.-E. 

s .  
N.-E. 
N.-E. 
S.-E. 

S. 
E. 
W. 

S.-E. 
E. 
w. 

R ~ a r a a n s .  
During   receding 
p~ 

Degrees. 

...... 

...... 

...... 
19.8 
...... 
...... 
...... 
...... 
11 
...... 
...... 
...... 
...... 
17.5 
...... 
...... 
...... 
...... 
22 
...... 

. . . . . . .  
...... 
...... 
16 
...... 
...... 
...... 
...... 
22 
...... 
...... 
...... 
...... 
21 
...... 
...... 
...... 
...... 
18 
...... 
...... 
...... 
...... 
246 
...... 
...... 
...... 
...... 
20 

a.a... 

...... 

...... 
--- 

24 hours. 

Degrees. 

...... 

...... 

...... 
48 
...... 
...... 
...... 
...... 

. 41 
...... 
...... 
...... 
...... 
36 
...... 
...... 
...... 
...... 
37 
...... 
...... 
...... 
...... 
47 
...... 
...... 
...... 
...... 
a0 
...... 
...... 
...... 
...... 
50.6 
...... 
...... 
...... 
...... 
62 
...... 
...... 
...... 
...... 
41'6 
...... 
...... 
...... 
...... 
60 
...... 
...... 
...... 
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Meteo~*oZogical Observations recorded by the Great Trigononzetrical 

DATE . 

... Feb . 21st, 1874 9 P.M. 

... ,, 22nd ,. 9 A.M. 
Noon ... 

3 P.M. ... 
6 . . . . .  
9 ., ... 

... ,. 23rd ,,  A.M. 
Noon ... 

3P.M. ... 
6 ,. ... 
9 ,. ... 

... ,, 24th ,. 9 P.M. 
Noon ... 

... 3P.M. 
6 ,, ... 
9 ,. ... 

... ,, 25th ,, 9A.M. 
Noon ... 

3P.M. ... 
6 ,, ... 
9 ,, ... 

... ,, 26th ,. 9 A.M. 
Noon .... 

3 P.M. ... 
6 ,, ... 
9 ,, ... 

,, 27th ,, ~ A . M  ..... 
Noon ... 

3 P.M. ... 
6 ,, ... 
9 ,, ... 

... ,, 28th ., 9 A.M. 
Noon ... 

3P.M. ... 
6 ,, ... 
9 ,, ... 

Mercurial Baro- 
meter No . 720 
corrected for 
index error . 

Inches . 
26.062 

-147 
. 152 
-107 
. 02 

. 112 

. 162 

. 142 
a 2  
a 082 
. 077 
. 062 
. 002 

25'932 
. 912 
-902 
-852 
-812 
. 767 
. 752 
-752 . 802 
.802 
-772 
-802 
. 877 

26'002 
. 002 

25'952 
-972 

26'002 
-002 
-017 

25'992 
26.002 

'052 

Temperature of 
mercury . 

Degrees . 
37 
39.5 
39 
38 
36 
33'6 
33.6 
37 
40.3 
37.3 
32% 
30.5 
38 
+m 
38.5 
36 
325 
40 
42 
39 
35 
36'8 
48 
51 
45.5 
a 
36 8 
44 

' 47 
44 
398 

. 38 
46 
48 
45 
41) 

Reading of 
aneroid barometer 

Solomon's un- 
corrected . 

Inches . 

26.74 
-82 
-82 
. 72 
. 76 
. 77 
. 80 
. 77 
-75 
-73 
. 74 
-72 
-65 
. 57 
'56 
. 55 
. 62 
'47 
-39 
. 39 
-39 
. 46 
43 
. 37 
. 44 
-53 
. 66 
. 64 
. 62 
. 63 
65 
-67 
. 66 
. 62 
. 68 
. 70 

TEMPERATURE 

Dry Bulb . 

Degrees . 
36 
36 
405 
38.5 
35 
32 
33 
3P6 
40 
326 
30 
30.5 
37 
41 
36 
33 
31.6 
39 
42 
36 
31 
36 
47 
50.5 
4A.5 
36.0 
36 
44 
46 
41 
36'5 
38 
46 
49 
40 
375 

OF AIR . 

Wet 13ulb . 

Degrees . 

27 
31.5 
35'5 
35 
32 
30 
31 
34 
32 
29 
27 
28 
34 
34 
30.5 
28.5 
28 
34 
36 
29 
26.5 , 
32.5 
39 
405 
36 
31 
31.5 
38 
37 
33 
31.6 
33 
37'6 
39.5 
34 
31 



Sz~roey Pandits at YABKAND during the idntkr of 1873-74.-(Continued.) 

MINIMUM IN SI~ADE.  I ~ X I Y U Y  IN BHADE. 

Direction of 

During preceding 24 hours. 
wind. 

W. 
E. 

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

N.E. 
N.E. 
S.E. 
W. 
W. 
S.E. 
W. 
N.W. 
W. 
N.E. 
W. 
IV. 
S. 
E. 
N. 
S. 
S. 

S.W. 
S. 

W. 
S.E. 
W. 
W. 
W. 

N.E. 
m. 
N. 

S.E. 
- w. . 

E. 

- 
Degrees. 

...... 
26.8 
...... 
...... 
...... 
...... 
27 
...... 
...... 
...... 
...... 
21-8 
...... 
...... 
...... 
...... 
17.5 
...... 
...... 
...... 
...... 
20'8 
...... 
...... 
...... 

, ...... 
1 9 8  
...... 
...... 
...... 
...... 

22 
....a. 

...... 

...... 

...... 

Degrees. 

...... 
47.8 - 
...... 
...... 
...... 
...... 
43 
...... 
...... 
...... 
...... 
45 
...... 
...... 
...... 
...... 
48.0 
...... 
...... 
...... 
..... 
44.5 
...... 
...... 
...... 
...... 
50.6. 
...... 
...... 
...... 
...... 
45 

...... 

...... 

...... 

...... 

R E X A R K S .  

For the month of E'ebrua~y 1874. 

ean of Mercurial % arometer No. 720. 

Mean of dry bulb 
... Thermometer 29'7 38'9 41.6 39.5 30'7 

Mean of wet bulb 
... Thermometer 26.8 33.8 35'6 30'0 27O.0 

Mean of Minimum Thermometer ... 18O.2 
Wean of Maximum Thermometer in shade U.1 

 A.M. 

25.980 

Noon. 

25'971 

9 P . M .  

25'952 

 P.M. ----- 
25'935 

- 

  P.M. 

25'936 

- .- 
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Meteoroloyical Observations recorded bg the Gp-eat T~~igo~zometrical Survey 
-- ~ 

Reading of 
aneroid barome- 

ter Solomon's un- 
corrected . 

Inches . 
'65 . 61 
S O  
4 3  
. 43 
32 
. 25 

' -1 8 
. 16 
. 16 
. 23 
. 24 
22 

25.28 
-33 
. 48 
'46 
. 43 
-43 
-46 
'46 
-44 
3 6  
-45 
-46 
4 8  
*49 
. 42 
-40 
. 36 
*44 
-36 
-28 
. 22 
-26 
23 
20 
. 18 
a 23 
. 25 . 36 
-33 
. 32 
'36 
. 41 
'62 
. 53 
. 53 
. 58 
-64 
77 
. 82 

TEYPE~ATUEE 

Dry Bulb . 

Degrees . 
36.8 
45.5 
60.6 
41 
36'6 
39 
48.3 
54 
42 
39 
40 
50.3 
60 
47 
42 
45 
51 
49.3 
43 
80 
39.8 
60 
52 
47 
43 
40 
50 
51.3 
46 
43 
41.5 
50 
52 
43 
405 
36 
43 
41'3 
38 
36.6 
39 
41 
43 
38.6 
33 
37 
46 
47.3 
403 
37'3 
34 
43 

Tempcraturc of 
mercury . 

. . .  

Degrees . 
36'6 
45'6 
506 
46.8 
41 
38 
43.3 
625 
49 
44 
39 
48.5 
50 
49 
46 
45 
50 
498 
465 
43 
4Q 
49 
51.8 
49 
46 
4435 
48.8 
61 
488 
45 
40.3 
47.3 
50 
4 . 8  
42 
80 
42 
41.3 
406 
38.3 
38 
41 
42.8 
41 
36 
36'5 
45-8 
47'6 
425 
37'5 
34'5 
41 

DATE . 

- - 

March lst, 1874, 9 A.M. ... 
Noon ... 
3 P.M. ... 
6 ,, . . . .  
9 ,, ... 

,, 2nd ,, 9a.81 . . . .  
Noon ... 
3 P.M. . . .  
6 ,, ... 
9 ,, ... 

3rd ,, 9 A.M. ... . 
Noon ... 
 P.M. ... 
6 ,, ... 
9 ,, ... 

... ,, 4th ,, 9 A.M. 
Noon ... 
 P.M. . ... 
6 ,, ... 
9 ,, ... 

5th ,, 9 A.M. ... . 
Noon ... 
3p.M. ... 
6 ,, ... 
9 ,, ... 

.... , . 6th . 9A.M 
Noon ... 
3 P.M. ... 
6 ,, ... 
9 ,, ... . ... ,, 7th , 9 A.X. 
Noon ... 
3 P.M. ... 
6 ,, ... 
9 ,, ... 

.... ,, 8th ,, ~ A . M  
Noon ... 

... 3 P.M. 
6 ,, ... 
9 ,, ... 

, . 9th ,, 9 A.M. ... 
Noon ... 
3 P.M. ... 
6 ,, ... 
9 ,, ... 

,, 10th ,, 9 A.M. ... 
Noon ... 
3 P.B~. ... 
6 ,, ... 
9 , . . . .  

,, 11th , ,  9 A.M. ... 
Noon ... 

OF AIR . 

Wet Bulb . 

Degrees . 
32.3 
40 
41 
34 
30.5 
33 
413 
45 
35.5 
33 
35 
44 
40% 
39 
3G 
37 
41 
408 
37.5 
35 
35.5 
42 
42 
39.5 
38 
36 
42 
41.3 
38 
36 
32 
42 
42.3 
37 
36 
33 
37 
36'8 
34 
33.5 
335 
37 
37.5 
34 
30 
31.3 
395 

. 37 
35 
306 
30.3 
4Q 

Mercurial Baro- 
meter No . 720 
corrected for 
index error . 

I n c b s  . 
25.997 

. 992 

. 882 

. 802 
-802 
. 662 
. 612 
. 662 
. 552 
. 542 
. 582 
. 597 
. 682 

25'662 
682 
. 832 
-827 
. 802 
. 842 
-807 
. 822 
'797 
-767 
. 777 
. 782 
. 832 
. 862 
. 792 
. 767 
. 762 
. 792 
. 752 
. 662 
'612 
-607 
-597 
. 577 
'552 
. 602 
'607 
. 697 
.. 692 
. 677 
. 727 
. 772 
. 877 
. 892 
. 892 
. 932 

26'002 
-137 
-162 



Parcclits at YARKAND dac~eing t?ze winter o f  1873-74.-(Continued.) 
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J9eteorological Observations ~*ecordecl by the Great Trigo~zonzet~ical 
- -  

DATE. 

March llth, 1874, 3 P.X. ... 
6 ,, ... 
9 ,, ... 

,, 12th ,, ~ A . M  .... 
Noon .. . 
3 P.M. ... 
6 ,, ... 
9 ,, ... 

,, 13th ,, 9 A.M. ... 
Noon ... 
3 P.X. ... 
6 ,, ... 
9 ,, ... 

,, 14th ,, 9 A.M. ... 
Noon . .. 
3 P.M. ... 
6 ,, ... 
19 ,, ... 

,, 15th ,, 9 A.M. ... 
Noon .. . 
3 P.X. ... 
6 ,, ... 
9 ,, ... 

,, 16th ,, 9 A.M. ... 
Noon ... 
3 P.M. ... 
6 ,, ... 
9 ,, ... 

,, 17th ,, 9 A.X. ... 
Noon ... 
3 P.M. .., 
6 ,, ... 
9 ,, ... 

,, 18th ,, 9 A.X. ... 
Noon .. . 
3 P.M. ... 
6 ,, ... 
9 ,, ... 

,, 19th ,, ~ A . X  .... 
Noon .. . 
3 P.X. ... 
6 ,, ... 
9 ,, ... 

,, 20th ,, 9 A.M. ... 
Noon ... 
3 P.M. ... 
6 ,, ... 
9 ,, .,. 

,, 21st ,, 9 A.X. ... 
Noon .. . 
3 P.X. ... 
6 ,, ... 

Temperature of 
mercury. 

Degrees. 

45 
40.5 
39 
36 
38.5 
37.3 
35.3 
34.5 
35 
41.8 
43.5 
41 
39 
38.8 
43.5 
47 
42.5 
39 
39 
47 
48.8 
41.8 
39 
37 
42 
433 
41.5 
363 
37 
48.5 
47 
43 
39.8 
37.5 
46.5 
39.3 
46.5 
4.2.5 
39 
50 
525 
50 
4&5 
39.5 
50.8 
54.8 
51.5 
4&8 
43 
52 
56 
49 

Hercurial Baro- 
meter No. 720 
corrected for 
index error. 

Inches. 

26.142 
'152 
'162 
.I47 
-152 
.112 
-107 
-102 
*lo!! 
'072 
-057 
'062 
*092 
-12.2 
'112 
-082 
'102 
-117 
*2@2 
-197 
-177 
-202 
.207 
-247 
.212 
'152 
-152 
-122 
'032 
.002 

25.927 
.902 
-907 
.862 
-852 
'807 
'812 
.817 
-897 
.892 
. -872 
-887 
ti92 

26.052 
.052 
.032 
-047 
.057 

25.983 
.882 
.817 
-762 

Reading of 
aneroid barometer 

Solomon's un- 
corrected. 

Inches. 

2976 
-81 
*83 
.82 
.83 
'77 
'78 

' -77 
-73 
-71 
'67 
.69 
.75 
'78 
'76 
.71 
-73 
-76 
.86 
.S5 
-82 
-84 
.85 
*60 
.85 
.74 
-74 
.73 
.67 
.64 
.53 
.51 
-52 
.52 
-48 
..42 
4.4 
4 5  
.53 
-62 
.49 
52 
5 3  
.GD 
-139 
'65 
-68 
-70 
-64 
'68 
-47 
-4Q 

TEMPEEATU~E 

Dry Bulb. 

Degrees. 

45 
37.5 . 
36 
35.8 
39 
37.8 
34 
39 
36 
44 
43.5 
37 
37 
39 
45.3 
49 
405 
36 
41 
47.5 
47 
38 
36 
39 
43 
43 
37 
3.t 
37.5 
4.6 
4,9 
39 
37 
39 
48 
5 1 
43 
38'5 
39.8 
51 
54 
45 
38.5 
41 
53.3 
65 
47 
43 
4.4 
536 
66.3 
47 

OF AIU. 

Wet Bulb. 

Degrees. 

38.5 
33 
33 
33 
37 
35 
35 
30'5 
32 
i 4.0 
38'5 
34.5 
33.0 
35 
40 
42 
35.3 
33 
37 
40 
403 
343 
33 
32 
3G-3 
36 
31 
30 
33'5 
39.3 
40 
33 
31 
34.5 
40 
41 
36 
33 
338 
41-5 
44 
38 
34 
36 
4,2 
43 
38 
37 
37 
41.5 
44 
37-5 
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Sz6~vey Pa~zdits at YARKAND dzcriug the wintet* of 1873-74.-(Continued.) 

R ~ u a a n s .  

A fall of half an inch of snow at night. 

Cloudy and slight snow. 

Direction of 
wind. 

S.E. 
N. 
N. 
is. 
N. 

S.TV. 
E. 

S.E. 
E. 

S.W. 
W. 
N. 
E. 

N.W. 
TV. 

N.E. 
N. 
m. 
W . 

S.E. 
E. 
m. 
E. 
E. 

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

N.E. 
S.E. 
N. 
N. 

N.E. 
. E. 

N. 
E. 
N. 
N. 
W. 

N.E. 
N.E. 

E. 
E. 
E. 

, N.E. 
N.W. 
S.W. 
s. 

N.E. 
E. 

N.W. 
S. 

MINIJIUY IN SHADE. MAXIMUM IN SHADE. I 
During preceding 

Deg~ees.  

...... 

...... 

...... 
29 
...... 
...... 
...... 
...... 
28 
...... 
...... 
...... 
...... 
29 
...... 
...... 
...... 
...... 
29 
...... 
...... 
....a. 

...... 
2 9 5  
...... 
...... 
...... 
...... 
248 
...... 
...... 
...... 
...... 
35.5 
...... 
...... 
...... 
...... 
35.5 
...... 
...... 
...... 
...... 
27'5 
...... 
...... 
...... 
...... 
27 
...... 
...... 
...... 

24 hours. 

Degrecs. 

...... 

...... 

...... 
52 
...... 
...... 
...... 
...... 
43-5 
...... 
...... 
...... 
...... 
51.5 
...... 
...... 
...... 
...... 
56.3 
...... 
...... 
...... 
...... 
548 
...... 
...... 
...... 
...... 
49 
...... 
...... 
...... 
...... 
55.0 
...... 
...... 
...... 
...... 
50.6 
...... 
...... 
...... 
...... 
57.3 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 



- illeteo~-ologicul Observatio9~s recorded hy the Great T/.igolzonzetricaZ Szcrvey 

Temperature of 
mercury. 

Degrees. 

46 
12 
46-5 
53 
50 
4C5 

' 43.8 
50 
52'5 
49 
45.8 
49 
56.5 
68.3 
63'8 
48 
46 
57.8 
60 
57 

Reading of 
aneroid barometer 

Solornou's un- 
corrected. 

Itzchcs. 

25.41 
.34 
.38 
'35 
'35 
.38 
'4 1 
.38 
*35 
.37 
.4l 
-48 
.46 
'47 
.49 
'49 
-53 
.50 
'46 
.47 

DATE. 

Harch 21st, 1874, 9 P.H. ... 
,, 22nd ,, 9 A.X. ... 

Noon . .. 
3 P.X. .., 
6 ,, ... 
9 ,, ... 

,, 23rd ,, 9 A.X. ... 
Noon ... 
3 P.N. ... 
G ,, ... 
9 ,, ... 

,, 24th ,, 9a .u  .... 
Noon .. . 
3 P.M. ... 
6 ,, ... 
9 l, ... 

,, 25th ,, 9 A.M. .. . 
Noon . .. 
3 P.M. ... 
6 ,, . .  

Mercurial Raro- 
meter No. 720 
corrected for 
index error. 

-- 

Inches. 

25.752 
.787 
.752 
.742 
.747 
.757 
-762 ' 
.762 
-742 
.747 
-752 
.822 
-817 
.797 
.802 
-802 
.!I02 
872 
-852 
352 

T ~ M P E E A T U I ~ E  OF AIR. 

Dry Bulb. 

Degrees. 

43 
42 
47'5 
53 
46 
41 
4 L5 
53 
44.5 
45 
41 
50 
605 
GO 
50 
43 
47 
603 
61 
54 

Wet Bulb. 

Degrees. 

3G 
37 
40 
43 
39 
35 
398 
M 5  
45 
39 
36 
44 
50 
49 
43 
37.5 
42 
50.5 
50 
45 



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

Degrees. 

MINIXUM IN SIIADE. MAXIMUM IN SIIADE. I 
During preceding 24 hours. 

S.E. 
W. 

N.W. 
N.W. 

W. 

Direction of 
wiod. 

W. 
W. 

N.W. 
N.W. 

W. 
W. 
N.E. 
W. 
N. 

POT the manth of March 1874. 
~ A . x .  Noon.  P.M.   P.M.  P.M. 

Mean of Mercurial 25'908 25'894 25'858 25'862 25'662 
Barometer No. 720 
corrected to 32'. 

Mean ofDry Bulb 401  48.4 49.6 427 37'1 

I 
Thermometer. 

Mean of Wet Bdb 35.1 41.1 41.3 36.4 33.8 
Thermometer. 

Mean of Minimum Thermometer ... 29O.8 
Mean of Narirnum Thermometer in shade ... 52O.5 



Meteorological Observations at KASHGHAR dtcrhg 

Aneroid Barometer 
No. V., by 

Troughton and 
Simms, corrected for 

index error. 

TEMPERATURE 

Aneroid Barometer OF AIR. 
b Dixey, correct- 2 for index error. Wet During preceding 24 hours. I 

Dec. 12th. 1873.9 A.M. 
Noon 
3 P.M. 
6 3, ' 

,, 13th ,, 9 A.M. 
Noon 
3 P.M. 
6 9, 

,, 14th ,, 9 A.M. 
6 P.M. 

,, 15th ,, 9 A.M. 
Noon 
3 P.M. 

6 3, 

,, 16th ,, 9 a . M .  
Noon 
3 P.M. 
6 ,, 1 

,, 17th , g~Jf .1  
Noon 
3 P.M. 

6 7, 

,, 18th 9 ,  9 A.M. 
Noon 
3 P.M. 
6 ',, 

,, 19th ,, 9 A.M. 
h'oon 
3 P.M. 

6 $ 9  

,, 20th 9, 9 A.M. 
Noon 
3 P.M. 

- 6 -,. 
,, 21st ,, 9 AM. 

Noon 
3 P.M. 
6 ., 
9 , , I  

,, 22nd ,, 9 A.M. 
Noon 1 

,, 23rd ,, 9 P.M. 
Noon 
3 P.M. 

6 ,. 
,, 24th ,, 9 A.M. 

Noon 
3 P.M. 

6 9 ,  

,, 25th ,, 9 A.M. 
3 P.M. 

6 $ 3  

I n c h .  

2607 
.02 

25.95 
26.02 ' 

-00 
25.98 

-92 
.98 

2600 
25'93 

-89 
'86 
.80 
-87 
-82 
.78 
.74 
.77 
.70 
.67 
'66 
'69 
*67 

N -67 
' 65 
'69 
.92 
-92 
.89 
'89 
.99 
'99 
-95 
-97 
'93 
-92 
.89 
.90 
-94 
-88 
.84 
-80 
.78 
'63 
.58 
-50 
-52 
.72 
.73 
-74 
.so 
-87 
.78 

. -77 

Inches. Degrees. 

... 
34.6 
34.5 
... 
... 
33 
37 
... 
26 
... 
20 
32 
36 
... 
19.5 
36.0 
360  
... 
23 
33 
33 
... 
23 
4.5.5 
47'6 
... 
... 
... 
... 
... 
20 
36 
32 
205  
28 
35 
32 
27 
24 
25.6 
35 
33 
26 
22 
31 
28.6 
25.5 
38 
44 
38 
28.5 
27 
33 
26.6 

Degrees. 

... 

... 

.,. 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

. . 

... 

... 

.. .  

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... _ ... 

... 

... 

... 

... 

... 

... 

... 

Degrees. 

4f4-0. 
... 
... 
... 
38 
... 
... 
... 
38.5 
... 
37.5 
... 
... 
... 
37 
... 
... 
... 
38 
.., 
... 
... 
35 
... 
... 
... 
50 

s.. 

... 

... 

... 

... 

... 
I ... 

... 

... 

... 

... 

... 
295  
... 
... 
... 
29 
... 
... 
... 
40 
... 
... 
... 
36 
... 
... 

Degrees. 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

.., 

... 

... 

... 

... 

... 

... 

... 

... 
30'6 
. , . 
... 
..* 
... 
... 
... 
... 
... 
... 
... 
.., 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 
... 

Degrees. 

15.8 
... 
... 
... 
63 
... 
... 
10.6 ... 

7 
... 
... 
... 
6.5 
... 
... 
... 
11 
... 
... 
... 
11.6 
... 
... 
... 

7 
. . , 
... 
... 
11 
... 
... 
... 

7.6 
... 
... 
... 
... 
8.5 

... 
,. . 
..8.6 

I ... 
... 
... 
16 
... 
... 
... 
11.6 
... , ... 



the winter 

Boiling point . Thermometer 
No. 17970, 
corrected 

for index error. 

Degrees. 
I 

205'20 
...... 
205.07 
...... 
205.17 
...... 
205.07 
...... 
205.12 
...... 
205.02 
...... 
20487 
...... 
2W87 
...... 
20472 
...... 
20462 
...... 
2W52 
...... 
20854 
...... 
20442 
...... 
...... 
...... 
...... 
...... 
205.22 
...... 
205.07 
...... 
205.12 
...... 
205.02 
...... 
...... 
20497 
...... 
20472 
...... 
20439 
...... 
20417 
...... 
...... 
...... 
...... 
...... 
2W92 
20472 
...... 

by Uaptain 

Boiling point 
Thermometer 

No. 17974 
corrected for 
index error. 

...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
205.07 
...... 
205.02 
...... 
20477 
...... 
2W77 
...... 
20462 
...... 
20457 
...... 
203.52 
...... 
204.42 
...... 
2M37 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
205.02 
...... 
204-97 
...... 
20492 
...... 
...... 
20492 
...... 
W 5 7  
...... 
20427 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
203.79 
204.62 
...... 

of 1873-74 

. Boiling point 
Thermometer 

No. 17972, 
. corrected 

for index crror. 

Degrees. 

205.20 
...... 
20307 
...... 
20315 
...... 
205'05 
...... 
20310 
...... 
205.00 
...... 
20485 
...... 
20485 
...... 
20470 
...... 
204.60 
...... 
2W50 
...... 

, 20452 
...... 
20440 
...... 
...... 
...... 
...... 
...... 
205.20 
...... 
20305 
...... 
205.10 
...... 
205.00 
...... 
...... 
20496 
...... 
20470 
...... 
20440 
...... 
20415 
...... 
...... 
...... 
...... 
...... 
20490 
20473 
...... 

H. Dotter ,  

Boiling point 
Thermometer 
No. 17975, 

corrected for 
index crror. 

j 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 
205.07 

205.02 

2W77 

20477 

20462 

2W57 

W 6 2  

20442 

204.37 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
205.02 
...... 
20497 
...... 
20492 
...... 
...... 
20492 
...... 
20467 
...... 
204.27 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
20482 
20462 
...... 

R.E., 

Direction 
of 

wind. 

W. 
W. 
S. 

W. 
W. 
E. 

N.E. 
N. 
W. 
E. 
W. 
W. 

S.W. 

S.E. 
w. 
W. 
E. 
W. 
E. 
S. 
E. 

S.W. 
s. 

S.E. 
W. 

S.W. 
W. 

S.W. 
S.W. 
E. 
S. 
W. 
E. 
IV. 
S.E. 
E. 
E. 

S.W. 
S.E. 
w. 
W. 
S.E. 
W. 
S.E. 
S. 
N. 
S. 

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

S.E. 
S. 

and his Native Assistants. 

R E M A B K S .  

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 .weFe 
completely protected from the direct rays 
of the sun. 

The minimum i n  open was placed on the 
surface of a table, raised three feet above 
the ground, and placed near the cenke 
of the large court-yard. 

The thermometers were all graduated gp 
Fahrenheit's scale. 
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Meteorologica2 Observations at KASHGHAR during the winter 

DATE. 

Dec. 26th,1873,9 A.M. 
Noon 
3 P.W. 

6 ,, 
,, 27th ,, 9 A.M. 

Noon 
3 P.M. 

6 ,, 
,, 28th ,, 9 A.M. 

6 P.M. 
,, 29th ,, 9 A.M. 

3 P.M. 
6 B, 

,, 30th ,,  A.M. 

Noon 
3 P.M. 

,, 31st ,, 9 A.M. 
Noon 
3 P.M. 
6 

- 

MAxlMuM J"N1MuP4 

IN I I N  
SHADE. SHADE. 

~ ~ I N I M U M  
I N  OPEA..  

Aneroid Barometer 
No. V., by 

Roughton and 
Simms, corrected for 

index error. 

Inches. 

25-74 
.75 
.72 
.78 
.83 
-78 
.73 
.72 
.92 
-88 
-82 
.80 
'88 

2593 

.97 

.93 

...... 

...... 

...... 

...... 

Aneroid Barometer 
by Diey, corrected 
for index error. 

I n c h .  

2377 ' 

.78 

.74 

.80 

.86 

.82 

.76 

.76 

.97 

.94 

.88 
-85 
.91 

26.08 

.02 
2598 

...... 

...... 

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

TEMPERATURE 
OF AIR. 

During preceding 24 hours. b";a 
Degrees. 

23 
33 
33 
26 
22 
345 
33 
32 
23 . 
26 
24 
306 
24.6 
24 

29 
27 

22.6 
30 
26 
22 

Wet 
bulb. 

Degrees. 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

Degrees. 

7 
... 
... 
... 
105 
... 
... 
... 

2.5 
... 

0.0 
... 
... 

4.5 

... 

... 

... 

... 

... 

... 

~ e g r e e s .  

29 
... 
... 
... 
30 
... 
... 
... 
30 
... 
29 
... 
... 
28.5 

... 

... 

31.6 
... 
... 
... 

Degrees. 

... 

... 

... 

... 

... 

... 

... 

... 

... 
,. . 
... 
... 
... 
... 
... 
... 

9.5 
... 
... 
... 
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of 1873-74 by Captain Z. l?-otter, R.E., and his Native Assistants.-(Continued.) 

Eoiling point 
Thermometer 
No. 17974, 

corrected for 
index error. 

%&59 
...... 
20457 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
. . . a * .  

...... 

...... 

...... 

...... 

...... 

...... 

Boiling point 
Thermometer 
No. 17975, 

corrected for 
indcs error. 

2W68 
...... 
2W57 
...... 
. . . . . . .  
...... 
...... 
...... 
..... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 

...... 

...... 

Boiling point 
Thermometer 

No. 17970, 
corrected 

for indes error. 

Degrees. 

2O-l72 
...... 
20464 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 

\ ...... 
...... 
...... 
....a. 

...... 

...... 

...... 

...... 

...... 

Boiling point 
Thermometer 
No. 17972, 
corrected 

for index error. 

Degrees. 

20467 
...... 
204.62 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 

...... 

...... 

...... 

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

Direction 
of 

wind. 

W. 
E. 

S.W. 
S'E. 
w. 
S. 

8.W. 
S. 
W. 
s. 
N. 

S.E. 
E. 
N. 

New. 
S.E. 

IV. 

R E M A B K ~ .  

--.-- 

Poor the m n t h  of December 1873. 

Mean of Ankroid Baro- 

error, 

Mean of Aneroid Bare- 

ed for index error. 

9 A . X .  Noon. 3 P.M. 6p.x. 
Mean of Dry Bulb Ther- - - - - 

mometer. [ 24'1 I 34'7 I 33% 1 26% 

Mean of Maximum Thermometer in shade ... 36'0 
Mean of Minimum in open ... ... 89 
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MeteoroZogicaZ Observutions at EASHGBAR during the 

Aneroid Barometer 
by 1)ixey corrected 

for index error. 

Inches. 

... 

... 

... 

... 

... 

... ... 

... 

... 

... 

... 

... 

... 

... 
26.34 

-30 
.22 
-13 
.08 
-02 
.0.4 
.00 

25.97 
.93 
9 7  

26.07 
a 3  
.02 
.05 
.17 
.20 
9'3 
.27 
.18 
.12 
.05 
.06 
.02 
.00 

25'97 
.96 
9 6  
.87 
.82 
.77 
.81 
-84 
.84 
3 6  
.87 
.88 

2601 
.00 
fa 
- 

DATE. 

- 

Jan. lst, 1874 9 A.M. 
,, 8th ,, 9 A.M. 

Noon 
3 P.M. 

6 ,, 
,, 9th ,, 9 A.M. 
,, 10th ,, 9 A.M. 

Noon 
3 P.X. 
6 ,, 

,, 11th ,, 9 A.M. 
Noon 
3 P.M. 

6 1, 

,, 12th ,, 9 A.M. 
Noon 
3 P.X. 

,, 13th ,, 9 A.M. 
Noon 
3 P.M. 

6 ,, 
,, 14th ,, 9 A.M. 

Noon 
3 P.M. 

6 ,, 
,, 15th ,, 9 A.M. 

Noon 
3 P.M. 

6 ,, 
,, 16th ,, 9 A.M. 

6 P.M. 
,, 17th ,, 9 A.M. 

Noon 
,, 18th ,, 9 A.M. 

Noon 
3 P.M. 

6 ,, 
,, 19th ,, '3 A.X. 
,, 20th ,, 9 AX, 

Noon 
3 P.M. 

6 ,, 
,, 21st ,, 9 A.X. 

Noon 
3 P.Y. 

6 ,, 
,, 22nd ,, 9 A.M. 

Noon 
3 P.M. 

6 9 ,  

,, 23rd ,, 9 A.M. 
,, 2'4th ,, 9 A.M. 

Noon 
6 ,, 

TEMPERATURE MAXIB~UJI ~ I INIXUM M I N I M U M  
Aneroid Barometer 

No. V., by 
Troughton and 

Simms, corrected for 
index error. 

Inches. 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 
26.35 

-31 
'25 
.14 
-08 
.06 
96 
.04 
.01 

25.97 
26.01 

a 8  
.05 
.03 
'.06 
.17 
2 0  
.28 
.26 
'17 

' .lo 
.Ot 
'05 
'00 

25.99 
.97. 
'96 
9 6  
.87 
3 2  
'77 
'81 
'83 
.83 
*85 
336 
-87 

26.01 
'00 
-00 

OF A I n .  
1 I 1 I N  I I  

Dry bulb. 

Degrees. 

15'5 
18 
26'5 
2dk5 
20 
20 
17.5 
26 
25 
20 
19 
24.5 
24 
20.6 
16.5 
285  
26.0 
18 
28 
25.5 
21 
2@5 
29 
26.5 
19 
20 
27.6 
2G.5 
19.5 
23 
21 
25 
28 
23.5 
31.5 
29 
... 
22.5 
2@5 
365  
33 
... 
24 
33 
32 
27.7 
26.5 
36 
34 
29 
23.5 
33 
37.5 
... 

Wet bulb. 

Degrees. 

... 

... 

... 

... 

... 

... 

... 
0.. 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

BIIADE. S H A D E .  O P E N .  
- 

hours. 

Degrees. 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 
-5.5 
... + 1.5 
... 
... 
... 

+2 + 6 
... 
... 
... + 10 
... 
... 
... 

17 
... 
... 
... 
... 

16 
... 
... 

L)uring 

Degrees. 

31.5 
30.5 
... 
... 
... 
28.5 
29 
... 
... 
... 
28.5 
... 
... 
... 
25 
... 
... 
24.5 
... 
... 
... 
28.5 
... 
... 
... 
29 
... 
... 
... 
285 
... 
30.6 
... 
31.5 
... 
... 
... 
295 
28 
... 
... 
... 
36 
. . .  
... 
... 
39.5 
... 
... 
... 
36 
35 
... 
. . . .  

preceding 24 

Degrees. 

12.5 
7.5 

... 

... ... 
10 

12.5 
... 
... 
... 

7.5 
... 
... 
... 

6 
... 
... 

5 
... 
... 
... 

7.5 
... 
... 
... 

7.5 
... 
... 
... 

6 
... 

6'5 
... 

10 
... 
... 
... 

12 
1 9 5  
... 
... 
... 

20 
... 
... 
... 
22.5 
... 
... 
... 
19% 
21.5 
... 
... 
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winter of 1874-75, by Captain 8. Trotter, R.E., and his Native Assistants. 

Boding point 
Thermometer 
No. 17450, 
corrected 

for index error. 

Degrees. 

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

.....a 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

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

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

..,.., 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 
20457 

. . , . . a  

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

Boiling point 
Thermometer 
No. 17972, 
corrccted 

for index crror. 

Degreea. 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 
,..,.. 
...... 
...... 
...... 
...... 
.,..,. 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
2W55 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 
...... 

Boiling point 
Thermometer 
No. 17974, 

correctcd for 
index e'rror. 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 
a,.... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 
a , . , . .  

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 
204.57 

...... 

. . a , . .  

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

REMARKS. 

The break in the obsemations from 1st 
to 11th January caused by Captain Troth 's  
absence on the expedition to Ctadyr-Kul. 

Boiling point 
Thermometer 
No. 17975, 

corrected for 
indcx error. 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

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

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 
a*.... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 
20462 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

Direction 
of 

wind. 

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

N. W 
s. 

N. 
S. 

S.W. 
W. 
N. 

N.E. 
W. 
S. 
S. 

W. 
E. 

N.W. 
S. 
S. 
S. 

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

S. 
S.W. 
s. IV. 
S.E. 
S.W. 
S.W. 
W. 
S.E. 

N.E. 
W. 

S.W. 
s. 

S.E. 
S.W. 
W. 
S. 

S.W. 
N. 
JV. 

S.IV. 
S. E. 
W. 
S.W. 

E. 
N.E. 

S. - 

N. 
W. 

S.W. 
w. 
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dleteorological Observations at KASHGHAR during the winter of 1874-75, 

Date. 

Jan. 25th, 1874,9 A.M. 
N ~ o n  
6 P.X. 

,, 26t,h ,, 9 2.x. 
Koon 
3 P.M. 
6 ,, 

,, 27th ,, 9 A.M. 
Noon 
3 P.M. 
6 ,, 

,, 28th ,, 9 A.M. 
3 P.M. 
6 ,, 

,, 29th ,, 9 A.X. 
Noon 
3 P.M. 

6 ,, 
,, 30th ,, 9 A.X. 

Noon 
3 P.M. 
6 ,, 

,, 31st ,, 9 A.M. 
Noon 
6 P.N. 

IN 

During preceding 24 hours. 

No. '.* by 
Troughton and 

Simms, corrected for 
index error. 

Inches. ' 

26.03 
2597 

.92 

.93 
-90 
-89 
.92 
.99 
.96 
.92 
.93 

26.07 
'04 
'08 
.08 
'02 

25.98 
-98 
'96 
.91 
.90 
.91 
'95 
.91 
-89 

Degrees. 

-5 
... 
.. . 

13 
... 
... 

7.2 
7.2 

... 
,.. 
... 

8.5 
... 
... 
1 4 5  
... ... 
... 

6.2 
... 
... 
,.. 

6 
... ... 

- 

Degrees., 

39 
... 
... 
4 0 5  
... 
... 
35 

35 
... 
... 
... 
37.5 
... 
... 

42 
... 
... 
,,. . 

44 
.., 
... 
... 
37.5 
. . .  
... 

I 

I ~ s x r ~ n ~ r a ~ a  

Degrees. 

14.5 
... 
... 
22 
... 
... 
19-5 
1 9 5  
... 
... 
... 

20 
. . . .  

... 
22'5 
... 
... 
... 
17.6 
... 
... 
,. . 
17.5 
... 
... 

Aneroid Barometer 
by Dixey corrected 

' for index 
error. 

Inches. 

26.03 
85.97 

.92 

.93 
-90 
-89 
-92 
-99 
'96 
.93 
'94 

26.08 
.05 
.08 
.lo 
.06 
.02 
a 2  
.OO 

25.96 
-9 1 
-92 
-98 
.94 
-92 

OF 

Dry Bulb. 

Degrees. 

28 
38.5 
... 
28 
35.5 
35 
26 
26.0 

34 
35 
27 

28.5 
37 

,. . 
32.5 

42 
38 

... 
22 

345  
34.5 
... 

29 
39 

... 

A I E .  

'Wet Bulb. 

Degreea. 

... 

... ... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 
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by Captaila H. T ~ o t t e r ,  R.E., and his Native Assistants.-(Continued.) 

Boiling point 

No. 17970, cor- 
rected values. 

Boiling point 
T~~~~~~~~~~ 
17972, corrected 

values. 

F o r  the month of January 1874. 

MeanofAne- 
roid Barome- 
ter No. V. by 
Troughton & 
Simms, cor- 
rected for in- 
dex error. 

REMABKB. 

Boiling point 
Thermometer 

~ r ! ~ ~ ~ ~  
values. 

Degrees. 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

W. 
S.W. 
N. 

N.E. 
N.E. 
S.E. 
S. 

N.W. 
JV. 
S. 
... 
W. 
W. 
S. 

S.E. 

Boiling point I _ 

...... 

...... 

...... 
....a. 

...... 

.....a 

....a. 

...... 

...... 

...... 

Degrm. 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

Thermometer 

~~A~~~~ 
values. 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

Direction 
of 

, wind. 

...... 

...... 

...... 

...... 

...... 

...... 
a,.... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 
.....a 

...... 

...... 

...... 

E. 
W. 

MeanofAne- N.E. roid Barome- S'E. ter by Dixey 
corrected for 
index error. w. 

S. 
N. Mean of Dry 223'6 324 30'3 225 

Bulb thermo- 
meter. 
Mean of minimum thermometer 13O.6 

in shade. 
Mean of maximum thermometer 33O.0 

in shade. 
Mean of minimum in open ... 7O.6 



Obse~*vations 

Aneroid 
by Diney 

~ 0 " ' ~ t ~ d  for index 
error. 

Inches. 

25'86 
'82 
.79 
-78 
.78 
-75 
-73 
.77 
.8G 
.85 
-80 
-82 
.86 
.83 
.79 
-80 
-82 
-8 1 
.78 
-81 
.83 
-78 
-73 
.77 
.81 
.80 
.75 
.76 
.73 
.G6 
.58 
-69 
*58 
.57 
-59 
-8 1 
.83 
'81 
.82 
'79 
'76 
'81 
-82 
'79 
'77 
'77 
.86 
'88 
'84 
'87 
'93 
'89 
,82 

DATE. 

- 

Feb. lst, 1874 9 A . V .  
Noon 
3 lJ.3c. 
6 P.BI. 

,, 2nd ,, 9 
Noon 
3 P.M. 
6 P.M. 

,, 3rd ,, 9 A.M. 
Noon 
3 P.V. 
6 P.JI. 

,, 4th ,, 9 6.31 
Noon 
3 P.M. 
6 P.V.  

,, 5th ,, 9 A.M. 
Noon 
3 P.M. 
6 P.M. 

,, 6th 1, 9 A.M. 
Noon 
3 P.M. 
6 P.M. 

, 7th ,. 9 A.M. 
Noon 
3 P.M. 
6 P.M. 

,, 8th ,, 9 A . V .  
Noon 
3 P . B ~ .  

,, 9th ,, 9 A.M. 
Noon 
3 P.M. 
6 P.M. 

, O h  , 9 A.M. 
Noon 
3 P.M. 

, 11th , 9 A.M. 
Noon 
3 P.M. 
6 P.M. 

,, 12th ,, 9 A.M. 
Noon 
3 P.M. 
6 P.M. 

,, 13th ,, 9 A.M. 
Noon 
3 P.M. 
G P.BI. 

,, 14th ,, 9 A.M. 
Noon 
3 P.M. 

Neteorological 

Aneroid barometer 
No. V. by 

Troughton and 
Simms corrected for 

index error. 

Inches. 

25.88 
.8 1 
-82 
-82 
.82 
9'9 
.77 
.SO 
.89 
.88 
.84 
-86 
.90 
.86 
-83 
.84 
-86 
'85 
.82 
-85 
.84 
'79 
7 6  
.80 
'84 
'83 
.76 
'77 
'72 
'67 
'58 
'61 
-60 
'58 
'GO 
.81 
'83 
'81 
'80 . 
'79 
'75 
'80 
-79 
.78 
.7G 
'7G 
.83 
'85 
'83 
'86 
'90 

...... 

...... 

a t  ICA S Z  

TEMPERATUEE 
OF 

Dry Bulb. 

Degrees. 

29 
38 
35 

... 
38.5 

38 
38.5 

27.5 
.So 
37 

... 
35 

405 
a9 

... 
31 
41 
4Q 

... 
325 
49.5 
40.5 
t32 
37 
45 
40 
31 

295 
28 
39 

33.5 
39 
39 
3 1, 

39.5 
37 
30 

31.5 
38 
40 
3 1 

33.5 
385 

36 
30 

29.5 
36.5 
35.5 

3 1 
30 

39.5 
38 

GITA R dzcring the winter 

~ T A X I J I U M  ~ I I S I J ~ M  NINIVUM 
I N  IN 

SIIADE.  1 D .  1 O P E N .  
am. 

Wet Bulb. 

Degrees. 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

. . .  

... 

... 

... 

... 

... 

... 

... 

... 

... 

. , . 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

hours. 

Degrees. 

13.5 
... 
... 
... 

4 
... 
... 
... 

8 
... 
... 
... 

9 
... 
... 
... 

15 
... 
... 
... 

11 
... 
... 
... 

6.5 
... 
... 
... 

10 
... 
... 
10.5 
... 
... 
... 

24 
... 
... 
2.k 5 
... 
... 
... 
155 
... 
... 
... 

2 
... 
... 
... 
12.5 
... 
... 

During 
- 

Degj-ees. 

405 
... 
... 
... 
38.5 
... 
... 
... 
41.5 
... 
... 
... 

42 
... 
... 

48 
... 
... 
... 
41.5 
... 
... 
... 
475 
... 
... 
... 
445 
... 
... 
40.5 
... 
... 
... 
41.5 
... 
... 
43'5 
... 
... 
... 

4G 
... 
... 
... 
39.5 
... 
... 
... 
38.5 
... 
... 

preceding 24 

Degrees. 

22 
... 
... 
... 
13'5 
... 
... 
... 
19'5 
... 
... 
... 
197 
... 
... 
... 

23 
... 
... 
... 
205 
... 
... 
... 
10.7 
... 
... 
... 

20 
... 
... 
28.5 
... 
... 
... 

29 
... 
... 
28.5 
... 
... 
... 

24 
... 
... 
... 
12.5 
... 
... 
.... 
21'5 
... 
... 
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of 1874-75 by C a ~ t u i f z  Z. Trotter, R. E.-(Continued.) 

Direction of 
mind. 

W. 
N.E. 
S.E. 
S.E. 
IV. 

S. W. 
W. 
N . \v. 
N. W. 
X.E. 
N.  
S. 
W. 

N.E. 
W. 
N. 
\v. 
s .  
E. 
S. 

s.m. 
S.E. 
s. W. 

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

S.W. 
S. 

8.E. 
s .  

N.E. 
P. 
E. 

N. W. 
N.E. 
N.E. 
N. 
W. 

N.W. 
W. 

N.W. 
N.W. 
N.E. 
N. 

W. 
N.W. 

Boiling point 
thermometer 

No. 17970 cor- 
rected values. 

Degrees. 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

R E M A B K B .  

The break in the readings of aneroid N0.V. 
caused by Captain Trottcr'a absence in 

point 
thcrmomcter 
NO. 17074. 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

....., 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... ' 

...... 

...... 

...... 

Boiling point 
thcrmomcbr-No. 
17972 corrected 

values. 

Degrees. 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 
,..,.. 
...... 
...... 
...... 
...... 
...... 
...... 

... -. 
...... 
...... 
...... 
. . a , . .  

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

point 
thermometer 
No. 17975. 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 
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Meteorological Observations at KASHGBAR during the winter of 

DATE. 

Feb. 15th, 1874 9 A.M. 
Noon 
3 P.M. 

,, 16th ,, 9 A.M. 
Noon 
3 P.M. 

,, 17th ,, 9 A.M. 
Koon 
3 P.M. 

,, 18th ,, 9 A.M. 
Noon 
3 P.M. 

,, 19th ,, 9 A.M. 
Noon 
3 P.M. 

, 2 , 9 A.M. 
Noon 
3 P.M. 

,, 2lst ,, 9 A.M. 
Noon 
3 P.M. 

,, 22nd ,, 9 A.M. 
Noon 
3 P.M. 

,, 23rd ,, 9 A.M. 
Noon 

24th ,, 9 A.M. 
Noon 
3 P.M. 

,, 25th ,, 9 A.M. 
Noon 
3 P.M. 

,, 26th ,, 9 A.M. 
Noon 
3 P.M. 

,, 27th ,, 9 A.M. 
Noon 
3 P.M. 

,, 28th ,, 9 A.M. 
Noon 
3 P.M. 

Aneroid barometer 
by Dixe corrected 

for indrex error. 

Inches. 

25'94 
-90 
*88 
'95 
.91 
-87 
-80 
-79 
-77 
.99 
-96 
.94 

26'10 
-08 
-03 

25'98 
.93 
.87 
-96 
'92 
.91 

26'08 
.04 
-00 
.06 
.04 

25'93 
-86 
.84 
.74 
-69 
-64 
-69 
-68 
-67 
.90 
.91 
-89 

z .94 
.94 
-87 

Aneroid barometer 
No. V., by 

Troughton and 
Simms corrected for 

index error. 

Inches. 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

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

...... 

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

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

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

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

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

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

I 

TEMPERATURE 
OF 

Dry 
Bulb. 

Degrees. 

31 
42 
41 
37 
41 

39.5 
34 
42 

42.5 
41 
45 
40 

325 
33 

31.5 
41 
43 
39 

32.5 
42 
40 
31 

34.5 
32 

32.5 
40 
39 

39.6 
36 
45 
40 
32 
44 
48 
40 

42.5 
41 
40 
41 
49 

45.8 

I N  
AIE. 

Wet 
Bulb. 

Degrees. 

... 
28 
30 
33 
33 

33.5 
32 
33 
34 

325 
35'6 

35 
29 
32 
32 
31 
32 
32 
29 
32 
32 
34 
32 
32 
3 1 

32.6 
31 

32.8 
32 
33 
32 
32 
33 
35 
36 
35 
36 
36 
32 

36.2 
35.5 

hours. 

Degrees, 

12.5 
... ... 

17 ... 
... 
16.5 
... 
... 
21-5 
... ... 

15 ... 
... 

19 
... 
... 

14 
... 
... 

12 
... 
... 

14 
... 
20.5 
... 
... 

21 
... 
... 

22 
... 
... 

19 
... 
... 

22 
... 
... 

During 

Degrees. 

42.8 
... 
... 

44 
... 
... 
42 

... 

... 
44, 

... 

... 
36.5 ... ... 

42 
... 
... 
44 

... 

... 
42 

... 

... 
36 ... 
42 

... 

... 
46 

... 

... 
45 

... 

... 
48 

... 

... 
4a-5 ... ... 

preceding 24 

Degrees. 

25 
... 
... 

23 
... 
... 

27 
... 
... 
235 
... 
... 

20 ... ... 
22 

... 

... 
22'5 
... 
... 

30 
... 
... 

29 
... 

20 
... 
... 

26 
... 
... 

28 
... ... 

31 
... 
... 

28 
... ... 



1873-74, by Captab Z. Trotter, 

Boiling point 
thermometer 
No. 17974. 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

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

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

., 

Goiling point 
thermometer 
No. 17970 
corrected 
values. 

Degrees. 

...... 

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

...... 
.....a 

...... 

....a. ...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

- 

Boiling point 
thermometer 
No. 17972 
corrected 
values. 

Degrees. 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

B.E., and 

Boiling point 
thermometer 
No. 17975. 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

...... 

his 

Dizf;~ of 

E. 
E.S. 
JV . 
W. 
N.E. 
N. 

N.E. 
1V.S. 
N.E. 
S . TV. 
N.W. 
S.W. 
S.W. 
E. 

s.m. 
s. 
s. 

S.E. 
S. 
E. 

S.W. 
K.E. 
N.E. 
E. 
N. 
N 

N.w.V. 
N.S. 
N.S. 
N. 
N.E. 
...... 
E. 
N. 

N,f. 

N. 
N. 

Assistajz.ts.-(Continued.) . 

R E X A R K S .  

Slight fall of snow. 
Xor the month of  February 1874. 

Mean of Aneroid 
Barometer No. 
V. by Troughton 

... and Simms 
Mean of Aneroid 

Barometer by 
... Dixey 

'Nean of Dry Bulb 
Thermometer ... 34.8 4 0 4  38.4 31.5 

~ e a n  of wet  B U I ~  
. Thermometer.. 31'9 \32'8 3 3 2  

Bean of Ilinimum Thermometor in 
... ... ... shade 23O.5 

Mean of 3lasimum Thqrmometer in 
... ... ... shade 42O.5 

Mean of Minimum in open ... 15O.O 

3 1 

9 A.M. Noon.!3 P.M. ---- 6 P.X. 



Jleteorologica2 Obseroations a t  KASITGVAR during t76e zointej* of 1874-75, 

Mar. lst, 1874,9 A.M. 
Noon 

3 P.M. 

,, 2nd ,, 9 A.M. 
Noon 

3 P.31. 

,, 3rd ,, 9 A.M. 
IToou 
3 P.M. 

,, 4th ,, 9 A.M. 
Noon 
3 P.M. 

,, 5th ,, 9 a.af. 
Noon 

3 P.M. 

DATE. 

9 A.X. 
Roon 

3 P.Y. 
9 A.31. 
3 P.M. 
9 A.m. 

Noon 
3 P.31. 
G P.M. 
9 A.M. 
Noon 
3 P.31. 
6 P.M. 
9 A.M. 
Noon 
6 p.ar. 
9 A.31. 
9 A.N. 
n'oon 

3 P.X. 
6 P.M. 
9 r.ar. 
Noon 
3 P.M. 
6 P.M. 
9 A.M. 

Noon 
3 P.M. 
6 P.M. 
9 A.M. 
Noon 

6 P.M. 
9 . 3 1 .  

Noon 
3 P.X. 

G P.M. 

Inches. 

25'91 
-86 
-84 
-55 
.51 
.4.4 
'50 
'49 
-50 
.74 
-71 
-69 
.79 
.73 
.70 

Aneroid barometer 
No. V. by 

Tronghton and 
Silnms corrected for 

index error. 

Degrees. 

39 
38 
36 
39 
40 
41 
36 
38 
39 
40 
39 
41 
39 
40 
4.1 
36 
'1.1 
40 
38 
39 
33 
36 
36 
36 
32.5 
35 
37 
34 
36.5 
3G 
36 
39 
30 
35 
35 
36 
35.5 
3s 
38 
36 
3G 
40 
39.5 
37.5 ' 
32 

I 35 
345 
30 
34 
34 
35 

*Aneroid barometer 
by Carpenter, 

Westley, and Dixey 
corrected for index 

error. 
- 

Degrees. 

49 
... 
... 
51.5 
... 
... 
55 
... 
... 
47 
... 
... 
605 
... 
... 
62 
... 
.... 
64.6 
... 
486 
... 
... 
... 
42 
... 
... 
... 
44.5 
... 
... 
48.5 
50 
... 
... 

. . . .  
47 
... 
... 
... 
4s ... 
... 
.., 
47 
... 
... 
44 
... 
... 
... 

Degrees. 

4.9 
51 
47 
45.6 
63.6 
5 1 
40 
42 
44 
43 
48.5 
49.5 
4.3 
50 
48.3 
38.5 
49 
45'5 
41'2 
4 5 
34'5 
37'5 
405 
38 
35 
40 
44 
37.5 
435 
47 
39.5 
44 
32.5 
39 
PO 
37.5 
39 
44 
40 
36.5 
37.5 
46 
41 
39 
345 
405 
37.5 
34 
41 
4.4 
38'5 

-- 

Degrees. 

27 
... 
... 
28 
... 
... 
32 
... 
... 
36 
... 
... 
37 
... 
... 
31 
... 

, 37.5 
3a.o 
... 
... 
33.5 
... 
... 
2 . 5  
... 
56.5 
29 
... 
... 
so.5 
... 
... 
93.5 
... 
... 

si.5 
... 
3i.3 

TEMPERATURE 
OF AIR. 

Degrees. 

29 
... 
... 

' 27 
... 
2i.s 
... 
... 
24 
... 
... 
24 
... 
... 
20 
... 
... 
... 
20.0 
... 
... 
G.6 
... 
... 
2.0 
... 
17.0 
25 
... 
... 
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R E M A B K S .  

For the lnonth of Ma.rcl~ 1874. 

Nean of Aneroid 
Barometer No. 9 A.X. Noon. 3 P.M. 6 P.M. 
V. by Troughton - - 
and Simms ... 25.93 25'90 25'82 25-93 

I I--- 
&an of Aneroid 

Barometer by 
Dixcy and Car- 

e n t e r  a n d  
bestley ... 25.80 26-78 25.72 

Mean of Diy Bulb 
Thermometer ... 39.7 44.9 44% 38.0 

JIesn of Wet Bulb 
Thermometer ... 35.7 37'5 38.3 336 

Mean of minimum thermometer ... 31°.6 
Mean of maximum do, in shade 48'-5 
Mean of minimum rod in open ... 24O.9 

Sno~v falling. 

Snow at night. 

b 

Heavy fall of snow during night of about 
five inches. 

Pall of enow during night. 
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G E O G R A P H I C A L  A P P E N D I X .  
SECTION G.-ROUTES. 

I N D E X .  

PART I.-Routes traversed by members and emjdoye's of the Mission. 

Number of 
Route. 

I. 

From. To. Remnrks. Autboritj. 

Yirkand ... ... Leh (Ladakh) ... Vib Sdnjd and Kara- Dr. Bellcw. 
korum Pass. 

Ditto ... ... Leh ... ... Vib Kuginr and Kura- Ditto. 
korum Pass. 

Lch ... ... Shahid616 (KO. 12 of Ed Changchcnmo ... CaptainBiddulph. 
Routc I.) 

... ... ... B o p  ... Ditto Variation on No. 111. ,, Trotter. IIIa. 
IV. 
v. 

VI. 
VII. 

Ylrkand . . . .  ... Kbhghnr ... 
... Kshghar  3IaralbLhi ... 
... Ditto ... Chadyr Kul ... 

Ditto ... ..: Bclowti Pass ... 

Biddulph. 
Trotter. ...... 

On road to Ush Tur- 
f h .  

Vid TashkGrghdn and 
Little P&mir. 

Ed Great Pdmir. 

VIII. Ynngi Hissar (No. 3 Kila Panjoh (Wakhan) 
of Route IV.) 

Biddnlph. 

IX. Kila Panjnh ... Aktlsh (No. 11 of 
Route VIII.) 

Thhkdrghin (No. 9 of YCkand ... ... 
Route VIII.) 

Kiln Pnnjah .., Kila Wdmur (Roshan) 

Ed Charling River ... Trotter (from Pundit 
Kishen Sing). 

Trotter (from dbdul 
Subban). 

XI. 

XII. Chapman (fromBhro 
Sing). 
ditto. 

Trotter (from Kishen 
Sing). 

XIII. 
XIV. 

AksG ... ... K u c l ~ i r  ... ... 
Karghirlik (No. 2 of Tanks6 (No. 5 of 

Route I.) lloutc 111.) 

...... 
Pi& Khotan, Kerin, and 

Polu, vide 

YQrkand ... ... Khotan ... ... Ed Karghdlik ... ,, Chapman (from Ram- 
chand). 

PART 11.-Routes i n  Turkestan derived from verbal information supplied by natives. 
Numbcr of 

Routc. From. To. Authority. 

XV. Kuchir (Routc XIII.) Kdrdshihr ... ...... Compilcd by Captain Trotter. 
... XVI. K u c h k  ... Tiirfin ... ... ...... Ditto ditto. 

XVII. TGrfan ... ... Kbmul, Khimil, or ...... D i t e  Dr. Bcllew. 
Himi. 

... XVIIa. TGrfan ... OrGmchi or Orumtsi ... ...... Ditto ditto. 
... ... XVIII. UrGmtsi or Ortimchi Manis ... ...... Ditto ditto. 

XIX. Manns ... ... Yulduz ... ... ...... Ditto ditto. 
XX. Yulduz ... ... Ghiilji, or Kuldji, or ...... Ditto ditto. 

Ili. 
... XXI. Kurla (No. 8 of Routc Lob .., ...... Ditto ditto. 

XV.) 
... XXII. IZdrbhahr (Route XV.) YuldGz Vnllcy ...... Ditto ditto. 

XXIII. Khotan (Route XlV.) ... AksG (Route XII.) ... ...... Ditto Captain Clraprnan. 
XXIV. Khotan ... ... Polu (No. 14 of Route ...... Ditto ditto. 

XIV.) 

+ This itinerary includes some notes on K h o h ,  compiled by Captain Chapman.-H. T. ' 



PART 11.-Routes in Tu~kestan derived from verbal information supplied by  native^. 
Number of From. To, Route. 

XXV. Khotan ... ... Charchand ... 
XXVI. Kila IVarnur (Roshan), Kila Khumb (Darwaz) 

Route XI. 
XXVII. Bnr Panjah(Shighnan), KLhghar (Route IV.) 

KO. 10 of Route XI. 
... XXVIII. Bughrumal I'arnir (No. Khokand ... 

4 of Route XXVII.) 
... XSIX. Y6r (near Kila Panjah Cbitral ... 

Route VIII.) 
XXX. Tbhk6rghnn (No. 9 of Hanza (Kanjud) ... 

Route VIII.) 
XXXT. Sarhadd (No. 14 of Kanjud ... ... 

Route VIII.) 
... XXXII. Ybrkand ... Shahidtila ... 

Remarks. 

...... 

Vid Kilik Pass 

Authority. 

Compiled by Captain Trotter. 
Ditto ditto (from 

Abdul Sobhan.) 
Ditto ditto. 

Ditto . ditto. 

Ditto Captnin Biddulph. 

Ditto Dr. Bellew. 

Ditto ditto. 

... Ditto Cnptnin Trotter. 



G E O G R A P H I C A L  A P P E N D I X .  
SECTION G.  

liOUTES TRAVERSED BY 1IEMBEIZS ASD E ~ I P L O P ~ S  OF THE MISSIOH. 

ROUTE I. 

.l:K.iSD TO LEH S-~NJ~T AND KARAKORAJI PASS (DR. BELLEIV, O ~ O B E R  
AND NOVEIIBER 1873). 

Yrirkand to Posgdm (height* 4,210 feet), 17 miles.-Across a cultivated plain covcrcd 
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. A t  three miles from Posgim cross the Zarafshin river, which flows in two 
chaili~els separated by patches of tamarisk jangal. Ford across a firm pebbly bed 
between low sandy banks four to five hundred yards apart. Posgim is a market town 
of about 600 houses. Called also ChBrshamba Brizir. 

Kirghalik (height 4,370 feet), 24 miles.-Cultivated plain, farmstcads and fields, with 
marshes and jangal patches bctween. At  cight miles cross Tizn6f river. Ford firm and 
pebbly between low sandy banlcs SO to 100 yards apnrt. At  five milcs 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 
widcspread farmsteads. Many trccs and many water-courses. 

B o d  (height 5,340 feet), 25 miles.-Soon pass beyond cultivation across a stony desert 
waste six miles to Besharik, or " five streams," ? populous settlement of farms on the 
water-courses in a wide hollow running from west to cast. Then cross an arid and wide 
waste of coarse gravel to another hollo~v, deeper and narronrer. I n  this is the settlement 
of Bora', 30 to 40 homesteads on the couisc of the stream from which the cultivation 
is irrigated. Rees  in plenty. 

Oi-toghdk (height 5,760 feet), 12 miles.-Across an arid dcsert of undulating surface, 
coarse gravel, and wind blown ridges of sand, very scanty hcrbal vegetation, to a deep 
and winding drainage gully in which, on course of its stream, is the Oi-toghdk settle- 
ment of 15 to 20 farmsteads. Trees fcw. 

Khushtagh, 19 miles.-Across an arid, undulating desert mask of sandy gravcl for 1s 
milcs; thcn cross a widc boulder strewn hollow with thin tamarisk jangal, and pass 
through a belt of tall rceds to Khushtagli settlement in a widc hollorv. Farmstcads for 
some miles along thc course of the Kilidn stream which flows castmard to G6mri. 

Sbnj6 (height 6,070 feet), 25 miles.-Cross arid strip of desert as before, eight miles to a 
dry ravine in which are four or five farmstcads watered from springs; this is Langar, 
and here is a roadside rest-house and tank of water under the shade of tidl poplars. 
From this up n steep bank and across a ridgy desert as beforefor 16 milcs to the Sdnju' 
valley down a steep sandy slope. The road to G6mB branches off north-east on this 
desert. Srinj6 is a populous scttlement along the course of a rivcr.which flows towards 
Khotan, and is forded on n rough boulder bed. Farmsteads, orchards, and fields here 
extend in unbroken succcssion for cight or ten milcs along the river. 

Kiwaz, 134 miles.-Pass through Sinjli settlement five or six miles to high banks of gravel 
and red sand; thcn up a narrowing valley along the Sirikia river, which runs in three 
or four streams and is crossed twice en route 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 Captain Trotter. 

33 



Tam (height 8,790 feet), 164 miles.-Up course of Sirigkya river, through a gradually 
narrowing valley which minds between high and bare hills of schistose slate. River 
crossed repeatedly epb roule on a stony bed. Banks fringed with bushes and patches of 
pasture grass. At  11 miles pass the Chhchli glen to the left; a narrow defile which 
conducts over the Chiichii ridge to Shahidula, and is taken as an alternative route when 
the river is unfordable during the summer floods. A t  T i m  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 Karikoram, 14 miles.-Up by a rapid rise through a widening and branching 
defile to foot of Sanj6 Dawhn, 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 veiy narrow, deep, rough gorge descending to Kichik Kadkoram ; a narrow strip of 
turf on a trickling stream between lofty vertical cliffs. No fuel nor pasture. 

PilUtAghAch, 11 f miles.-Descend narrow, winding: dismal gorge over masses of landslip 
rock, down course of rivulet for four miles. Then enter valley of Kiirik6sh river at 
Blirzh Aba'bakar camp ground a t  a cluster of graves on the river bank. Then follow up 
stream six miles by a very rough road, fording river twice eiz roz6te to Pilldta'ghich 
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. A t  four miles cross Kilyin stream from the right to Korgha'n, a solitary 
mud castle a t  foot of a rock abutting on the river bank. A t  five miles on cross 
Toghrh stream from the right, then cross Karikbsh river three times efL route to the 
Fort of Shahidula Khoja, garrison 30 men ; frontier post of Kishghar a t  the junction 
of the Kizil jangal glen with Karhkish valley. Fuel and forage here, and Kirghiz 
camps around. 

Sugat (hcight 12,970 feet), 8 miles.-Up course of Karjkish river four milcs. Then np 
,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 stecp down to the river; on right bank 
rolling away in wide slopes to high mountains ; evcrywhere bare schistose slate, and trap. . 
Tregetntiou 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 a t  Chibra. No vege- 
tation here. Water vcry scanty. Snow on Pass from September to April as on SBnj6 
Pass. 

Aktiigh (height 15,590 feet), 10 miles.-Over an elevated, arid, stony plateau, perfectly 
desert, by a path skirting banks of shale to the right. Breathing oppressed on this 
march. At ten miles turn slowly to ri,qht and slope down to AkGgh camping ground on 
a patch of turf in the wide, shallow, shmgly bed of its stream. The whole region a 
bleak, desolate, and inhospitable waste. From this down stream is the Yangi Diwin and 
KugiBr route-to YQrkand. 

Brangsa Karikoram, 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 Wahibjilga, where the Akta'gh stream flows through a cutting 
in slate rocks. Then continue over the drainage bed to the Bmngsa camp ground a t  
the entrance of a narrow defile. No fucl and no forage in all this region. This Brangsa 
is also called Bdlti Brangsa. 



17. 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 thc hills. Soil 
soft aud spongy, slate detritus. Rise gradually to foot of Karhkoram 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 i t  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 gravcl and clay. From Daulatbeg there are two routes towards Ladakh. 
One by Kiimdin, the other by Dipsang, and both meet a t  the Shiyok River opposite 
Brangsa Saser. The first is only practicable in winter, and is traversed in three stages, 
- ( l )  Across an undulating ravine cut plateau to Gyapshan on the upper course 
of the Shiyok, 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 a t  the foot of a lofty vertical cliff like a wall. This is KlimdAn, -nine miles. 
(3.) Brangsa Saser. Down the river course, and through another very narrow and 
winding straight between a great glacier and the oppos~te 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 i t  is broken. A difficult road under any conditions. The second 
and usual route is the following in  continuation from Daulatbeg Uldi. 

18. Kizil Langar, 20 miles.-Over the Daulatbegplateau, 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 thls 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 a t  Kizil Langar, where this channel joins a wider one from the 
north-west. There is no fuel or forage in all this region. 

1 JLurghi (height 16,190 feet), 16 miles.-Route down a net-work of shallow streams on a 
loose pebbly bottom, crossing thcm continually. A t  four miles pass Borsa camping 
ground on a gravelly talus shelving to the stream bed. A t  a mile beyond quit river, 
and pass over projecting bluffs, and again meet i t  as a raging torrent rolling over 
great boulders in a tight, winding gorge, and crossing from side to side by narrow 
fords camp a t  Murghi on turfy grouud, where a gully from the west joins. Road very 
liarrow and difficult, and risk from stone avalanches. 

21). 13rangsa Sascr, 10 miles.-Up the dry, stony gully to the west. At two miles pass 
Chungtbsh, " Great Rock," camp ground a t  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 Shhyok River; p u s  up its stream a mile and ford opposite Brangsa. 

21. Tlityblili, 15 miles.-Up a rough gully and across a glacier a t  its water-shed for two or 
three miles. Then up and dowu by an extremely difficult path betwedn 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 spacc 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 ~roject ing 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. 

32. Changlung (height 10,760 feet), 11 miles.-Dom 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 a t  eight miles on. From this descent to the secondary ridge of KarAwal Daman, 



and look d o n  on the Nubra valley, the first green spot and inhabited country since 
leaving Sinj6. Drop down to i t  by a very steep zigzag path and camp at Cllanglang, 
a small cluster of eight or ten Tatar huts with fields around. 

23. PanAmik,' 11 miles.-Down the valley over two long strips of gravel talus cut by the deep 
boulder bed of the T6tyilhl: River, where i t  joins the Nubra stream, and is crossed by :L 
timber bridge. Then along patches of turf and brushwood jangal of buckthorn, 
tamarisk, myricaria, and rose to the cultivation and village of Paniimik-to comfort 
and supplies. 

24. 'l'agar, 1 3  miles.-Dom the left bank of the river as in last stage. 39idway cross a 
rocky ridge abutting on the stream, with the populous village of Chiriisa on the 
opposite bank. 

25 .  Sati, 15 miles.-Down the river course, as in last stage passing villages and cultivation, 
to its junction with the Sh6yolr River. Then up the right Lank of the latter to Sati 
passing villages and cultivation with patches of brushwood and pasture between on the 
way. From Sati there are two routes to Leh. First, the direct route by the Khardung 
Pass. Second, the river route by the Digar Yass. The first is in three stages, &.- 
(1.) Cross the Sha'yok by ford or boat according to the season, and pass up the narrow 
defile of Itong, crossing its torrent several timcs, four miles; then rise up to a high 
cultivated plateau, and a t  three miles morc camp a t  Khardung village. (2.) Polri, 15 
miles. U p  the course of a mountain torrent, cross a tributaly from the right, and 
pass over moraine banks to an upland turfy slope. Continue up its minding and 
narrow-i~g coursc to the foot of thc Pass. Then pass a pool and glacier, 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 Po16 camp ground on a turfy flat, cut by 
a rivulet coming down from a glacier a t  the head of a glen to the right. (3.) Leh, 7 
miles. Down a winding gully, and over moraine banks, the r o d  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 lcft banti for 12 
miles. Then rise out of river bed up to a high flat talus of bare clay and g~avel.  
Cross i t  and pass round a hill spur, and ascend to fields and houses of Digar In an 
amphitheatre of granite hills. 

27. Po16 Digar, 14 miles.-Up s rising moorland amongst granite bodders and across peat 
beds and bogs for five miles to Polti camp ground on a spur where the ascent increases. 
Then up a long stony slope covered with snow patches a t  end of June, and risc 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 
a t  Po16 huts near a thin rivulet. Some pasture here ; but no fuel. Pass very difficult. 

2s. Leh (height 11,538 feet) or Ladikh, 10 miles.-Down the glen, across its stream to 
cultivation and homesteads of S a b ~ ,  and then up the vallcy to  Leh. 

. ROUTE 11. 

1. YArkand to Yangichik, 12 miles.-Across a populous and cultivated plain well stocked 
with trees, mostly willow, poplar, mulberry, alsaguns, and orchard trees. A t  five miles 
cross Zilchak stream by rustic bridge, and a t  six miles on ford the Zarafshdn or YBrkand 
river, and camp another mile on a t  the Yangichik Settlement. 

2.  Yakshamba Brizdr, 18 miles.-Over cultivated plain with farmsteads, meadows, and 
marshcs. A t  1 3  miles pass through Posgim, and on to camp over freely irrigated tract 
of cultivation. , 



KLrghalik, 16 miles.-At six miles cross TiznBf river. Country as on last stage. 
Beshterek, 20 miles.-tlt three miles out quit cultivation, and cross a wide gravelly waste 

of arid desert, strewed with boulders and coursed from west to eastby sandy ridges. 
Pass through a gap in these to Beshterek or "Five poplars," a cluster of 8 or 
10 huts. 

Yhlarik, 12 miles.-Pass out of Beshterek gully on to a wide wind swept dcsert of coarse 
sand traversed by gravelly ridges. Camp in settlement of Yhlarik, a long stretch of 
farmsteads on the course of a small river. 

Kugidr, 1 3  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 Siehciuliie Naz l r ;  and 
descend to the Kugihr gully. Follow up its course seven miles past farmsteads to camp 
in the centre of the settlement. 

Ak Riasjid (height 8,870 feet), 24 miles.-Continue up the gully, and cross its stream to 
hamlet of Pusal; six miles. Hcrc leave cultivation and habitatioil behind, and enter 
hills up a narrow minding gully to camp ground on banks of a stream running down 
an open glade. Hills of shalc. Vegetntion 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 Tupn Dawjn or " Dust Pass." Then descend 
by a steep, dusty path dowu 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 Jfazir (height 9,250 feet), 1 4  miles.-Up the bed of the river, crossing i t  girth 
deep 24 times en route on a rough boulder bottom (June), in a deep winding defile, 
and camp on 3 turfy slope on ~ t s  left bank. Brushwood 2nd foragc in plenty. I n  
winter the road is over the frozen river ; in summer through it, and dangerous from 
sudden floods. Road difficult. 

Dliba, 6 miles.-As last stage. Camp on tui-fy flat a t  angle of junction of two torrents. 
Banks fringed with n~illow and poplar forest. Pakhpo camps in the vicinity. 

Gurnnj KLldi, 9 miles.-Up the main stream as before, crossing two tributaries from 
the right, and camp on turfy slopc amidst boggy springs. Hills of schist aiid granitic 
trap, and perfectly bare. AZarmots here. 

Chirigh Sildi, 11 miles.-Up stream as before through a gradually widening valley. 
A t  eight miles pass wins of Kirghiz Tam, a former outpost of the Chinese rulers, 
and beyoild it cross a projectiiig spur into the wider bed of tbe river, which in June is 
covered with a dcep layer of snow over which the road passes. Camp in a patch of 
brushwood a t  junction of a tributary from the right. 

K~ilanaldi, 11 miles.-Up a winding nnd narrowing gully by easy ascent to the top of 
Yangi Dawdn, 15,800 feet high, tbree miles. Then down an  easy descent for two miles 
to where a gully joins from the Icft. 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 i t  very difficult down to a wider and 
less steep channel, of loose shingle bctmcen steep banks of moraine rubble, which 
opens into that of the YCrkand river. Cross the river and camp in tamarisk jangal 
on opposite shore. River channel half a mile widc. 

Kfikit Aghzi, 15 miles.-Up course of Ydrkand river through extensive patches of tama- 
risk and myricaria crossing the river girth deep five or six times ea route on a shin61y 
and sandy bottom, and camp in tamarisk jangal. Channel wide with high hills drain- 
ing to i t  on each side. 

Kashmir Jilga, 25 miles.-Up stream as before. A t  three miles pass ruins of an outpost 
fort called Nazar Beg KurghBn, a t  entrance to a glen on the left which leads in two 
stages to Shahidula by Kirghiz jangal. Bcyond this through an alternately widening~ 
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and n a ~ ~ o w i n g  valley to  a long stretch of brushwood also called Kirghiz Jangal; and 
through this to camp. 

16. Khufclung, 11 miles.-Up stream four miles, then rise up to a shelving slope of slate and 
shale on right hand; follow i t  seven miles and drop into junction point of a stream 
from thc right; cross its pebbly wide bed and camp on the left banlc of YBrliand river 
in tamarisk jangal. 

17. Akta'gh, 2C\ miles.-Up coursc of river leaving vcgetation, and passing over snow fields 
filling its channel (June) to Aktigh. From this onwards the route is the same as that 
by SBnj6. 

ROUTE 111. 

1. 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 milcs, road indifferent 
in places. This Ind~is  fordable in September after first six miles, turnihg up valley to 
north for five miles of pathways through cultivation to  Chimray, village of about 500 
inhabitants with monastery. Bad camping ground. 

;3. Zingral (height 15,780 feet), 8 miles.-Up valley about three miles till i t  forks. Up 
valley to eastward for l a  miles to village of Sakti; beyond this the ascent gets steeper 
to Zingral; no village; good camping ground. A t  Zingral the valley forks to the 
Chang-la and Kay-la Passes, the latter saves about six miles, hut is more difficult for 
loaded animals. 

4. Tsultalc (height 15,950 feet), 8 miles.-Up most northerly of the two valleys an easy but 
stony ascent of two miles to top of thechang-la Pass, 17,600 feet. A very gradual 
descent of four milcs, then turning abruptly to the east to Isultah, n small lake ; no 
village ; good camping ground. Though the Pass is not formidable either in height or 
steepness, i t  must always prove difficult to loaded animals on account of the badncss of 
the road which is a mere track winding through rocks and boulders. 

5. Tankse (height 12,900 feet), 1 4  miles.-Down valley for 64 miles easy road, cross 
shoulder of hill into valley with stream running from south-east pass Durgu a small 
village, continue up vallcy 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. 

6 .  Chakar-talab, 1 4  miles.-Valley above Tankse narrows to a Gorge for six miles, then 
turns to the south and opens out, two miles further is Mugllb, very small village; for 
three miles thc valley is a grassy swamp, then narrows for two miles of gentle ascent 
among rocky boulders.' At Chakar-talab is a small shallow pond, sornetimcs dry in 
summer ; coarse grass on further side of it. 

7. Lukong (height 14,130 feet), 7; miles.-Five miles up valley to north-west end of Pangong 
lake, water salt, 2 miles flue north from end of thc lake to Lukong small patch of 
cultivation with stream running into lake. 

S. 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. 

9. Rimdi (height 17,500 feet), 1 3  miles.-A short stecp ascent out of valley half a milc due 
$ east into broad valley running east and west. Continue for 54 miles very slight 



ascent to Lunkur, stone hut, uninhabited, a little water, then steeper ascent, but not 
difficult to top of Lunliur-la or Marsimik l'ass, 18,4,00 feet. Gradual descent down 
valley turning due north, a t  34 miles joins valley from west. ltimdi camping ground 
a t  junction; fuel scarce ; water and grass plentiful. 

Pamzal (height 14,790 feet), 13 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. A t  ninc miles, bed of stream narrows to stony gorge for a few paces, then opens 
out into quarter mile breadth. Very stony, brushwood plentiful, strike Changchenmo 
stream running east and west. Camping ground to west of juuction. the1 abundant; 
p a s s  plentiful, half mile further down valley. c 

Gogra (height 15,570 feet), 128 miles.-Up Changchenmo valley into Kugrang valley, 
north north-west road good ; fuel plentiful; grass scarce. 

Shummal ~ i n g ~ a  (height 17,020 feet), 1 2  mi1cs.-Cross vallcy, and up Chunglung 
valley to north-east st.ream runs in narrow gorge. A t  464 miles narrow steep descent and 
ascent across gorge coming from north. A t  six miles hot springs in river bed, valley 
bends round to north road, winds in narrow track on hill side, sevei-a1 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 inile beyond is Shummal 
Lungpa ravine, r l~nning east; first half mile narrow and stony, then o p e ~ ~ s  out; camping 
ground 1$ mile from entrance; water and fuel plentiful; grass very scarce. 

Camp near Nischu (height 18,630 feet), 14a miles.-Up valley about 3 1  miles to fork, 
up ravine to eastward a t  hcad of which appears a practicable pass. A t  half a mile take 
up ravine north by west up steepish ascent across Changlung Burma Pass, 19,300 feet 
high. Descend low hill into broad shallow valley due east, down valley, lv11ich bends 
to north, and camp near black jagged hill. No grass or fucl; march throughout good 
for ladcn animals. 

Camp Lingzi Thung (height 17,680 feet), 164 miles.-Down main ~ a l l c y  which makes 
a great sweep round to north-cast, and a t  G +  miles opens out into Shurnshul Plain by 
Kala Pahar. Due north across plain for six miles cross low ridge with 200 feet rise 
and 700 feet descent on north sidc into Lingzi Thung Plain, duc north for five miles 
and camp in nvatcr-conrsc; fuel and water to be got by digging; no grass. Prom low 
ridge above mentioned, rocl<y peak a t  hcad of Kizil Jilga ravinc bears 34g0. 

Jungle Camp, 17 miles.-Across plain for 9 miles, straight for rocky peak, across low 
ridges for 8 miles, acd camp by small pond. No grass or fuel, bnt the latter can be 
collected on north side of plain where i t  is plentiful. 

Camp Sumna (height 17,150 fcct), 2 l t  miles.-Among low hills for 3 miles into broad 
valley running north in which is plenty of water; keep up valley northwards for 2 
milcs 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 feet) a t  foot of i t  into 
Kizil Jilga ravine. Water, grass, and fuel obtainable 3 miles down, and more plenti- 
ful still further on. 

Kizil Jilgd (height 16,360 fcct), 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, a t  5 miles water disappears in the 
ground. None to be found for 11 miles, where arc numerous springs. Camp on south 
side of valley. Fucl abundant ; grass scarce. Road excellent all the way. 

Chung Tash (height 15,740 feet), 7 miles.-Down valley, which narrows. Huge rock on 
right bank. No fuel or grass. Road good. 

Camp Sumnal (height 15,54,0 feet), 1 3  miles.-Down valley, which at  38 miles bends 
round to north, and valley leadiag to Aktagh comes in west. The Karakash then flows 



in narrow gorge and a t  6 miles from Chung Tash are hot springs on right bank. A little 
fuel, but no grass. One mile above hot springs vallcy opens for a mile then closes again. 
Road in parts stony and bad. Rivcr has to be crossed frcquently ; small patches of fuel in 
side nrdlahs. Good camping ground a t  bend of liver to east, where large nullah from 
west joins. Fuel and grass abundant. 

21. Camp Tak Afarpo (height 15,000 feet), 11 miles.-Valley opens out for 3 miles. Zinchin 
on right bank. Fuel and grass. Valley then narrow3 ; road encumbered by huge boulders 
and masses of rubbish ; very difficult for laden animals ; camp under yellow rock on 
left bank. Fuel and grass a t  intervals a11 the may. 

22. Camp Polong Icarpo (height 14,600 feet), 21 miles.-Valley opens out and travelling 
good. At  8 miles is broad valley ofi left with abundant fuel, after which fuel is to 
be found all along in main vallcy ; grass very scarce. A t  16 miles valley narrows and 
turns to north, fuel becomes more plentiful. A t  Polong Karpo is a huge rock in bed 
of valley on left bank ; good camping ground ; grass abundant. 

23. Camp Sora (height 14,000 feet).-At 5 miles rivcr takes sharp bend to north-west into 
broad valley a t  foot of Icuen Luen. For 2 miles on eithcr side of the bend is no fuel 
or grass. Ground a t  Sora covered with natural salt pans. Good camping ground. Fuel 
and grass abundant. 

24. Jungle Camp, 17 miles.-Camp a t  mouth of small ravine. Opposite mouth of ICarajilga 
ravine. Fuel and grass abundant. 

25. 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 rivcr is much increased by springs. Gulbashem is a favourite Kirghiz camping 
ground. 

26. Balakchi, 10 miles.-Grass and fuel. 

27. Shahidlila (height 11,780 fect), 13 miles.-Small deserted fort on left bank of the Kara- 
kash. Grass an1 fuel abundant. A t  6 miles strike road from Sugat Pass ; road good. 

Though parts of the road are practicable for guns and wheeled carriage, i t  is on the 
whole only available for camels or horses. 

ROUTE IIIa .  

Variation on No. 111. (Ca~tain Trotter, SeplemBer and OctoBer 1873). &om Gogra (Slation 11 
of Route 114 to Shahidula (1Vo. 27 of Route 111). 

1. Kotajilga (height 16,730 feet), 8 miles.-Road up stream the whole way good, but somewhat 
difficult for loaded ponies, as there are several 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. A t  the camp, grass, water, 
and wood procurable. 

2. Pangtong (height 17,250 feet), 74 miles.-Steady and g.entle 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. 

3. Sumzungling (height 17,510 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 i t  enters a ravine along which i t  passes for 93 miles of execrable road, 
crossing the stream in numerous places bcforc reaching the camping ground a t  the junc- 
tion of three nnllas. Water and a little grass on a neighbouring 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. 



4. Dchra KompSs (height 17,890 feet), 19 miles.-Road runs nearly duc north up a gentle 
ascent for about 5 miles, road fair, then for scveral miles of good road across the west 
edge of the Ling-zi-thaug plains; crosses several easy open ravines draining eastwards 
dcscends into and crosses a branch of the Karakash river and camp a t  foot of a low 
pass; very littlc water to be obtained by digging; and no grass or mood. 

5. Shinglung or Dunglnng (height 17,030 fect), 18 miles.-Across pass, and down a ravine 
for 54 milcs into Karakash river, where plenty of boortsee and water, but no grass. Road 
follows rivcr, which after 3 miles turns up sharp in a northerly direction, road good, but 
stony; boortsce abundant. 

6. Kiziljilga (height 16,360 fcet), 144 miles.-Bad stony road d o m  bed of Karakash River for 
the first mile, thcn between about two or three miles of ice bed have to be traversed, the 
bed extending right across the ravine, hcre about milc in breadth ; road very slippery 
and difficult for laden animals. Near camp passagc of Karakash difficult (in October) 
owing to admixture of ice and water. Fucl (boortsee), grass and water, within reach 
of camp down Karakash River. 

7. Chungtash or Chung Thsh (height 15,740 fcet), 234 miles.-Road down Kamkash River 
generally good but stony and bad in the latter portion. Camp badly situated, as there 
is neither wood nor grass both of which might have been had a t  Khushli lfaidan, 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 ncar the river bank. 

8. Shorjilp,  14 miles.-Road for two miles down Karakash, which takes another sudden 
curve to thc north-cast, the r o d  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 strcam has to be crossed and recrossed, i t  thcn passes over a toler- 
ably level plain up to s gorgc a t  the mouth of mhich is Shoorjilga. I n  October 
therc was no water there and camp had to bc pitched half mile up the gorge a t  a 
place wherc the rivcr water disappears into the ground; not n stick of mood or 
bladc of grass. 

9. KBrltAgh (height 16,890 feet), 9 miles.-Up mvine for several miles, snow and ice nearly 
the wholc may a i d  road bad; short but sharp dcsccnt from Karatagh Pass (17,710 feet) 
into large flat openplain, covered with scveral inchcs of snow. Lake frozen over, but 
water obtaired by making hole in ice ; plenty of boortsee, but no grass visible. 

10. Aktigh (height 15,590 fcet), 224 mi1cs.-Road the whole may good, over a level plain, 
mhich mas entirely covercd by snow. About half way a t  cast foot of low double-topped 
hill is a place called Tamba* sometimes used as a camping ground. Ak-tagh is a t  the 
junction of the Karakoram and Chsngchcnmo Routcs. 

11. Chibra 10 miles.-Road crosses strcam and goes up ravine, steady ascent with fair but 
stony road. No grass or wood a t  camp. 

12. Suget (height 12,970 fcet), 18  miles.-Up ravinc to top of Suget Pass (17,600 feet), 4 
miles. Steady ascent and road good. Dcscent steep through the snow down zigzag, 
then straight down ravine for eight miles due north. R o d  stony, but descent gentle. 
Road then turns eastward and soon leaves thc nullah, mhich has n veiy rapid fall; an 
altcrnativc road goes right down the nullah in which there is plenty of wood and grass, 
abundance of both a t  camp. 

13. Shahidula (height 1,780 fcet), 8 miles.-The road desccnds to Karakash River (two miles) 
and follows the rivcr to camp, crossing i t  twice en route. Passage somewhat difficult. 
Plcnty of wood and grass a fcm milcs up the Karakash Rivcr. Shahidula is the same 
as Station No. 12 of Route I. 

+ On this march we lost our r o d  and had perforce to halt at Tamba, where me found boortsee ; melted snow 
served for water, which is not procurable here in summer. 
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ROUTE IV. 

Y A R U N D  TO KASHGHAR (CAPTATN TROTTER), NOVEJIBER 1873. 

1. Kok &bit  or "Blue Hostelry" (height 3,530 feet), 22 milts.-Pass through cultivatcd tracts 
and a t  44 miles cross the Opo or Arpi canal (from thc Yirkand river) by a good 
bridge. A little distancc bcyond is the villagc of KArBkoram, after which the road pnsscs 
through grassy swamps, followcd by a desert waste. Occasional small villagcs are passcd 
before rcaching Kok ltobht, a scattered village of about 200 houses. 

2. Kizil @eight 3,910 fcet), 26 miles.-Pass over sandy desert, without habitations or cultivation, 
to Ak Robit  or " White Hostelry," where arc two small wells whose surface water is 98 
fcet below the ground Icvel ; another 134 milcs over flat waste to Kizil, a large village of 
about 500 houses. Thc dry bed of the Kizil stream is passed, coming from the Kizil 
Tagh on the west. The country is irrigated by small canals takcn highcr up from the 
Kizil River which in summer contains a fair supply of water. 

3. Yangi Hissar or "New FortJ' (height 4,320 fcet), 286 miles. Over a flat plain irrigated 
by small water-courses from the Kink01 River, the scattcrcd villages of Chemalung, 
ICudok, Kosh-gombaz, Tuplok and ICalpin are passed. Low sand hills on right bcfore 
rcaching 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 milcs beyond it. Yangi 
Ilissar is a large town with strong fort, and contains about 4,060 houscs. Tho Yangi 
Hissar River* is crossed by a two-spanned timber bridge, about 60 fect long. A low 
ridge of hills separates it from the town. The fort is about 600 yards to the north of 
thc t o m .  

4.. Yapchan (height 4,210 feet), 234 miles.-Pass a t  four miles the ZaikBsh stream fed from 
springs on the west, further on cross two branches of the Sailik canal from Kusink. 
After passing thc villages of Khinka Sorgoluk, and Tuglok cross by a wooden bridge a 
large canal from thc KusBn River, and then cross the main strcam of the Kushn itself 
by a wooden bridge. The road fo!lows the lower bridge of the stream for about a mile, 
and is much cut up by branch canals. Soil generally sandy. 

5. Yangi-shahr or ncm city of Kashghar (144 miles).-Road passes through cultivated coun- 
try and crosses several streams and canals, the largest of which are the llazglin or 
Khanarik or Yamunyar and thc Karasli (chiefly fed from springs). Pass the villagcs of 
Taz&n, Turmalak, and Kasr Robit. The old city of Kashghar lies about five miles 
from the Yangi-shahr in a north-west direction. 

ROUTE V. 

1. Sang, 19 miles. Through cultivation; a t  six milcs village of Barin; 74 miles Aronrah, 
junction of road from city of Khshghar ; nine miles village of Yandumba, from where 
gocs cart road to Kizil Uoia to east; cross rivcrs Yamunyar and Chokanak flowing 
into Kizil, both bridges swift strcams. Sang largc village. 

2. Faizabad (height 4,000 feet), 16 rni1cs.-Large village, through cultivation; a t  two miles 
cross small river; no bridge. 

3. Ynngi-awat, 11 miles.-Small village, cultivation almost ceases from Faizabad; at  seven 
miles small village of Shagiat. 

4. Kashmir, 28 miles.-Through bush jangal and plain ; a t  20 miles cross river Kizil ; bridge 
used in  summer ; ice Lcars carts, &c. in winter. Kashmir a small post-house, no villagc. 

5.  Togha Sulukh, 1 3  miles.-Through tree jangal and whitc grass ; a small post-house. 

* JVhich I have known called by no less than nine different names.-H. T. 



Shugeh, 18  mi1cs.-A small post-house; road all thc way through tree jangal. 
Alaralbashi (height 1 ~ 5 0  ), 14 miles.-Smallvillage and fort; road through tree jangal and 

high grass. Rlamlbashi is a t  the junction of Kashghar road, with road from Yrirkand 
to Aksu. Carts travel frecly all the may. 

ROUTE VI.  
KASHGHAR TO CHADYRKUL, CAPTAIN TROTTER. 

Kashghar (Yangi-shahr) to- 
Bcsa'k, Upper Artysh @eight. 5,290 feet), 26 miles.-Road leaves on left a t  54 miles the 

old city of KBshghar, and then crosses the Tuman (K6shghar) river by a good bridge; 
passes through numerous gardens into an opcn stony plain, and then through a gap in 
a low r a n g  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 Toyailda valley. h a d  good but stony; pass en 
route the old Chinese outpost of Teshektash and the small village of Tupa; a small 
Hirghiz village a t  camp. 

Chakmhk Ports (height 8,830 feet), 20 miles.-The r o d  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 frequcntly crossed, both on this and the last march. A t  12 
miles pass the "Past Kurghan" or Lower Fort, prrisoned by a detachment from 
thc larger forts a t  Chdkmik further on. A few Kirghiz tents en route, but  no other 
habitations. From Chikmik a road goes across the hills to the east to the Terekty 
Forts. 

Balghan BQshi (height 10,540 feet), 1 0  miles.-The road continues up stream, and a t  
about eight miles passes the Suok outpost a t  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 gmss. 

Turgat Bela (height 11,090 feet), 15 miles.-Rod always up stream at first through 
precipitous hills, which open out somewhat as the camp is approached. Occasional 
Hirghiz tents ; plenty of grass near camp ; but fuel very scarce. 

To Chadyrkul (Lake), 20 mi1cs.-13 miles f% 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. Prom the pass the road pSSC6 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. I n  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 Kashgher and Al~nat i  
(Port Ver~ioye), for details of which maps can be consulted. 

ROUTE VII. 

K A S H ~ H A R  TO BELOWTI PASS, (CAPTAIN T R ~ E R )  FEBRUARY 1874. 
(On road lo Ush Tfi~fanJ 

shghar (Yangi-Shahr) to- 
Altyn Artysh (height 4,100 feet), 22 miles.-0vkr plain for a great part of thc way; 

road good ; pass Kashghar River by wooden bridge (in cold sesson), and subsequently 



cross t11.o smaller streams and canals, and traverse a low ridge before entering the 
Artysh valley, which contains uumerous villagcs aggregating perhaps 2,000 houses. 

2. Kalti Aillli (height 3,950 fect), 22 miles.-Good road over level plain. 
3. Kyr nulak (height 5,340 feet), 33 mi1qs.-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 uscd by Kirghiz. 

4. Ja i  Tupa (height 4,910 feet), 20 miles.-An occasional camping ground of Kirghiz ; water 
scarcc; situated near the centre of an extensive forest of stunted poplar trces ; good 
road passing over level plain; plenty of grass and fuel. 

5.  Ui Bula'k (height 6,650 feet), 27 miles.-Road good but stony; crosses a low spur into 
the Ui  Bul&k valley, where plenty of fire-wood and a moderate amount of grass ; water 
scarce, but plenty of snow. 

6. Tigarek, 17 miles.-Road up stream and then over a spur from the main range, stony, but 
otherwise not difficult. Tigarelr 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 
a substitute for water. 

7. Belowti Pass (height 11,360 fcet), 9 miles.-Road crosses some low spurs and then 
passes up a ravine ; a steady ascent of four miles followed by s 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 sidc of thc pass in the vallcy of the Kokshll river. The 
Belowti Pass was the furthest point reached by Captain Trotter, and from i t  the 
marches to Ush Tui-fan were said to be as follows :- 

8. Ak-chi, 10 miles, on Kokshal River. 
9. Kuyok Tokai, 22 milcs, down river. 

10. Safr Bai. 
11. Karamal, 22 miles. 
12. Ush Turfan, 16 miles. 
Total distance, Icashghar to Uch Turfan, 242 miles ; from Safr Rai (No. 10) a road is said to go 

to  Karakul (near the old Issigh-Icul 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 VII I .  

YANGI HISSAR TO KILA PANJAH, IVAKHAX, BY THE LITTLE PA31111 (CAPT.~IS 

1. Ighizyar (height 5,600 feet), 10 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 aver stony plain for 7 miles; practicable for wheeled traffic. 

2. Aktda  (height 7,345 fcet), 1 7  miles.-Kirghiz camp, south-west four nliles over plain to 
Aktala vallcy, then up valley 1 3  miles. A t  six miles pass through ruined Chinese 
fort closing the valley. Fuel, grass, and water abundant ; road good. 

3. Sasalc Taka (height 9,455 fect), 1 3  miles. Out  of main valley, into side valley to sonth, 
first fcm miles narrow and stony, then opens out and travelling improves. Wood 
and grass abundant. Kirghiz camp a t  Sasak Taka. 

4. Kaskasu (height 10,980 feet), 1 4  miles.-Kirghiz camp up vallcy; travelling good; grass 
plcntiful, but fuel scarce. Several Kirghiz camps in the valley. 

5. Chehil Gumbaz (height 10,310 feet), 84 miles.-Kirghiz camp ; half mile from Kaskasu road 
turns up small valley to south, and a t  auother mile is foot of Kaskasu Pass, first 200 



yards steep, then for three miles winding throngh undulating grassy hills round head 
of valley to top of pass 13,000 feet,-road good half mile along narrow ridgc then steep 
zigzag descent of 1,000 feet into Charling valley to Chehil Gumbaz a t  junction of 
two valleys. Grass and water plentiful ; fuel scarce. 

6. Past Robat (height 9,370 feet), 9 miles.-Road up ~ralley to west for 24 miles to foot 
of Torat Pass; 1 4  milc of ascent; not di5cult  for laden animals to top of pass, 
13,400 fcet; long stccp descent into narrow valley; road stony and bad; into broad 
valley, to south to Past Robat ; Kirghiz camp a t  junction of two valleys ; grass, fuel, and 
water abundant. 

7. T i rbbh i  (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. 
U p  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 dcfile, steep ascent of 400 feet into uppcr valley, when road again becomes good. 
This route can only bc used when the stream is low in winter and carly spring. 

8. Shindi, 17 miles.-Up the vallcy for eight miles of gentle ascent to the Chichiklik plain, 
about 1 4  mile in diameter ; to south-west is the Kolc Rfoinak Pass, used in  spring and 
surnmcr, by which Sirikol is reached in 1 4  marches ; to north is thc route by Yambulak 
Pass before mentioned. Rending to south a long descent, steep and stony, brings one 
to Shindi, where are a few Sarikoli huts. 

9. Tashkurghan (height 10,270 feet), 19 miles.-Down valley for four miles to Yirkand 
River. From here a road up valley to east leads over the Shindi Dawan to Tarbashi. 
Continues up Yirliand River to foot of Tashkurghan. Road good all the may. Grass 
and fuel plentiful. 

10. Kanshlb6r (height 12,980 feet), 17 miles.-Duc west from fort into Shingan valley. The 
first three miles of narrow dcfile strewn with boulders, very difficult travelling, after 
which vallcy opens out and road gradually improves. Fuel and grass plentiful. 

11. Akta'sh (height 12,GOO feet), 18 miles.-Up valley to right, and after a mile up fork to 
left to foot of Nezatash Pass 15,000 feet. Thrce miles of gentle ascent, last 300 
yards to top steep. Dcscend into valley running north-west along this for eight miles, 
over low spur into broad Aktash valley running south. Grass and fuel plentiful. 

12. Ghiz  Kul, or lakc of Little Pamir (height 13,200 feet), 4G miles.-Down Aktash valley 
to south into Little Pamir due west, travelling excellent the wholc way. Grass and fuel 
plentiful everywhere. Camp by lake. A t  six miles from the lake is Kabr-i-Bozai, 
desei-ted Kirghiz huts, opposite which is road leading to Kunj6d by Tqdling-bash 
Pamir, over Kujroi Pass. 

13. Langar (height 12,530 fcet), 25 miles.-Continue due west; a t  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 generally used between Walihan 
and Kunjiia. 

14. 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 aftcr 1st May. From Sarhadd road 
leads to south to  Yassin and Chi thl  by Baroghil, Darkot, and Ishkaman Passes. 
Sarhadd is thc frontier village of Wakhan. 

15. Kila Panja, 55 miles.-Down valley to foot, road good for laden animals villages a t  
intervals the whole way ; grass and fuel plentiful. By the village of Yur, 18  miles 
from Sarhadd, is a summer road into Mastuj. A t  Vost, 38 miles from Sarhadd, is a 
road leading into Chitrsil said to be only practicable to mcn on foot. 
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ROUTE IX. 

KILA PANJAH (ROUTE VIII) TO BKTASH BY THE GREAT PAJIIR (CAPTAIN 
Tnom~n),  APRIL 1874. 

Kiln Panjah (Wakhan) to- 
1. Langarkish village (height 9,350 fect), 6 miles.-Road lies along the banks of the main 

Panjnh River, 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 taken 
from Langarkish, which is the highest village on the north branch of the Panjah river. 
The valley is bounded by lofty and precipitous mountains. 

2. Yumkhina or Jangalik (height 11,44.0 feet), 18  miles.-The road follows the right bank 
of the river, above which it rises in many places t o  a height of 1,000 feet ; cross the 
Ab-i-zer-i Zamin (River), four miles beyond which is the carny. Plenty of grass and 
fire-wood. 

3. Yo1 Rfazar (height 12,320 fect), 1 3  miles.-Road still along right Lank of stream, a t  four 
miles cross the Ab-i-Matz (river) up which passes a summer road to Shighnan, two 
miles further is Boharak, the commenceme~~t of the Great Pamir. Plenty of grass 
and boortsee. Road good. 

4.. Bilsor Bas (height 13,120 feet).-March along right bank of river through a grassy plain 
bounded on both sides by undulating hills. 

5 .  Jfazdr %pa (height 13,760 feet), 20 miles.-Road up gentle ascent the whole may, and on 
the right bank of the stream. 

6 .  Sarikol (head of the lalre), @eight 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. Prom Sarikol a 
road leads across to Langar, a t  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 inio the Ak-su river; very gentle 
descent through broad open valley to camp. Roads tiwerse the Pimir here 111 all 
directions. 

3. 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 frozen, but  ice breaking up making journey 
somewhat difficult. The Isligh River passes through precipitous mountains ; after 
entering the Ak-su valley turn south to Ak-tash, whioh is tbe same as station 11 of 
Route VII I .  

BOUTE X. 

Tashkurghan (No. 9 of Route VII I )  to- . 

3. Chehil Gumbaz (No. 5 of Route VIII) ,  56 miles. 
4. Tashkcrim, 19 miles.-Road passes down Charling River ; Kirghiz encampments ; wood and 

grass; pass on road Alumbittc Kurghan. From Tashkeriln a foot-path leads across the 
hills to Kinliol camp. 



5 Hhaizak-vil, 149 miles.-The road continues down Charling River. Pass on left bank a t  
eight miles the small  illa age of Bagh (30 houses), also the villages of Kioli-tash, 
Mirgul (25 houses), and Yoya (15 houses). 

6. Arpalik, 21 miles.-Road leaves Charling River and passes up a tributary stream to small 
village of Yamunarik. Thcnco goes over two low passes, the Kara Diman (at 113 
miles) and the Kizil Diman. 

7. Kizil-tngh, 159 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 causcd by the melting of the snow on the hills above. 

5. Yak-arik, 234 miles.-Good road over the " Shaitan kum" or rrDevil's sand." 
9. Yirkand, 20 miles. Road passes ovcr a well cultivated and thickly inhabited plain. 

Total distance, Tashkurghan to Yirkand, 188 miles. 

ROUTE XI. 

Route from Kila Pagzjah ( IYBKHD)  to Kila 7Gmar (ROSIIAN) along the river Panjak. 
Authority Captain Tleotter (from A6dul Sz~bWan.) 
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Kames of places. 

-------- 
Kila Panjah to Ehan- 

dnt. 

Pigish ... ... 
Shikharbi Pareshan ... 

Pahir ... ... 
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2nd. 

Barsh tir... ... 

Nawhbld ... 

Countq or district. 
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Ditto ... 

Ditto ... 

Shikashirn ... 

Ghirdn (Badak- 
shin.) 

Ditto ... 
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R E X A E K ~ .  

--- 
A village with about 30 houses and mud fort. Road stony, 

passes throuih villsge of Parg a t  2) miles, Pakui a t  5) 
miles, and ruins of Iah~uGrgh a t  9 miles. From Fakui 
to Khandiit is a densesforest of stunted poplar trees. 

A village of 30 houses. Road gwd, and along left bank 
of river ; much cultivation. Supplies plentiful. 

A scattered village of 30 houses. At 13 miles is the lnrge 
village of Argund. Road had and stony and along left 
bank of river. Supplies plentiful. 

A frontier village between IVakhan and Ishkashim, subject 
to Mir of Wakhan, consisting of 25 houses, villages 
paased on road are Verg at  7 miles, Sad Ishtrag a t  10 
miles, and Klzidch a t  11) miles. From Sad Ishtrag a 
road strikes off southward to Chitril, the capital of 
ICishkaro. Four miles begond Klzideh the river turns 
abruptly northwards, andis dangerous here for horses, as 
i t  passes over a narrow ledge of rock overhanging the 
river. Road etony. 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 Faizabld. 
At 8 miles village of YaghdGru (Aval) or first. 
Road good, and through rich cultivation. Supplies plen- 
tiful. 

A small vilkge belonging to the Ghlran 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 horses. Road stony and bad. Supplies 
plentiful. 

A deserted village on the left bank, river recrossed a t  ford 
near deserted village of Iclzideh a t  n mile and half from 
BarslrRr. Another road from Bdakshln  to Ghirin (cici 
Aghirda Pass) and to Shikh D a m h  valley, crosses nt t l ~ o  
same ford. At 5 miles is the deserted village of Zieb, 
on the opposite bank of river is a ruby miue. Xo supplies 
here. Cultivntiou scauty. Grass and wood plentiful. 



ROUTE X I .  
Route from Kila Panjah (7YrlKIgAN) to Kila 7Yamar (BOSHAN) along the river Panjah. 

rlulhority Captain Trotter (fiom Abdzbl Sz6bha1t)-concluded. 

ROUTE XII. 
YLRKAND TO AKSU. AUTHORITY, CAPTAIN CHAPJLAN. 

BHAN SINQ.  
FRON Y ~ R . K A N D  TO AKSCT AND ONWARDS. 

1. YBrkand, Terek Langar, 7 tad,* Ek Shamba and Char Shamba Bazaars en route ; 
cultivation and gardens to  within one mile of the halting ground. 

* NOTE.-A tash is the ordinary h i t  of'measurement of distances in  Eastern Turkistan, and on.many of t h e  
principal roads lash-boards have been crrectedbimilar to  the wooden si posts, still existing in  some parts of 
England. They were put  u p  between Khotan and Kashghar shortly at!:r the accession of the present Ruler, bu t  
the  Yarkand road the follormng measurements were madc by ICishen Sing Pandi t  :- 

Number cf Average number 
paces. - of paces per 

Country or district. 

... Shighdn 

... Ditto 

Ditto ... 

... Ditto 

Roshan ... 

Total distance ... 

E .- 
z 3 
5 - 
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149 

5 1  
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22 

- 
161t 

U 
0 .  

2" 
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10 

11 

12 

-tach.- 
Prom 1st t o  5 th  Tash Post  ... ... ... 36,350 9,112 

... ,, 6th  to 8 t h  ,, ... ... 27,880 92.93 

... ,, 8 t h  to 11th  ,, ... ... 26,800 8,933 

R E M A B K ~ .  

------------- 
Camp on the left bank. Darmhakht 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 Nawabid a t  3 miles is the 
large village of Shekh Beg in luins, 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 Gb&ran and Shighnhn. 

A scattered village of about 40 houses. At two miles from 
Darmarabht a largc tributary of the Panjah river called 
Arakht is crossed by a strong n-ooden bridge. At 9) 
milcs the road ascends and traverses the Mithinz m d  
Tarseb passes. Road bad and stony. Supplies plentiful. 

A large to\m on tho left bank, tbc capital of Shighn6n. 
Adjacent to i t  stands a stone fort on the margin of the 
rlver. At Dasht-i-Khust, the rivcr Suchdn falls into the 
Panjah. At 3) milcs is the small villl~ge of Dch-i-Mur- 
ghdn. Road good. Supplies plentiful. 

A villagc of 20 houses on thc right bank. Sicharb is 
reached by crossing thc river eithcr by ferry a t  Kila Bar 
Panjah, or by ford a t  the village of Dishir a t  3 miles 
lower down. Yumj village is a t  49 milcs from Sacharb. 
Road good. Supplies plentiful. 

A large town, the capital of Roshln, situated about 1) 
miles above the junction of the Murghibi rivcr with the 
Panjah. Fort and town on the high bank of the Panjab. 
At 13 miles is the small villagc of Past Iih6f. At 16 
miles stands the Darband tower, built on a rock. This 
is the boundary bctwcen Shigndn and Roshan. 

Kames of places. 

---- 
DarmLakht ... 

V i h  ... , 

Kila Bar Panjah ... 

Sickarb ... 

Kila \V&mar ... 

... Mean value of each tash 9,113 
or almost exactly 49 English statute miles. Theoretically the tash is equal to 12,000 paces of a riding camel, 
and i t  is by means of this measure t h a t  t h e  distances are said to have been laid ou t  between Yarkand and 
Kashghar.-[H. T.] 



Terek LBngir, a village of about 40 houses, with two musjids, in every house a room 
for the accommodation of travellers. 

To Lai  Jik,  7 [ash, through desert and low jungle; a t  4 tash a deserted L h g i r  
of the time of the Chinese; a t  Lailik, 22 houses, the inhabitants support them- 
selves by the entertainment of travellers; supplies, kc. 

To Menut, 4 tash, through a junglc of high trees. The road within one tash of 
Lailik (on thc YSrkand side) approaches thc Ya'rkand river; i t  is touched three 
times by the road d h i n g  this stage. At  hfenut 16 houses in all, accommodation 
for travellers ; supplies, water, &c. 

To BZaigur, 5 tnsh, through a jungle of high trees, the rivcr is encount,cred twice 
en route. At  Alaigur 23 houses, accommodatio~ in each ; supplies and water; the 
river is nowhere crossed, but the road follows its bank. 

To AEshh Markl, 3 tash, through jungle as during stage, the road approach- 
ing the river oncc en route ; 14 houses a t  thc halting stage, accommodation in 
each, and supplies, k c .  

To SharnkZ, 5 tas/c. Here is only an old rest-house, but about a mile to the cast 
on thc bank of the rivcr is a cluster of some six houses, whence thc traveller 
may get some supplies ; the entire route through jungle. krom this point the 
rivcr runs wide of the road. 

To MarkZbh$hi, 3 lash. High jungle encountered en route, but in patches, thcre 
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 Charwkgh, 3 tash. The spurs of a range of hills stretching.out from thc Tianshan 
arc to the north of the road which runs through junglc with cultivation hcre and 
thcre, the drainage from this point is into the Kashyha~ River from which canals 
arc cut to Rlarilb4shi and onwards ; thcre arc about 40 houses in Charms&, 
caeh having accommodation for travellers. 

To Tumshuk, 4 tash. Half way a hill is to the north of the road under which the 
road immediately runs ; on the top of this hill is a hldzar and also one a t  the 
basc. Captain Biddulph gives this hill the name of Pir Shereh liuddam Mrir- 
taza Ali Tagh, and thinks the rock must be basaltic. Beyond this hill is a 
fort, and a t  the distance of about a tash is a ruined city a t  thc base, and on 
the slope of a second hill (this is onc of the buried cities) the houses are of 
earth and not of stonc. Onc tash further to Tumshuk, throngh s low jungle, 
a place of 32 houses, accommodation for travellers. A canal from the Kashghar 
river is crossed a t  2 miles from Tumshuk by a bridge ; this is narrow and com- 
paratively deep, being only some 10 yards across, i t  runs away east. 

To CAagyrkul, 31 tnsh, through a junglc of high trecs; 15 llouses. 
To Yaka Kudzrk, 4 tash, through a jungle of high trces; water from a well about Y O  

feet deep ; there is a slight dmiuage from this point ; southwards towards the 
YBrkand river about 12 houses in Yarkudut, where travellers are accommo- 
dated. 

A t  this point the road dividcs into two, the shorter and more direct road going by- 
Yazdah, 5 tush. High trecs during half the march when these change to low 

jungle. No watcr en route, spring near Yazdah itself. About eight houses 
In Yazdah. 

To Chilhu, 3 tash. Low junglc and sandy desert ; no watcr en route ; 22 houses in 
Chiltin ; two large trees a t  this place which arc conspieuous ; two tanks a t  Chilin 
supplied by springs. 

The longer one by- 
12 Sxget, 4 t a d .  A deserted LhngAr, but no water; no one halts here ; if a halt is 

intended, water must be carried. 
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13 Chilhn, 6 tash. 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 thc winter season when the thaw sets in and occasionally 
when the springs swell and bring an extra amount of water. 

14. To Chol K~cduK, 4 t a d .  Through desert without water. A t  Chol Kuduk .water 
obtained from a well, but the water is brackish. There is a large serai here 
with a rnnsjid. 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 Sai Arik Langar, 4 lash. Through a dcsert, with sand and small stones. A t  
Sarek LBngir there are two serais, and a post for the examination of passports ; 
Eome 50 or 40 houses with cultivation, &c. ; water by a canal from the Kashghar 
Daria. 

16. To Kum~csh or Kumb6sh, 3 tash. The Kashgl~ar Daria is crossed a t  one mile from Sai Arik 
6 .  After the crossing there is a group of hamlets known as Aykol, beyond' 
this eastwards a t  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 Liingdr as far as AksG ; there is 
a bazaar held a t  Kum. I n  Aykol are two serais and a considerable bazaar 
(Thursday) ; the country is cut up by canals from the Kashghar river. The 
Rum district stretches towards Ush Turfin and eastwards ; i t  is said to contain 
8,000 houses. Kum Bazaar, which is thc head-qnartcrs of this district, is off 
the road some 24 miles. A t  the stage of KumbLsh there is merely a LBng6r. 

1 7 .  To Akszi, 4 tash. After leaving Kumbiish, about two tash, the' Ush Turf6n river is 
crossed; i t  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 
a t  some distance from each other, and all bridged. After leaving the Ush 
TurfBn river the road rises to a plateau along the skirts of which it passes. 
It drops suddenly upon Aksd. A small stream from the north passes to the 
west of Aks6 a t  about one mile distance and falls into the Aksd Daria about 
three miles south of the town. 

Total distance 734 tash or 754 tash from YBrkand to Aksi. 
At  Terek LLngir, the first march from Yhrkand, the natives arc Dulans, a tribe presum- 

ably of K6lmlik origin, having a distinct dialect of Turki and many customs W e r e n t  
from those in force elsewhere; they extend as far as Chila'n, the 13th march; they remain 
distinct from the natives of the Aksd and YBrkand districts. 

Kolish6l is the name usually given, not only to the Ush Turfiin river, but to all the 
streams in the Aks6 district, on accomt of the rice grown in the fields which they fertilize. 

Kokshhl (rice producing). 
Kok really means blue, all green things springing from the ground are called Kok. 
From Aksd to Ush Tufhn- 
1. To Sayit, 4 tash, throigh c~~ltivation a t  the base of the hills and in the valley. 
2 .  Achthgh, 6 tash. 
3. Ush Turfu'n, 4 tash. Two serais in Ush Turffin, the last two places are in the 

Ush TurfBn district, which is a separate command; i t  contains 8,000 houses, 
and is a highly productive district; flocks aud cattle abound. 

The water of Aksii is from springs, there is only one tank in the Yangi-shahr. 
There is a very large sale of horses in Alrsli; the Dadkhwah taxes the sale of horses, 

taking 1 2  puls on each 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 Aks6. 



SERAIS IN AKSU. 

1. Khotan Serai, 50 rooms. 
2. Kashgurec Serai, 60 rooms. 
3. Sheik Beg Scrai. 
4. Mullah Saduk Serai. 

ROUTE No. XIII. 
PEON A K S ~  TO KUCH~R.  AUTHORITY, CAPTAIN CHAPMAN. 

F ~ o m  d k s i  to  KuJa'r. The tash on this road are marked on regular Tash posts. 

1. To Jamgu, 4 tush, through cultivation and past frequent habitations; watered by small 
canals. A t  Jamgu two serais and a small bazaar; about 50 houses. 

2. To Kara-Yalgr'llin, 3 lasR. Kara (black) YalgliSn (tamarisk), a low shrub jungle with 
willows, &c., tamarisk; water from springs about half may, where are a few 
shepherdsJ huts. 

5. Dhung Serai. 
6. Ichona Serai. 
7. Nar Knrgan Bai Serai. 
8. Andijhni Serai. 

Outside the walls. 

9. Pkkandee Scrai. 
There are three other serais within the walls. 

1. The Custom House. 
2. Charee Hakim Serai. 
3. Kirghiz ditto. 
4. Aid Darogah Serai. 
5. Mahomed Tokhta Bai. 
6. Badshahi Scrai. 
7. Haji Serai. 
8. Kush Najuk Serai. 
9. Imam Khwaja Scrai. 

JO. Shukutlik Serai. 
11. Abdullah Beg Serai. 
12. Hikmut Baki Serai. 

13. Eesah Kor. 
14. Arjak. 
16. Abdullah Bai. 
16. Shah Mahomed Niaz. 
17. Lalu' Sheik. 
18. Yanu's Bai. 
19. Tu'di Bai. 
20. Nu'sa Akhu'nd. 
21. Nahomed Tej Bai. 
22. Abrahim. 
23. Shamsh Akho'nd. 
24. Toonganee Serai. 

There are altogether 33 serais outside the walls. 
Inside the malls there are 84 musjids, and in the Yangi-shahr of Aks6 4 musjids. 
Inside the malls 800 shops; every house is a shop almost. 
Outside the malls 500 shops; 35 Coppersmiths; 33  Butchers; 22 Ashkhanas; 19 Bakers. 
Outside the malls ; 45 Coppersmiths ; 40 Bakers ; 34 Ashpaz ; 50 Shoemakers. 
The greater part of the population a;e in the suburb outside the malls. 
I n  the entire district of Aksii there are 30,000 houses. 
The principal merchants resident are- 
1. Shzrmsh 2br Akhoond.-This man has agents who travel to Turfan, Ommtsi, and Ili; 

he is said to be worth 500 Yamboos. 
2.  Ah,~ted Shah Bai.-He trades with Almati, Kashghar, Turfan, Orumtsi; property 

valued a t  400 Yamboos. 
3. Jait  Barogah.-Trades with all the cities before mentioned and possesses property 

valued a t  500 Yamboos. 
4. Kassim Bai, dnd&Lni.-Property valued a t  1,000 Yamboos: this is the principal 

trader. 
The tanzb in Aksii district is measured in the square of 12 Kulaj (the length covered 

by the arms a t  sketch), a tanab is calculated to take 2 charaks of grain. Five tanabs make 
3 putmun. 

The tax on crops is fixed by valuation for cotton. 



3. To Yagh-Arik, 7 tash. (Oil-canal) Through desert and low hills ; a t  3 tash there is 
a small place of shelter for cattle known as a Dhung; a t  the 4th tash there is a 
similar shelter, watcr procurable a t  both these places, streams from springs ; a t  the 
6th tash is a newly-constructed Xarawul and some few houses with cultivation. 
About two miles to the south-east of this Karnmul is a copper mine. The road 
here passes through a spur of the main range which is, however, very low a t  this 
point, canals. About 50 houses in Yagh Arik, a tank, gardens, &c. Yagh 
~ r i k  is in the district of Bdi. 

4. To Bui, 7 tash. For l a  tash t h r o u ~ h  highly cultivated district with gardens, houses, 
&c., to the bank of a river flomlng 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 may to 
Bai. This is a long stage and can be broken without difficulty a t  the hamlets 
en route. Bai is a walled town with three gates, and has its own Governor. 
There is a regular urda, four serais, musjids, &c., and thrce large tanks in the 
town; there are 62 principal shops inside the walls; there arc two Madrassas and 
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 scrais outside the walls of the town. It is estimated that there are 4,000 

houses in the entire distiiet of Bai. 
Mahomedan population of the same type as a t  Aksii. 
About 8 tash to the north of Bai are hot springs to which miraculous cures are attri- 

buted, the springs having been, i t  is said, called into existence by Hazrat Alli 
after a fight with infidels. There is a Ziarat a t  this place, and i t  is a place of 
pilgrimage; the road to i t  is a very difficult one. 

5. To Saircim, 4 tash. The Bai,district is left a t  about two miles f r o d  the walls; the 
entire road is through hamlets and cultivation, a considerable stream running 

* Shah-Yer River. through a shallow* bed immediately after leaving Bai. Sair&m 
is larger than Rai, 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 Uai and 
Saircim and to the north about one stage, iron oE a supcrior quality is obtained : 
this is only worked for local purposes. 

Grain is exceedingly cheap, and iicc is grown, but in smaller quantity than in the 
Aksli district. 

6. To Toga Dhung. A single stage house, where provisions can be obtained ; water pro- 
cured from a distance, 5 tush. 

The road on leaving Sair3'm 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 ; thcre are willow trees and a few houses grouped on 
either bank; the bed of the stream is 40 yards across; from Kizzll to Toga 
Dhung a stony desert; to the south there arc small sand hills, and thc road here 
takes a more northerly direction. 

17. TO Kz~chk, 6 tash. About two miles from Toga Dhung across a low ridge on 
the top of which is a scrai. This gives a better halting place than the 
last stage, but water is obtained a t  the scrai with great difficulty and must be 
paid for, the road turns southwards immediately after crossing this low ridge. 
l'hcre is no cultivation to within about two miles of KucAdr, but about 2 
lash from the ridge is a Karawul in a gorge where the rocks appear to have 
been subject to volcanic action and arc of a very dark color on a high hill to  
the north-east. A t  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 



hill is of bare rock and, as before stated, .presumably volcanic, but thc ruins are 
of earth of a deep yellow color. quite unl~lte anything on the hill itself; there 
are bcsidcs a largc numbcr of caves, excavated for residcnce; from below a high 
wall is visiblc, which is said to bc the mall of an old palace. The city is said to 
have cxistcd previous to the first Chinese occupation; the current story is that 
thc city was consumed by firc scnt dorm from hcavcn owing to thp refusal 
of its ruler to adopt the Mahomedan faith, the blackcncd appearance of the 
rocks having given, rise to this talc. 

From the Karawul to Kncha'r propcr is 3 t ad .  KzccAhr is a walled city of a circular 
form mith four gates two of which havc been lately closed. 

The garrison of Kuchar is as follows :-There are two Panjsads, 20 Yuzbashis, 50 Panja 
Bashis, and about 600 soldiers; there arc two schools and three Madrassas. The 
present Dadkhwah is liahomcd Tokhta Beg. 

There are 205 principal shops inside the walls, 100 of which are always opcn, thc remainder 
bcing closed except on bazar days. Four scrais inside the mall; the city wall is 
surrounded by a ditch, mhich is kept full of water; there are 140 shops outside thc mall, 
1 5  serais outside. The T6ngani have a separate quarter; they have 45 shops and 
havc 9 scrais; corn is ground by mills in mhich horses arc worked; these are kept by 
T6nganis; the suburbs of the city arc large in proportion to the rest of the t o m ,  
thcre bcing only somc 400 houses inside the malls, and 1,300 houscs outside. The 
population of thc district is said to be considerable, thcre 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 
eonsidercd the best obtainable. 

Rice is grown in small qnantitics, but this is prolluced in  large quantities a t  Shah Yart, 
the south of Kuchar, somc 8 tash distant. 

About 16 tash to north of ICuchar a large idol is said to exist, which is cut out of the 
roclr; i t  is reported to be from 40 to 50 fect in height, it has 10 heads and 20 hands, 
and i t  is carved with the tongue hanging outside the mouth; the mountain bchind 
this idol is cxcccdingly di5cult of ascent; rumour says that i t  is resorted to by game 
of a11 kinds, but that the animals, owing to the protcction of the idol, cannot bc killcd 
by the huntsman. A mountain lake of considerable sizc is said to exist in this neigh- 
bourhood, the drainage of which falls into the Yulduz and makcs its may to  Karashahr. 
The idol refcrrcd to above is said to grow thin during the daytime, but to increase in 
sizc during the night. 

Salammoniac is obtaincd in  large quantitics from the ncighbourhood of a volcano, which is 
a t  a distance of eight tash from Kuchar; this sells in Kuchar a t  3 tangas the jing. 
The people of Kuchar declare that a description of rat  circulates frccly in the flames of 
this volcano without being injured ; i t  goes by the namc of Salamander. Surrundoo 
(ak~m) is also obtained in this ncighbourhood, and sells for a half t m g a  thc jing. The 
farming of the salammoniac and alum is let out for 4 kurus yearly. 

Thcre arc coppcr mincs between Yagh drik  and Bai. Thcre is no monopoly with reference 
to the mining for coppcr ore ; there are regular mincrs who can be hired by any one 
who chooses to try for copper, the apecment mith them bcing that they are to receive 
one-half of what is extractcd. 

The copper is found in a low range of hills, and a t  a dcpth of from 30 to 36 feet; thcre 
is a smelting furnace on the spot, mhich is under Govcrnmcnt supervision ; the charcoal 
and the wages of the smelters are paid for by the findcrs of the ore, and from the copper 
extracted one-seventh goes to the Govcrnmcnt. 

It is usually calculated that the ore yields from one-ninth to one-eighth of pure copper 
which sells in Bai for 34 h n g a s  the jing. 
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Route XIV. 
Rotde from Karglalil virZ RI IOTm to Tadse .  

AUTHORITY CAPTAIN TROTTER FROM PUNDIT, KISHEN SIXGII. 
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Country or district. 

Karghalik ... 

G6ma . 

Ditto . 

 itt to ... 

Ditto ... 

Rhotan . 

Pit to ... 

Ditto . ... 

Ditto ... 
Ditto ,.. 
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RE MARE^. 

--..------ 
A small village of four or 6ve houses only, country well 

cultivated. At four miles is tho villageof Besharik, and 
at -eight miles Lob village. Cart rond all the way. 
Yakin is a halting-plaeo for traders. Water, fuel, and 
supplies plentifpl. 

A smnll village of 10 houses. At four miles is Khuslr 
Langar, and is the boundary Bctween Karghalik and 
Guma. Country up to Khush Langar is cultivated, the 
rest of the journey is ovcr a sandy desert, and no water 
except in a reservoir a t  Dnbzokum 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 
scpoys arc posted hero. Two Langars or rest-hoascs arc 
built on the road, viz., Silak Langar a t  9t miles, and 
Hajif Langar a t  14 miles. The Kilian river is crossed 
near Guma. Road runs ovor a sandy plain the wholo 
way. 

A large village with a bazar. Road through a love1 culti- 
vated country. At three miles the dry bed of a branch 
of the Kilian river, about 200 paces broad: is crossed. 
S6pi KhLjam village is 9 miles, Cholo villago of 50 
houscs 10 miles ; Nukhila Langar a t  11 milos; and the 
large village of Chuds a t  19 miles. Road ovcr a sandy 
plain. Fuel nnd pasture plcntiful. 

A large village and bazar. At 2) miles is Koshn 
Langar; a t  10t miles Kondb Langar; a t  14 miles 
Jhanguia, n large place with a fort. The road 
from Sanju to Khotan joins n t  Jhanguia. The ontiro 
journey is over a sandy plain without habitation between 
Jhanguia nnd Pialma. Watcr, fuel, and pasture plentiful. 

Road over sand hills all the way. Water scarce, to be had 
only a t  Ak Robat a t  15 miles, from a deep pucka well ; 
again at  Imam Salar's tomb and a t  Jawa Kurghdn, a 
large village and bazar. Supplios plentiful. 

Road over a cultivated country tliiekly inhabited through- 
out. The Karakasli river, about half a mile wide with 
several channels, is crossed a t  14 miles. Khotan is r 
large town, where a Governor and several hundred 
sepys  are posted. Xumcrous canals froiu tho Karnkash 
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 2) miles the river Yurung 
Kash, (the same size as tho Knraknsh) in two channcls is 
crosscd The road for several weeks is flooded in hot 
weather. Jade m d  gold are found up the stream. 
Road good, and rich eultivation_all round. 

A largo village of 150 houses. Excellent road, thickly 
inhabited, and rich cultivation all through the journey. 
At lot miles is Lob villnge and bnzar of 50 shops. 

A t o m  on the banks of a small stream with a bazar of 
150 shops. Road as far as Ak Langar. The 6rst 6 miles 
over a sandy plain covered with jungle. Elman Uazar 
10 miles; Beshtoghmk L a n p r  a t  15 miles; Aisma 
Idangar a t  26miles ; Yakin La~igar a t  30 miles : all these 
places have rest-houscs for travellers, with m t c r  and 
supplios. No cultivation except a t  Chin. 

..- 

Names of stages. 

. - - -  
Karghalik to  Yakin 

Langar. 

Chul&kLangar ... 

G6ma (height 4,340 
feet). 

Noji village (hcight 
4.290 feet). 

Pifilma ... , 

J d a i  or Zbw4 Kbrghbn 
(height 4,430 feet). 

Khotan City (Ilchi 
Shabr) (height 4,490 
feet). 

Yurung Kash (height 
4,370 fmt)  . 

Do1 Lnngnr (height 
$420 f ect). 

C h i n  (height 4,220 
foet). 



ROUTE XIV. 

h u l e  froln Karghalirl. vib KIIOTAV l o  Tanbe.-(Continued.) 
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e. d 
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Kariliia Langzr :.. 

Kiria Bazar (height 
4,580 fect). 

i GhubolikCamp(height Ditto 
16,960 feet). I 

Khotnn 

Ditto 

Toghrak Langar ... 

Polu village (height 
8,430 fect). 

I<hillide Camp ... 

Arash Camp (height Ditto 
16,020 fect). 

- .- 
z. 4 = 2 
2 .i a 

Kames of stages. 

Ditto 

Ditto 

Ditto 

Kirir D a r i a - i - b a s h  Ditto 
Kul (height 16,860 
feet). 

Camp ... ... Rudok 

Country or district. 

. 

Daknfi Camp ... I Ditto I .  
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. . . 
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12 
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22 

17) 
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A small village of 10 houses. Road over an open country. 
At 10k miles is tho village and bazur of G6lukma; a t  
161 miles Domak6 village; from thence the country is 
covcrcd with high forest. Supplies plentiful. 

Aslarge town and bazar of 600 shops; at  5 miles is Ya ' 
Langar ; a t  9) miles Siusgol ; a t  14) miles Snka Langar ; 
a t  2% miles Phundra village of about 100 houses. From 
l'slia Langar to Kiria country thickly populated and 
extensive caltivation. Felt is mnnufactnred a t  Kiria. 
A branch road goes from Kiria to Sorghik gold fields as 
follows:-1st Xarch, Toghrik (hcight 5,760 feet), 15 
miles, a village of 50 houscs, road over sand hills. No 
habitatiou exccpt a t  Oi Toghrak. Kiria river 500 paces 
wide (with scvcral channels), crossed nenr Kiria. 2nd 
Xarch, 15 miles, a rest-house with scanty cultivationrountl 
it. Road open and over sand hills. 3rd Xarch, Sorghik 
(height 7,060 feet), 34 miles, a place fntucd for its gold 
fields : these fields arc worked all round the jear by men 
from Kiria, who with their wives and families sleep in 
temporary huts. One-fifth of the produce is paid as a 
tax to the ruler of Kashghar, who also purchucs tho 
remaining produce nt a fixcd rate. 

A small village of 5 houses. Road through cultivation a t  
15 milcs, the rest-house of 13ughuz, to  enst of which, 
at  200 yards, is tho Kiris canal here callcd Toghrak 
Ustang. 

A villago of 60 houscs with scanty cultivation. Road runs 
along side the river over a plain for 8 milcs, to whero 
the river issues from a mountain gorge, up which tho 
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 KhGrap 
or Polu river to Khinkde. A little fuel and grass. Gold 
dust is found in the stream hcre. 

Camp near Ulugh Shahi Kul. A lnke with sulphur mines 
in its neiglihurhood. For 6 miles from Khiikde the road 
runs along tho Polu stream through a nnrrow gorge 
between hills a l l c d  Tangitar, then ascends tbc Ghubolik. 
At Diwan Pass, difficult for laden ponies. A gradual 
dcsccnt from thence for 14 milcs to Ghubolik. Road 
bad a t  the pass. Grass, fnel, and water plentiful. 

Camp on grassy plain between two small streams. At 12 
milcs a small pnss crosscd. Road good. Fuel and grass 
plentiful. 

Camp on northcrn bank of the Kiria river. At 8 miles 
the Kizil Diwan pass is crossd. Road good, but stony 
a t  tlle pnss. Grass nnd fuel plentiful. 

Camp on small lake, the sourco of tho Kiria river. Road 
stony and bad, slightly ascending to the lake. Grase 
scarce, and fuel plentiful. 

Catnp near a small stream. Grass and wood plentiful. A t  
16a miles u pass is crossed forming boundary between 
Kashghar and Thibct. 

Camp ou an extensive plain, with grass and fuel a t  hand. 
A mile from camp a pass is crosscd. At 10 miles road 
runs along the week bnnk of the Yeshil Kul lake (height 
16,160 feet). Grass and wood plentiful. Water scarce. 
Road good the whole way. 

Camp on an extensive plnin. Grass and mood plentiful. 
Road along the banks of n dry mvater-course. 



ROUTE XIV. 

Boute from KargIalik vi8 h7HOTAN to Tankse.-(Concluded.) 

Tashliak Kul (hcight 
16,620 feet). 

ChumikLakmo (height 
16,600 feet). 

~ E X A P S S .  

------. 

Lugrang Camp ... 

C 

* 
G r n  

Sumzi L i n p  (height 
15,570 feet). 

Country or district. h'ames of stages. 

------- 

Angche Chiortan ... 

Noh village .., 

a .* 
z G 
5 4 
% 3 
5 - 

Pal ... . . . 

Da1 ... ... 

Aot ... .., 

Thakung ... 

Shushul .., 
Lung Barma .., 

Tankse (Station V o 
Route 111) (heigh 
12,900 fcet). 

Rudok ... 

Ditto ... 

Ditto ,.. 

Ditto ... 

Ditto ... 

Ditto ... 

Ditto .., 

Ditto ... 

Ditto ... 

Ladakh ... 

Ditto . . . 
Ditto ... 

Ditto ... 

From Tankseto Leh, 
vide Route 111. 

Total distance ... 

* The Pandit's 

289 

27) 

19 

17 

31 

10 

20 

21 

12 

29 

8P 

31 

24 

-- 
742 

thermometcra 

Camp on the northern edge of a fresh water lake. Two 
small passes are crossed, one a t  10 miles and the 
other a t  25 miles. Road good. Grass and wood plenti- 
f ul. 

Camp a t  the base of low hills. At 9) miles the road runs 
along the eastern cdgc of the Mangchaka or Msngtzn 
lake. At 13 milcs asccuds n low rangc of hills. At 19 
miles passes a small lake. Itoad good. Water from n 
ncigl~bouring spring. Wood and grnss plentiful. 

Camp betwecn a range of hills. A pass crossed a t  about 
a couple of miles from Cliumik Lakmo, from thence the 
road to Lngrang 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 
strcnln to Sumzi Ling. Road stony. Fuel and grass 
plentiful. 

Camp on right bank of h'nichu river. Road for 8 miles 
good, a t  10 miles ascend a pass, from thence along the 
river to camp. Wood and grnss plentiful. 

A small village of 25 houses on the Naichu river. Sparse 
cultivation. Road good and along the stream. Rudok 
lies about one loug day's journey (by a circuitous route) 
to thc south. 

Camp on the upper or east end of the Pangong Lake 
mllcd here Chomo Ngala Ring Cho. Road in a wcsterly 
direction and along the banks of tho Lakc but very stony. 
Water good. Wood and grass plentiful. 

Camp on the Chomo Ngala Iting lake. Road stony, 
along the cdge of the lakc. Water good. Fuel and grass 
plcntiful. 

Camp on south side of Pangong. Rond crosses the lakc 
by a shallow ford near encampment. About 2 or 3 
milcs north-west is the ruined fort of Kharnak. Water 
fuel and grass plcntiful. 

Camp on south side of lako near n mountain stream which 
falls into it. Scarcity of fresh water. Road stony and 
along banks of the lake. Wood and grass plentiful. 

A villngc of 30  or 40 houses, with sparse cultivation. 
ltoad good, and supplies ylcutiful. 

Good camping ground in the Lungchu valley. At 4)milcs 
from Shushul cross Gongta-la-pus, 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 Lungcliu stream. Fuel and grass 
plentiful. 

were broken here. 



ROUTE NO. XITTa. 

FROM Y ~ R K ~ D  TO KHOTAN, BY I<ARGH~LII<. 
1 

FROM Karghllik to Egun, two tash, across n ravine and for four miles across desert, and 
then entering cultivated land which continues for two milcs, after which there is desert close 
up to Egun, beyond Egun desert, a t  three miles a Langar (Gombaz) with tank and two old 
tombs; eight 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 ordcrs of the Hakim of G6ma. Bcyond 
this 10 milcs through desert to Chtildk (Langar), whcre there is a tank. This is the usual 
halting stage, and there is a post here for the examination of passports. 

From Chlilik, 13 miles, to  Serik Langar through desert. These Langars are all com- 
fortably fitted up for travellers. Four miles bcyorld this is another Lacgar, where are trees and 
water; a t  this point the road divides, one going dircct to Khotin and the othcr to the Guma 
Bazaar; six miles to Glima Ly taking the dircct road, a i d  not going to Gdma about four 
miles are saved, but all Rahdaris (passports) have to be shewn to the IIAkim of Glima. 

Glima is a considerable place; its district comprises that of Sinju.  It extends from 
Egun to Pi j lmi  in the I<hot&n directiou, and southward as far as the S6nju pass. G6ma, 
for three milcs through cultivatcd ground, then through desert for 12 miles to Mocha. Here 
is a comfortable rcst-house prcpared by a 31ullah where travellers are entcrtaincd. A road 
diverges a t  this point to SBnju, which is distant 15 miles. 

From Mocha (or hIoji) for about 14 miles through dcscrt to Zungoe' or Jhanguii;  here is a 
s~ual l  bazaar, and the placc is sorrounclcd by a wall built in the timc of IIahbib6lla ; cultivation 
beyond this for some two miles, whcre thcre is a Langar, after which there is desert for 12 or 15 
miles. Here therc is a Langar, but no tank, oilly a mcll of extreme depth from which water is 
drawn. Five miles to Piiilmi. IIcre there is a small bazaar. From Pi i lmi  15 miles to  Ak-Robdt. 
Here is a new rest-house prepared by the Amir's ordcrs where travc1lel.s are entertained ; there are 
two wells in thc court-yard, which is 100 feet square : thcse wells are deeper than the onc a t  
the last Langrzr. IIere therc is a very high pole upon which a bcll is hung, in order that 
during storms of sand travellers may be directcd to the rcst-house ; during the night i t  is cus- 
tomary to placc s light on the top of this pole for thc same purpose. There is a regular establish- 
ment for the care of the serai. From Ak-RobAt five iniles to the Mazjr of Imdm 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 ~nade ;  the road is through a heavy 
sandy desert. Tllerc is a high pole a t  this point with a bell on i t  similar to the one a t  Ak- 
Robit. Through desert for five milcs to Jatva : this is a small village of 20 houses, also sur- 
rounded by n wall in the time of Habbiblilla; there is a post for the inspection of passes aqd 
for search for gold and jade carried out of the Khotan District without permission. This is 
the poiut where the Atalik halted before the capture of [(hotan, and from whence he enticed 
Habbiblilla into his camp. To the east of this village is a considerable stream flowing from 
the S in ju  Diwin, which is crossed by a wooden bridge built after the fashion of Kashmir 
bridges. This is about 20 yards across. On the othcr side is a regular rcst-house for the Ilakim 
of superior construction. From this point cultivation and habitations extend uninterruptedly 
to Khotan a t  a distance of 25 miles. 

Ten miles from Jawa the K i d k i s h  is crossed, where the breadth of the bed of the stream 
is about 400 yards. On the bank of the Kdr6kbsh therc is also a rest-house built to mcom- 
modale travellers detained by the rising of the river. 
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Seven miles short of Khotan is Do-Shamba Bazaar : this is a small village. 

JlarcRes. Slages. 
1. PosgBm. 
2. KarghLlili. 
3. E g y y  
4. Chulak. 
5. Giima. 
6 .  Mocha. 
7. Zungoi or Jhan,aui4. 
8. Pidlms. 
9. Ak-RobLt, a short stage owing to heavy sand. 

10. Beyond Jawa, to the banks of Kirlkhsh.' 
11. Khotan (Ilchi). 

A r o d  starting between PiBlmB and Ak-RobBt makes up the KirBkLsh vallcy to the Suget 
pass and the KBrLkorum. 

To the east of Khotan and flowing close to the Yangi-shahr, 500 yards outside the 
mall, is the Y6rling Kfish 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 mas carried away by the stream. 

, 

From Khotan up the vallcy of the Ylirbng Kgsh to Ladlk;  this mas the road taken by 
Jumma Khan ; i t  is said to be very difficult. 

From Khotan (Ilchi) by 6 marches in a southerly direction crossing the Y61.iing Ks'sh a t  
(Ilchi) - 

3 tash to Sumpula. 
3 ,, Hasha. 1 These six marches are through 
3 ,, Gunjutagh. cultivated lands by small vil- 
4 ,, Nura. i lages ; no river encountered. 
4 ,, I m i m  Ma&. 
5 ,, Po16. 

Fifteen marches from this point by a comparatively casy road to Changthang where the r o d  
between Leh and Lhassa is joined. Grass and mood during thc entire route. Chlingthallg is 
from 12 to 15 marches distance from Leh. 

Water is procured by digging. This is a summer route ; it was pursned by Nujjuf Shah, 
Envoy of the Maharaja of Kashmil; in 1864, with Nika, Mogul, who is now in Khotan. 

The province of Khotan is divided into the following districts :- 

Ilchi (KhotLn proper). 
Klrdkdsh (a Beg). 
Keria (a Beg). 
.Chira (a Beg). 
Yilriing Kgsh united 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 tlie town 

has fallen into ruin, but a wall now stands encircling the town and a large portion of the 
district a t  some considerable distance from the place itself: this is said to be some 20 miles in 
circuit. The gate through this on the YBrkand road is 14 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 importcd from Kashghar and from G6mn 



and Karghllik. Copper comes from Aksii 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. I t s  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 IChotan is proverbial, and the excess of women over men leads to 
much licentiousness. The inhabitants are chiefly artizans as distinguished from t.he cultivators of 
the othcr provinces of the Amir's kingdom. The resources of this province may be best 
arrived a t  by reviewing them separately. 

Sorghsik. 
Kappa. 

Gold mines . . . 
Charehand. 
KCrLtagh. 

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 Sorghkk; the mine a t  this place is said to be 400 feet deep. 
4,000 people are employed a t  Kappa; the mine is said to be 100 feet deep. 
A t  the othcr plaees there are no more than 40 or 50 workers. 
The Sorghrik gold is obtained in small beads and is of a red eolor. 

A t  Kappa, large nuggets are obtained, but the gold is of a light eolor and mixed with sand. 
Gold is also obtained in the Yiining Kish sands after the flood of the hot season has passcd. The 
only tools used :Ire a pick and shovel; no sieve is in use, but the soil is dug out in blocks and 
disintegrated by tthe heat of the sun. 

The sieve is used in extraetiug gold from the sand of the Y6rling Klsh river. On this last 
there is no tax paid. 

The working of the mines is thus eonductid. The workers are the poor of the country 
who sell the gold they obtain to established buyew, who keep a supply of utensils of food, &e., 
to meet the requirements of the workers. From these gold purchasers one-fifth of the yield is a t  
once confiscated as the property of the Amir, who retains the right of purchasing any further 
quantity he may require a t  120 tangas per ser (the market value being 138 tangas the ser). 
'l'hc 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 Khotin 
there is a regular searching house wherc 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 a t  the mines, but a small 
detachment of soldiers watch the proceedings of the buyers. 

Thc oficials, 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 District is said to approach 7,000 sers, of which 5,000 scrs,,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 a t  the 
fixed price. 

Gold is readily bought up by merchants from India and AndijBn. 
A profit of onc-oighth may be realized by conveying Khotan gold to either country. 

Silver is also found in the province, but the yield was found' insufficient to pay the working 
expenses and the mine opened has been abandoned. 



Jade is obtained near the bed of the YlirGng KBsh. There are two priucipal mines, one a t  a 
distance of 15 miles and the other a t  25 miles from Ilchi. I t  is also procured from the bed of 
the river. 

The ta r  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 supcrior size and 
quality arc bought up a t  a price fixed by the Dadkhwah of Khotan. 

The old slrilled 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 n.go when Chinese traders 
b e p u  to reach Almsti. The Amir, however, allowed the marltet of Almiti to be flooded the 
first year and so much of the jadc 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 bc judged by the following fact :-Quite 
lately some five men obtained a large bloclt of a good description weighing some 40 jings; i t  
was taken before the Dadlthwah, who purchased i t  as i t  Was, in an uncut state, for 12 yamboos, 
the market price fixed upon i t  was however 60 psmboos ; there was however no single 
merchant rich enough to purchase. 

The existeuce of gold and jade is necessarily demoralising to the pl)pnlation; the number 
of workers in jadc fluctuates, but the supply is i ~ . n o  wise exhaated. 

Coal is said to be obtained in the Kuen Luen, but i t  has not been used since the Chinese 
were in authoiity; it mas then brought from a considerable distance to Khotan. 

Silk.-From the earliest time Khotan has been celebrated for its silk manufactnres. Sericul- 
t%re in Khotdn is the same as already noted in Yangi Hissar, this is purely n domestic business : 
there is howcvcr a regular sale for cocoons in the market, the purch:isers are regular traders 
mho sell again to the reelers who purchase as they are in want of cocoons. There are poor 

who dispose of the spun silk in the markets, which is chieHy bought by Andijini 
merchants; there are homever a great number of silk weaveis (these color their own sillis). 
Silk cloth made a t  Khotan is not exported, but spun raw silk goes in large quantities to AndijBn. 
It is also found profitable to scnd the " waste" to thc Almdti marliet, wherc i t  is purchased for 
Russian paper manufactories (it is a rumor that Russian notes are made from silk '' waste"). 

Reeling does not go on duriug 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 worlu to the final ope- 

ration, affords occupation to the bulk of the populatioa 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 An&jin;  the former is called 
" Kalalvur," each of these are classed in two classes. As a rule the silk is reeled off on 
a single chirka, but lately an Andija'ni has set up s wheel working 16 reels a t  one time. 

Carpels.-KhotAn carpets are celebrated for the excellence of their manufacture and for 
the varicty of their patterns ; they are made a t  three places in thc Khot.an province, more 
particularly Sumpula, Y6r6ng KBsh (Char Shamba Bazaar), and a t  another village on the Iceria 
road about threc tash from the city (Se-Shamba Bazaar). Carpets are made of silk and of 
wool, gold thread is also sometimes workcd into the silk carpcts. 

The wool used in the carpets is chiefly obtained from the hill districts through the Kirgliiz ; 
i t  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. 
If green, the wool is first dyed yellow then put into an indigo solution. 
If purple, i t  is first dyed red and then put into an indigo solution. 
The dyes are indigo, madder, tookmnck (a sced), ' bukum.' 



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 thc materials and set up- the frames. 

There are two liiuds of frames, standard, which are placed perpendicularly, and long flat 
frames ncar the ground ; the latter are usually required for very large carpets, but the standard 
frames allow of better work being done. 

The size of thc carpets ranges from the small saddle carpet on which one man works a t  
a time to carpets 3& yards wide, upon which 10 men are employed a t  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 Gom master to pupil and so remain from generation 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 thc wool is Khotan lamb skins of whitc color, 
form the linings of hats and postecns. 

hlcn 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 is 10 phools and 
food for the day. 1 

The copper vessels made in Khotan are superior to d l  others prepared in the Amir's terri- 
tory ; they are worked in a variety of patterns. There are about 30 shops a t  Khotan (Ilchi) 
where thcse are made. The copper, as previously stated, is obtained from Aksfi. 

Vessels for tea and for water are those principally made, the iron vcssels from Russia being 
preferred as cooking utensils. 

Patterns of various kinds are cut upon the Khotan coppcr work in very neat fashion. 
Iron.-Iron work, stirrup irons, spoons, knife handles, kc., 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   at tern 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 heatcd in the fire. 

Hides.<Cow hidcs are largely exported from Khotan to Yirkalid with sheep skins and, 
goat. This 1s due rather to the existence of a large number of cattle and shcep in the 
Khotan province than to superiority in thc manner of preparation. Skins of animals obtained 
in the Kuen Luen are also exported for the lining of postecns. 

Sandal-wood and tea @rick) are obtained from the buried cities. The sandal is worked 
illto beads, and the tea is sold in the. markct. Thc buricd cities propcr are said to be a t  a 
distance of many marches to the east of Khotan. A discovery of buricd ruins has, holvever, 
lately been made quite close to the city of Khotan (Ilchi) a t  a distance of about four miles 
to thenorth-west. A cultivator working in his ficld was watering his crop; on the water 
suddenly disappearing into a hole and continuing to bc absorbed, he dug u p  the place 
whcre the water disappeared and obtaincd a golden ornament said to have been a cow. 
Lately excavations have been ordered by thc Dadkhwah and more gold has been 
found; the diggers are paid for any gold they may excavate a t  110 tangas the ser. In 
the beginning of April 1874 a gold ornament of about eight sers weight mas found by a 
lnan 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 dcclarcd i t  to be neck ornament of the Great' Afi~asiab, and the 
tinder was declared to have hit upon the spot where Afrasiab's treasure was buried; he was 
paid for the ornament a t  the rate of 100 tangas the ser, and a party was a t  once organized 
to search the neighbourhood. A t  present no frcsh discovery has been made, and I cannot 
in any way fix the locality, but i t  is a t  no great distancc from Khotan itself. 

PUICES. 
Cotton cloth, Xdm, per t b n  ( 7 yards x + yard) ... 

,, Tolma, ,, ( 7 ,, .. , . )  ... .. Chakman .. (22 .. x t .. ) ... 
Kummerband (10 girras x 28 yards) ... ... 

Tangas. Phools. 
... 1 30 
... 2 26 

4 ... 0 
1 ... 0 



MIXED CLOTHS OF COTTON AXY SILK.  Tangas. Phools. 
... ... ... Gazina (10 yards x 9 girras ) per than ... 5 0 
. . .  ... ... 

7 ,  - (10 ,, ,, 7, ) , I  No. f! 4 0 
... ... ... RIushroo ( 7 ,, x yard ) , ... 7 0 
... ... ... .. ( 7 J, , , , ,  1 ,  ... 5 0 

This is largely exported and is in general use in the province; i t  formerly obtained nearly 
double its presscnt price, but the introduction of a large quantity of red chintz (Gula'nlr) 
from Russia has swamped the market. Rlushroo is both dyed and stamped. 

SILKS. Tangas. Phools. 
... ... ])ariaye (7 yards x f yard) per strip ... 6 0 

... ... ... 
$9 (7 9, 9 ,  ,, 1 9 ,  x0:i. a 0 

... ... ... (7 9, ,, 9 ,  1 ,, 3 3 0 
... ... ~ i l c  Chakman (13 yards x + yari) ... 20 0 

... ... ... ,, 3 . ,  NO.'^ 17 o 
This is ;hiefly sold for the making np of chogm, the coloring 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 !j yard), Nos. 1 and 2 ... ... ... ... 15 0 

... ... ... Dorooya(7 ,, 9, 39 59 11 10 0 

These descriptions are largely imported from AndijSn, the manufactured articles of Khotan 
being coarser than those from Andijin. 

Numdals for spreading on floor- 
Tangm. Phools. 

... Ranging from the prayer Numdah ... ... ... '2 25 
... ... ... To large Numdahs at ... ... 20 0 

They are made largely a t  Y6Ang Klsh. 
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 is, 

however, very little own in this province, each rope ... ... 2 . 0  
Rope is also made of wooy 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 Ya'rkand market, and there is morc difficulty in obtaining by barter 
articles required for a return consignment. 

Shrines in the Province of Khotan to which pilgrimages are made nre- 

Imlm Akbar, Mazar, in the KirSklsh valley. 

,, Assim 
J J  1 A ~ I I  ~ a k r .  1 ~ l i r h n g  ~ b h  valley. ,, Kassim ,, 

,, Iehrah a t  Chirs. 
,, 

j J  Kha6mudin "' 1 All a t  MayartQgh. .. Zahurudin ... 
.< 

,, Mayaudin ... ) 
, Azail ... Kerai. . . 
,, Saydlik ... Nia. 

Lungi Khanem, the gift of I d m  Jafir SBdik, a t  Nis. 
Imdm Jifir Sidili, in the desert beyond Nia, the principal place of pilgrimage from 

Khothn. 
Ima'm Musa Kasim, a t  Khotln. 



Trees known in the Khotan district are- 
... 
... ... 

-Tarek ...I 
Kara Tarek 
Kuppuk Tarek ... ... Safida, poplar, six kinds ... .... ... 

... . . .  

... ... 
Suget. 

... . . .  Tetoo Suget 

... ... Kara ,, \Villow, four kinds ... ... 

... .'. 
Jigdil ... "' ... 

... ... .Jigda, three kinds ... ... {Kha  a Jigda ... 
~ u n f k i s k  Jigda ... ... 
Zard Alu' ... ... 

Peaches, three kinds ... ... ... { Sia ,, ... ... 
... I t a  ,, ... 

Yenista ... ... 
. .  { Plums, black and white ... K h u r m h i  ... ... 

Ookcha ... ..., 
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... Pears ... ... ... Amnit. 
Quince. 
Pomgranate. 
Mulberries, black, white, and red berries. 

Kislnis or Kishmish. 
Grapes of four kinds ... ... ... { Munaka, 

and white Munaka. 

The raisins of Khotan are exported to YQrkand and Kashghar; sugar is dso madc from 
the grape and exported. 



G E O G R A P H I C A L  A P P E N D I X .  

SECTION G.-ROUTES. 

PART 11.-Router in Tzlrkestan derived from ve~ba i  information  upp plied by natives. 

ROUTE XV. 

VARIOUS SOURCES. 

Kuchar 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 horscs in this country. 

Yangi-shahr, 6 tash. Cross Karatal River, road passes through sandy soil. 
Achma Urtang, 6 tash. Country sandy ; sinall village ; cold climate ; snowy mountains 

visible both to north and south. 
Charchi, 5 tash. Good pasture grounds, and plenty of fuel. 
Shfikur 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. 
~ h a s h a h r ,  5 tash. Formerly an enormous city, one of, if not, the largest in East Turkcs- 

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. 

VARIOUS SOURCES. 

1. Tawalgha, 4 tash. Road throngh cultivation, mountains visible on north of road. 
2. Tagharchi, 3 tash. 
3. Ushak Tal, 3 tash. A post house, 
4. KlrL Kizil, 7 b h .  Road passes through sandy desert. 
5. Kumush, 5 tash. Road passes through hills. 
6. Ighar Bulfik, 5 tnsh. Cross mountain ridge en route. 
7. Sublshi, 34 tash. 
8. Takshun, 5 tash. A large town. Cross a mountain ridge e r  route. 
9. Bugum, 4 tash. 



10. Turfan, 4 Lash. A large city. Climatc hot, and fruits and grain produced in abundance. 
Snowy mountains on north, but a t  a considcrable distance. Iron, copper, and gold found 
in neighbourhood. Water is procured from wells, and irrigation is carried on by means 
of underground canals. 

ROUTE XVII. 

~ ' U R F ~ N  TO UN~L OR ~ H ~ J I I L  OR Hblfi (AUTHORITY D R .  BELLEW,~ FRO11 
NATIVE INFORIIATION) . 

1. K a A  Khoja, 4 hsh.  T o m  of 500 houses. MusalmBn families. 
2. Yangi Khhin, 4 tash. 100 houses. Water from KLrez or IChIin streams. A t  2 

tash is thc Mazir Abiil FuttBh. 300 houses and bazar. 3lusalmins. 
3. Lukchun, 4 tash. Town of 2,000 houses. A stream from Ghochan Tigh  north of 

Pichin, flows through thc town on to the desert. I n  flood seasolis i t  reaches 
Lob Nor. 

4. Pichin* 4 tash. T o m  of 500 houses; all MusdmAns. Stream from Ghochan 
Ts'gh flows through the town. Outside is a Chinese fort. 

5. Chightan, 5 tash. 100 houses. Springs. Kashghar frontier. 
6. Lotu Changza, 5 tash. Camp ground a t  a well on Gobi desert. 
7. Kosh, 6 tash. Well. Gobi desert. 
8. KudGk, 5 tash. Wcll. Gobi desert. Cyclones, sandstorms, and whirlwinds 

common on this part of the desert, and sometimes shifting sands overwhelm 
the travellcr. Diabolical sounds and spirit calls here mislead the unwary 
to dcstruction 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 restaurant. Springs. 
11. Lodung, 5 tash. 50 houses of Blusalmins. Springs. 
12. Shothb, 3 tash. 15 houses of Musalmbns. Springs. 
13. Jighdi, 4 tash. 40 houses of i\fusalmins. 
14. Taghochi, 4 tash. 100 houses of Musalmins. Bazar and fort. A river from the 

Kazanchi T i g h  on the south flows by the city to Lupchuk and Karitaba 
and Lob Nor. 

15. Sumcigho, 5 tash. 300 houses. Bazar and fort. Musalmins. Kcirez conduits. 
At 3 tash is Abdul Alim Fort, 2 gatcs; 500 houses. Kdrez. 

16. Kamul, 5 tash. Commercial city; 2,500 houses. A Chinese Govcrnor with a 
Musalmin 7Pang over the Aluhammadans. The city has three gatcs, and 
populous suburbs. 

ROUTE XVIIa. 

T U R F ~ N  TO O R ~ X C H ~  OR URUJITS~. (DR. BELLEW~ FROX NATIVE INFORMATION.) 

1. Shamil Ortang, 5 hsh.  Four houses. Stream from hills. 
2. Dabinchi, 5 tash. T o m  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 southe? rod  passes 
through the towns of Khoing and Khartoube.-H.T. 

t I have not themeans of verifying many of the routes given by Dr. Bellew, and they are inserted as given 
by him.-H. T. 
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3. Kaburghi Ortang, 4 tash. Four houses in ruins. Hilly country. 
4. Dacyi~4nus, 5 tash. Ten houses and an ortang. Ruins of ancient city. 
5. Oriimchi, 4 tash. A strong city; 8,000 houscs. Double walls and four gatcs. 

Population inostly Khitiy and Tungani with Musalmin traders. Suburbs 
populous and extensive. Kalmlk camps in hill country around. 

ROUTE XVIII.  

On-ria~cni TO MANLS (DR. BELLEW). 
1. Gumdtur, 5 tash. Town, 500 houscs of Kari Khitiy or Chinese. 
2. Sdnjii Ortang or Sijti, 5 tash. Ten houses. Mountainous country. 
3. SBnjG, 4 tash. City and fort. 600 houses. Residence of Dd6d Khalifa. 
4. Langar, 4 tash. Ten houses and an ortang. 
5. ManQs, 5 tash. City and fort. 800 houses; 3 gates. 

ROUTE XIX. 

ShitAy, 4 tash. Fifty houses of Kar6 KhitAy and T6rg6t Kalmik. 
KBpotAy, 6 tash. 100 houses of ditto ditto. 
Kiydii, 4 tash. T o m  of 200 houses of ditto ditto on KAyd6 river. 
Karlsti, 8 tash. 12,000 tcnts of KarB KhitQy and Kalmdk of the Orlirnchi 

District scat.tered about the streams all over the valley. 
Purgichi, 4 tash. 100 tcnts of the Karl& camps. 
Tomodi, 4 tash. 200 farms of Kar6 Khitiy of Yuld6z. 
Toli, 4 t s h .  30 tcnts of Tlirpit KalmBk. Salt mine in hills here. 
Yuldiiz, 5 tash. City of 1,000 houses. Capital of K s M k  Queen. 

ROUTE XX. 

1. Ota'y, 4 tash. 100 tents of T6rght Kalmdk. 
2. TQghi Yanza, 3 tash. 100 tents of Thrght Kalmlk. Wheat and barley grown 

hcre. 
3. SitAy, 4 tash. 60 tents of ChSghir KalmLk of Yuldiiz. Dccr abound here. 
4. Sintdy, 5 tash. Ten houses and an ortang. Ila or Gh6lja territory begins hcre. 
5. Sarim Kol, 3 tash. The lake is two daysJ circuit and is fed from the Talaki hills, 

and has no outlet. 
6. Tibahdn, 1 tash. ChBghir and Kari  Kalmik camps on Talaki river. 
7.' Tilji, 7 tash. Ditto ditto ditto. 
8. Chongshahr, 8 tash. Commercial tomn. ,Russian Consul resides here. 
9, Gh6lja or Ila, 6 tash. Capital city. Russian frontier tomn and Telegraph Office. 

Emporium of China trade. 



ROUTE XXI. 

KT~RLA TO LOB (DR. BELLEW). 
1. YAr Kurul, 4 tash. Over sandy waste with reeds, poplars, and pools. 
2. Konchi, 5 tash. On the TBrim river below junction of thc united streams from 

Kurla and KlichB. 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. K a d  Kochdn, 5 tash. Across a dcsert waste to the bank of Tiirim river. Reed 

huts of MusalmLn Kirghiz and Kalrnik on rivcr bank. Here the Lob 
district begins and extends eastward to thc lake along the river course in 
little settlcments of recd huts each with its own boats. 

ROUTE XXII. 

1. KarA Modun, 6 tash. Ruins of aforrner K a l d k  Khan's house. 
2. KhapchighAy, 5 tash. Over a mountain pass; easy for horges and camels. 
3. BilghontLy, 5 tash. nTaste country, cross low ridges and streams. Pine trees 

on the mountains. 
4 & 5. Cross several hill r i d e s  and camp on streams in thc hollows a t  5 tash each 

day. Vcgehtion very scanty. No fucl. 
6. DLlan Damin, 5 tash. Camp on snow a t  top of pass. No fuel nor forage. 
7 & 8. Cross " Yatmish Dawin " = " Seventy Hills" by two stages of five tash each, 

and camp on snow. No fuel nor forage. 
9. Yuldliz, 6 tash. Descend to Yuldliz valley. Meadows and streams, and Kalrnik 

camps all over the valley. 
The foregoing routes havc been dcrived 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 thc road. 

ROUTE XXIII.  

FROX KHOTAN TO A~sl j .  

Khotan to- 
1. Tarashi-gul. Through cultivation. 
2. Lokul. Ditto. 
3. Agroya. Desert. 
4. Koshlush (or Katilioh). This is the point where the KLrBkdsh and the 

YuningkLsh Rivers unite. 
5. Tagag. Desert. 
6. Mazar-tigh. Sand hills. 



Booksam (or Bash Bonksent). 
Kolu. 

I 
Badlik Kotagh (or Bedelik Kudok). 
Nurs-shaliiim. I Stages through desert 
Balfuz-nalnim. 
Khal. 
Darialoe. 
Mfihtung. Hcre cultivation is encountered. 
Karatal (Kharakal) . 
Besh-turkimirum (Besh-arik) . 

17. Aks6. 
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. 

No~~.-This mute would appear to be reliable. Names in'italics are four$ by me in Klaproth's Nap.-H. T. 

ROUTE XXIV. 

Fnox Khotan TO PoZu (DIRECT). AUTHORITY CAPTAIN CHAPMAN, FROM 
NATIVE INFORMATION. 

Khotan to- 
... 1. Sampdla ... 3 tash. 
... 2. Ha'sha . . .  3 tash. 

7 

I ... ... 
These six marches are through 

3. Ganju-tkgh 3 tash. A large town. cultivatcd lands with small 
... 4. M6ra ... ... 4 tash. villages. No rivers encoun- 

5. Imam Mazar or Chehar Imlm,  4 tash. tered. 
... 6. Polu ... ... 5 tash. J 

No~~.-This route apees very well with another procured by me from a different source.-H. T. 

ROUTE XXV. 
KHOTAN TO CHARCHAND AND KURLA. AUTHORITY CAPTAIN TROTTER, 

C O ~ I L E D  FROM VARIOUS SOURCES OF NATIVE INFORMATION. 

Khotan to- 
... 1. Do1 164 Miles. 

2. Chira ... 35 ,, 
. 3. Karkkia ... 25 ,, 

4. Kiria 274 ,, i Tide ICoutc XIV. 
5. Ui  'J!ogh.rik 15 ,, 
6. Yessulghun. 
7. Auras. 
8. Naia. A t  a day's journey from Naia in a southerly direction lie the 

Sorghik gold fields. The river, from SorghRk flows by Nain and passes 
in a northerly direction to JfazBr ImBm Jafr Sadik, a favourite place 
of pilgrimage, two days' journey north of Naia. From Naia to 
Charchand lie two roads across thc dcsert, thc uoi.thcrn road passes the 
camps of- 

9. Baliklik. 
10. Yer-tunguz. 
11. Haidil-shah Kuduk. 
12. Andhira. 
13. Shiodang. 

14. K b a  Buran. 
15. Yantagh Kuduk. 
16. Kok-muran. 
17. Yang-arik. 
18. Charchand. 



ROUTE XXVIII .  
FROM B u ~ i t h f a ~  PAMIR (No. 4 OF ROUTE XXVII) TO I<IIOKAND. 

A t  all these camps wells have been dug. 011 thc altcrnativc soutlicrn routc tlic camping 
grounds arc as follows :- I 

9. Subed (from here a road gocs to SoghBk). 

1. Marjanai. Two marches in the Alai. 
2. Sirich Fort (the capital of Bartang). 
3. Ka'ra Bul ik  (on Murghabi river). 
4. Takhta Korum. 9. Osh Kurghin by Draot (Deraout). 
5. Altun Mazar, cross the Mazir Pass. 10. Marjilan. 

NOTE.-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 JVamur there is n 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 mestern prolongation of the Alichur Pamir. 
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10. ApBlik. 
11. Shrinc of Bibi Tujilik. 
12. Moljia. 
13. The KBpa gold fields. 

14. Tokpai. 
15. Hassan Gnnj. 
16. Achian. 
17. Charchand. 

The marches from Naia probably average between 29 and 25 milcs in length. 
Charchand is a place of some importanceJ and is said to be used as a pcnal settlement; a large 

river is said to flow through i t  coming from Tliibct and ultimately finding its way to Lob. The 
geographical position of Charchand is not fixed with any degree of certainty but i t  is probably 
about equidistant from Keria (Route XIV.) and Kurla (Route XV.), to which latter place a road 
passes cici Tartang and Chaktuk. 13ctmcen Charchand and the Lob District are said to be 
oases where wandering tribes of Sokpos (Kalmaks) wandcr about with thcir floclrs and herds. 
Near Charchand are the Khadak gold ficlds, where 100 diggsrs are employcd. 

ROUTE XXVI. 
KILA W ~ M I J R  (ROSHAN) TO KILA KHU,IIB (DARTV~L), AUTIIORITY CAPTAIN TROTTER TIIBOUGII 

ABDUL SUBHAN, FROJI NATIVE INFORMATION. 

Kila Wimur, chicf t o m  of Roshan. 
1. Wazniid. 
2. Amern. 
3. Kila Chamarj. 1 Road down Panjali or Amu river the mholc may. Valley very 
4. Wadkhod. narrow and precipitous, and not pmcticable for ladcn horses. 
5. Jarf. 
6. Kila Khumb. 

An alternative road gocs in a northerly direction by which Kila I<humb may be reached 
in three days from Wamur. 

ROUTE XXVII.  
FROJI BAR PANJAU (SIIIGIINM.) TO KASIIGIIAR, AUTIIORIrY CAPTAIN T~OTPER TIIROUGH ABDUL 

SUBIIAN, FRON NATIVE INFORJIATION. 

From Bar Punjah- 
1. Ghund villa6e. 
2. Ishtim or Wiar. 
3. Charsim Fort. 
4. Bugnimal Pamir.* Prom here a road 

dlverges to Khokand via" Bartang. 
5. Sasik-kul (2 lakcs and Pamir) . 
6. Kara-su. 

7. BIurghabi. 
8. Rang-kul. 
9. Moji Chakr Arghin (Kirghiz). 

10. Bulghir Pass (very high). 
11. Tashba'lig. 
12. KBshghar. 



ROUTE SXIX.  

ROUTE XXX. 

Jj'no~r YUn (SEE NO. 15 OF ROUTE V I I I )  TO CIIITR~L, AUTIIORITY CAPTAIN ~ 1 ~ ~ ~ 1 . ~ 1 1  PI1031 
NATIVE INFORMATION. 

Yur to- 

DxvdB'r, 4 tash. Across vallcy and amongst hills to camp ground. The first; stage from 
"l'hshkfirghhin. No habitation'. 

Jilghar, 3 tash. Easy road amongst hills. Desert. No fucl or forage. 
GhajaIibly,t 4 tash. The same. 
Rang or Zastol, 4 tash. U p  a narrow gorge and over a glacier to 
Raugd, 3 tash. Down a defile along a torrent. Road rough. Hills barc. , 

Talicta'y, 4 tash. The same as last stage. 
L6pgalJ 5 tash. Contiuuc down the valley. Rlonntains high'xnd barc. 
Udmurkish, 4 tash. Desert country amongst hills. , 

1. Suneen. 
2. Over pass." 
3. Kusht. 
4. Toplchana. 
5. Gazan (inhabited). 

Misgar. 
SAs. These arc all the names of camp grounds. Each a day's jouruey from 
Khybar. thc other in vdlies amongst hills. Strcxms from all sides, and 
Pnss6. scanty brushwood. Country very difficult and barc. Undcr snow 
Garnit. for half the vear. 

6. Mxnzagram. 
7. Mastuch. 
8. 13ooni. i These are rnal.chcs for a man on 
9. Risht. foot. 

10. Ragh. 

SjLbLn. ) 
MuhammadribLd. First villaze from Tkshkurnhdn. Fields and orchards on river bank. 

11. Chitril. 

~ a n j h d ,  3 tash. 1,000 housis and fort. cipital  of Hanza o n  a large river. Pields 
and fruit trees in terraces on hill slopes. I 

ROUTE XXXI. 

SARHADD, KO. 14 OF ROUTE VIII, W A K ~ N ,  TO KANJGD (DR. BELLEW). 
Shjwar. I n  a glen. Fuel, water, and grass. 
Langar.f On border of Pdmir Khurd. Grass, fuel, and water. 
Khaldarchit. In a glen of the Pamir hills. Ditto. No trces. 
L6ptBk. A deep narrow defile in the mountains. Grass and water. 
IrshL1. Over a high mouutain and a glacier down to 
Astbn. A long march down a defilc d o n g  a rivcr which flows all the may to Kanj6d. 
Ispinj. A short march down course of the samc river which is unfordable and only 

crossed on the icc in winter. 
Reshit. Short march down the river. 
Kirmin. Ditto. 
Gircha or Goorki. Tmcnty scattered houses and terraced fields. 
Khybar. G houses, Ditto. 
Pass6 or Basoo. 20 houses, Ditto. 

* Closed for several months in the year. 
t Probably Rila Ujadbni.-H. T. 
$ Station 13 of Route VII1.-H. T. 



13. Sisslini or Saso~zi. 10 houses, scattered houscs and terraced fields. A very short stagc to 
14. Gholki. 30 houses, Ditto. 
15. Gulmik or Gullnit. 100 houscs on right bank of river. Leave rivcr here and cross 

Durband Kotal, uot high nor dificult in two stages to 
17. Kaujud. 1,000 houscs and a fort. Capital of the country, on a river which flows to Gilgit. 

Tkese ~outes, XXX. and XXXI., pro6ubly meet about Gircka. l%re accounts giaen are incon- 
sistent, but as very little is Lnown of the IIanza country, every contribution to a knowledge o f  it 
i s  valuable.-Z. 7.: 

1. Yarkand to 
2. KarghLlik 
3. Beshterek. 40 or 50 houses; 4 tash. 
4. Balerak Kurba. 200 houses, 2 tash. 
5. Bkchik. 4 or 5 houses, 2 tash. 
6. Takmh or ChakmB Camp, 4 tash. Kirghiz camp. Plenty of cattle. 
7. Tupa Diwan, 4 tash. Pass. Good road. 
8. Azghan or Kilik. Plenty of mood and grass. 
9. Kilik Diman. Higher than Tupa Diman. 

10. Larcha Ya Tuba, 3 tash. Good road. Plenty of grass and wood. 
11. Gor Jilga, 4 tash. 
12. Maz5r Khoja, 2 tash. Large stream. 
13. Shahidlila. (Routes I. to 111.) 
This road is said to be shorter and better than any other road between Yirkand and Shahidlila ; 

grass and wood are to be found a t  every stage. Shahidlila can be rcached by a horseman 
In five days from Yg'rkand. The man who supplied this route has tried all the roads 
from Yhrkand and reports the road via" the Kilik Pass to be much the best for foot 
passengers. 
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