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P R E F A C E  
- - - . - - - - 

This report was originally written in Rome during January 1926 after the expedition. 
had completed its work, for submission to  the Superintendent Trigonometrical Surveye, under 
whose direction the detachment of the Survey of India had been placed. 

Owing to the European war, the ofkial  account of the work of the whole expedition 
could not be prepared, ant1 as it was not desired to anticiptte that account, the publication of 
this report was delayed. Tltis delay has enabled additional ~nforrnation, whtch was not available 
i n  1915, to be incorporated in  t111s account, which, thougll based on the original document, 
has been rewritten. 

The illustrations are from my own photographs, and have been selected so as to give 
views of that  part of the country which was only visited by the survey party. linfortunate- 
ly  most of my photographs had been leEt in England, and as the negatives coiild not be 
procured, the reproductions have mostly been made from prints which had been used a good 
deal. The reproduction offices of the Survey of India have done their best with <ery indiffer- 
ent  material, and the defects are in no way due to their work. 

I n  conclusion I desire to thank all those officers, who have assisted in the publication 
of this report, and in particular Major K. Mason M. C., R. E., who not only hes very kindly 
written an introduction, but  also gave me much valuable help in correcting the manuscript 
and in proof reading. 

MUSSOORIE. 

May, 1922. 
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I N T R O D  U C T I O N .  

- The report publi~hed in the present 
volume deals with the work of the Survey 
of India detachment attached to Sir F. De 
Pilippi's expedition which set out from India 
in theautumn of 1913, to undertake geophysi- 
cal researches and geographical e~ploration in 

wons the little known and rarely traversed re,' 
of the Kara-koram at the lieadwaters of the 
Shgok and Y ~ r k a n d  rivers. 

The expedition hacl the support of H.M. 
the King of Italy, of the Royal Society, the 
Royal Geographical Society, end of the more 
important scientific institutions of England 
and Italy. The Govenlnient of India liberally 
contributecl towards the expenses of the enter- 
prise, and the Surveyor General deputed a 
detachment under Major H. Wood, R.E. to 
accompany the party in order to assist in the 
survey of the areas trarersed. 

This detachment n-as primarily concerned 
with the geogral~l~iral exploration of the 
Kara-koram, with its itnmense glaciers and 
ice-covered mountains, and of the little known 
sources ant1 tributary rivers of the tipper 
Y ~ r k a n d  rivcr. The preliminary survey of 
these areas had beet1 initiated under Sir 
Andrew TYaugh and General Walker during 
the Kashmir survey, by Captain Godwin- 
Austen and ;\Sr. E. C. Ryall in 18Gi and by 
Mr.  W. H. .Tohnsou in 1864 and 1865. It 
was known that  the reconnaissance maps of 
these early lioneera, executed before nioun- 
taineering became n studied art, were but 
rough estimations of the true topograpllr of 
the region, and the subseqnent travels of Shaw 
and Hayward in the later sixties of last cen- 
tury, and more pwrticularly those of Sir 
Francis l'oungliusband in 1887 and 1889, of 
the Dulie of the Abruzzi and of Dr. T. G. 
Longstaff in 1909, had raised many interesting 
geographical qucstions. These dealt with the 
glacier sources of the Oprang and Shyok; 
the l~eadwatcrs of the 18rIiand river; the 
north-eastern and northern watersheds of the 

great Siachen glacier, and, the whole area on 
both sides of the main caravan route by the 
K era-koram pass. 

Major JVood's report details the ertent  
to which .these problems h ~ v e  been solved. 
He narrates the discovery of the glacier origin 
of the Ysrkand river, thereby correcting the 
topography as recorded by Hayward; he 
describes the intricate couiltry bordering the 
watershed west of the Kara-koram pass and 
in the upper tributary valleys of the Ygrkand 
river. Finally he shows how he ascended 
what he believes to be the line of an old 
route leading acroks the head basln of the 
Oprang. 

The serve!- of the latter valley is indeed 
the only poi-tion of the programme of the 
espedition which nlts uot fully carried out, 
and its exploration forms the last geographi- 
cal problem unsolved in these parts. W e  
know that l'oungliusband crossed the Aghil 
pass in 1867 into the Oprang valley and by 
the difficult JZuz-tngh pass reached the 
Baltoro glacier; that  two years later he again 
crossed the Aghil pass and ascending the 
Oprang valley, passed the snout of the large 
glacier descending from the eastern faces of 
Gasherbrum ; and that  he then ascended 
another large glacier, the Urdok, leading in 
his belief to a col over the main watershed. 
No other European has yet penetrated the 
locality. Members of the Duke of the 
Abruzzi's expedition in 1909 must have seen 
part of the Gasherbr~~tn glacier from 'Windy 
Gap'; Longstaff has corrected the faulty 
topography of the Siachen glacier, and 
shown that  the watershed lies much further 
north than was supposed ; and in 1912 the 
Workmans follon.ec1 Longstaff 's footsteps to 
the Siachen and reached a col at its head 
orerlooking, in their belief, the Urdok glacier. 

The De Filippi expedition has now 
completed the survey of the Remo glacier, 
and connected i t  with tha t  of the Siachen 



by Peterkin of the Workman expedition ; and, 
M ir described in this report, Major Wood 
BM viewed from F e e  on the watershed 
wwt of the Y a h n d  river w h ~ t  he believes 
to be the upper valley of the Opmng. If 
the eurmises of Major Wood are correct, the 
Urdok and Younghusband's glacier sources 
of the Oprang must all lie in tributary 
valleys. 

The text of this report deals mainly 
with the explorations and survey carried out 
by Major Wood's detachment. In  au appen- 
dix he has collected much interesting evi- 
dence regarding the lost passes of the Kara- 
koram, a subject closely allied to the explor- 
ation of the district. 

In. addition to the geographical work of 

the expedition, the programme included tlle 
establishment of a chain of geophysical 
stations for observations of gravity and 
magnetism, linking up the methodical work 
of India with that of Russian Turkistin; 
meteorological and aerological researches; 
measurements of solar radiation ; and observ- 
ations regarding bota~iy, geology and anthro- 
pology. The publication by Sir F. De Filippi 
of these investigations has been unfortunately 
delayed by the Great War aud, as yet, the 
reeults are not available. A reference how- 
ever, with some preliminary details, to the 
wireless longitude work mill be found in 
Recol.de qf t A p  Swvry  ?f India,  \-olurne VII ,  
page 153. 

Dehra Diin. KENXBTH MASUS, 

8;rd February 1922. CAPT., R.E., AND BREVET-MAJOR, 

Ofg.  Deprrty Sxperintelulettt, S~irvey qt' India 



The work of the Survey of India Detachment 
with 

the De Filippi Scientific Expedition to Central Asia 
1914. 

I. T H E  MARCH T O  T H E  DEPSANG PLATEXV. 

The members of the Survey of India 
attached to the h e  Filippi - 

Composition of 
detachment expedition were Major H. 

Wood, R.E., Deputy Super- 
intendent ; J l r  Jarnna Prasad, Sub-Assistant 
Superintendent anci Surveyor Shib Lal. 

This detachment assembled at Dchra 
Dun during March 1914, ant1 the necessary 
data, instrumtautc, er1nil,ment etc., having 
been collected, it left that  place on IIarch 
0,8th, 1911. Prin:rgar (Kash~~i i r )  was reached 
on the 31ct iclenl, wlierc, 011 -1pril gth, the 
e ~ > o n d  part) of t l ~ r  erl~ctlition-S\lessr.c. 0. 
Marinelli (geologist), C. Alessandri (meteoro- 
logist) and A. J. Sl,ranger (topographer) 
arrived from Europe. 

At Srinagar, supplieb for the march to 
Leh were procured, and 

A t  S r i n n p r  transport arrangements made 
for the jonrney. Bad weather 

delayed the start  till tlle 13t h April, as the 
local authorities would not permita large 
caravan to cross the Zoji-la, which was not 
yet officially open, unless the weather condi- 
tions were good. The European party had 
brought writ11 them much scientific equipment, 
so that, wit11 the survey kit and supplies, 120 
coolies were required. Lance-Naik La1 
Bahadur and Rifleman Narjun Gurung of the 
1s t  Battaliou 5th Gurkha Rifles, whose serv- 
ices had been very kindly placer1 a t  my 
disposal by their Commanding Officer, also 
joined a t  Srinagar. 

Bul weather pursued us  up the Sind 
valley, and a t  Gund we had 

Arrival at  Leb to halt a day, as the reports 
from the Zoji-la were un- 

favourable, but this pass was crossed in the 
early hours of the 19th April, fortunately in 
fine weather. The remainder of the march 
was completed without incident, no di5culties 
vhstever being experienced, thanks to the 

excellent arrangements made by Captain 
Gabriel, I. A., British Joint  Commi~e ion~r  
for Ladikh.  W e  reached Leh on the 29th 
April, and there met the first portion of the 
expedition-Dr. F. De Filippi (in command), 
Commander A. Alessio, R.  I. Navy (second 
in command) and Professor A. Abetti 
(physicists), Professor Dainelli (geologist), 
lfarchese Ginori (n~eteorologist), Lieut. A. 
Antilli, R. I. Engineers (photographer) and 
G. Petigar (Alpine guide), who, arriving 
from Europe in the preceding autumn, and 
after wintering a t  Skardu in the Indus valley, 
had reached Leh some time before us. 

Commander Alessio was also in charge 
of the topographical work, but he very 
courteouslq- allowed me independence in the 
work allotted to the Surrey of India detach- 
ment. The general plans for the survey of 
the c o u n t y  .yae were to traverse were :- 

( l ) .  Doring the march to the Depsang 
plateau and the halt there, 
Spnnger  and I .y7ere to p r ~ ~ ~ ~ ~ r O -  
undertake what triangula- 
tion was possible, while Jamna Prasad and 
Shib La1 were to execute the topography 
under my supervision. 

(2). On leaving the Depsang, Alessio 
and Abetti m.ould carry out such triangulation 
or traversing as might be found feasible dur- 
ing the exploration of the Remo glacier, with 
Jamna Prasad employed on the detail survey. 
Spranger and l, with Shib Lal, would be res- 
ponsible for the general survey, confining our 
attentions more pal-ticularlp to the watershed 
between the Remo and the Kara-koram pass, 
and to the headwaters of the Ysrkand river. 

The allotment of the work subsequent to 
the completion of this part. of the programme 
was, later on, the subject of so many changes, 
that  the original scheme need not be mention- 
ed. I n  accordance with the plan mentioned 
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in (l) above, es the expedition was to  follow 
the  new, and hitherto unsurveyed, routes to 
the Depsang, over the Cliang-la and along 
the upper Shjok river, I decided to start the 
survey from the vicinity of Leh. Jamiia 
P m a d  commenced work on the scale 2 miles 
to 1 inch, tle\,oting himself ~)rincip:~llp to the 
survey of the r o d ;  while Shib Lal, using a 
scale of 4 miles to 1 inch, was to make a 
6UrVey of as much of the surrouticling c o ~ i ~ i t r y  
as possible. 

To provide points for the survey I start- 
er1 a trii~ngulation, basing it 

Basis of 
ttiangu,atlon 011 the coordiuates of t t ~ o  

stations which I risited- 
Nangasago h.s. (of tlie S11yok series, observed 
from by Mr. Neuville in 1660: X Y4O 13' 
49"-63, L. 77' 39' 57".00, I-I. 18,949 feet) 
and Sabu h.s. (a sitbsidiary station of Mr.  
Beverley's upper Indus series of 1859 ; A 3.1.' 
7' M".-18, L. 77°40' 7".33, H.  14,749 feet). 
From these, several other stations in the 
neighbourhood were fixed and peaks of the 
surrounding hills intersected. 

One of the new stations was on the 
site of the Leh astronomical 

Obeervetioaa 
at . "ation of Alessio and Abetti. 

The difference between the 
triangulation and astronomical co-ordinates 
of this station are for latitude 1J1'.5 and 
for longitude 10'. 5 .  The astronomical longi- 
tude was determined clifferentirtllp from Dehra 
Dun by means of wireless signals t$~.ansmitted 
from Lahore. Tliese differences indicate 
northerly and easterly deflectious of the 
plumb-line. 

The whole expedition left Leh on the 
15th May. The ronte was, 

Passuge of the 
Chang-le as mentioned above, by the 

new road over the Chang-la, 
and thence along the upper Shyok river. It 
was intended t,o keep up triangulation and 
plane-t,abling during the march, bot on the 
night  of the 17th  May, when we canlped a t  
the  foot of the Chang-la, heavy snow fell. 
This continued the following dav until after 
the  pass had been crossed ; snd as the niarch 
could not be delayed, the storm made an 
effective break in the triangulat.ion, altlioilgh 
the surveyors managed to carry on the detail 
survey. 

The hamlet of Shyok-the last iuliabited 
s l~o t  we were to see for nearly 

~ : ~ ~ $ " , ~ B  
months, was reached on th. 

19th idem ; here we halted 

two days to re-organise the transport arrange- 
ments. I ut.ilised this halt to  make three 
triangr~lation ~ ta t~ ions  in the ricinity, by 
resection froin some of the poiuts, whose 
~,ositions I liad previously tixetl. Tliese sta- 
tions \rere valuable, as they affortlctl a check 
on tlie plane-tabling after tile I)reak caused 
by tlie snow-storm on the Chang-la; and also 
Inrnishrd a base f rom.  \vhich I was ahlo to 
intersect several peaks ill  the direction of' our 
n~arcll 111) tlie Shyok river. 

.ifter leaving Shyok, the new road keel~s 
to tlie lower slopes on tltc 
lcft bank of the river, but, s b ~ o k  

\ a1 ley 
except (luring tlie t i ~ n c  of 
tlootls, traffic follo\vs tlie olcl track in the 
river bed. For se~el.al da? S' 111arc11 tlie 
stream is confined to  a deep ancl narrow 
gorge with rocky and precipitous walls, out 
of ~vliicli i t  \\-as inipossible to clinib sufficient- 
ly hiall to do any effective triangulation as  
well as niake a march the same day, so again 
this work had to be temporarily sllspended, 
while the surreyors could do little more than 
keep up a traverse of the route. As a check 
on their work, I took star observations every 
alt,ernate nigllt for time ancl latitude. 

On the 23th May the valley openetl out, 
and on this day and agaiu 

C,,llt l ol uf on the 27th, 1 was able to plune-tablll ,g 
make triang~ilation stations. 
But  owing to the distance from previously 
fixecl points, I was unable to do more than 
fix tlie position of the stations. These, how- 
ever, with the astronomical observations, 
control the plane-tabling adequately, as thie 
section of the survey is of small extent. 

On the 28t11, the camping ground of 
Kataklik was reached. Here 

Arrival a t  the new road leaves the main 
valley and follows the bed of 
a tributary leadine: to the camping ground 
of Rforgo, where it joins the old summer 
mute from Leh, via the Ssssir pass. Thie 
tributary, a few rniles from its jr~nction with 
the Shj-ok river, tlou s ~ I I I . O I I ~ ~ I  a very liarrow 
gorge. The road lies i t 1  the stream bed, and 
during the hours \vlien the foods caused by 
tlie melting of the sno\js come down, is de- 
cidedly dangerous. These conditions occa- 
sioned a temporary break in tlie detail snrvey, 
as on the 30th May, Abetti, Spranger, Jan111a 
Prasad, Sliib La1 and I, after making a station, 
reached the gorge late in the afternoon, by 
which time the stream was a raging torrent; 
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though when t h e  main J J ~ T ~ J ' ,  with tlie trlrnn- 
port, had pawed earlier vcry little water wu 
conling down. Abetti ,  Spranger  and I, who 
were riding, managed t o  g e t  through af ter  
several narrow escapes ; but  the  two surveyors 
ancl the  coolies carrying tile instruments, who 
had been unable to  keep up  wit11 uti, reaching 
t h e  gorge later, found the  current too strong. 
They werr forced t o  spend the  night  in  t h e  

11. T H E  SIJRVEY OF 'I 

W e  reached the Uepsang plains on the  
2nd  June.  and established 

Arrival a t  
Deps,,llg p,uteau a s t a ~ ~ d i n g  camp near the  

north-west corner of the 
plateau, most of which was still under snow. 
O n  t h a t  n igh t  I took observations for time, 
latitude and azimuth, but  for t h e  next  e ight  
days continual snowstorms prevented much 
teriarigulat,ion by day and  a n y  fur ther  s ta r  
work a t  night.  During this  period, t h e  greater 
p a r t  of the  surrounding country was perma- 
nently enveloped in cloud, bu t  in the occa- 
sional clear intervals I took observations t o  
two snow l)e;llis, \vl~ich I t h o r ~ y l ~ t  1 hat1 
idtbntified correct,ly. U ~ ~ f o r t u n a t e l ~ ,  tlley were 
s ~ t u a t e d  nearly east  ancl west of our camp, and 
SO were of no great  value in determining its 
position. 

T o  make sure of the  identification of 
these two peaks, I prasured  

Beee nirnsure- 
lnellts asnlal l  base, with the  inteu- 

tion of f ixi l~g them from its 
ex t re~ l~ i t i e> ,  a1111 bo c o r r i p r i ~ ~ g  t l ~ e i r  distance 
apar t  thus  obtained, with that  cornl)utc*d l'roln 
t h e  known coordinates of the  peaks I supposecl 
them t o  be. Before this could be completed 
Iiowever, we began to receike the  wireless 
time-signals froni Lahore: W, knowing tha t  
au  accurate \slur of the longitr~tle of tlie 
a\tronolnical h t a t ~ o ~ ~  11 ould e l  entually be 
n v a ~  lable, 1 decided to btart t r i a i igu la t io~~ 
from a well-~ncasured base, w1t1~ astronomical 
values for latitutle a1111 a z i n ~ u t h - t l l c ~  Cor11- 
mander Alessio very k intlly offered to  makr- 
and  with a n  assumed value for longitude. 
This  latter could he rorrectecl when tlle t rue 
value obtained from t l ~ e  wirtbless time-signals 
had been computed. 

A practically level babe, about 6000 
feet iu length, was selected 

M ea.-urer~ieut 
of babe north of the  camp. L a r g e  

flat stones were aligned by 
a theodolite centred over one end of the  base, 
a n d  embedded 330 feet apart,  and on their 

gorge, and only reached camp next  morning, 
when the  flood h d  subsided. W e  were now 
but  two days' march from the Depsang, where 
it wart proposed to remain some t ime ; .W in  
preference t o  leaving the  surveyore behind, I 
decided to close the  plane-tabling temporarily, 
arid later on to ~ c n d  one of them hack to 
complete the  survey of the road. 

'HE I)EPSAhT(i PIAATEA U. 

upper surfaces, wliirh were f l u h  with tho 
ground, direction lines were drawn. Two 
n~easurernents of this babe were m a d e - o n e  
ill eat11 din:ction-wit11 a 330-foot watch 
spring tape, which was compared, both before 
ant1 after use, with a standard of 96 metres, 
which Alessio and Abctti laid down for  me, 
using tlieir Jaderin apparatus. The  two 
values of the  base differed by 0 . 1 9  inchee, 
and i ts  length, af ter  correction for error in 
tlie lengtli of the  tape obtained from the com- 
parisons with the standard, was 5946.49 feet. 

Ernailating froril this base a triangu- 
latiori 111.t was laid out to Triaagnlation 
extend over the low l~i l ls  on of IJcpsang 

the p l n t e a ~ ~  : six stations plateuu 

were selected, \v l~ ic l~  i r~c lu~l (~ t l  t h r  astronomi- 
cal olie \r l ~ e r e  the  o b ~ e r v a t ~ o n s  for latitude 
and azimuth had been ~nade .  By the 11 th  
June, the  work a t  thib and thrce of the  other 
stations had been completed, but this was 

then temporarily suspended, to  enable me  
t o  accompany Dr. D e  Filippi on all excursion 
t o  the  foot of the  Renio glacier t o  make 
plans for  its subsequent exploration. W e  
started OII thih expedition the  following day. 
T h e  weather now changed completely, and  
during the  march I was able t o  make a 
station and take observations t o  many snow 
peaks. O n  each of the succeeding days until 
the 16th,  when we returned t o  our standing 
cauil), stations were made and valtiable ohser- 
vations obtained. 

T h e  Re1110 glacier, viewed near i ts  snout, 
is a most imposing sight.  

View from 
T w o  branches are visible, Relno gllrcler 

which unite to form a front  suoot 

fully two miles broad. T h e  western branch 
is very wide and  a t  i ts  head is a conspicuous 
group of peaks ; t h e  highest of these was h e d  
bj- Mr.  Collins in  1911, a u d  was called by  
him No.  7, b u t  is  now designated Pk. 
50/52E, height  248,190 feet. Th is  mountain 
is, I fancy, the  one seen b y  Dr. Longstaff 
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from tlie Rgyong-la, and which he thought 
wat; Teram-kangri. When I saw it, later 
on, from a point more or less in line with 
i t  and the Rgyong-la, the peak l~acl a very 
similar appearance to  that  shown on Dr. 
Longstaff's photograph taken from the pass. 
The northern branch of the Ilemo is narrow- 
pr and much longer thau the mcstern one 
and could be seen seen extending towartls 
the group of peaks named, on the Bullock 
Workman's niap of the Siachen glacier, "the 
A~3sarasad"' 

I could obtain no local name for tlie 
glacirr, thougl~ its exihtence 

Or~gin  of name 
,, Remo,, is undoubtedly known to the 

traders w l ~ o  go to YBrkand. 
They apparently have no nanle for it, as i t  is 
on one side of the route. Tliis is in accord- 
ance wit11 my experience generally in India, 
the inhabitauts of \\.hicl1 coontry only give 
names to  natural features that  are useful to 
them or form obstacles, snch as cainping and 
crazing grounds, strea~ns, passes, etc. hlonn- 
tains and places to which they do not go have 
uo interest to them whatever and are conse- 
quently not named. 

The name Renio appears to have been 
first used on Atlas sheet ---... 

' Johnson'a No. 44.A, which, in this vit i t  to  Remo 
rleiglibourhood, is based ou 

the surveyh of 311.. Jol~iison in 1864. 
w h e n  he vihited this area the suminer trade 
route was as it is now, that is, up the Alurgo 
r;t,ream ancl acrohr the Depsang 1)lateau. 
This route \vas follo~ved when periodic 
advances of the K ~ ~ n ~ ~ l a l l  and Ak-tish 
glaciers blockeil the S11yok valley, wl~ich the 
old normal route followed as far as its 
junction with the Chip-chak stream, along 
which i t  then contiur~ecl to Daulat-beg-iildi 
where the alternatire roar1 joiiletl. The 
Chip-chak joins the Shyok a mile or so 
below the snout of the ltemo, so from the 
usual route the glacier was a prominent but  
llot obstrnctive object. I t  is therefore quite 
I~ f i s ib l e  t ha t  in Jo11nsol1's time, a little- 
used name for the glacier was in existence 
but  has now been forgotten. 

Mr.  R. Sliaw, the first Englishman to 
visit Kiishgar, followed the  

Observatior~s oE 
R. Mhaw normal track in 1 S69 on his 

retnrn journey to India arid 
apparently heard uo name for the glacier. 
I Ie  gives not ouly a very vivid descript.ion 

of the glacier but  also a sketch of i t  h!- l ~ i m  
forms one of the few coloured illustrations 
of his book. ' H e  appears to  have been tlie 
only traveller till recent gears to describe 
the glacier or to realize its sizc; and the 
absence of any name in his report is remark- 
able, as he gives the well-known narlle of 
'Khoomdan' to  the next glacior but a few 
niiles further clown ?he Shpok. 

I could obtain no meaning for the word 
ltenio in any of the local languages, but I 
was tolcl that in Tnrki i t  lrleans liues, bands 
or streaks. This might couceivab1~- apply 
to the glacier's medial moraines w h ~ c l ~  are 
~rominent .  

On our return journey 1 111atle a triangu- 
lation station on the highest 

Completion of 
hill on t,lie Depsang. The l)epsane 

- - 

at,n~osphere was very clea~., 
and 1 \\.as able to observe to peaks in every 
direction, including several which had been 
fixed b j  previous observers (l'eranl-kangl i 
and K 2 amongst others). Next day, from 
another hill, I again took observations to 
many of the same peaks. I hat1 thus rnade 
ten stations on the hills of the plateau, and 
from them hat1 taken observations to 60or  70  
new pealis in the i~e igbbo~~i l~ooc l ;  a n d  I \ \ a s  

also certain of the co~.rect ident~ficatio~l ol' 
several of the peaks tixetl 1)p ~ ) r c \  ior~s ob- 
servers. I accorJii12ly dec~tletl to co111l311te 
the 1)ositions of two of my stations by resec- 
tiou from the observations to the known 
fixed pealis, and base my triangulation on 
the clistance between my stations thrls ob- 
tained. Tliis entailed the abandonment of 
the idea of comniencir~g the triaugtilation 
f r , ~ ~ n  a measured base; but as my  inore 
recently observed stations were conl~ectecl to  
those around the base, I was able to  compare 
its measured length, with tha t  derived from 
the triangulation. This difference was 3 -07 
feet. The astronomical value for the Inti- 
tnde of the astrononlical station and its 
longitutle derived from the wil*i.less s i g ~ ~ a l u  
from Lal~ore \\.ere con11)ntetl in 1921 by 
Alessio and Abetti. T l ~ e  triangulated valucs 
tliffer from these bp  2 .g'' in latitude ailtl 
6 . 0 "  ill longitii~le, indicating a small nortller- 
ly and easterly deflection of the plumb-line. 

The compatntion of the triangulation 01,- 
servations occuniecl Snran- 
:er and n~yself 'till the end yzi'$:$' 
of June. I n  the meantime 

1 High Tartarg, Kishgar and l'irkand. R. 611aw. Lolldon 1871 P. 432. 
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Janina IJrabad had dar ted  a survey of the 
Deprang plains, while Shib Idal went back 
to Murgo to complete the survey of the 
r o d ,  and also to  carry out, so far as he was 
ablc, a survey of the old robte up the Shyok 
river. H e  found the Kumdgn glaciers block- 
ing the river, and wak unable to cross them. 

On the 1 s t  July Dr. Ue Filippi, accom- 
panied by Alessio, Abetti, Antilli, Pe t~gax  
and 3a111nz Prasad, left for the ICemo. I 
Lad fixed a certain number of peaks for 

Jamua Prasad's use but Aleisio I~oped to 
sopplement them. A f1111 ~.cl)ort of the 
exploration of the Itemo De 

g1acir.r Ilas hzen aiveti in lomres for explo. 

Sir P. De Pilippi's paper ILeruo 

read before the Royal Geographical Society, 
and as this has becu published in the j o u r a l  
of tha t  Society (I'olome xl,v~, 191 5,  pp. 85 
et xeq.), i t  need not be repeated here. 

111. EXPLORATION O F  T H E  lTPPER YARKANL) KJYER. 

On the day following t l ~ e  departure of 

Programme of the R e n ~ o  party Spranger 
survey detach- and I, with Shib Lal, left 

znent the Ilepsang camp. Our 
work was to investigate the correctness, or 
otherwise, of tlie mapping of the stream- 
subsequently referred to  as stream A-which 
rises near the Kara-koram pass and flows 
north and west of it.  This stream is s!?s~i;-n 

on the Atlas sheet (31 A) as draining into 
the ltemo glacier, and therefore as one of the 
sources of t l ~ c  Sllyok ri\er, bu t  111.. Long- 
staff suspected that  this was incorrect. ? 

After crossing the Depsang plateau we 
proceeded u p  the Daulat-beg-iildi or P ~ l o  
stream, leading to the Kara-koram 1)ass. 
This valley, a tributary of the Chip-chak 
-which drains into the Shyok just below the 
snout of the Ilemo-rises very gently. -\bout 
two or three nliles before t i e  head of tlie 
valley i~ reached, the Tsrkand roatl leaves 
the valley bed and ascends a t  an  easy 
gradient on the east side to cross the range 
throilgli a low gap. 

It is d i5cul t  to  understand why this 
pass has receivetl the name 

On the mrne Kara-Itoram, \vl~ich in 1lu1.ki Knra.Lora111 
means black rock or Lonlder. 

There are no signs 01) either side of the pass 
of large rocks nor is the soil black. The pre- 
vailing formation is red sandstone, ancl the 
most noticeable feature near the pass is a 
large patch of yellow-ochre our^ coloured earth 
on its sontl~ern slope. 

The name is applied by the traders to 
the pass alone end not to the mountains. 
Dr. Thomson, who, in 1846, was the first 

in his clay, " and Wayward i l l  1869 repeats 
the same information. ' The latter appears 
to have been the first to suggest applyiug 
the name of the pass to the range, so it may 
l ~ e  as well to remember that this extension of 
the name is purely due to Er~ropeans. Shaw'e 
views in the article already quoted are in- 
teresting and his descril)tlon of the 1)ass is 
very good. 

The co~iutry a t  the l~eadwaters of the 
YRrkand river, so far a,. 

S p t e m  of 
we could discover, is never nomenclature 

visited by Lulikhis or emploged 

Kirgliiz, ancl seems quite 1111hnown to t l ~ e n ~  ; 
naturally therefore we were unable to obtain 
local uaines for any places an-ay from the trade 
roiite. To avoid amb~guit!-, and to make 
this narrative clear without useless repeti- 
tions, I have acloptecl an alphabetical oomen- 
clature for the various featuies, but thi- 
s!-seem is not to be consitleretl in arry waJ- 
permanent and is usetl for this report only. 

W e  reaclied the watershed between the 
Daulat-beg-iildi valley and the northern or 
"A" stream in two easy n~a rc l~es  from our 
Depsa~ig camp. The melting snow on the 
slopes above the col form two small stream- 
lets, n-hie11 enter the valley on the watershed 
itself, one on the eactern side and the other 
on the nest. The col is so flat tha t  these 
streams flow intl~fferentlj-, according as slight 
obstructions deflect the flow, either to t.he 
south to join the Chip-chak and thence the 
Sh-ok, or to the north to  stream "A" and 
the Yirliand river. On our tirst visit, on 
the 3rd Jllly, both dreams were flowing in 
both directions. 

E~~ropean  to reach the pass, found the same W e  were delayed a t  our camp here for 

"lso Mr. R, 6haw;  orde 111s paper " .1prtn1.e of " Journal of R.G.S.. vol, xrr. 
Karhgai. U J I  the g r o g r q l y  oJ E. Trbef" $ 0 1 .  xLv1 of ' Journal of B.G.S., vol. XL. 
the H.G.S. 1876, vol. XIX Journal of I1.G.S. 
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two days by heavy  now, but 
8~re.m l* A V on the 6 th  July we were able 

to  resume our march ~iortli- 
wards down strearn A ". Next day we 
reached the place where, on tlie Atlas shert,, 
the stream is shown bending to the west. 
Here i t  enters a fair-sized ampliitlieatre or 
h i x i  into which several other streams flow. 

This basin is described by Hayward 
and shown on his map as tlie sonrce of the 
Yiirkand river, but  he visited the place in the 
middle of winter, when i t  was covered with 
snow, and his description is, in some respects, 
a little niisleading. N o  glaciers are near the 
basin, nor are any of the hills in its imme- 
diate vicinity permanently snow covered. 

Entering the amphitlieatre a t  its soutll- 
ern extremity is a large 

stream "B" stream "B", tha t  Hows from 
the west and carries much 

more water than stream " A  ", and is 
evidently the main channel. On the Atlas 
sheet, this is shown as a coiltinnation of 
stream " A " and flowing into the Shyok. 
The valley, therefore, must have beeu seen 
by Johnson, from whose sketches the map 
was constrricted. jU But  lie, also, was in the 
neighbourhood in the wiuter, and i t  is almost 
certain that  he made his sketch of the valley 
from a distance and not from an actual visit 
t o  the spot. If  so, his n~is take  is ewus-  
able, for, as seen from afar, there is every 
indication tha t  stream " 11 " takes B westerly 
course. There is a very obv iou~  gap in the 
range in tha t  direction, while to the north 
the mountains appear contiuuous and un- 
broken. Although I knew i t  was most 
improbable that  tlie map was correct, i t  was 
~ i o t  until I actually saw in which direction 
the water in d ream B " was flowing, t ha t  
I was con\~inced that  the Atlas sheet was 
wrong. 

A small d ream "C " enters the basin 
from the east also a t  the 

stream U C 'v southern end. I t s  valley is 
very flat and open, and 

leads, as me a t  once suspected, by a low pass 
to the YBrkand road, near Balti-bran~a. 

The basin is not a lalie, as Hayward 
surmised, but  between stream " B "  and 
another one " D ", \vIiicL also enters the 
amphitheatre froin tlie west a t  its northern 

end, is situated a bniall t i~rn ,  fed by o brook, 
drai~iiug the comparatively flat tongue of 
land lying between tlic two larger streama. 

Strmrn " 1) ", wliich was carrying a 
goocl deal of wntjr a t  the 
t i~rie of our visit, flow* in R Str(.n111 " D "  

continetl channel, a r ~ d  seenrs 
to be tlie olie ineritioned t~x  Hayward in his 
narrative, as the source of the Yirrkantl river, 
H e  came from the nort,li and only spent S 

day in the 1)asin and fro111 liie description i t  
appears that  this was tlie stream he explored. 
He had not mrich tirne for extensive trips 
elsewhere in the basin and may not have 
noticed the nrucli larger valley further south. 
H e  only mentions one stream entering f r o u  
the west, and if he had seen stream " B " he 
would sure!y have spoken about it, as he was 
an accurate and careful recorder oE what he 
saw. 

Streani " H "  flows iri a wide open 
valley, a t  the head of which is a gap in the  
hills. Having found the existing rnap in- 
correct in this area, I decided to explore th is  
valley; but  to  do so i t  was necessary first t o  
bring up more srippliee, as my transport only 
enabled me to carry food for eight days. 

f l  lliree ~ : L F S  h :~ l t  close to the junctidri of 
stream " D " with the Yarkand river sufficed 
to bring f~ ,o r~ r  1n.v main depot near the Kara- 
~ O I . ; L I ~ I  1)a.s~ er~ougli s ~ l l ~ l ~ l i e s  101. about three 
weeks. During the halt Sliib La1 surveyed 
tlie suwoundiiig country while Spranger and 
I rnacle two stations on the hills bordering 
the amphitheatre. From one of these I 
noticed, that,, at, the gap a t  the head of 
stream l '  U " Ivas a glacier, brit tliis, instead 
of e r~ te r i i~g  the valley, as one would expect, 
seemed to ilow across its I~ead. I imagined 
tha t  this glacier must either be the Remo, 
or one very close t o  it, so I was naturally 
more desirous than ever to explore tliis 
valley. Moreover, if this area wax surveyet1 

now, I could, after my  tr ip tlolvu 
the river, return bj- a different routc, and 
thus map more or blie uusurveycd irrea. 

On tlle l l t , l ~  July we startc~tl up stream 
I3 'I, and on the way 1 kJxplorntion of 

stream* "H"CI 
clirrlbed a high, conspicuous snoot 

Iiill, sitr~ztecl inore or I(>ss in "E" 

the centre of the anil)liitheatre, and made a 
station on its summit. Next day, in miser- 

Journal of R.G.S., vol. XL.  

6' See postscrip1 note qt tho .and of the report. 
table sheet of this area. 

I have recently examined Johnsou'~ origiu.1 plane- 
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able weather, we pursued our way upstream 
md reached the head of the valley, which 
we found occupied by the snout " E ", evi- 
dently belonging to the glacier, which from 
the hill in the basin, seemed to flow past the 
head of tlie valley. About half a mile below 
this snout, another stream B' ", carrying 
much less water illan that  issuing from "E", 
joins from the west, and we continued our 
march up this stream. I t  is only a few 
miles in length and me pitched camp about 
a quarter of a mile brlo~v a low pass " G "  
a t  its head. This gives entry to a valley 

H ", and resting on t l ~ e  south side of the 
pass, but not blocking the passage, is a large 
glacier with snouts projecting into both 
valleys " F" and " H ", which form the 
sources of the streams that  flow down them. 

I thought, on seeing the pass, that  the 

Valley " B " valley 'l H l' was the head 
seen f lom pass of stream " D "  and that I 

" G "  
would be able to return bp 

i t  to  my depdt situated where this stream 
debauches into the amphitheatre; but \!.hen 
I crossed the pass, I found that  the valley, 
icstead of trending in a north-easterly direc- 
tion as I expected, extended as far as I could 
see north-west to  west. The valley was 
fairly open but  of no great width and was 
bounded on both sides by high hills, only 
snow-covered on their summits, and no 
glacier of any sort could be seen to  enter it. 
As I only had four days supplies n i t h  me, 
and thinking that  I was certain to enter this 
valley from its junction with the main river 
later on, I did not go more than a mile or so 
down it. From the results of our subsequent 
surveys, I now believe, with some degree of 
certainty, tha t  this valley drains into the 
Oprang, and is probably the source of tha t  
river, a fact which I did not suspect at the 
time, as Sir  P. Younghusband, the discoverer 
md only known explorer of this river, had 
placed its source 30 or 40 miles further west. 

A halt  on the 13th July, to  enable 
Shib La1 to  survey this region, was spent by 
Spranger and myself in computing, and on 
m e  14th me commenced our return journey. 
As I was not satisfied that  we had found 
out  everything about the glacier whose 
snout "E " occupies the head of stream "B", 
I decided to investigate i t  further. W e  first 
climbed the old moraine on its left (best)  
side, but  the height was insufficient t o  enable 

a 

a Journdof the 1L.G.S. Vol. a page 69. 

us to  clear up the situation. Croesing the 
rtream issuing from the snout we passed 
below thoae of two smaller glaciers-which 
come down from the hille on the emt  but do 
not quite reach the big glacier-and aftar 
much hart1 scrambling, attained the summit 
of H high hill. 

From here we had a most magnificent 
view, and the secret of the Joint glncicr 

Remo lay before 11s. I t  was 
evident tha t  we were on the r ~ v e m  

nvatcrshed between t\vo river 6J sterns. The 
glacier, one of whose hranches extends into 
the valley " l3 " we had corn€* up, has another 
but much longcr arm on the southern side of 
the watershed; this is joined a little lower 
down by yet another,-still wider b u t  more 
or less parallel to it,-and after the jurlction 
flows downward in one unbroken ice-stream 
to unite with the wide glacier from Collins' 
Pk. 7, (Pk. 50/52E). A short distance 
below this junction, the combined glaciers 
end in the snout from which tlie Shyok 
river issues. 

We had therefore made the interesting 
discovery that  the Shyok, one of the main 
tributaries of the Indus, and the Ygrkand 
river had a joint origin in the Remo glacier. 

W e  made a station on the hill, and after 
taking many valuable observations, ertcted 
a large cairn. Three or four days later, the 
Remo exploring party under Dr. De Filippi 
on their way up the glacier saw our cairn, 
and also used i t  as a station. W e  did not 
reach our camp till very late tha t  night, ae 
we had to  cross the stream in the dark, 
during the hours of its maximum flood of 
glacier and snow water. Next day we 
crossed a pass into valley " D ", which Shib 
La1 surveyed, and on the day following 
arrived a t  our dep8t in the amphitheatre. 

On the 17th July, and the three succeed- 
ing days we followed the 

Streams " I " course of the main river, and ,, 
making stations on suitable 
hills and surveying the country. On the 
POth, me reached a place where two large 
tributaries, " I " and " J ", joined from the 
west. I felt convinced tha t  the northern of 
these two streams, " J ", was the one which 
Hayward describes as leading to a pass 
across the Kara-koram to  Nubra. W e  
were therefore two daysJ march from Khufe- 
lang and the river we had been following 
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was without doubt the Ydrkand. 
The weather for the last two days had 

been threatening, and on the 20th i t  culmi- 
nated in a dense haze, with continual rain 
and snow-squalls, t ha t  prevented us from 
seeing a t  any time further than a mile or so. 
The  volume of water in the river was now 
very considerable, and streams " I " and " J" 

IV. THE RETURN JOUItNEY 

To avoid re-traversing our old route, I 
determined to  cross the river and explore a 
large stream " K ", t ha t  we had seen fiow- 
ing  more or less parallel to the main river, 
and n~ak ing  a junctio~i with i t  on t l ~ e  riqht 
bauk, slightly north of the place where 
stream " I " joins on tlie opposite side. 

h'ext day, the Zls t  July, we started on 
our return journey. W e  

Crossing the Ykkaud rrrer experienced great difficulty 
in crossing the river, and 

only succeedecl on the second attempt,, after 
half a dozen unladeil men roped together, 
had found a practicable ford. The water 
was coming down like a mill-race, well over 
the coolies' waists, so that  every moment I 
e x ~ a c t e d  to  see one of them swept off his 
feet;  but by putting the biggest men on the 
upstream side to  break tlie force of the 
current, and with a!] the men in a line, 
shouting invocations to  their deities, we 
managed to ge t  across without accident. A 
reward of four anilas per man, paid to  each 
immediately we reached the far bank, did 
much to  make them forget their dam11 condi- 
tion and to furnish a subject of discussion 
over the camp fires for the next few days. 
The meatl~er still remained unfavourable, 
for during the morning the snow and rain 
squalls still contillued, tliougli during t l ~ e  
afternoon conditions somewhat improved. 

The following day was overcast, but no 
rain fell, and we reached 

Streams ,, ,, Jc ,,L,, the I~ead of stream " K ", 
crossed an  easy pass, and 

entered a valley " L ", which evidently 
joined the river near a big bend about twelve 
miles below tlle amphitheatre. W e  did not 
reach the river t ha t  night. as I had hoped, 
but  were forced to  halt a t  nightfall some 
four or five miles short of the junction. 

I now decided to t ry  and find some may 
into tlie valley, which the 

Gtream " M" Yarkand road follows after 
crossing the Kara-koram 

were also bringing down a large quantity, 
so to  cot~tinue further n0rt.h was almost 
impossible. l came to the conclusion that, 
as we had settletl the qllestion tha t  we had 
to  investigate, i t  was inatlvisable to  at tempt 
to per~et~rate further downstream a t  thin 
time, and so decided to return. 

T O  T H E  DEPSANG PLATEAU. 

pass. Next day, therefore, I sent Lance- 
Naik La1 Bahadur with a moiety of the 
coolies to fetch the remaining supplies from 
our depOt in tlie amphitheatre; while with the 
rest, carrying double loads, I made a sllort 
march and camped a couple of miles or so 
up  the stream that  I intended to explore 
first for a pass leading to  the k'irkand road. 
This stream, " h1 ", joins the river close to  
its jullction with strcam " L ". La1 Baha- 
dur did not arrive in camp that  night as 
expected, but early next morning-the 24th 
July-one of his men was seen uystl.earn of 
our camp, and from a distance shouted that  
La1 nahadur with his party was campell a 
few miles away. As our route led towards 
them, La1 nahadur was instructed to join us 
on tlle march. It alq~eared tllat lle, think- 
ing  we would camp furtller upstream, lrad 
attempted a short cut. Instead of coming 
down tlle river and t,hel~ going up stream 
" M ", he ascended the valley " C " and by a 
side nala crossed a pass intg valley " RI " by 
one of its tributaries; but the distance proving 
further than he expected he lrad not been 
able to reach our camp before darli. 

I made a station on tlle way, and i t  
m-as late in the afternoon l be Yirlrrnd 
before I followed the track c : A I B I . ~ ~ I ~  I . ,  ote  

made by our caravan. On reached 

reaching the head of the valley, I n7as 
deligll~ed to find that  i t  was not blocked by 
a glacier, as I feared i t  might be, but an  
easy pass gave access to an  elevated valley, 
which evidently drained into tlie stream 
alongside wllich t l ~ e  Yirliand road passefi. 
More or less on the pass itself was a fair 
sized lake. I had only six days' suprlit s left, 
and as, even if we found a pass a t  once, i t  
was a t  least three da3.s' march from our 
camp of the 23rd to  our Kara-koram pass 
depOt, there was not much latitude for 
delays. M y  anxiety was therefore much 
relieved a t  finding a pass on the first at tempt;  
and i t  was completely allayed on arrival a t  
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camp,  when I heard t h a t  one of the  cooliee, 
who had previously been t o  Ykrkand, recog- 
nised a rather consl~icuous hill, some ten milee 
ditltant, aB being closo t o  the  t rade route. 
All  anxieties about  strpplies being ended, l 
decided t o  ha l t  tlre following day  ( the 25th 
Ju ly)  to enable Sh ib  I,al to  survey t h e  
valley and Spranger  xnd 1 t o  make a 
triangulation station. Any points fixed here 
would be very val~rable later on, when we 
would be marcl~infi along the  Ykrkand road 
on oilr way northwards. 

O n  the  26th we resumed o11r march. 
Tlie weather was had, rain 

Calti-bransa. and mist  preventing any  
srrrvey work, Lut th i s  was 

n o t  of much importance as  we wo111d have a n  
opportunity of doing i t  later. W e  camped 
t h a t  n igh t  a t  Balti-bransa, a regular halting- 
place on the trade route, having no difhculty 
in  recognising the  road, whet1 we reached it ,  
by the  skeletons of t ransport  animals which 
bordered it. 

N e x t  day we arrived a t  our old main 
depbt  camp of the  3rd t o  5 th  Ju ly ,  near the  
Ka1.a-koram pass. l l ere 1 proposed t o  hal t  
B day, and malie a station on one of t h e  
neighbouring hills, as I had not becn able to 
d o  this a t  our first visit, owing t o  bad wea- 
ther .  B u t  at n igh t  heavy snow fell, and  
continued t h e  following morning. A s  we 
would cross the  pass again later, I did not  
think i t  worth waiting for  tlre weather t o  
clear, so decided to continue our march to- 
wards t h e  s tanding camp on the  Depsang. 
A s  this  route had been already surrej-ed, t h e  
bad weather did not  matter  from t b a t  point 
of view. J u s t  a s  we were leaving camp, i t  
was reported t o  me t l la t  one of t h e  coolies 
was sick, allcl ~vo~l l t l  be unable t o  carry Iris 
lo:lcl. I-!is condition did not seem serious 
I~ontever, a s  when 1 sl~olie to  him he stood u p  
and  said 11e was capable of rnal.ching with us, 
if relieved of his load, which accorclingly 
wag d,istributed amongst  the  other men. 
Short ly  af ter  our  arrival tha t  afternoon a t  
c a m p  a t  Pulo, I heard t h a t  t h e  man had died 
while on tlie marcll. This  untoward event 
was as  much a surprise t o  me, a s  t o  his com- 
panions, some of whom a t  once returned t o  
watch over t h e  body dur ing  t h e  nigbt.  A 
bs l t  on t h e  :?9th was imperative t o  allow t h e  
men, who were mrlch upset, t o  make the  
necessary funeral arrangements ; 60 t h e  

7 Joor~lal of Fl.G.8. Vol. 46. 1876. A Prince of Ka 

weather havirrp: improved, Spnrngcr and I 
occupied o u r ~ ~ l v e s  in making  a station on 
one of t h e  atljarent hills. 

On thc W t h ,  to  avoid traversing ground 
already s u r v e y ~ d ,  \rve struck 

oio Re,no 
UJJ tho side etream, which mnd ?lachen ula- 

joirrrj tlle 1)aulat-beg-ijldi c'er'toli''8pde 

valley from t h e  west at I'lrlo, and camped 
about  ten miles from the  junction. This  
stream carries moch more water than the  one 
emanat ing from tlio Kara-koram pass, and  
i t s  bed is absoll~tely covered with fossils, 
1xinci1)ally ammonites, tlomc of which are  of 
great  size. Shaw mentions 7 t h a t  several 
independct~t  witnesses told lrirn t h a t  up  this  
s t ream there is a way over a difficl~lt glacier 
pass, by wl1ic.11 Khapalu in Haltistan may be 
reached in tcn d a j s .  W e  I~card n o t l ~ i n g  of 
this route when we arcre in the  neighbour- 
hood, b u t  it is interesting in connection with 
t h e  relics of previous travellers found b p  tlie 
Workmans on tho Sik-chen glacier. This  
route, which seems feasible, would have to 
follow the  I h m o  glacier t o  t h e  Tnrim-shahr 
affluent of t h e  Sia-chen and thence over t h e  
Sia-la or Uilapl~ond-la. 

Next  morning, af ter  going up  a side 
valley leading westtvards and crossing the  
range at tlre head of it, t h e  caravan went  
down the  adjoining valley and camp wars 
pitched on the banks of t h e  Chip-chak ; while 
Spranger  and 1 kept  to the  nortli along t h e  
crest, till we reached its highest point, where 
we made a station. 

A halt on the  1 s t  August  for  supply 
purposes was usefully em- 
p l o ~ e d  in computations. O n  Stream "N" 

t h e  2nd, we started up  a 
large s t ream " N ", which joins t h e  C h i p  
chak near our  camp, hoping t o  find ite 
source on t h e  mnin watershed. Tlie weather 
dicl not  look very promising when we started, 
ant1 a t  about  half-past nine snow began t o  
fall. Sprarlger and  I, pushing on ahead of 
the  caravan, soon reached the  ~ p p a r e n t  
head of the  valley, b u t  owing t o  t h e  snow 
we could not  determine mhithcr t h e  pass 
led. There was neither water  nor b i ~ . / s i  a t  
this  place, and a s  i t  seemed unlikely t h a t  
t h e  coolies \vould ge t  much further, I decided 
to return and s top t h e  caravan at a place 
where t h e  s t ream lay in a deep ravine and  
made a junction with another enter ing 
through a gorge f rom t h e  west. Th is  place 

.#Agar on the Oeography of E. Tibet,  by R. Shnw. 
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more or loss at t h e  limit of t h e  scanty 
vegetation which t h e  valley contained. A 
short  break i n  t h e  s torm enabled us to  pitch 
the  tents,  b u t  no sooner was th i s  doue t h a u  
t h e  snow recommenced, and  continued for  
&he n e s t  seventy-two l ~ o u r s  without  a break. 
'Computations kep t  our  minds from dwelling 
too much on  t h e  weather c o ~ ~ d i t i o n s ,  a n d  un- 
pleasant a s  these were wit11 us, we realized 
t h a t  t h e  Hemo party, which we knew was 
more or  less a t  t h e  highest point of tlie 
glacier,  was iu  a f a r  worse plight.  

O n  t h e  6 t h  August ,  the  s torm having 
cleared, we made a fresh start,  and  we then 
found t h a t  t l ~ e  western stream was t h e  main 
one, a fac t  we had failed t o  realize original- 
ly, owing t o  t h e  snow-storm. This  curious 
feature of a stream, f o r  no apparent  cause, 

- - 

suddenly leaving a compnratively open 
valley t o  c u t  a deep ant1 narrow gorge 
th rough  t h e  adjoining range,  is a fair ly  
common one i n  th i s  immediate neiglibour- 
hood, a s  we came across more than  one 
example of it .  We,  however, continued u p  
t h e  valley t o  t h e  place which Spranger  a n d  
I had reached on t h e  2nd, and  dropping 
steeply down on t h e  northern side of t h e  pass, 
rejoined t h e  main stream. W e  cont i t~ued 
up th i s  t i l l  we  reached i t s  debouchure from a 
gorge,  evidently near i t s  source, and  here 
we  camped. 

N e x t  day, sending t h e  coolies back t o  

View from 
collect LIrlsi, of which none 

Shyok-Yirkwnd grew near our camp, Sprang-  
rrver wute~.shed er, S h i b  La1 a n d  I climbed 
a high hill in  t h e  vicinity, in  order t o  make  
a station. T h e  weather was for tunately 
very fine, a n d  t h e  atmosphere absolutely clear. 
From t h e  summit-which was t h e  highest  
point y e t  reached b y  us and  just  under 20,000 
feet  i n  altitude-it was  evident t h a t  we  were 
o n  t h e  Shyok-Yirkand  river watershed, 
a n d  w e  were rewarded f o r  our  long a n d  
rather  t i r i n g  cl imb b y  t h e  mos t  magnificent 
view imaginable. Ke, t h e  Gasherbrums, 
a n d  Teram-kangri  t o  t h e  west, wlth t h e  high 
Sassir peaks and  even more d i s tan t  oues t o  
t h e  south, were prominent objects ; whilst 
to t h e  north,  amongst  innumerable snow 
peaks, we recognised m a n y  t h a t  we had 
fixed dur ing  t h e  preceding month. T o  t h e  
east ,  very d i s tan t  mountains were visible, 
and,  i n  fact ,  we were surrounded by  one 
gorgeous circle of range  upon range  of 
snowy. heighte. 

Immediately below us t o  t h e  west, at 
t h e  head of t l ~ e  valley up which we had 
marched, was a low pass, ou t h e  ncstern side 
of which t w o  glaciers sloped down from a 
high snow peak. Between the  snouts of 
these glaciers, which seenied almost t o  rcst on 
t h e  pass, was a small lake. Af te r  finishing m y  
observations, I returned t o  the  camp v i a  this 
pass, t o  satisfy myself of t h e  actual direc- 
t ~ o n  of t l ~ e  glacier streams. T h e  lie of t h e  
hills and  valleys in this  region is so lincer- 
tain, and I had been so often deceived by  
tlie unexpected course taken by them, t h a t  
I knew t h a t  nothing less than actual inspec- 
tion on the  spot would ensure tllat no mistake 
was made. I found t h a t  t h e  nor t l~ern  
glacier of the  two had dammed t h e  va!ley, 
so fo rming  t l ~ e  small lake, into n h i c h  t h e  
southern glacier drained. I followed t h e  
s t ream i s s n ~ n g  from t h e  northern one f a r  
enough to satisfy myself t h a t  it flowed into 
t h e  Yirl;nnd river. 

Only a few miles of the  watershed now 
r e m a ~ n e d  t o  be ma1)ped ; we therefore retraced 
our  steps next  day  down t h e  valley (" N l'), 

a n d  passing below our point of en t ry  f rom 
t h e  passcrossed on tlie 6 th ,  effected a passage 
oE t h e  range t o  t h e  west through a g a p  in it. 
W e  then sliirted t h e  northern side of a n  open 
high-lying valley, a n d  camped t h a t  n igh t  
i n  a n o t l ~ e r  large valley " 0 ". T h i s  led 
northwards and, I hoped, t o  t h a t  portion of 
t h e  watershed a s  y e t  unsurveyed. 

T h e  following day, t h e  9 t h  August,  we 
star ted u p  s tream " 0 'I, and 
af ter  a short  march reached streum "0 ' '  

i t s  head. A s  t h e  weather 
was threatening, Spranger  and  I a t  once 
climbed the  highest of t h e  surrounding hills, 
intent  on making  a station. This  hill, 
though only fifty feet  o r  so  lower than  t h e  
one we had ascended two days previously, 
proved much less arduous, and  when I 
reached t h e  summit ,  though  most  of t h e  
surrounding hills were still  visible, a b ig  
snow-storm c o ~ ~ l d  be seen approacl~ing from 
t h e  south. T h e  hill was not, a s  I had hoped, 
on t h e  watershed, as  a large s t ream drained 
from i t s  north-western slopes towards t h e  
Rerno, and t h e  main watershed was fur ther  
north. A n  hour later, a s  Spranger, with t h e  
coolies carrying t h e  theodolite, reached t h e  
summit ,  t h e  s torm burst. A s  i t  was s t i l l  
early, we  waited, in t h e  hope t h a t  t h e  weather 
would improve. Fortunately af ter  a n  hour 
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or  so the snow gratlually ceased, aud soon 
most of the 11e:tks again became virlible. I 
was able to take all the observations required 
and we reached camp before dark. 

Next day we halted to  enable Shib La1 
to survey the valley, while the coolies went 
back to collect hlirtni.  I sent the two 
Gurkhas over the pass into the northern 
valley, to see if it  cont.ained f~rel ,  while 
Spranger and I, as usual durinx lialts, spent 
the day computing. The (;~lrltlias on their 
return, reported tllat the valley " grew 
nothing brit stones ". On the morning of 
the 11th the weather was a ~ a i n  bad and 
snow was falling. W e  had but t.llree days' 
supplies with us, arid were a long day's 
march from our depOt, so OIII. stock of food 
wonld only suffice for one march into the 
valley aud back. In  view of the unsettled 
state of the weather, this did not seein 
sufficient. .inother triangulation station in 
this neighbourhood was not essential, and 
though I mould have liked to explore this 
valley myself, 3 decided to divide the 
caravan, as this appeared t l ~ e  only sure 
mctl~ocl of co~nplet~ing the surrey of this, 
the one remaining, gap along the watershed 
between the Remo glacier and the Kara- 
k ~ r a m  pass. 

Accordingly, giving S l ~ i b  L 1  all the 
sul)plies we had, and the two or three loads 
of Liir/nj bro~rglll up the previous day, with 
bulficient coolic~h to make light loads, Spra~r-  
ger a1111 l, wltll tlre remainder, rarrying ?he 
r e 4  of tlle ~ c ~ ~ ~ i p m e n t  allcl conseq~~ently very 
heavily laden, made a forced march to orlr 
tlcl~;'t. This arrangcs~nent gave S l ~ i b  Tal 
aml'le 611l1llliefi for more than a \vcek, wl~ich 
\\ould sutfice for thc w o ~ k  reclulred, cven if 
lie e\l~eriericetl Lad tveatller. Our coolies, 
sl~urretl bp tlle kno\r.letl~e that  unle-l they 
reached the depdt that  day they noald have 
no evening meal, marclred very \\ell, and 
\ye reachet1 our clcstlnation-tlie camp of tlle 
I s t  jluqust on the ('hi p-cllab.--before night- 
fall. 

O n  the 12th - l u g ~ ~ s t ,  we arrived a t  
the standing camp ou the 

H e t u r ~ ~  to  Depang ,  receiving a wmrm Depsaog 

welcome from the two 
meteorologists, who had spent the whole 
period there, arid from the geologists who 
had returned there about a week earlier. 
The following day the Hem0 party arrived, 
aucl two or three clays later Shib Lal, n,ho 
had satisfactorily completed the surrey of 
the area he had been left to finish. 

V. T H E  SECOND H A L T  O N  THE DEPS- iNG PLATEAU 

A N D  T H E  MARCH T O  SUGET 

Ghulam Rasul, our caravan-bashi, had 
left the Depsang camp on the 30th July 
for Shshidulla to make arrangements for 
transporting the entire camp to the northern 
side of the Kara-koram pass, and a letter 
had been received from him saying tha t  he 
wonld return with the necessary baggage 
animals on the 19th August. This interval 
Sprauger and I utilized in conlputing the 
more impohant results of our observat,ions. 

Owing to landslips on the Slryok valley 
road, we Ilad not rcceived 

of ~ ~ ~ r ~ ~ ~ ~ , , r  any post for six weeks, so 
were all dtlighted when a 

mail-runner arrived on the 16th. Our joy 
however was much damped a t  the news i t  
brought of the outbreak of the European 
war. This information was conveyed in 
a brief telegram, sent to me from Jndia, 
which had reached Leh after our post-runner 
had left, but which Captain Gabriel had sent 
on by a mounted man to overtake our mail. 

When the telegram had been deapat,ched 
from India, England's action Retarn of 
was unknon-n. and I was told of icer~  and Qur- 

to remain w ~ t h  the espedi- khas. 

tion pending further orders. The three 
Italian officers with us decided to return to 
Italy a t  once. They-Commander Alessio, 
R.I. Navy, Lleut. Antilli, R.I. En,' wneers, 
and Professor illessaudn, an officer of the 
reserve--accordingly left for Leh next day, 
and I sent the two Gurkhas with them. 
Much as I reqretted parting with the latter, 
I did not feel that  I was justified in detaining 
them under the unprecedented cirrumstances 
tha t  had arisen. Always cheery, making 
light of all difficulties or d~scomfort, they 
earned golden opinions from all the members 
of the expedition. I regret to add that both 
me11 were killed during the Great War.  

The sudden departure of our comrades 
entailed some alterations in the arrangements, 
but Dr. De Pilippi decided to  adhere to the 
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original programme of work as far  as possible. 
I received the honour of being appoint~d 
second in commantl in place of Alessio, but 
I am thankful to say tha t  no r~ntoward acci- 
dent to our leader nccessitated my acting in 
tha t  calbacity. 

Tlie transport having arrived on the 

F~nrrl c ~ o ~ s l n g  of 
1'3th August, n c  lcft the 

a following day and all procee- 
pllss ded togcther for the lirst two 

marclles as far  as Baksa~n-b111ak. \L hcn 
crossing tlie Liara-koram pass, fol.tuuately 
this time in fine weather, I made a stat iot~ on 
the hill immediately south of, and about half 
a mile from, the pass, and another on the 
yaes itself, close to  the p ~ l l a r  erected to the 
memory of the explorer 1)algetsh The 
height of this latter station, derived from my 
triangulation, is 18,270 feet. 'Th~s talue is 
some 400 feet less than tliat rccorcled 011 the 
most receut rnaps, but is alniost exactly tile 
same as tha t  glven b j  J o l ~ n s o ~ i  I I I  1 x 6  I.. 
Balisatn-bulak, \vl~icli is shown much out OF 
position on tlie e r i s t i ~ ~ g  maps, was not 
reached by the transport till after dark, and 
the  surveyors did not arrive till next morning. 

Here our party divided-Dr. 1)e Filippi, 
Ginori, Abetti and I, with 

Dirision of the 
P"ltY 

all tlte heavy technical ki t  
proceeded to Suget, z:ia the 

pass of tha t  name. Spranger and Petigax, 
with Jarliua Yrasad, followecl the direct 
caravan route, via  Ak-t;lgl~ to Khufelang, 
taking with tllenl tlte main bulk of tlie 
supplies. Spranger and Petigax were to 
remail1 a t  Iihufelang until 1 joined them, 
while Jamna I'rasad, taking with l ~ ~ m  the 
suppiies for Dr. De Pilippi's partj,, was to 
go  three marches further down the Yi~rkand - 

river to Kirghiz-jaugal, a t  tlie junction of 
the road from Suget, and tl~erti a o w t  the 
arrival of tha t  party. Shib Lal was to 
proceed by a valley situated between " K " 
and " h1 " streams and the route follonred by 
Spranger and Petigax. This valley d ra~ned  
into the Yiirliand river about a day's march 
above Khufelang. F r o n ~  the j ~ ~ n c ~ i o ~ i  he 
was to survey upstream t o  the neigltbour- 
hood of 1" and " J " streams, the limit of 
our esploratiotls in July. It was my inten- 
tion, after reaching Kirghiz-jat~gal, to go to 
Khufelang and, with Spranger ancl Pe t~gax ,  
to join Shib Lal and then explore " 1 " a t ~ d  
" J " streams. 

I will deal with my experiences first. 

The division of the various loads amongst 
the tltrce partics took a 
oonsidcrablt~ tinlll, so we clid 

~ ~ ~ ~ ~ ~ r ~ ' ? ~ ~  
not Icavc: I3al;s;r1n-l~rtlak until 
after rltitltlay 011 the 22ttd A I I ~ L I F . ~ ,  and orily 
marched as far as l)iu.wiz-sarigl1-6t, a camp- 
ittg ground on the roatl to Suget, \\hicl1 liere 
lies slightly tlast of thc main Y:irliat~d track. 
From this place J n~atlc, on a cavalry sketch- 
ing  board, a haverse of the rorlte to Suget. 
Nes t  t1:ty crossing the wide opcn plain, and 
still 1iettl)ing but little east of the I 'irkand 
road, we passed the ca~nping ground of 
blalik-sai, and \\rent up a tl.it~utal.y " P " of 
the l i i r ~ i a n d  road stream. A short tlistauce 
above the junction, the stream l)ifttrcates to  
flow rorlrld a ~~ellowisll sandsto~te hill, which 
rather inapprol~riately, is called 4 k-tagh 
( = v  I ,  in i ) .  We ascended the 
eastrrn bra11c11 ; the other keeps to the north 
of the hill and n1:~kes its j~~r~c t io r i  with t,he 
1-i~rkantl road strcarn close to t l ~ c  c:bmping- 
grout~d of Xk-tigh.  T l ~ e  gradient. :ll,ove tlte 
bifurcation is very gcntle, and tllc valley is 
open. About ten or twelve miles above Ak- 
tiiqli is the camping ground of Chibra, a 
forlorn and desolate spot in rather a narrow 
part ot the vallcy. Here we were joined hp 
the two geologists, Dainelli and hfarir,elli, 
wlro hat1 lcft the Depsnng carnp two days 
before 11s to examine the ammonite-fossil 
vallcy near l'ulo. 

Nes t  dav, me continued to follow stream 
" P ". I t s  valleyagnin opens 
out considerably after leav- St~.eam "p' '  

in$ Cl~ibra,  b ~ ~ t  still kcrps 
its gcntlc slope, antl, after n~arcliing for about 
five milcs, we rfarhetl t,lle pass. Snow peaks, 
of no great hright, f l a ~ ~ k  i t  on both sides, 
a~i t l  tile view is very restricted. Abct,ti and 
Gint~ri tool; l~ypsometrical  measurement,^ on 
the pass, but the resalts of tlicse ohservations 
have not yet reachecl me. T l ~ e  descent on the 
northern side is abrupt for tlie first t l~onsand 
feet or so, but the road surface rcmnins good. 

Soon aftcl crossing the pass, the lime- 
stone ro~l is ,  \vl~ich llncl becm 
the 1)revailing formation Su~rt-karanl 

since leaving Murqo in the 
Shj.01~ valley, gave place to granite, and this 
persisted until we again cro~sed into the 
Yirkand valley. Ir'ollowing the stream from 
its source on the pass, the valley of which 
is fairly open thrc ugliout, we reached, after 
ten miles, the grazing-ground of Suget, and 
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some three niiles beyond that, bugct-karaul 
(or fort), situated on tlle left Lank of the 
Kara-kisli river. 

Sir Aurel Stein's rnap vhowe two paral- 
lel ranges, about five miles apart, between 
Ak- t igh  and Suget. This region is on the 
extreme nlargin of his map, arld the cour~try 
has evideritly been sketclred from a distarlcc. 
Therc is only one range, and tLe southern 
one of his map is non-existerit. 

An obvior~s pass exists between the 
valley we followed from Suget pass, and the 
Kulshish-kun valley which leads from Suget 
to  Sliahidulla; this pabs is shown on the 
French 1/h1 map. 

Suget-karaul is situated a t  the place 
where the Sanju route from Leh to Yiirliand 
leaves the Kara-kish valley. I t s  square 
mud fort is occupied only in the open season, 
when i t  is the residence of a minor Chinese 
oficial. 

The Kara-kash river. here beginning to 
cu t  its way through the K'un-lun range, 

VI .  IJURTHER EXPLORATIONS 

W e  completed our work on the 2nd 
September, and left next 

The Kos-be1 
U ~ E E .  day. Crossing the Kos-b~l,  c - -  

e low and easy pass, we . - 

camped that  night in a grassy valley, known 
to  the Kir;hiz as Kulshish-liun. Kaltis, the 
narne given on Stein's map, was not recog- 
nised by the merl we had with us. This 
valley, which joins the Kara-kisli river a t  
Shahidulla, is well described by Hayward, 
but  the wild ~ a k ,  which lie says were then 
regularly found on the Kiilshish-kun grazing- 
ground, were conspicuous by their absence. 
Contin~:ing our march on tlre follo\ving day 
along the open valley, we camped that night 
a t  Kara-jilga, whcre the main valley bends 
sharply to tlie north and a small one enters 
from the east. On the 5th September, sliortly 
after lesving camp, we passed, high above 
the road, a large and very conspicuous glacier, 
mliich descends from a snow peak and fills 
up a side valley. About six miles from our 
camp, the road leaves the maiu valley and 
follows a small tributary, half a mile long, 
to  tlie pass. .4t the junction of this stream, 
the main valley bends towards the east, its 
stream r i s ~ n g  from a glacier which descends 
from a fine snow peak to  the east of the pass. 

flowr in a deep gorge. The wind, which 
rises every afternoon and contillurr till mid- 
night, blows with great violen~e. The 
granite rocks are t h u ~  much weathcr-worn, 
and the atmosphere of the vsllc.y, laden 
with the sarld raistd in great cloudn by Clie 
wirid, becornrs irl the afternoon quit41 opque.  

A t  S u p t ,  A k t t i  made ~ w ~ ~ d u l u m  and 

al.. ob.erued fur lnt itude ~ ~ ~ ~ ' ~ , ! ~ , ~ ' ~ ~ , ' ~ ~  
and received the wirelens - I  fiuget 

signals from IAallore for dcterminatiorl of 
the lorrgitude. (iinori alrd 1 aljsisttd hirn in 
some of this work, and irr addition I executed 
a small triangulation in the v~ci l~ i ty ,  starting 
from a measured babc, in older to provide 
material for com!)ut in~ tlir: orograph~cal 
correction for the pendr~lum observations. 

Professors Uainelli and Biarilielli left 
us on the 26th August, two d a p  after our 
arrival a t  Suget, to  proceed direct to Italy, 
via Kaishgar. 

IN  T l I E  YARKAND VALLEY 

The slope of the road from Suget to the 
pass is throuxhout very gentle and easy, but 
the descent on tlie wesc to the yarliand 
river is entire!? the reverse. Unfortunately, 
the day was very hazy, and the view from 
the ~iass,  described by Hayward as very fine, 
was denied us. The name given on Stein's 
map for the pass-Kiik-jart-da\%,in-was 
the one used by our Kirghiz transport-men; 
those given by Hayward and Younghusband, 
Kirghiz and Sokhbulak rrspcctively,-the 
latter possibly more correctly spelt Sorokh- 
bulak (=" cold spring " in Turki)-are 
derived from the camping-grounds on either 
side of it,  the former in tlie Y.irl;and valley 
and the latter on the Shatiidulln side. The 
heiqht of the pass was observed hypometri- 
cnllp by Abetti. To the west of the pass, 
the granite gives place to a schist, much 
laminated and crushed in places. After 
descending some ;3,(:00 feet or more in a 
few miles, keepicg to  the same rocky 
valley the whole way, nre reached, on 
the 6th September, Jamna Prasad's camp 
on the banks of the Y&rl;and river, about 
three miles above the camping-ground of 
Birghiz-jangal. 

After we had left Baksam-bulak, Jamna 
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Prosad had accompanied Spranger's party, 

Jamnn Pnrasd's and had surveyed the road, 
rond enrvey to and to some distance east 

At-t igh  of it, as far  as Ak-tiigh; 
between which places Spranger had made 
four triangulation stations. The march 
from Ak- t igh  to  Khufelang, accomplishecl 
in one day, was too long to  allow of much 
surveying; during a halt however a t  the 
latter place, he had visited a high hill in the 
vicinity, and from there he had been able to 
sketch in a good deal of the surrounding 
country, ~ r h ~ l e  Spranger, who had accom- 
panied him, made a station on it. 

From Khufelang to  Kirghiz-jangal, bad 
weather put  a stop to  all his survey work, 
but  while awaiting our arrival he had map- 
ped the stream leading from the Kok-yart- 
dawtin and the ground in the vicinity The 
river here runs in a verp deel) gorge, bet~veen 
rocky aud almost unclirnbable precipices, 
and eurveying is very clitticult. 

On the morning after orir arrival a t  
Kirghiz-jsngal, Dr. De Filippi with Ginori, 
Abetti and Jatnna Prasad proceeded down- 
stream with the intention of crossing the  
Aghil pass leading to  the Oprang valley, 
wbich they were to  explore, while I went up- 
stream towards Khufelang. 

The following account of the survey 
work done by this party is clue to Abetti. 
who writes- 

' As Dr. De Pilippi wished to travel as 
f m t  as possible, i t  was decided not to  survey 
during the  rnarch, but  to  s tar t  mapping a t  
Bgztir-dara, a place situated on the r ight  
bank of the  Yarkand river. This survey 
was be based in the first instance on 
astronomical co-ordinates, but  i t  was hoped 
to connect it,  later on, to  the triangulated 
peaks of the Kara-koram range. 

Arriving a t  Razitr-dara on the after- 
noon of the 9th September, 

Astronomical 
obcervmtionp a station was selected in the 
barn for survey bed of the valley on the 
from Biair-darn 

right. bank of a torrent- 
the Baziir-daryit-nrhicll here joins the Yir-  
kand river, and about fifty metres north of 
the  old fort. From this station, latitude 
observations were taken tha t  evening with a 
sextant, and a t  the same time a comparison 
made of the eleven chronometers carried by 
the expedition. On the lo th ,  time observa- 
tions were taken, with the same instrument, 
to the sun both in the morning and in the  

afternoon. Thc computation of these obser- 
vations gave the following provisional co- 
ordinates for the position of the Btizir-dara 
station-lat. 30° 24' 0", long. 76" 53' 3" E. 
of Greenwich. On the same day a small 
base was measured on an alluvial terrace 
above the  village, and connected to the 
astronomical station. Tlle i ~ ~ i m u t h  of the 
base was determined from bun observations 
from both ends and proved to be 5ti0 55' 0". 
The readings of two hypsometers gave a 
provisional value for the height cf the station 
as 3,680 metres (12,070 feet). 

' W i t h  these data Jamua P ~ a s a d  com- 
menced the survey, only to 

EIplorhtion of 
be interrupted after three Oprnrlg abun. 

marches. Notwithstanding dotrrd. 

many attempts, the Yirkand river proved 
unfordable a t  Kharol, where a crossing had 
to be nlnde to the left bank in order to enter 
the valley leadiug to the -4gllil pass  Dr. De 
Pilippi was therefol-e forcetl to ?ive u ~ ,  his 
intention to explore the Ol)ra~l: valley. 
H! psometrical obacrvations were taken a t  
Kharol, giving 3,-170 metres (11,385 feet) 
as the provisional height of this place. 

' Returning to Bjzar-dara on the 15th 
Se~) te~nber ,  local t i m ~  was 
again determined from 6Iln "r~j'T$~~ at 

observations. During the 
ensuing marrh to Yarliand the survey was 
continued, which i t  was originally intended 
to close a t  Kiik-yir; b a t  as cloudy weather 
prevented any astronomical observations 
being taken there, the survey was carried 
on to  Karghalik. This place was reached 
on the 24th September, where time and lati- 
tude observations were successfully made. 
The provisional values of these observations 
glve lat. 3 7 O  52' 2", long. 7 7 O  32' 0" E. of 
Greenwich, as the co-ordinates of the station 
there. H ypsometrical observations were 
taken on the summits of thc four passes 
-Kul<along-dawin, Takhta-koram-dawan, 
Ishak-grt-damin and Ak-lioram-dawin- 
crossed between R i z ~ r - d a r a  and Kargllalik.' 

To revert to  my experiences. Much 
water was coming down the 
rivcr, and as Jarnna Prasad Upper Yarlitlnd 

go1 ge 
reportetl that  the volume 
decreased as the day progressed, I delayed 
my departlire tjill after t ha t  of the other 
party. I hoped to reach Khufelang in two 
marches, but owlng to  thip late s tar t  I did 
not reach my proposed camping place tha t  



Terraced slopes on right bnk of Yiirkmd river near Khufelang. 

The Yakand river land valley leading to the Ptmgi-dawik~. Vide page 23. 

phDPOi-a L f i n d  .t me ot me emsr tatmsw m 



Glaciers clraining into strrni~l " I " near its junction with Yiirka~id river. 
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day. Much t ime was also lost a t  cach of 
t h e  nine river crossings in searching for prac- 
ticable fords. A t  t h e  best, the  water reach- 
ed well tip t o  t h e  ponies' shoulders; a t  one 
place they all  llad t o  swim a few yards, a t  
another a ])any fell ,  and was only rescued 
from drowning af ter  much clificulty. I n  
our  soaking condition, we were glad to 
reach a t  sundown a n  open place where we 
could  itch camp. 

F o r  the  whole length of this march, the 
river flows in a deep gorge with cliffs on 
one side or  t h e  other, \vl~icll deflect the  road 
t o  t h c  more open side. T h e  current  a t  this 
t ime  of the  year is very swift,  arld t h e  
passage of the  river difficult. 

Petigax, not finding Shib TJRI'R camp a t  the  
appointed plwc, cotltin~iad upstream till he 
found it a t  the  junction of stream "I". 

Spranzer  and I ditl no t  finish our work 
on the  hill till late, ant1 on arrival a t  the  
rendezvous i~b011t sunsel, were rather in a 
quandary a t  not f i n d i r l ~  tlle camp where we 
expected it. N o  tracks wcre seen leading 
u p  stxeam "J", we therefore proceeded up  
the  main river till i t  became dark,  still with- 
ou t  coming across any  tracks of the  caravan. 
W e  were just giving up all l~opes of finding 
t h e  camp t h a t  night,  when we saw lights in 
t h e  distance, and arriving there heard the  
reason for  t h e  misunderstandinq. 

ShiL Ilal was not  at his camp, brit from - 
N e x t  day, the  8 t h  September, leaving the two men lie Ila(l left ixp,o,ation and 

camp before sunrise, I reach- there, we learnt t h a t  he had snrvey of 
Khnfelang ed Khufelangaboutf ivep.m.,  gone u p  stream "I" on t h e  Mtream "I" 

where I fuund Spranger  previous day, and was expected back on the  
a n d  Petigax installed. Dur ing  th i s  march t h e  morrow. Ifre therefore halted a day, b u t  as 
river had again t o  he forded nine times, but  he  had not  arrived on the following morning, 
none of t,lle crossings were a s  difficult a s  
those of t h e  preceding day,  a s  t h e  valley is 
more open, and t h e  stream, generally in 
several cl~nnnels, is consequently easier to  ne- 
gotiate. Short ly  before Khufelang is reach- 
ed, t h e  hills recede eomewhat, and t h e  lower 
slopes assume a terraced aspect; a t  one place 
I counted seven distinct levels. N o  large 
s t ream joins t h e  Y i r k a n d  river between Kir- 
ghiz-jangal atid Khufelang, and of tlie minor 
ones, a t  tlie tirne I passed, only one or two 
mere bringing tlo\vn a n y  water, and tha t ,  in 
a mere trickle. 

Bad weather had prevented Spranger  
from doing a n y  triangulation af ter  J a m n a  
Prasad's departure, and he had employed his 
t ime in computing. 

The  ponies strayed durin: t h e  n igh t  
followillg my arrival, and our d t p r t u r e  was 
delayed n e s t  m o r r ~ i n g  till abolit noon, when 
half of them were brought  back. Loadtng 
these mith the  most necessary material, we 
s tar ted r~pstream, b u t  naturally could no t  
g o  far,  and pitched camp a litt le above the  
place where t h e  first large valley joins on 
the  left bank. Early 011 t h e  l o t h ,  Spranger  
and I climbed a hill on the  r igh t  bank,  just  
above the  camp, t o  make a station. ii l i t t le 
later,  the  remaining ponies having arrived, 
P e t i g a s  led t h e  caravan t o  our old camp of 
t h e  20th Ju ly  a t  the  junction of s t ream "J" 
mith the  main river. Here i t  was t h a t  we 
had arranged Sliib La l  should await  us, b u t  

t h e  l e t h ,  we s tar ted up  t h e  valley, a n d  
af ter  marching fire miles or so, met  him 
on his Ray back. H e  told us, t l lat having 
finished the  survey of t h e  area allotted t o  
him, and not liking t o  waste time, he hall 
started work in t h e  t r ibutary valley. Hom- 
ever, weather conditions being unfavour- 
able, he had been unable t o  accomplish much. 

T h e  survey of the  two streams "I" and  
"J", as f a r  as  their sources, beirag our pro- 
gramme, we c ~ n t i n u e d  our  march up  t h e  
valley. This  is open and much less water  
was coming down now, than dur ing  our first 
visit two  months earlier. Jlre followed i t  
u p  t o  a point, some three or four miles below 
t w o  glaciers, where we pitched camp. These 
glaciers, descending from high snows on t h e  
r i g h t  bank, appeared t o  advance r igh t  across 
the  open valley and  block it. I went  on t o  
investigate them and t o  find a practicable 
road for  our  transport.  Reaching t h e  first, 
I saw t h a t  i t  entirely dammed the  stream- 
l e d ,  spreading across t h e  valley bottom, with 
i t s  snout resting against  a rocky cliff on t,he 
lef t  bank. O n  the  slopes above the  cllff, 
hon,ever, t l ~ e r e  was a game track, along 
which our ponies could travel. From here 
I could also see t h a t  the  second glacier did 
not stretch entirely across t,he valley, and  
would not  present a n y  obstacle t o  our for- 
ward march. 

X e s t  morning, t h e  1 3 t h  September, 
Spranger  and  I climbed a hill t o  m a k e  a tri- 
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which the southern outlets of the glaciere 
flow. This lake-stream affords the 
easiest paesage from stream H I " into the  
broad valley between the two ranges rnen- 
i ioued above. 

Next day we began our return journey, 
but Shib La1 remained one day more to 
finish the survey of tha sources. It was 
desirable to  make a triangulat,ion station 
near the junctions of streams " I " and " YT " 
with the Yirkand river, but as the detail 
survey thereaboots was coniplete, Shib 
Lal's presence was unnecessary, and his time 
could be better spent a t  the headwaters of 
the stream. On  the day following we 
reached our Ju ly  camp a t  the junction of 
stream " J " with the river, Spranger and I 
making a station en route. From this hill 
we had a splendid view, except towards the 
south, the Kara-koram range still being 
enveloped in clouds. 

The weather on the morning of the 
18th September was again 

The "rcd nnge" bad, but we climbed a hill 
on the left bank of the river 

near olir camp and made a station. The 
weather irnprovcd as the  day progressed, and 
I was able to take more observations than a t  
one time seemed likely. A very noticeable 
feature in the iandscape seen from this station 
is a (lark red rsuge (of sandstone I think) 
mhicll estenclc in a north-n-esterlp-south- 
easterly rlireetion for some distallce on bot\i 
sides of the l-irlcand river. The higher por- 
tions of the range were s~iow-covered, but are 
only about 20,000 feet in height. On retur- 
ning to camp, I found Shib La1 had arrived, 
having satisfactorily completed his survey. 

On  the 19th  September, in dull and 
threatening weather me 

Stream " J " started up the r~ortliern 
stream, " J ". This i5sue.s 

from a rather narrow and deep gorge to join 
the main rivcr, and is here separated from 
stream " I  " by a long tongue of rountled 
hills, \vhich I think must be a very ancient 
glacier moraine. I t s  rocks are almost entire- 
ly granite bo~llderz embedded in a tine yellow 
clay and must have been transported some 
distance as tlie local formation is limestone. 
It is of course possible t.hat the hgh i l  range, 
which I did not visit, is of granite forma- 
tion, but the nearest granite that  l saw, was 
on the K'un-lun range. 

The gorge, instead of opening out as 

we expected, continued to the source of the 
stream. The water flowing 
down i t  was still consider- It6 dlllicolt gorge 
able in amount, and as the 
only passage is by thc bed of the stream, 
one soon lost count of the number of times 
one had to ford it. The water reached well 
up to the coolies' waists, and i t  is no 
exaggeration to say, tha t  on this and the 
three succeeding days, the men had to wade 
across this stream of glacier-fed icy water a t  
least four hundred times; that  they did fio 
without a complaint speaks volumes for the 
pluck and hardihood of our Baltis and 
L a d ~ k h ~ s .  

Caml) was pitched that night on a small 
patch of :ravel, under a cliff, in the river 
bed. dry torrent in the vicinity afforded 
a rough approach to the slopes above where 
a small quantity of ' bzirfui' was found. The 
root of this served us as fuel, and the ponies 
got  what nourishment they could from the 
dessicatecl tops of it. Kext day, with worse 
weather ant1 urider similar conditions as 
regards the track, the march continued. The 
ponies no\\- began to show signs of the hard 
worl< tha t  they had unilerqone rlnring the 
last month, and on this day three were quite 
unable to carry loads. 

I n  the slopes above the gorge 
opened out slightly and the bcd of the stream 
widened, but  i t  was still confined between 
almost eontir,uous walls of rock. Narrow 
gorges were frequent and, except in one 
place where, high up on the slopes above, a 
pstclr of dry grass was noticed, the hills 
were entirely bare of vegetation. This 
valley was the exact antithesis of the one 
traversed the previous week. There, grass 
was plentiful, game-t,racks were numerous 
and the lower slopes gentle ; here was an 
utter wilderness. 

IVe went on, hoping to find a camping 
ground, where a t  least '6Grtsi' would be 
available, but finally me were forced to halt 
a t  sunset a t  the end of a deep and narrow 
rocky gorge, below which a large affluent 
joined on the left bank. I climbed on to 
tlie slopes above to ~ i e w  the situation. The 
strearn continued for anotl~er eight to ten 
miles in the same deep gorge, and took its 
rise from a large snow-field or glacier 
descending from a snowy range, which cer- 
tainly could not be the Kara-koram. Like 
the first, this stream therefore did not drain 
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f r o m  t h e  Kera-koran~ ,  a s  expected, but, f rom 
another  and more northern range. A snow- 
s t o r m  soon drove me down, and camp was 
 itched under conilitiol~s t h a t  could hardly 
be more depressing. 

Numberless crossings of a stream, 
waist-deep in icy snow-water, a long and  
very t i r ing  march, a n d  now, fal l ing snow 
with uo prospects of a n y  fires-could any-  
t h i n g  be more cheerless? 

Imagin ing  th i s  valley, like the  previous 
one, w o ~ l l d  contairl fuel, a n d  owing t o  t h e  
necessity of limit in^ t h e  weigh t  of t h e  
baggage  as much a s  possible, on account of 
t h e  poor condit io~l  of the  ponies we had lef t  
t h e  'pr imiis '  stoves a t  t h e  camp near the  
junction, and  had t o  sr~ffer  accordingly. 

T h e  Ki rgh iz  pony men managecl t o  find 
m few grassy roots, with which we warmed 
u p  a litt,le soup  for  dinner  and  tea  fo r  break- 
fast,  b u t  t h e  rest  of t,he c a m p  had nothing 
b u t  uncooked food. Sh ib  TJal spen t  a most  
uncomfortable n i g h t  in  the  open, a s  he was 
delayed by  his survey work, and  only reach- 
ed camp in t h e  morning. 

T o  proceed fur ther  under  t h e  circum- 
stances seemed impracticable. O u r  pony 
t ransport  was rapidly losing s t reng th  f rom 
lack of food, and  t h e  chances of finding vege- 
ta t ion higher u p  t h e  valley were hopeless. 
W e  had made t w o  long  marches, a lmost  
more in water  than  on d r y  land,  and  I f e l t  
t h a t  the  coolies should no t  be asked t o  g o  
fur ther  under t h e  conditions obtaining. T h e  
case was earnestly debated by t h e  three of us, 
and  me reluctantly decided t h a t  a return was  
inevitable. 

It sno\ved mos t  of t h e  night ,  and  seve- 
ral  inches of snow lay on t h e  ground  in t h e  
morning, t h o ~ ~ g h  t h e  sky  \vas cloudless, so, 
seizing t h e  opportuni ty of doing some tri- 
angolation, immediately a f te r  a very unsatis- 
f ~ i n g  cold breakfast,  I climbed t h e  hill, 
which I hat1 partially ascended t h e  previous 
evening. 'l'his was on t h e  lef t  bank, and  
f rom the  height  I had then reached I could 
no t  see whet,her t h e  s t ream divided or not  
below i t s  glacier source. T o  make  sure  of 
this  point, should i t  be invisible from t h e  
summit  of my hill, Spranger  crossed t h e  
s t ream ant1 climbed about  1,000 feet above 
i t s  bed. Prom this  point he saw t h a t  t h e  
~ t r e ~ m  had two branches, with one coming 
from a south-westerly direction. 

T h e  hill, which I climbed, proved Iligll- 

e r  than I anticipated, b u t  f rom its summit  
I had a t  first a verv rood , D 

view. Clouds had already ::;Frn 
valley 

begun t o  form, and  before 
t h e  coolies arrived with t h e  theodolite 
and  plane-table, many  dis tant  peaks were 
blotted out. T h e  view t o  the  north and 
north-west remained clear for  a longer t ~ m e ,  
and  I noticed t h a t  t h e  red range, mentioned 
earlier, extended much fur ther  west than  I 
had previously seen. I could n o t  recognize 
any  of t h e  peaks a t  t h e  source of stream LLI", 
which I I ~ a d  observed on the  15 th)  but  this  was 
hardly t o  be expected as  t h e  s t reams were 
divergent. Before m y  observations were com- 
plete, a heavy snow-storm, which had been 
approaching for  some time, enveloped the  hill, 
and  with no prospect of t h e  weather clearing I 
was forced t o  leave t h e  work incomplete. 

Sh ib  Lal,  who was with me. l ~ a d  t ime  
t o  sketch t h e  sources of the  

S o i ~ r c r s  of stream, and we bot,h agreed ,;,,,, 
t h a t  t h e  two branches-we 
could also see t h e  division-did not break 
th rough  t h e  range, b u t  had their sources on 
it .  I also satisfied myself t h a t  all  t h e  drain- 
age  for  ten to fifteen miles a t  least t o  our  
west and north-west flowed into stream "J" 
and  t h a t  for  th i s  distance no t r ibutary of t h e  
Yi rkand  river, flowing from a south t o  north 
direction, such a s  is shown on all  existing - 

maps, l ~ a s  a source in t h e  Kara-korarn. T h e  
red range mentioned before probably extends 
a s  f a r  a s  Biztir-dara, and  I th ink  t h a t  only 
t h e  water draining t h e  northern slopes of 
this range Hows direct into the  l ' a r k a ~ ~ t l  river. 

Pe t igas  had started in t h e  morning with 
t h e  t ransport  downstream, and carnp was 
pitclled t h a t  night ,  t h e  "1st September, in  
t h e  river bed below t h e  inaccessible patch of 
d r y  g r a s s d v h i c l ~  we had noticed when on  
our way upstream. M y  intention had been 
t o  hal t  here a d a y  a n d  make a station, b u t  
t h e  snow-storm continued all  n i g h t  and  snow 
was still  fa l l ing in t h e  morning.  'l'riang11- 
lation was ou t  of t h e  clnestion, and we could 
no t  afford t o  wait  for  the  weather t o  clear, 
a s  there still remained a considerable amount  
of more impor tan t  work t o  be (lone a lonc  tile 
Yarkand river between the  junction of s t ream 
"J" and Eihufelang. Spranger, Y e t i ~ a x  a n d  
I therefore c o n t i n ~ e d  our  march downstream, 
leaving Sllib Lnl beliind t o  complete t l ~ e  survey 
of this stream and  join us later. 

O n  t h e  23rd September we  passed our  
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camp at the junction, and picking op the 
stores left there, we pursued our way (town 
the Yirkand river and camped some tive or 
six miles further on. 

The stream we had just explored, is 

Traces of a mentioned by Hayward as 
route along leading to an old, and even 
strcam"'JU a t  that  time a long disused 

pass across the Kara-koram to Nubra and 
Chorbut. Mir Izzat  Oolah, an agent of 
Bloorcroft, writing in 1812, also reports 
the existence of such a pass, and various 
travellers on the Indian side have been told 
by natives of a long disused pass in this 
neighbourhood. Before me started ~ l p  this 
etream, I informed all the men with us, 
t ha t  i t  was believed to lead to a pass, and I 
offered a large reward to  any one finding 
traces of previous travellers. Although one 
of the coolies found suc l~  traces or, the 19th 
on our way up stream, he did not claim the 
reward, and I only heard of the discovery on 
the 23rd, after we had passed the place on 
the return journey. His story was, that  
about four or five miles above our camp a t  the 
junction, and on the bank of a small tribu- 
tary, he had found a saddle-bag containing 
books, some clothes and a little tea, the 
l a t t e w h i c h  he had taken. I returned 
and at the place indicated found the saddle- 
bag which still contained the books; several 
of these were copies of the K o ~ a n ,  in one of 
which were three opened letters written in 
Hindi. Nearby we found some metal cook- 
ing  pots and the stock of a native gun. I 
had the letters translated and found they 
were dated some ten years ago (i. e. about 
1904). When I reached Yirkand, I re- 
ported the discovery to the British repre- 
sentatibe there, who promised to try and 
find the writers of the letters who appeared 
to  come from tha t  neighbourhood, but no 
results were obtained. Althougl~ the con- 
dition of the articles when found makes i t  
hard to  understand tha t  they could hare been 
there as long as the date of the letters would 
appear to  indicate, I have no doubt as to  the 
perfect genriineness of t,he discovery. 

It was very unfortunate that  I dicl not 
hear of the find a t  the time, as when me 
decided to return I did not think that the 
stream could ever have been asecl as a routme, 
owing to the difliculties of the passage. 
Consequently, with weather conditions so 
adverse, I had no i~rducements t,o proceed up 

etream bcyond a place from which the 
sources could be mapped. I aluo, a t  that  
time, sl~l)posrrl that  Dr. I)e Fil ippi '~ party 
was exploriug the Oprang, which valley I 
felt sure was on the 8011th side of the range 
at the head of the stream. Had I known of 
the discovery of trace6: of previous travellem 
or tha t  Dr. L)e Pilipl)i had been prevented 
from entering the Oprang, I should cer- 
tainly, whatever the weather conditions were, 
have made an attempt to reach the range 
and seen the pass leading into the vallep to 
the south. 

The relics that  \\we found, point to the 
existencc of a track up this 

Comparieou be. stream, but, under present tween ,,ractica- 

contlitions, I cannot under- t)lbt~,$@tream@ 
I & "J" 

stand why i t  sl~ould have 
been selected in preference to the adjoining 
one " I  ". Both these streams rise from B 

range, which must be crossed before the 
valley betn7eeu i t  aud the Kara-koram is 
reached. Stream " I " is open aud contains 
good grass and fuel, " J IS difficult and 
barren. It is of course possible that, a t  the 
time this short cut  to  Nubra was used, the 
large glacier, whose moraine now forms the 
gorge near the source of stream " I  ", was 
the obstacle to the use of this valley, but  
this could have been avoided by following 
the valley of the two lakes. Bu t  whatever 
was the reason, there is no doubt as to which 
is the better route a t  present. It is also 
quite certain that  a route up stream " J ", 
on account of t,he amonnt and depth of water 
in it, is only feasible from late in September 
to May or possibly early J ~ n e .  Whether 
passes across the northern and Kara-koram 
ranges are open much after 1s t  of October 
or before June  is very problematical. We 
experienced heavy and practically continuous 
falls of snow from the middle of September 
a t  15,000 feet and as no gap in the Kara- 
koram range here can be much less than 
19,000 feet, any pass over i t  must be very 
difficult. 

I have come to the concli~sion that  the 
O ~ r a n p  must rise much . L ,  

further west thsn the point ~~~~~~~~~ 
where Sir F. Younghusband - 
placed its souwe, and that  the glacier rest- 
ing  on pass " C;" whose western snout 
drains int,o valley " H " must be a source, 
and probably the head, of this river. The 
range, on the northern slopes of which 
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atreams " I " and " J " rise, would in this 
ease be the Aghil, and all the passes a t  the 
heed of these streams should l e d  illto tlie 
valley mhich I consider must be the Oprang. 

This is important for the future explo- 

Suggested glnn ration of tlie Oprang, for, 
for fntore if my sllpposition be correct, 

exploration the e~s i e s t  plan no~ l ld  be to  
enter i t  early in the year by the pass " G ". 
Up to the present, the only entrance to the 
Oprang has been considered to  be by  the 
Aghil pass, entailiug the crossing of the 
Yirkand river below Bizir-dara. This 
passage is practically impossible, without 
boats, mliicli mo~lld liave to  be translmrted 
there, before the end of October, owing t o  
the  great volume of water in the river. Es- 
ploration of the Oprang valley, via this 
route, would therefore have to be undertaken 
in the very late a u t u n ~ n  and winter; if however 
my surmise is correct, tlie valley could be 
entered early ill suamer ,  and its survey 
carried out during the open season. On 
completion, t,he return journey to  India 
could either be made by the same route, by 
tlle Aghil pass if late in the year, or by the 
Shingshil  pass to  Hunza and Gilgit. There 
is also the possibility of finding the lost pass 
across tlle Kara-koram into the Nubra die- 
trict, mhich has been mentioned earlier. 

On  the 24,th September, the weather har-  
ing  improved slightly, 

Continuation 
ot  joorneJ to  Spranger and I climbed a 

Khafelang hill on the rigllt bank of 
t he  I'iirkand river. There was a good deal 
of freshly fallen snow to negotiate, and the  
climb was laborious, but  once the summit was 
reached tlie view nras good, though lione 
of the more distant snonr peaks were visible 
owing to storms on tlie higher mountains. 
The  wind had beell rising ever since we left 
camp, and on the slilnmit was blo~ving with 
great violence, driving tlle powdered snow 
from the ground, and making worl; with the 
theodolite a matter of great difficulty. 
Nevertheless, I succeedetl in taking observ- 
ations to  most of the nearer peaks. W e  
camped tha t  night close to tlie site of our 
camp of the 9th September, and next 
morning Spranger and I ascended another 
hill, this time on tLe left bank. Fortunately 
the weather was fine, and altliough the dis- 

t an t  ranges were still hidden by clouds, I 
was able to  get  third rays to most of the  
peaks in tlie neighbourhood. I n  the evening 
we halted a t  Khufelang, Shib La1 having 
joined us the previous day. 

A day or so before this, we had heard 
that, owing to the great depth and volume 
of water in tlie Yfirkand river, Dr. D e  
Filippi had been unable to  effect a crossing 
below Biz6r-dara, and had been compelled 
t o  abandon his proposed exploration of the  
Oprang valley. H e  had consequently gone 
on to Yhrkand, sending most of his coolies 
to help me if required, but they heard, on 
reaching Khufelang, that  we were marching 
down stream and remained a t  t ha t  place t,ill 
we arrived. 

The exploration work of tlie expedition 
bein? finislled. the coolies " 

Relurn of coo. were now to return to their lice to Ladnkh 
homes in Ladi1-11. As 
Jamna Prasad had been r~nablc to surrey in 
any detail t l ~ e  country betneen Ak-tag11 and 
Khufelang, when he marclled between these 
places a t  the beginning of the month, I 
decided to  utilize the services of the return- 
ing coolies and sent Shib La1 with them to  
fill in the gaps in the survey along this 
route. 

Accoldingl~., lie started on the 26tL 
September, and liaving completed the work 
in two daj-S, returned to  lihufelang in one 
march on tlie 28th. The coolies sent by  
Dr. De Filippi and fourteen of my men, 
accompanied him as far as 111;-tsgh, from 
whence tlwy returued f.irc Leh t o  their homes. 
I lloped that  the weather would in~prore  and 
pertnit me, during SliiL Lal's absence, t o  
observe, from a high hill in tlie r i r i l~ i ty ,  to  
the distant ranges, but it remained as adverse 
as i t  had been since the 20th Scptember- 
more or less heavy snow a t  night, wit11 heavy 
clouds or snon~storms obscuring even the 
low hills by day. As I only required obscrv- 
ations to  tlie distant and higher ranges, i t  
~vould hare been a waste of time ancl energy 
at telr~pting any tria~igulatioli under sucli 
conditions ; Spranger ancl I therefore em- 
plojed our leisure in com;,ating the co- 
ordinates of snch points as might prove 
useful for the sorrej- of the river to Kirghiz- 
jangnl. 
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On the night of tlie 28th September we 
had the heaviest snow-fall -- 

Route traverre 
to Kirgbie-jangsl yet expcrienced, and snow 

was still falling whcn we 
left our tents a t  6 a. m. desirous of making 
an early start  in order to reach Kirghiz-jarigal 
in two marches. The cold seemed entirely 
to sap the energies of tlie K~rghiz ,  and 
much time was wasted in loading the ponies ; 
our departure, far  from being early, was 
much belated. The ponies notwithstanding 
three days' rest a t  Kliufelang, were very 
weak from the hardships they had under- 
gone, and progress war; slonr. Portririately 
the river had greatly decreased in volume, 
since I had come tip three weeks earlier, and 
could now be forded an)-where without much 
difficulty. 

W e  only managecl to march about fifteen 
miles that  day, and seeing 

Latitude control 
our chance of reaching Kir- 

ghiz-jangal in two days n a s  doomed to 
disappo~~itlilent, I tried to  make a 5t;~tlon 
en route, brit the weather remained un- 
favourable. Accordingly l r  henever the 
weather permitted, I observed stars for time 
and latitude. The results of these observ- 
ations afford a sufficient check on Shib Lal's 
traverse of tlie route, which owiug to the 
length of the marches, the shortness of the 
days, and the confined nature of tlie valley, 
was all tha t  lie could execute. 

On  the 1 s t  October we reached Kirghiz- 
jangal, haltin: three or four miles below my 
old camp at the  junction of the  Suget road 
(via the Kok-yhrt-dawiin) with the Yirkand 
river. Here fresh transport should have 
met us, but  it had not a r r i ~ e d .  I tried to 
persuade our nieri to take their ponies a t  
least one march further, but they absolutely 
refused; we were therefore forced to halt 
until the new transport arrired. 

On this day the weather took a welcome 
turn for the better, and on the 2nd this 
improvement continued. I employed the 
time by climbing a hill above our camp and 
making a station there. This hill was not 
high enough for me to  see the more distant 
southern ranges, but  I recognised several of 
the peaks previously fixed, and from them 
was able to resect the position of my station, 
and fix tha t  of the camp below. On my 
return, I found an advance guard of the 
new transport, and the  man in charge gave 
me the welcome information that  the remain- 

ing ponies would arrive during tile night. 
W e  were therefore able to resume our 

march down the river on the 3rd October. 
The river valley now opened out, and -a- 
sional glimpses of snow peaks were obtained 
from the route. That  night we camped on 
the left bank of the Yirkand river, aImod 
opposite the junction of the stream flowing 
from the l'angi pass. Downstream from 
this camp, a curiously shaped hill, not high 
but  rather like a camel's hump, forms a 
conepicuous object in the landscape. The 
main river flows to  the west of it, while on 
its east sidr is the Yangi pass stream. 

Doring the last few days, the weather 
had been iniproving, and I had high hopes 
tha t  the day we crossed the pass would be 
fiue. IIaymard states that, from a hill near 
the pass, he obtained a most extensive view 
of the Kara-korem range, and I U-as look- 
ing  forward to making a, final station here. 
Owing to tlie continual bad weather ex- 
perienced during September, T had been 
unable to get  second r a j s  to many of the 
higher peaks, and this would be the last 
opportur~itp of deti~iitely f i s ~ n g  tliem. 

I therefore started very early on the 
4th October. The sky was 
clear when I left camp, but TheTanei-dawin 

very ~ o o n  heavy clouds Le- 
$an to form and my hopes of a good view 
were speedily put to  tliglit. Long before 
the summit was reached the whole sky was 
overcast and when I arrired at the pass, 
heavy snowstorms hung about the  compara- 
tively low peaks, visible from the pass itself. 
It was useless climbing higher, for i t  was 
only too evide~it no distant view could h3 
obtained. This was regrettable, as a large 
number of useful observations mere wasted, 
and many of the peaks a t  the head of the 
tnro streams " I " and " J ", which we had 
been exploring, remained unfised. 

I was eyeu unable to  obtain a latitude 
from observations taken on the pass, the sun 
being obscured a t  midday, and though it was 
visible for a few minutes just afterwards, I 

riot take circum-meridional observa- 
tions, as my two nratclies had met with 
accidents, and Sprauger did not arrive till 
too late. 

The road to the pass follows the bed 
of the stream the whole way, from the  
main river. A t  first the valley is rather 
restricted, with a moderate gradient and 
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fair track. About four miles from the river, 
the  valley contracts more, and for the next 
three miles or so forms a narrow gorge. 
Here, naturally, the slope is greater and 
the  surface very rough. Beyond the gorge 
the  valley opens out and is wider than at 
any other part. The bed is almost flat for 
eome distance and the stream is joined by 
many tributaries. A mile or so below the 
crest of the range, auother stream, carrying 
practically tlle same amount of water, joins 
almost at right angles, the road keeping to 
the  western branch. The valley had been 
absolutely bare of vegetation up to this 
point, but here a little grass ant1 '6ii1.tsi' is 
found, and in two places t,he remains of camp 
fires were noticed. This, presumably, as Hay- 
ward remarks in his itiuerary, is the usual 
camping ground, but his description of the 
route was based on native reports and he did 
not cross the pass himself. The place gave 
me the impression that i t  was used more as a 
resting place to cool; a meal, than a regular 
camping ground. From here tlie road 
follows the open valley, gradually getting 
steeper, but  the surface remains good and 
nowhere is the ascent very arduous. The 
pass is not much lower than the greater 
part of the range in the vicinity. 

The rock formation at the crest is 
limestone; on the may up more or less 
laminated shales predominate, but  along t,he 
entire niEZ I did not see a single piece of 
granite. This is surprising as the boulders 
in most of the ndlis joining the Yirkand 
river on this-the right-bank below 
Kirghiz-jangal, were practically all of a 
pretty, red and green, mottled granite. 
The crests of the K'uo-lun range, when 
visible from the river, have all the appear- 
ance of limestone, and as this is the 
formation at the pass, i t  is likely this rock 
persists along the  edge for some distance. 
I scarched for over an hour among 
the  rocks to the east of the pass for fossils, 
but  found none. 

The pass is about 10 or 11 miles distant 
from our camp in the river, but  the ponies, 
having strayed in the  night, did not reach 
i t  till 3 o'clock. W e  thus did not reach our 
intended camping ground, and had to halt 
just before dark a short distance north of 
the  pass, a t  the junction of the stream 
leading from i t  with the main stream, 
which rises further west. The descent, as 

far as this junction, is somewhat steep, 
but the surface is good. 

Next day, the 5th October, we continued 
our marcl: downstream. The limestoue, 
so noticeable on the crest, soon ceased. 
Below our camp granite boulders were 
noticed in the stream-bed, and two or three 
miles lower the formation was granite. The 
valley is fairly open, but a t  places the  
actual water-channel is rather confined. 
I n  such places the road surface is rough, but  
on the whole the pass cannot be called diffi- 
cult at  this time of year. 

About five or six miles below our camp, 
a large open valley joins 

Tiir-a~hi l  
from the right bank and a t  
tlie j~lnction is a small mud and stone hut, 
said to be a fort. This valley is known 
as Tiir-agllil, and contains much grass. A t  
its head is a fine rock and snow ridge, 
visible from the main stream. 

After passing Tur-agliil, the prospect 
becomes more open, the llills on the left bank, 
to which side the road keeps, approach the 
stream in more or less rolling plateaux. On 
the right, for three or four miles, precipitous 
walls of almost black rock rise abruptly, 
skirted by the stream, now of some volume. 
Flowering plants make their appearance, 
and the \\-hole valley looks more habitable 
than any seen by us hitherto north of the  
Kara-koram. W e  camped, after a short 
march of about ten miles, a t  a large patch 
of grass, for which I colild obtain no name. 

After travelling down stream about 
sixteen miles, next day we 

Knije-mazir 
arrived a t  Kr~ija-mazar, 
where we niet cliltivation for the first time 
since leaving Shyok, nearly tive montlis pre- 
viously. The general appearance of the  
valley was open as on the preceding day, 
but a t  times it closed in. Granite and schists 
alternate, while deep conglomerate beds, cut  
through by the stream, frequently occur. 
Vegetation becomes more profuse, and trees, 
solitary a t  first, are frecjuent,ly met. 

Kriija-mazgr, where the road over the 
Chirigh-sildi pass joins our route, consis t  
of a few houses dotted about the valley, aud 
has a comparatively large area of cultivation. 
A pir's grave, close to which is a large 
burying ground, gives its name to the place. 

The march on the following day, the 
7th October, was about the same distance, 
but  the going was rougher. The valley is 
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more confined and the crossings of the bould- 
er-atrewn stream frequent. About ten miles 
below Kuija-mazir, the stream cuts its 
way through a most remarkable narrow 
p a n i t e  gorge. Its walls, about 100 feet 
.part, rise practically perpendicularly for an 
estimated height of 600 feet, and as  far as 
the summit have all the characteristic fea- 
tures of water-worn rock. The effect is most 
bizarre and striking. 

Camp was pitched a t  a picturesque spot 
i n  the valley, just below the junction of our 
stream with a narrow ndlZ on the left bank, 
which latter is followed by the road from 
Bizgr-dara cia the Ishak-Brt pass. A mile 
or 60 above our camp a large stream, carry- 

ing the same amount of water as the 
olle tha t  we had come down, joins from the 
right. I was told tha t  this stream, the 
ulfigh-kailak, flowed from a pass, known as 
the uliigh-liailak-damin, half a day's march 
distant, leading to the Toghra-su ndli, and 
thence to  Shahidulla and Suget. Further 

elicited the information that  the 
pass led from the UlOgh-kailak ni l ta  direct 
to the Toghra-su, and that  the Kartik-dawan 
was some distance from the Uliigh-kailak- 
daw8n, but  the routes over both passes join 
lower down. If  this is correct, the Toghra- 

(Tou-ru-su of the Psench 1/M map) must 
a good deal further west than is 

sllown on the preseut maps. 
This stream is presumably the Oglok 

of Hayward, but  only one large stream joins 
on the right bank and not two as stated by 
him. The Kirghiz with us did not recognize 
the name of the second stream, which Hay- 
ward calls " Sanoch " but on the following 
day a man from YBrkantl recognised it,  and 
from his description, I imagine i t  must be 
another name (possibly a Y ~ r k a n d  one) for 
the stream known to the Kirghiz as TTliigh- 
kailak. Nor could I obtain any inforruatio~i 
about the name Cheklik given by Haywarcl 
to  the camp between the junction of the 
Isliak-srt stream and tha t  leading to  the 
Ak-koram-dawin. The only names tha t  I 
could hear of were Ishak-Brt-aghzi for the 
place we camped at, and Ak-koram-aghzi for 
the spot opposite t o  the entrance of the 
stream leading t o  the pass of t ha t  name. 
Hayward's information, I should add, was 
obtained from native sources as  he did not 
travel by this road himself. 

A t  this camp (7th October) we joined 

the route followed by Dr. De Filippi'e party, 
and aa Jamna Prasad had carried the s u n a y  
from here to Karghalik, Shib La1 closed hie 
work. Owing to  the necessity of our reach- 
ing Kishgar quickly, so as not to delay the 
other party, we had been compelled ta make 
long marches, without any halts. I n  the 
narrow and deep valleys, through which our 
route lay, the only method of survey possi- 
ble under these circumstances was to maintain 
a plane-table traverse. To have surveyed 
the surrounding country, we would have had 
to climb the ridges and that, in addition to 
a long march, was an impossibility. 

Prom Khufelang to Ishak-grt-aghzi 
therefore only a traverse of 

xatnre rvcy 
the route n7ae executed, with work from 

the survey of only such part. Khnfelang 

of tlie neigl~bouring country, as could Le 
sketched from the road. The portion of this 
work in the Y ~ r k a n d  valley is controlled by 
triangulation and the astronomical observ- 
ations for latitude made a t  various camps. 
Beyond this, cscept a t  the camp just north 
of the Yangi-claman, entirely overcast skies 
prevented all star observations until Ak- 
masjid was reached; therefore from the 
Yangi-danrin Shib Lal's survey has been 
adjusted on to Jamna Prasad's position of 
Ishak-~rt-aghzi. This latter's work is  con- 
trolled by the observations made by Abetti 
at BBzBr-dara and Karghalik and by the 
latitude determinations made by me a t  Ak- 
masjid, Kok-yBr and B~sh-terek. 

Next day, the 8th October, we f o l l o ~ e d  
the stream, now some twenty yards in width 
and two feet deep, for about two miles, and 
then turned up a side n d l i  joining on tlie 
right bank. This, after a short distance, 
enters a narrow gorge of white marble, from 
which the pass takes its name (Ak-koram= 
white rock in Turki). The road in the 
gorge is very rough, steep and difficult for 
animals. Beyond, the valley opens out, 
and the track to the pass is easy, except for 
the last 500 feet which is very steep, although 
the surface remains good. North of the pass, 
the conditions are much the same, ba t  

the valley opens out and a t  length 
Ak-masjid, a place of one or two l~ouses, 
is reached and here we camped. 

From Ak-masjid, which appears to be 
the name for the neighbourhood as well ae 
the hamlet, the road continues down the 
centre of an open grassy valley, until ~t 
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bendr westward. Here i i  d r o p  sharply 
through a narrowish gorge, to the undulat- 
ing plains below. 

After leaviup Pasha, ths first of the 
villages of the ~ ~ l s i u s ,  tile stream keeps to 
the cliffs at  the foot of a low ridge, 3nd is 
fringed on tlle east by cultivation. Four or 
live miles below Pasha, t l ~ e  large valley of 
Gok- j i r  is rearhecl, where we camped. 

Next day, a large sandy tract of lon- 
undulating country, sparsely covered with a 
n-eed-like vegetation, is cro$setl, after \\,hich 
the  road passes throng11 a gap ill a groul-, of 
low ridges. A t  the foot of these, rt cluster 
of small hamlets known collectively as 
BGsh-terek forms an oasis of cultivation in 
an otherwise barren desert,, and is the half 
n a y  halting place between Kiik-yir and 
Karghalik. 

From here we reached Iiarghalik- on 

the afternoon of the 12th 
October. A few miles be- ~ ~ ~ ~ ~ { , , ~ ~  
fore reaching tho town cx- 
tensive co1tivat;cjn is met, and ttlr tire 
covered plain was a uelcomt. change fro111 
the bare and bleak mountains, ill  wh~cll n e  
had been travelling so Ionc. 

A s  Karghalili is OII  tllc main caravan 
route fronr Le11 to 1 firland, and has bcell 
often described, no further descrlptiou need 
be given here. 

W e  reached 1-irkancl on the 13th 
October, and here 11carcl for 
the first time that  England l . i lk:~od 

was involved in the European 
war. Halting a t  this place for one dax, we 
arrived a t  K ~ s h g a r  on the 19th and  there 
rejoined Ill.. De Filippi and 11is two com- 
panions. 

T-111. THE J O U R N E l -  TO EITROPI?. 

On the 27th October, after the comple- 
tion of the  gravimetrical and astronomical 
observations, we left for Andijin, the near- 
est point on the Russian railway system. It 
was hot considered advisable, owing to the 
unsettled state of the countries through 
which we would have to pass, to take Jamna 
Prasad and Shib La1 with us, so they spent 
the  winter in Kishgar,  and returned to India 
in the  following spring when the passes were 
again open. 

W e  reached Irkishtam, the Russian 
frontier post, on the 31st 

Arrival at 
Andij in and after a difficult passage 

of the  Terek-dawiin, which 
was covered with much freshly fallen snow, 
arrived a t  Andijgn very late in the evening 
of the  6 th  November. Leaving this place 
on the 8th, we arrived a t  Tishkent the  
following day, where we remained till the 
19th November. 

During our halt here, gralimetric 
observations were made a t  the Russian 
observatory by Abetti, while Spranger 2nd 
I were fully occupied in computing, making 
traces of the survey, and copping the angle 
books of the triangulation. 

Owing to the war, part of the heavy 
equipment was left a t  Kishgar, to be taken 
t o  India by Jamna Prasad while the re- 
mainder was left a t  Tishkent, where I also 
left copies of the maps and angle books. 

Betn-een the 20th and 24th Novelnler, 
we paid a flying visit t o  Samarcand and 
Bokhiira, and finally left Tfishkent on the 
27th of that  month. 

No  express trains were j.Ll.lnlng ib 
Russia, ar?d i t  was not till 
the 6th December that  we Bucbnre.t 

reached Odessa. Our bag- 
gage did not arrive there till the 10th and 
we were unable to  leave till two d a j s  later. 
Crofising the Russo-Roumanian frontier the 
same day, we reached Bucharest next morn- 
ing, where we were most hospitably enter- 
tained by the Roumanian Government and 
the Italian colony. 

A broken bridge prevented us from 
taking anything but  the Fia Athens and 

lightest of hand baggage to Brindiat t o  
England Salonika, so from Bucharest, 

the Italian members of the party-Ilaly 
being a t  t ha t  t i n ~ e  a neutral-travelled 7 in  
Brtda Pest, with all the baggage ; Sprangcr 
and I after a very tiring but interesting 
journey, arrived a t  Salonika on the 19th 
December. Proceeding thence cia Athens 
and Brindisi, I reached Rome on Christmas 
day. Here I remained till 27th January 
1915, preparing a provisional map of our 
surveys, and completing as far  as possible, 
the computation of the triangulation. 

The result of the survey work of the 
expeditiou is the mapping of about 5,000 
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sq. miles of country, that was previously 
entirely unknown, or of 

6nrvey work 
accomplished which only the roughest of 

sketch maps were available. 
The survey of this area is controlled by a 
net-work of triangulation composed of 
50 stations and about 200 peaks tixed from 
them. 

In conclusion, I must place on record 
the exceptionally good work 

Couclusion done by Sub-Assistant 
Superiutendent Jamna Pra- 

sad and Surveyor Shib Lal. The conditiono, 
under which their work was performed, were 
always very arduous, and often dangerous; 
but throughout the entire period they never 
allowed their zeal to slacken, and they 
carried out their duties to the admiration of 
every member of the expedition. Often be- 
lated a t  night, to spend i t  in snow storms 
without shelter, fire or food a t  very high 
elevations, they were always ready on reach- 
ing camp next morning, to start again with 
undiminiehed energy, and they never allowed 
any thoughts for their own personal comfort 
or health to interfere in the execution of 
their work. 1 cannot speak too highly of 
tlieir services. 

I also desire to offer my grateful thanks 
to Dr. De Filippi, the leader of the ex- 

pedition and to Mr. A. J. Spraoger, who 
accompanied me tliroughout. 

TO Dr. De Pilippi's wonderful genius 
for organization, the successEul termination 
of the work is due. KO one, unleuu he has 
rctuelly travelled in a country, where every 
essential for human and animal existencs 161 
lacking, can realize the amount oE careful 
and constant thought and foresight necessary 
to equip aud organize at1 ex~wdition of the 
magnitude of the one, of which I had the 
good fortune to be a member. The whole 
supply and transport Lan(lol/aat, the burden 
of which fell on Dr. De Filippi, worked 
without the smallest hitch, aud the specialist 
of the party were tlr~ls free to devote their 
whole energies to the prosecution of their 
work without anxiety or trouble. 

Mr. Spranger's assicltence lightened my 
work very considerably and enabled s much 
greater smo*lnt of triangulation to be 
executed than if I had been alone. 

Last, and by no means least important, 
I would like to add a word of pmise for the 
Ladfikhi and Balti coolies, wliose labours 
enabled us to penetrate i n b  places, where, 
without their valuable aid, we could not have 
ventured, and whose cheerful bearing, under 
great hardship and discomfort, it is 
impossible to overnrte. 



POST-SCRIPT, 

Subsequent to this report being sent tc 
prebs, I had, during a recent visit to Calcutta, 
an opportunity of inspecting the original 
plane-table sections of Mr. Johnson on which 
Atlas sheet No. 44 A (SE.) was based. 

When I referred in the report to the 
topography of this country as shown on the 
Atlas sheet, I was under the impression that 
Mr. Johnson had made the survey on his 
return journey from Ilchi in 1865, and dur- 
ing a brief winter visit, had sketched in the 
Renio region from the neighbourl~ood of the 
Kara-korctn~ pass. ' IVhile usiug this sheet 
on the ground, i t  was noticeable that though 
the highest mountain ridges were more or 
less recognizable, the valley areas were very 
incorrectly depicted. This is what one would 
rather naturally expect, on the assumption 
that the ground had been sketched from a 
disttince ; more particularly in country such 
as the area under discussion, where the run 
of the valleys is complicated and confusing. 
But an examinatiou of the originals shomu 
that the Atlas sheet to the west of the Saichar 
(Siachen) glacier was derived, not from Mr. 
Johnson's winter sketches of 1865, but from 
a more regular survey during the summer of 
1864. This work is shown on two plane- 
table sections, of which only one has been 
used for the Atlas sheet, and on this one the 
area surveyed is practically coincident with 
that shown on the map under reference. 
The second is headed "Rough sketch of a 
portion of the country North of the Kara- 
koram pass". It is admittedly a sketch and 
I a n  not find that i t  has ever been utilized, 
except possibly for the smaller scale maps 
and no further reference need be made to it, 
except to say that i t  is nothing like the 
country and seems to be purely imaginary. 

The first or southern section appears to 
be a regular geographical survey or detailed 
reconnaissance on the scale of 4 miles = 1 inch, 
as on i t  the plane-table fixings are marked 
by small red circles. In  the area between 

the Kara-koram pass and the Remo glacier 
14 of these are shown, usually on the high- 
est peaks. These fixings are well distributed 
and as each position must hare been visited, 
should indicate a t  any rate that a cousider- 
able area was actually traversed; and though 
the number are too few for an accurate 
survey on the scale adopted, the main fea- 
tures should certainly have been correctly 
deliniated. This however is very far from 
the case and, to me, it is absolutely incon- 
ceivable liow auy trained surveyor, visiting 
the points rnarked on Johnson's origi~ial, 
col~ld have procluced .z 111ap so uiilikc tIlk 
ground as he did. 

Since Mr. Johnson's visit to this neigh- 
bourhood and previous to that of the 1914 
expedition, only one additional peak (Pk. 
50152 E) has been fixed by the Survey of 
India; but from the points marked by Ilim 
as plane-table stations quite sufficient fised 
points are visible from which accurate resec- 
tions can be obtained. Several of the points 
so marked are those either on which I made 
stations, or in the close vicinity of them. 
The views from these are entirely unlike that 
represented on the Atlas sheet, which is quite 
a faithful representation of Johnson's ori- 
ginal plane-table section. 

I will only refer in detail to six of these 
fixings, from where it mould appear that tho  
valleys occupied by the Remo glacier had 
been surveyed; as i t  is in this neighbourhood 
that the topography is more inaccurate than 
in the more open country to the east near 
the trade route. 

I give below the co-ordinates of these 
points with reference to the Atlas sheet, and 
also those of the same points, or what I im- 
agine them to be, with reference to the 
map accompanying this report. It should 
be noted that the Atlas sheet longitudes re- 
quire r correction of -3' 36" to bring them 
into relation with the longitude of this mo- 
dern map. 

1 lhe Qeographical Journal Vol. XXXV. 1910. p. 664. 



No. 1 is on tlie highest point of a pro- 
minent snow covertvl mountain. This  is 
easily identifiable on t h e  panorama made by 
Schlageriweit f rom tlie Depsang plateau and 
called by him "the Depsang Peak"; thougli 
his ideutification of it  a s  a peak fixed by the 
Slrrvey of India ,  judging by t h e  co-ordinates 
and  Iieight give11 or1 his panorama, is hope- 
lessly *wrong. This  mountain is a \.er? diffi- 
cul t  oiie to approacll and 1 very much doubt 
if i t  could be climbed by a single person; 
nor cair I iniagine why ally one sliould a t -  
t empt  to  reach its summit  for  surrey pur- 
poses. But  the  view from the  top  is directly 
u p  t h e  valley now occul)iecl by  t h e  main 
Reillo !glacier. This  valley Johuson shows 
from 10° t o  15' \vronz in aziniutli, whicli is 

: 

('a-nrd~netrs of p t f ix lng~  
- - 

On Atlas nheet 011 map swoml~aoyrog ~IIII repurt 

- 
a n  impossible error for a surveyor, as  f rom 
t h e  suminit,, a perfect ti-ration froin known 
points mus t  easily be obtainable. 

Nos. 2 ancl J are OII  t he  southern and 
northern ridges of the  western Renlo glacier. 
Johrison shows these ~ ~ o i ~ i t s  as  34 milcs 
apart ,  bu t  the watershed ridges of the i-alley 
on which lie markti liis stations are  separated 
b y  almost,  if riot quite, t lol~ble t,his tlistance. 
Furtherinore, this valley is I>r;lctically of t h e  
same width tlirougliout, but  J o l ~ ~ ~ s o n  makes 
i t  fan shaped, with a width a t  i ts  lieatl uE 

16 ~ni les ,  or live times t h a t  of i t  olq)osite liis 
southern station, froni mliere the  wliole upper 
reaclies of tlie valley lie open. The  very 
Iiigh and I,roniinent peak a t  its head ( P k .  
5015% E) is not  ~ i ia rked  in a n y  way arid the  
S long glaciers occlll)ying t h e  nortli-west 
portion of tlie valley are  absolutely irnagi- 
nary, or if they are intended for tlie s~i ial l  
subsidiary =lacier5 into wliich the main one 

splits close to its source, they are  enormously 
magnified arid out of ~msition. 

A I 1, 

I 35 I S  ri ii 

Nos. 3 and 5 are points close t o  wliere 
I made triangulation stations. No. 5 is 
very 111uch out  of its t rue ~wsition and from 
both ttic~se tlie error it1 the direction of 
the  111aili valley, ~ i ~ e n t i o ~ i e d  when dise~issing 
poiut S o .  I,  i> i~rex~)licable. The  viesvu fnxn 
both my stations are  described or1 llageb 3 

and 6, aud Y of thib rcljort, and as point 5 is 
on a higher peak than my station was, t h e  
view from it sllould have been more exten- 

i 
2 i 35 l (it 

l 

K*rn.rka 

A. 1. I 1 4  

:G 16 
- 

sive. l ~ r o i n  this poiut also tlie error in t h e  
direction oE the  valley to  the  nortli ( tha t  of 
t h e  Yirkarid river) is most noticeable. EIe 

77 37 3 17 

35 2' 

4 1 35 21  1 77 371  35 22 
I I l 

5 35 264 7 7  3 5  2 Y j  

6 1 35 ill i i  354 15 3(i$ 

I 1 

s l~ows  i t  as  rliiining almost due nortli for 
about tj miles where it  i l~alier a n  abr l~ l j t  bend 
almost due east,, wllereas the true direction 

3 ( 35 20 I 77 4 4  

I 

77 324 1 21,407 Ide~lt~ticatioli  t lo~~bt fu l .  

77 4 i O n  r ~ d g e  between -201.30 
a~tt l  . 191 2 0 .  

77 331 ' 18.172 
I 

77 334 20,912 

77 26 211410 lileutlbi.lion ver! doubt- 
ful. 

is north-east tl~roughollt .  
S o .  G is almost iml)ossible t,o identify 

exactly, but  I have given the  co-ordinates of 
what  seenis the  niost 1)robable position. B u t  
absolute identification is irninaterial ; the  
salient poiut is, t h a t  it is shown t o  tlre north 
of t h e  Y;irkand river. To  reach this point 
frorii any  tlirection, tlre river n i l~s t  be crossed 
a t  aoiile place, even if the valley itself liad 
not to  be traversed for bolne ilistal~ce. S o t  
only i b  the \.alle>- \.er!- 1n11c.11 olit i r i  aziruuth 
as nientioned above, but. the  ri\.er is shown 
as  Ho\viiig in bile exact rcverst. direction t o  
reality. This  error-wlren it is realized tha t  
the  survey was made, 11ot in tlie winter when 
tlie stream vvould be frozen aud snow covered, 
b u t  in summer, when tlie snow line is some 
tliousaiids of feet above the  valley bottom 
and tliere is a big flow of water-is absolute- 
ly inexplicable, if the fact  is to  be accepted 

l I I l 



that Johnson mode his survey from the posi- 
tions marked on his original. 

T have only drawn attention to the 
most outstandiog errors and oniissions, which 
not eve11 an  untrained person constructing 
the crudest of eye sketches fro111 these points 
should have made. Tt is no of 
small and coniparatively unilnportant details, 
but tha t  of the whole area being so inaccu- 
rate, that  i t  is hardly possible to decitle with 
any  certainty which any lnairi feature is. Nor 
have I taken into coluaiderotio~i the remarkable 

shown on his rruap. 
One is naturally opposed to throwirig 

tliscredit on the work of a previour; explorer, 
partictilarly when that  explorer is in the same 
service as oneself, and most especially when 
he is no longer able t o  reply. But  Johnsoll's 
work has been for years a matter of contro- 
versy, ant1 in such cases the trut,h even if un- 
pleas:~~ut, is necessary. l have gone into 
soune detail on these points so tha t  any one 
interested call compare the two rlial)s and 
form his own conclusion. 

absence in Johuson's nlap of tlie irnniense Before writing t,liis note, I cousulted the 
glaciers which now f l l  these valle3.s. W e  Surveyor General oil the expediency of pub- 
know fro111 Sl~aw's sketch' that. ill 1669 tlie lislling tlue conclusioris that  I had come to - 

Hcnio snout was very nuucl~ in the same after 111~- examination of Jolinson's original 
position as i t  is no\\.. Glaciers Iiave been survej-S. IIe I~as  5een all the rnaterial and 
known to advance ill a period of 5 years-the some pliotogral)l~s:' taken frori~ points, either 
interval that  rlapsetl between .lohnson's and csac!tl>- at, or. \.er)- close to, three of the 
Sham's visits-as far or fnrtlier than ~vould be ~~o i l l t *  nrarketl by Mr.. Jolinson as his plane- 
1iec6ssary tu reconcile tluc~ tlisrrepancy i l l  tlie table tisinge, ant1 has ronie to the same con- 
size as tlepicted L)- Jol~neon slut1 as exists now, clusions as ni!.self :tntl decitletl that  tllis note 
w h ~ c l ~  as stated above can he assunuetl to  be sl~oultl be publisl~ed i l l  the interest of histon- 
bilriilar to tha t  of 1869; but no glacier advance cal accrlrac). 
can alter the entire topug~aphy of the region or S 

explain the presence of large ritlges, which 
are now after B ~~resunietl  glacier advance, 3Iussoorie 
a t  a close tlibtauce to, aud in full view l- H .  \v. 
from Johnson's stations, arid which are not Aprz/ 1!122. 

2 Vide page 6 or t i~is  rellt>rr. 
V h e g e  yhotograpl~r are prinln from negative.: takeu l,y I,iet~t. Anlilli, the phot.c~g~.ai~her of lbc er1)etlitlon. 

1 l laie no doubt that reproductions \\-ill be ~mubliahed in cir F.l;c.. Filippi's report. 



APPENDIX. 

NOTES REGARDING DISUSED ROUTES OF TEE KAR.4-KORASI. 

Mention has been made in this report of a long disused and ~ i o w  forgotten ],ass across 
t h e  Kara-koram range. T h e  early exl)lorers of this region sunimarize the route from native 
information, b u t  there is no record of a n y  Etiropear~ actually travelling by it. As the  
l i ter i ture  on tlie subject is scattered and tliflic~ilt t o  fintl, a n  at tempt has been rnade in this 

to  collect in one nariative what  material is available. 

T h e  Kara-koram ralige, which coi ihios  some of the  Iiighest tnou~itain peaks in the 
world, lies a thwar t  the  direct path between the p la i~ l s  of Northern 

Geuernl characLer of 
bara-koram Ind ia  and the  cities of Central Asia, and  forms a n  exceedingly difficult 

barrier to  al l  interco~irse between them. Our  knowledge of the  
tcpography of the  range is not great,  and tlie mountain mass is so involved and intricate 
t h a t  a n y  gene id  description of i t  is by  no lileans easy. I feel 1 cannot do better . than give 
the  following extract,  which thoogli written about the  mountains which lie cousiderably to  
t h e  east of t,hose 111ider review, applies wit11 equal force ta.&hat region. 

T h e  nloli~itaius t h a t  cornpose tlie bulk of W e s t  Nari  are  not  easily understood or defined. 
0 1 1  ascentliiig tlie h i ~ h e s t  passes, we can seldom see anything b u t  a con- 

H. Strachey's 
gen~ralisalions tracted view of mountain tops on al l  sides,looking very like chaos : no 

ge l~era l  view of tlie range liilder our feet is ever obtainable, as the 
passes natul-ally select tlie ravi~ie  heads antl lomest l~o in t s  of the ridge, which are  not only 
flanked, b u t  often allnost sr~n.oiiudecl by tlie higher s u l n m i t  ; antl the  valleys are c o m m o r i l ~  so 
s teep and liarrow, especially in the Rong coantry,  t h a t  tlie view can hardly ever penetrate to  a n  
allllvial l)ottoli~, ant1 t h e  s ight  of any  i1111abitetl place fro111 a pass top is most nnusual. When  
t,raveIling along t h e  bottoms of the  valleys, me genera!ly see nothing bu t  a narrow tortuous 
passage, betwcen steel, rocky wall?;, shuttin:: orit all extended view, and rather concealing 
tllan exhibiting tlie niollntail~ ranges of which they form but t h e  mere lowest ont-works : 
consetlr~ently it is only by all ext,e~ided series of observations and  inferences, joined and 

by maps, t h a t  a n y  regular arrangement oE these mountains can be distinctly 
ostat~lislied; ant1 nly act*ol~nt of them is liable to error ill proportion to t h e  defects of my own 
map. 

T h e  g e n e r ~ l  lblau oE the ~ n o i ~ r ~ t a i n  s y ~ t e n i  appears t o  consist of a series of l)amllel 
ranges running r ight  acroqs tlie breadth of tl~c? t b l e l a n ( l  in a direction 50 extremely oblique 
to t l l e  extension of the whole :\S often to confolind tlie one with the other, or to convert 
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the  transverse direction to a longitudinal one. The annexed tigure rnay help to explain this. 
Short  transverse necks con- 
necting t.119 main ranges in 
some parts, and cross fissures 
cutting througl~  the111 in 
other8, togetl~er with yro- 
ject,ing spurs of a secor~tlary 
order, will s ~ ~ f i c e  to c o ~ ~ v e r t  
the sappsecl prin~ary ar- 
rangement into all the exist- 
ing  varieties, of valley anti 
drainage. Sucll connecting 
necks, nrl~en above 18,000 
feet, h o m e  Illore or less 
confo~~ntled with the main 
ranges, and if not above 
17,000 feet, often appear as 
low mterslleds, just dividing 
the heads of two valleys 
lying in one liue but  draining opposite ways. Secondary sI)llrs also may be so high and 
so obliquely joir~etl to the primary ranges as to make it difficult to distinguisll between the 
two; and tlie cross fissures may sonletimes admit a main river to pass tllrough ;L main 
mountain niass, in which case the continuity of the range is often evidenced by t,he 
extrcnle narrowness of the rocky gorge, or height, et,eepr~ess a l ~ d  geological correspondence of 
its sides. 

" Much of the Intlian matersl~etl seems to hv fonnetl in this \\.ay; the great sno\5,y 
peaks lying rnostlr on the terminal butt-end.< of the 1,rilrlal.y ranges, sometimes widened by 
lateral spurs ; and the Tibetat~ pauses ~ ross ing  the low c o t ~ ~ r e c t i ~ ~ g  links, whose alignment 
forms the main watershed, brrt not the mail1 n~oantairi crest. From what lit,tlc I know of 
the Turkish matersl~ed, I s l~ur~ld  E I I P ~ ) O S ~  the same formation to exist there also. " 

It is undoul)tecl t11a.t fur nearly 2,001) years, s ~ ~ c h  traflic s s  has existcc1 between 

Kensons for d~rercence  
C'entr:~I .lzi; l  ancl India has followed the present track, crossing the 

from K ~ U - k o r a ~ ~ l  IhLbd I ia~ .a-korar~~ range by the pass which has given its name to  the 
route ~ ~ r o u r ~ t a i t ~  inass ; nevertheless a t  tiii~es when this route has been 

impracticable-either otriug to scluabbles between the local rulers, or for o t l~er  reasons-travel- 
lers have bee11 Eorcctl to search for other pa t l~s  across the morli~tains ; a ~ i d  oil s~!cli occasions, since 
the Karn-kora~n pass route involves a considerable det,our eastn-arcls, it  is uatural that  more 
direct alignments t o  tlrc? west of i t  were looketl for, althorrgh the)- involved much glacier 
travel. These tenil~orary patlis, owi t~g to their o\vn inherent, difficulties were abandoned as 
soon as the rimin route was again nvrrila\)le. B I I ~  tliougl~ abandoned, memories of them 
lingered a ~ n o r ~ g s t  tlrc i n l~a l~ i t a t~ t s  of the highland ~ a l l e ~ s ,  and uo doubt stories a b o ~ ~ t  then, 
were l,asecl on from orle geueration to arlot>l~er and were related to the earl. lSurol)ean 
travellers. J<vcn to this clay rumours persist nntl i t  is possible Illat t,hese tracks are still 

used by tile bolder villagers, when a clllick lbassage :lc~.o*s the m o r ~ ~ ~ t a i n s  is 

essei~ t.ial. 
Xrceptir~g the K a r a - k o r a ~ ~ ~  ],ass, the olie t l ~ t  al)pc;ll?s to liar-e l~een I I I O ~ ~  in rise is the 

M I I Z - t i g l ~  pass, sit.uat,ecl a t  the l~eatl of n 11ra11cl1 gl:rcier of t , l~e  Raltoro. 
Muc-tigh pass 

I t  was in inore or less co114a11t r~sc r~nt~il  t ,l~e early years of the last. century, 
clianges iu t l ~ c  cootlition of the glaciers forcecl it into clesr~etr~de sliortly before Enropean 

of tllis rexion Legan. Colonel Sir I". 1 - o ~ ~ n g h ~ s b a ~ ~ t l  is the o111y  know^^ Europea~i 
t o  halve ac t~~~ l l ! .  (~1 .0s s~~1  it,  t11oy;ll o t l~er% I~a\.e al)proaclred it ~ Y ~ I I I  the Irldian side. X full 
p~collllt Of tilt. j)assag,> 31,1)ears in Sir l". I ' o u ~ ~ g l ~ ~ ~ s h a n c l ' s  hook h n d  need not be further 
me~it io~ied here. 
--7----- 

1 The plpbical gt.ogt.trpl~y of Weurvru '1'1trl.-H. Stracllry. 1854. 
l'be Heart of a Contioeut.-F. Yuuugbnsl,and. 
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T o  the east of the Muz-high pass lie the highest portions of the Koro-korem moge 

Old route between ~ u l m i n a t i n ~  in the K. !l nuasif, but  between this group and the Ken- 
 MU^-tie11 6 korarn pass, native rumour -signs an old route; it io with the liter- 

Earn-koram passes aturo of this passage that  ttir remainder of thie note deals. 
The first reference that  I can trace dates Lack as far as 1543. I n  that year Prir~ce 

Alirza Haidar, the ruler of Kashmir, appears to have been sufficiently 
Uirzn Haidar. 1643 

interested in geography to compile a book on the subject. From an 
article on this book by R. Shaw I have extracted the following description of the road from 
Ygrkand to  Kashmir. "AS the chief acclivity in the ascent from Yirksnd is tile acclivity 
of Sanju so the chief declivity in descending towards Kashmir i6: that  of Isliardo. I+om 
this acclivity to tha t  is about 20 days jouruey". 

This may of course refer to the hfuz-tigh pass route ; i t  certainly does not indicate that  
by the Kara-korarn pass, for on his return journey lie writes- 

( 'We arrived a t  a place called liarakorum a t  sunset. There is a large stream; i t  was all 
frozen . . . . . . . Through such hardsl~ip me reached tlie place (Taghatak) where the unknown 
road to Hadakshan separates off". 

Mir Izzet Oolah-all agent of Jfoorcroft-writinz in 1612, is the next to mention it. 
11 t ran~lat~ion of llis diary appears in the Calc~itta Quarterly Oriental 

Nir Izzet Oolnh 1812. 
Magazine for 1333 Vol. 111. To this I have not been able to refer, 

bu t  a reprint with corrections is given io the journal of tlie Royal Asiatic Society of Great 
Britair? Vol. VII .  1642-4.5, from which I give an extract of the relevant parts dealiug with his 
t,raveIs from Leh to Ytirkand. 

I l i h n ? n t / J r r .  On our left hand between the south and west is a mountain of ice, which 
remains uurnelted throughout the year. They sap it is 200 cos in extent, and on oue side is 
Tibet Balti, mid on the other Serkul, on the boundaries oE Badakhshan. From Kashmir to 
Yarkand, by B&i, is a journey of t~e l l tp- f ive  days, three of which are over this glacier, and it 
is t,herefore rarely travelled. There is said to be a shorter road, avoiding the icy mountaiu but 
the people of 'I'ibet keep i t  a secret. 

* * * * + * - X  

".Yhqf;clun. Six hours' march from Aktrlk was a station with wood and water called 
Shah-i-ab, after leaving this a road was observed upon our right or to the north, leading over 
the  mountains, b p  ~vhlch in the summer tirne, when the waters are out, travellers proceed to 

place called K a l ~ a n  in  Kokiar, a depeudency of Yarliand. From the vicinity of this place 
there was a short road to Tlbet Balti, by which in former t~rnes the Kalrnaks and Kirghizes 
penetmted into tha t  country. It is said that  in order to stop these incursions, water was con- 
ducted into the defiles by some contrivar~ce, and this being frozen, completely blocked up the 

passages. * * * + * * *  
( ( ~ r c ~ h - i - l f ( ! j i  Mohommetl .  On the road half way is a place called Kirghiz thicket,. . . . 

After passins Kirghiz Jangal, me came to a pass on our left, which leads to Srikul, on the 
of Uadakshan. " 

I have also seen a monograr)Ii entitled "Travels in Central Asia by Meer Izzet Oolah 

in tile years 1S12-13. Translstetl by Cal)tain He~ldersori atlaclied to the Foreign Ofice of 
the Cfovernmelit of India 1679. Persian manuscript placed a t  tlie disposal of the Foreign 
Olfice by Nawab Zeea-ood-deen of Loharoo." Tllis translation, though more literal, gives 
the same information as above. 

This journal is very interesting as hfir Izzet seems to have been tlie first traveller 
aloug this route, in what may be called modern times, to leave behind 

HIE accuracy. any record of what he saw. Iiis descriptions and statements, wllere 
they can be checked in the light of modern kno\vledge are n.onderfully accurate, and the 
inforlnation he records, though not embodied in the maps of the time, is correct and the old 
maps are wrong. A very good example of this is sl~own in his account of the Yirkand river. 
The  route lnentioned as leading from near girghiz-jangal to Ser-i-kul is, so far as I can 
discover, not mentioned by any other traveller; if i t  exists it is possibly an easier route. to - .  

the  Pamirs from the Yarkand river than that  now in use. Below Kirghiz-janzal the  

A l'rl~lce af 6emhgar on the Cieograpu~ of EaatsruTibet.-K. Bbaw. Jourudof b. G .  S. Vol. 46.1876. 
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-ge of the river valley is very difficult, while the Oprang valley, into which any pass 
from the Yiirkand river must lead, may be much better. 

From the si~nilarity of the wording, all otllcr travellers \v110 have written about this 
neighbourhood seem to have drawn largely on AIir Tzzet's narrative and unless further infor- 
mation is given I have not referred to them in this note. 

I u  the Journal of the Asiatic Societ? 1'01. 22, 1853 is an article entitled "Abstract of 

a journal kept by Mr. Gardner from Herat to Tarkund and thence 
Qar*ntr.s JonrnCJ to  K a r h l n i c J o u r n a l  lent to Sir 1. Borne. in Cab111 and only part 1829-30 

recovered." This journey took place in 1629-30 and a diary .from 
September 27tl1, llle (lay the traveller left Yarkantl-to Soven~her  13th \\hen he reached 
Srinagar, is given. The uame of each halting place is stated. but the rnajorit? are untrace- 
able. It seems probable tha t  the route was by the Y:lnqi and Kara-lrorarn passes and is only 
mentioned here, as ~t might conceivably be some other one. 

The next information we get  is from the Indian side. Mr.  Y i g n ~  in September 18.78 
was a t  Yhigar, from wl~encr he lloped to proceetl to Turk i s t~n .  Fincling 

G .  T. V~gne,  1838 i t  too late in the ?ear to  cross the l I r ~ z - t ~ ~ . l l  pass he n-rites.-4 
a I then enquired about the other way, which I ~~nderstood to tlesccnd, after crossing a 
upon the northern end of the valley of Nuhra ;  and one morninS, some men wllom 
Ahmed Shah had sent to explore, returned \rritli lllost weather-beaten f:lccs, and baitl, that the 
snow and ice 011 the pass, which hacl been <hut for man! year.;, llatl no\' incrc,asrd to ~ I I P I I  an 
extent as to render its practicability rather doubtful. t l l ~ s  \\ay, 11' I c o ~ ~ l t l  not rc:rch 
Kuk in , j  I could a t  all events :~ r r i \ e  a t  the Xubra T s l i l ~ . ~  

H e  made an at tempt to  reach tile pass, but after ascentlil~g the glacler for al)out a1.u 
miles from its front, he was forced h!- bat1 weather to retorn He 

Vlgnulr '~11-brullsn' no name to the pass hnt on the map accompanyin: his bool; he 
calls i t  the -4li-hransa pass. H e  states tha t  from the furthest point on 

the which he reached, the  ror~te contin~led on ice for 3 or .l days'  jorlrney, and tha t  
two lofty passes hacl to be crossed on tlle way. H e  doe.; not definitely say whether these 
two were additional to the one a t  thc et111 of the glacier which he ascended, but the context 
does llot forbid this interpretation. After his return to Shigar, he ascended a second 
\Fallev as far  as the village of Kor Cl~ontlus, and on the map the l l l~bransa pass is shawn a t  

the head of this nala. 
The authors of " Two summers in the Ice Wilds of Eastern Karakoranis " make grave 

reflections on the statements of Vigne, basing their arguments on the 
~lg l le . s  cllr;cs mat), in spite of the text stating quite clearly tha t  he sought for a pass 

a t  tlle head of the qlacier now known as the Bilaphond, though the map 
inadvertently sllo\vs the pass a t  the hear1 of the second v a l l ~ y  that he explored instead of the 

first,. 
Vigne is follon.et1 by Dr.  'l'homsol~, the first European to rcacl~ the Kara-Itoran, p:lss, \ .  

\vl~o clescribiu~ his travels i l l  18.17-48 sa!-s7,- " 'rhe sesond pass is tllat 
Dr. Thornson, 1847-48 n~:~rbetl  in \:igne's map as the Alibransa pass, a t  the head of a consiclcr- 

able tributary w11icl1 joins the Shayuk river o1,posite h a  The 

enormous over lvhicl~ this road runs, by which, in conjnurtion with the lateness of 
the season, Mr.  Vigne's sttempts to cross t,he pass mere frustratecl, has been well described by 
that  traveller. I did not, l\-liile in "iibet, meet wit11 any one who llntl cros,s~~tl it, and I ~ r n s  

by the inhabitants of Nuhra t,hat they n-er-c not. ac~il~1a,intetl with any rontl from t,he 
upper part  of their valley, either towards Khal~alu or towards Yarkalld ". 

Very little weight can be given to negative evidence of this kind, as it is well known 
tha t  Ilatives of India will deny all knowledge of routes perfectly well known to them, if theg 
have the slightest suspicion tha t  they may be called rlpon to act  as  guides. This trai t  wee 
apparently known to  Dr. 'rl~omson for in another  lace in his book be writes,-"Every one of _ -- 

4 'I'r~vels in  I i a r t r ~ ~ ~ i r ,  Ladakh JL Iskardu-(;.'l'. V i g ~ ~ e  1 M S .  
h An nlhrtlative namo for the province of Andi jnn  or Ferghann. 

h The lake he anppoeed to be the source of thc Shy~lc  river. 
Western Himala~a and 'Libet-T, Thornsou 1842. 
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m y  guides positively denied the existence of any r o d  in that  direction; afraid, perhaps, t ha t  
I might attempt to proceed by i t ;  for J learned afterwards, on my  return to Le, from a mer- 
&ant of Yarkand, tha t  there was an unfreqnented path by which Khoten might be reached, 
i f  the Chinese authorities mere willing to permit it to he used." 

The next record comes from tlie northern side. Iiaymard who e x p l o r ~ l  the h&- 
waters of the Y%rkancl river in 1868, describin: his march up to that  

G ,  W. H.JWII~~ 1868 
stream, says :-H "On t,he evening of our 2nd clay's joorney from Kufe- 

long we encamped in a wide part of the valley, 0pposit.e to the entrance of a deep narrow 
ravine effecting a ji~riction from the soi1tl1-west. At tlte head of this ravine a pass lends 
across the Karaltoram range into the Nubra valley in Ladak, and to Chorbot, in Baltistan. 
It is apl)arently a t  a very high elevation, probably not less than 19,000 feet above the sea, 
and is closed for 9 nlontlls in the Fear by snow. It is impracticable for anything bat, 
foot. travellers, and perl~aps for yaks; and alt,hough not in use for many years, was formerly 
traversed by the Baltis, carryinz their own loads of ~nei.chandise into Yirkantl. This pass 
appears also to  have been used by the Kalmiik Tartars in their s~iccessfr~l invasions of M a l ;  
and Tibet t,owards the close of the seventeenth century. IJrom this point t,o t,he srimmit of 
the  pass the distance is from 25 to 30 ~niles, tlie road ascending gradually up the ravine, 
flanlred by the snow-capped spurs of the Karaliorarns". 

I n  his itinerary of routes he further says :-- 
LLT\\-o routes, not now in use, one from the 11ead of the Nubra valley, in LadPk, and 

the other from Chorbut, in Raltistan, conduct down the main valley of 
'le repnrts two dis- tlie yarkand river and join a t  Kofelong. " The ravine here referred to used passes 

is the " J " valley of tlie De Filippi esploring party and as stated in this 
report was follo~ved nlniost to its source. 'l'llourh t.elirs of a previoos traveller were found in 
one pl;lce, no inforniatiotl as to route itself could be extracted from anyone questioned. The 
ravil~e does not rise from tlle Kara-koram but has its source on a more tlortIlern range (pro- 
bably the dqhi l )  which ~ u n s t  be crossed as well as the intervening valley-the Oprang-before 
the Kara-kora~n range is rracl~ed. 

The Forsyth mission to Yirkand i r ~  IS73 adds very little to our l;nomledge of this 
neighbourhood. Trotter refers to the pass but from the similarity of 

, ~ ~ i ~ r ~ ~ ~ ~ ~ ~ ~ ~ ~ , ,  tlie \rording i t  is almost certain he is merely tquoting from Haywardvs 
narrative and he d d s  nothing new; but Gordon is rather more ex- 

plicit. He refers to this ro r~ te io  clescribin=thzSassirI,ass where hesavs:-9 
( (The  state of the iillmerous huge glaciers clinging to the sides of tlie overhanging 

mo~lutains, allcl ~weser~ting thc appearance of being merely temporarily checked in their down- 
\var(1 course, points to the probability of this pass being choked u p a t  no verydistant date, and 
obstructecl for traffic, similarlj- as that  which leads from near the head of the Kufelong source 
of the Yarka~ld river into the Nubra valley is said to have been. This latter \,-as in ancient 
times on the main route by ~rhicll the hosts of ~nounted invaders crossed into Little Tibet, 
brit llom it is onl!- ~xlssable on foot. . I t  present, the only travellers b p  it,  are the hardy 
inhabital1ts of Baltista~i, to \vhoril it ~nnbes a great sa t ing  of time and distance when com- 
nlunicating with their brethren \\rho have settled in Yarkand. .% colony of Baltis have lon: 
existed a t  Yarliand, cltieflx tbn:aged in agriculture, :ind :L jor~rney to nnrl from is made each year ". 

Robert Sl~a\v,  the first Englislinlan to reach Kashqar and also a member of the 
Fnrsyth mission makes no n~el~t ion  of this routc in his book,1° but in 

Robert Shaw some footnotes in an article already quoted11 lie refers to another route 
trllich al,psrently joins the one under discussion. This is mentioned on pace 11 of this report,. 

I here meiition a reference in volume 30 of tlie Asiatic Society Journal. This 
though not actnall~r concerned with the route under discussion is I 

=.B, aodwin.Aaeten think relevant. Referring to the progress of the Kashmir triangulation 
is a, note by H. H. G .  A. (Godwin-Austen ?) " There are 3 r o d s  from 

Hun=& t o  Yarkand, one that  takes 12, another 8, and another not, more than 4 days. The 
-- .- A - - - p-- -- 

R Journsl of l he B. 13. S. Vol. 40. 1866. 

9 The roof of the World.-T. E. Gordon 1876. 
10 Kaohgar and High l'artary.-R. Shrw 
l' Journal of the R.  G .  S. Vol. 46 1676. 



b t  being known to the natives of the country and not  to the mercliants who go to Yarkaud, 
T h e  man who gave the above said he bad gone by the  Nagar and Gilgit routes ". 

To this Montgomerie added ;-" The routes given from Hunza t o  I'arkand (though 
4 days may be apocryphal) all tend to show that  Yarkand must be 

T.O. Montgomer~e nearer the longitude of Skardu than Leh, . . . . . . and the four days may 
be given on the strength of the wonderful rapidity nitlr wllich the 

Eiunza-Nagar people get  warning of the Icatilas leaving Yarkand, so quickly indeed w;ts this 
given tha t  the Hunza-Nagar's were able to make all their arrangements iu Ilunza alld then 
cross into the S I~ iga r  valley and still be in time to rob the Iiafilas before they seaclred the 
inhabited parts of Ladak and llalti ". 

The uext information, tha t  1 can trace, is furnished by Sir F. l'onnghusba~rd, and this 
~~rov ides  the only knowledge tha t  we have concernirlg tllc middle por- 

Col.  S1r F. 
Tou~~gLasband  tion of the route. H e  is the only European, \\?it11 tlle possible esceptioll 

of the Huszian traveller Grombetski, who has entered the Oprang valley, 
his discovery of wllich entirely altered tile nlapping of the northern slol~es of tlle Knra-koram, 
which previously had been shown by a succession of subsiclia~.!- ranges extending 111 a nort)l- 
south directiou riglit do~vn  to tlre Y;irkand river. 

Describing his journey of 1689, he says,-" "I \vished on lny t)lere (to the Slling- 
s]lal pass) to satisfy lny curiosity as to the existence of a mysteriorls pass callrd the Saltoro 
pass, whicli my old guide jf'ali had poirrted out to me in the distance 011 our n a y  to  the 
>[ustagh. " Ilndfurtlier oll,describing the vie\\-from t l ~ e  s r~n~l l l i t  of t.lle rIgllil pass, ] le  vays,- 

limray to our eastward, u p  a glacier which stretched across the vnlley of tlre Ol~l.al lg l i i \ r t ? r  

at our feet, Wali  the guide had told me  there was it  way of 13alt.istan by ,z [)ass caIletl tllr 
Snltoro. No one, a1)~arer1tl~., Ilad crossed llris pass for many years.. . . . . . .. . .. . " This glacier, 
n]lich he named tllc Iyrcloli, Ile subsecluelltlp ascer~ded nearly to its Iread, but  before reaching 
tile pass or col lie was forcecl by Latl 11-eathtbr to rctr~rrr. 

Conway says-'.' " I was informed by the natives that  there is a path leadr~rg u p  the 
soutlrernmost of tlre main easterly brancl~rs of the Kondns valley, and 

sir COn'rn~ another orit of the  lionl lien valley, both giving access to the Oprang 

glacier". 

There is also a reference to a h a w - K a r ~ - k o r a ~ n  route i r ~  niajor ;\fason's account of tllc 
trianglilation between Inclia and Russia. " This was clerivc,I from 

Major K .  bTu80u native inforn~ation and, if correct, alludes to the IIIuz-tlgh pass rontr, 
or an unknown one to  the \vest of it. 

We rrow come to Dr. Longstaff's exploratioli of 1'309. He searclred for the ,)ass 
from the Indian side, and followirrg Vigne's footsteps 1*carhetl the head 

Dr. T. (3. I,01lg8t~~lf of the Saltoro river, and crossing the Inss a t  its lleacl w]lich Ile called 
tile Saltoro, but is now better Luown as tllc Bi la~~hond La, discovered the upper ~ ~ o r t i o n  of the 
Siachen glacier. He fouud old stone shelters unused for ages, along the route mllich conclll- 

sively that  prerio~rs travellers had used that  track. Tlle dcscril)t,ion of his journey is 
to  be fuuIld iu the ltoyal Geographical Society's journal Vol. 35, 1910. 

~ ~ b ~ ~ ~ ~ ~ l l t l y  the Bullock Workmans surveyecl t,he Siachen glacier, r e a c l r i l ~ ~  i i t  1,). the 
Bilaphond La. They found more remains of previous visitors ant1 t.heir 

Workmans book l5 gives a full descri1)tion of the resu!ls of tllcir c:sl)!orntir~n. They 

found a possible pass on t,lre watesshed wl~ich they c:tlled Turliistan I d a  

alld which they considered rr~iglrt be the one at; tlre Ile:ltl of the glacier which Yor~nghusband 
called tile Urdok. They report tha t  i t  is traversable I)y a pa~, ty  fitted wit11 Alpirie equip- 

ment. 

- - -  -~ - . -  

19 Tbe Ilenrt of e C o n t i n c u ~ . - P .  Y o ~ t n g l ~ o s b a ~ ~ d .  
18 ( ' l imbiog in the Kar:~koranls.-Conway. 
14 Ilrcords of thc Survey of Iudia. Vol. V[. 
1% T w o  mummere iu the Ice Wilds of the Eastern Kara.korem8.-BuUock Workman. 
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Neve refers '"0 native tradition8 of a pass a t  the head of the Siwhen by which the 
Kanjuties had a t  one time reached the Nubra village and De Pilippi 

Dr. A. Neve in his book '7 dealing with the Abruzzi expedition of l9OD report8 on 
possible passes from the Indian side to the Oprang in the neigh- 

bonrhood of K.  2. 
The explorations of the De Filippi expedition iu 1914 have been fully dealt with in 

this report and need (lot be referred to again. 
Before summing up the material available about this route it should be borne in mind 

that  the condition of the Kara-koram glaciers is continually ctlun,oing. 
Glacial change A t  one period these coriditions may render a passage comlraretively 

easy, to remain so for years until some change effectually bars all pro- 
gress, which barrier may be removed by some future cliange. Therefore the fact that, the 
crossing of a pass is impossible now, is no guarantee that  it was not open in the past, or that  
i t  will not be open in the future, and r i c e  cwwa. 

Furthermore i t  n111st be rernenibered that  tlie illhabitants of tl~e?;e regions are very 
hardy mountaineers, a i d  iu pursuit of t,lleir on11 work t.lley are quite 

hcretive inhabitants l)reljared to undertake journeys under the most adverse ar~d difIic~ilt 
coiiditio~is; but they are also more tltall ready to  deny or conceal all 

knowledge of a route, if they have the remotest idea that  they may be called upon to act as 

guides or coolies.. 
Taking these facts into consideration and with the knowledge we now have, it seems 

more than that  in the past an  old track did ruu from Khapalu 
Summary in Nubra to Kliufelang in the T ~ r k a n d  river and that  this followed 

either the Saltoro \.alley via the Bilapllond La  or the I io~ldus valley 
via, tlle Sia La  to tile Siaclle~l glacier, a t  the head of wliich i t  crossed the Kara-koranl rauge 
by a ~ a s s - l ~ o ~ ~ i b l y  tlie l ' u rk i s t~o  La-to the Oprang valley, and thence by a pass across the 
Aghil range into a tributary, the J stream of this report, of the Yarkand river and thence to 
Khufelang. 

Whether either of these passes can be used now can only be decided after further 
exploration. 

.. . . . . ~- - -- 
'' a0 .rears in 1iahhmir.--A. Neve. 
'; Kara-korams and Westeru Himnlayrr6.-F. L)e Filippi. 



List of coordinates and heights of stations and points. 

Stntiou or Point 

SHEET 51 H. I 
Black rock in centre of flat snow hill ... 
Cairn on sun~mit  of r rocky topped hill ... 
Emtern and l~ ig l~es t  point of snow penk .. 
Highest point of snow peak ... 
Kirghiz janjial encamping ground ... 
Cairn on peak of a spnr above Kirghiz 

jnngal E. G. ... 
Sun~nlit of snow peak ... 
Snow cone peak 
Southern end OF mow perk ... 
Rounded hill. Highest point . . . 
Highest point of fat-topped hill . . . 
Highest point of rocky ridge 
Centre of rounded snow hill 

." 
l . . . 

Cone shaped @now peak ... 1 Cairn on sunimit of hill on left bank of 
Yiirknnd R about 4 miles atmre K l i ~ ~ f e l a ~ i g  

Northern side of rocks a t  east end of flat 
peak . . . 

Highest point of rounded bump on rocky hill 
Calm 200 yds. cast of highest point on spllr 

:ibout 8 rniles xl)ove Kl~ufelang ... 
Ertrelne W. end of flat-topped peak ... 
Eastern of two pc~aks . . . 
Western of two peaks . . . 
Northern of double peak ... 
Southern of double peak ... 
Cone-shaped peak ... 
Rounded 11311. Highest point ... 
Highest point of ridge ... 
Cairn on summit of high liill NE. of junc- 

tion of YSrkancl R. and stream from Ali- 
tiigh . . . 

Western of double peak ... 
SHEET 51 L. l 

Eastern and highest point of ridge ... 
Rounded snow hill . . . 
Snow peak . . . 
Snow cone. Eastern end of ridge ... 

SHEET 52 E. 

Eastern side of snow pealc ... 
Centre of black roclc cap of snow peak ... 
Northern and highest point of silow peak ... 
Snow cone eastern end of ridge ... 
S~nal l  cone on west of snow ridge . . . 
Hound-topped snow cone ... 
H igl~est point of rocky peak . . . 
Highest pinracle at south end of rocky peak 
Centre of round-topped s~low pe'tli . . . 
Rocks a t  e;~sterll ellcl of ridge ... 
Cairn of btoiles 011 sull~liiit of 11111 
Boclc pinnacle . . . 
Cone peak ... 
Cairn on sunlillit oE liill ... 

Lat,i tntle 

He~gbt abnve 
bleen Feu- 

levcl 
- - 

Ground level 

-- 
i 

f'eet 

20,090 
1 18,250 

20,850 

1 16,912 
2U,i!)0 
S0,RGO 
20,940 
19,310 
"0.000 
19,840 
20,300 

1 20.800 

' 17,769 I 
1 17,790 
1 18,190 

1 16.759 
i 18,940 
1 39,300 

19,200 
18,960 
18.960 
1!~,950 

; 19,oso 
1 20,440 
I 
I 



List of coordinates and heights of stations and points. 

Statio~l or Point 

-- - - - . . I - - - - - - -- - -- - - 
SHEE'I' 52 E. (Conld.) l 

Cairn on rocky point of ridge ... 
Highest snow peak on ridge ... 
:Eastern of two snow penks . . . 
Cone on roulided peak. West end of range 
Rastern end of rock and snow peak . . . 
Cone snow peak ... 
Suow peak, eastern end of range ... 
Snow peak . . . 
North-eastern of double peak . . . 
Highest poiot of snow peuk ... 
Suow ]""Ic ... 
Snow r)c!alc 
Sout,h-western end of southern of two Hat- 

t o p p ~ d  l~ills . . . 
Highest. point of snow ridge . . . 
Rock pinn:~cle on snow peak. Cliffs on S. side 
Rock 1)inn;lcle on snow ridge . . . 
Lim~stone rovk and snow peak ... 
Nort.hern end of sliow peat . . . 
Soutl~t!rn ;111(1 l~igllest point of suow peak ... 
Cone-rhal~ed snow peak ... 
1Loundt.d snow pwk ... 
8uow cone. Co~ltre of triple peak . . . 
Sharp cone at, southern end of snoF ridge 
Southern of twin peaks ... 
So~~tli-~vc.stern smn~nit  of a double snow peak 
Suow peak ... 
Cairn on sumnit  of hill overlooking YLrlialld 

river 
Cairn on top of hill on right bank of PBrltand 

river . . . 
Coue a t  north-eastern end of ridge . . . 
Rounded hill. Highest point. . . . 
Yinuocle in centre of ridge ... 
Western end of ridge . . . 
Hock pi~inacle a t  eastern end of ridge ... 
Eoutliern of two humps on peak ... 
Rock on sul~inlit of cone-shaped peak .. . 
Sllnnnit of rock p ~ k  at  northernendof ridge 
Centre of ~.ounded peak. Northern of two . . 
Sl'ilit. of li~nestonc- rock on ridqe ... 
Cairn 011 s11111ruit of 11iqh pa~lc on e ~ s t e r n  

1)arlk of l-iirlca~id river. . . . 
Highest. poi~lt. of rocky ridge ... 
13igllest point of li~~~tbstone spike . . . 
l t o ~ ~ n ~ l e t l  1x1 k at sorlthrru end of ridge ... 
Cairn t o  west of roclts 011 suul~uit of hill on 

wt~sleru bank of I'urknud river . . . 
Koclc pin~~acle.  E r t r e ~ ~ ~ e  west end of ridge ... 
Snow su111111it ilt celltre of range ... 
l{ocl(p clifi a t  sol~tht~ru cb~~d of range ... 
Itoclr on s ~ ~ u l ~ ~ l i t  o f  linlestone peak . . . 
Ctlnt,re of l~igllest pr;~Ii on ritlco ... 
Hocli on centre of ro1111ded hill ... 
Rock on c.c.iitrc of rolrnded hill ... 
Cone s11:lped sao~v pei~lc ... 
Itolmded top of cone suow pevli ... 
C'ilir~i ou sootheru mid lowest of three peaks 

on ridge ... 

l / Longitude 

l 
- -  - 

77 17 07.4  
26 5 5  
27 23 
26 2R 
21 14 1 28 28 

I 29 05 
26 l?, i 1 7 0 5  
17 04 
25 05 1 2 8 4 1  

: Heizht sboro 
I Mean H e r  
i level 

I - - - *  (iruund level 

I feet 
I 
, l9,9HO 
' 22,190 
I 2'L.OGO 
' 22,170 
/ 21,110 

21.hiO 
i 22,460 
j 22,kMJ 
1 21,810 
' ? 1.520 1 22.120 
l 21,490 
i 



List of coordinates and heights of stations and points. 

l I B e i g l ~ t  nbove 
Mcan Sea- 

level Station or point I Latit,ude Longitude 
I 

SHEET 52 E. (Contd.)  l 
Csiru on 1~i:hest point of outer rallge of ( 

hills on left bnulc of Yarlrand river near lake 
Low hill near lake .... 
Cairu ou east edge of crest of a conical liill 

west of lake . . . 
Bigliest of doul)le peak . . . 
Centre and highest point of ridge ... 
Limestone pyramid near nortb end of ridge , 
Cent~v  and highest point of ridge ... ( 
8-11 rock on highest point of peak ... 
Rock p a k  on south end of range ... 1 
Southern and 11iglier of double snow pektk ... 
Highest, point of roclc peak ... 
Cail-n on highest point of peak on water~hed 

overlooking north anout of lienlo glacier 
Bed li~lieutol~c rock peak . . . 
Higher ancl northern of cloublc snow peak ... 
C e n t ~ r  of southern of double pc:& ... 
Cairu on sunlmit of rounded lull on Shyok- 

Ytirliand watershed . . . 
Cairn north of large roclr on suullnit of riclge 
Rock on flat-topped hill 

.. l Cairu m a r  spike of rock on low rocky riclge 
on left baulc of N \V. branch of Kerno ... 

Cairn on centre of 3 low l~urnmocks close to 
loft hnulc of N \V. branch of Hemo glncier 

liock peak on ritlge S. ot' Ilemo gli~cirr ... 
Cairn or1 west of a double Iiill at 9 \V. end 

of a group of low hills near j~l~lctioll of 
Sllyoli and C11ip.Clia k rivers . . . 

West, point of rock p i~~nac le  ... 
Highest point of rounded t)op of snow cone 
Hocliy pinnacle on snow ridge . . . 
Cone-shaped allow pealr . . . 
Highest poiltt of suow ridge . . . 
Xocky peak at  west end of ridge . . 
Cone I I ~  enst end of ridge . . . 
Black rock on top of soow peak ... 
Snow penl~ ... 
Bnow peak . . . 
E u ~ i ~ n ~ i t  of snow peak ... 
Black rock ou sotn~~rit  of snow peak ... 
Hounded snow pritk . . . 
Bnow peak ... 
Cairn on conical hill SW. of Ak-t&gh en- 

campitig g~.ound . . . 
Iiock pinnacle . . . 
Highest point of flat-topped hill ... 
Hounded rock at east end of peak ... 
Hock pinnacle ... 
Cuirn on sun~mit  of high hill south of Ak- 

tiigl~ enc,arnping ground . , , 
Houncl peak a t  west end of range . . . 
Flat black rock on eaet end of range . . . 
Coue on rocky ridge 
S h : ~ r p  p a k  . . . 

of ridge 
i &ortltern of double hump on llighest poir~t 

. . S  l 
I 



List of coordinates and heights of stations and points. 

- -- ---- .- ~~ 
I 

SHEET 52 E. ( C o j ~ t d . )  

Soutliern of two rock l~nlnps a t  south end 
of range 

Cairu on highest poiut of rocky ridge 
Cairn on sul~rlnit of hill a t  SE. end of s p u ~ .  
C e r ~ t r e o f r o c l r s o n ~ u ~ ~ ~ ~ n i t o f c o n e h i l l  . . . ,  " ' I  41 52 
Cairn on highest point of ridge west of 1 I 

Baksa~n-bulnk camping grouud 43 1.3.5 ( 
Highest po i r~ t  of rouuded l~ i l l  ::: / 41 41 1 
Itoclc pinnacle 40 4 2  1 
SIIOW peak . . . i 36 03 1 
Centre of 1:rrge rock ou rocky peak . . . l  3 5 3 5  ! 
Highest point of peirli 35 23 
l'oiuted 811ow peak ... " '  1 , 35 15 
Poirlted pc:tk ou south end of spur  ... , 

i 
34 05 l 

Snow peak .,. l .  . 82 50 
Highest point of pe;tk ... 1 32 0:3 ! 
West, edge of rocky snow penk . . . 31 28 i 
S W .  corner of boundary pillor on 

ICnra-koram pass 30 50 
Ci~i1.u on sulnlnit of hill due south of the 

Karn-horam p:rss ... 1 30 39.6 1 
Snow cone peak 30 22 ' 
North and of snow pe:rk. Cliffs to  north ... " ' 1  30 18 
S ~ i m ~ n i t  of rounded hill ... 30 09 1 
Highest point of pexk ... i 29 54 I 
Western end of rocks on ridge ... , 28 39 j 
Hoclr piunacle 27 24 j 
Highest point of hump on south edge o f  

peak . . . 
Solitary cone peak . . . 
Cairn on tcp of hill west of Pulo huts 2.3 57.0 
Snow peak ... . . . I 25 32 1 
11i:Iiest point on rounded bump a t  N. end l 

of po;zk ... 1 25 27 
Csirn on Ugheat point of rocky ridge ... 1 24 50.3 1 
Cone-sha ped peitlr I 24 27 i 
Cairu on highest of detached hills on west 

end o l  Depscrny plateau ... 
Cairn on highest poillt of ridge townrds west I 

end of L)eps:~ng pl~rtesu ... 1 l8 15.9 
C i i i r ~ ~  on l ~ i g l ~ e s t  point of rounded hill on m 

west encl of Depsan: plateau . . . 18 10.6 
Cairn 111arlring site of astronomical station on 

Depsaug plateau ... 17 23'6 
Cairn on west end of low ridge near west, 

edge of Depsat~g plateau ... 17  20.5 
Lilnestone piunacle ... l 4  3L i 
Snow peak ... 10 32 1 
IVesterr~ s u ~ n m i t  of '.The n e p s ~ n g  Penk" ... 10 18 
Eastern nlld highest summit of "The Dep- 

sang Peak" ... 
i 

Soutll-enstern of' double allow penlc ... C 

1Cocky penlr ou snow mouutain ... 
ltounded snow peak ... 09 01 
Southeru of three Iiu~ups on auow ridge ... 08 40 
Sulu~ni t  oC snow penk ... 35 05 18 i 

Longitude 

SHEE'F 52 F. 
Pointed snow peak ... 

Height abovo 
Mean See- 

lcvcl 

Grourd level 

34 52 25 

77 50 18 19,850 
51 09.6 18,487 
46 13'6 1 17,766 

18,390 

50 27 1 19,850 
52 26 , 18,660 
57 27 20,900 
48 51  10,980 
43 14 19,730 
52 19 ' 20,230 
4,s 39 1 19,820 
57 37 1 20,660 
47 52 ' 

19,910 
49 30 19,000 

49 33 
l j 18,271) 

49 36.3 j 18.605 
54 01 
4 5  23 1 
46 02 19,700 
48 02 i 19,470 
52 09 19,600 
46 H9 1 1g,gj1) 

l 



List of coordinates and heights of stations and points. 

Height nbove 
Meau Rea- 

Station or poin 

Qround le\-el - 
1 

Site of Le11 netrononlical etntion of the e ~ p e d i -  
t ~ o n  50 grwds east of d i k  bilngalom ... 34 10 08 6 77 35 04.4 

P ~ l l n r  about 200 vnrds fro111 SW. corner of 
Hesidency compoui~d a t  Le11 .., I 10 06.2 34 49 7 

Cnirn on R loner  penlr on r ~ d g e  S W .  of , 
Sl~aksnliug. I . . . 09 05.4 36 04.0 

IIouse a t  west eud of Pittuk Ctompn ... 07 36.1 ' 31 36 5 
Rock lslnnd in Indus rlrler . , .  00 38 41 20 
Hurnp a t  w e ~ t e r n  end of sno\v penk ... 52 01) 46 13 
C ~ ~ i r n  on ridgo \jest side of the Chimr6- 

Z a ~ ~ g r o l  ntild ... 34 01 25.5 ' 77 51 20.6 
SHEEL' 52 G .  I 

l l 

Cairn on ridge on west of ChimrB nciln ... ' 33 57 41.8 1 77 44 49 7 
Westeln of double penk . . . 54 32 38 08 
H~pliebt  point of fl.tt snow r ~ d g e  ... 51 47 1 56 38 
Norther11 end of suow r ~ d g e  ... 53 10 I 55 57 
Bock peak 1 33 51 28 1 77 64 07 

SHEEP 52 I. I 

i 
Cnirn on rounded top of highest of nn / 1 I 

isolatcd grou]] of l~ills s o u t l ~  of Bnri-kol l 

encninl)iug ground ... ' 35 47 l ( , , l  i J  01 07.6 lR.3T) 
Rock pi~lnncle ~ 37 42 1 01) 46 19,860 
S~rlninit of rocky peak ... , 29 21 , 2 4 ,  l i , , ,4i l  
Centre of rounded peal{ ... , 23 :33 0 5 :  I 19.4t;O 
Highest poiut of rockp ridge ... 20 23 ' 06 20 1 18,51U 
Cairn on highest point ot low range uear 

N W .  end of Depsl~ng lrlnteau ... I S  ,4i.0 , 00 53.2 18,029 
C~tirn ou southelm and I ~ i g l ~ e r  of double j 

hulnp to\\ral.de NW,  eud of Depsal~g p l i ~ t e ~ ~ u  : 
I 

16 2 i . 6  I 
13 01 

i on 49.0 l i7 ,n l l  
Suow peak ... i l 4  28 1 1 20,440 
ltouudod snow peak. Highest point 

"' i 4k 04 ! 2-E 3G 2 1,290 
Su~nlni t  of rounded s n o r ~  peak ... I 33 09 20 32 
l iounded snow peak ... m 32 OS 2 L 03 
Highest l ~ u ~ n p  of nisuy 011 ridge 32 01 21 1 5  
Cone penlt iu centre of range . . . 22 56 

! 

2 1,070 
20,990 
20,720 
19,940 

Snow colle peak . . . 13 39 1 19 09 
Ceutre of Hirt suow ponk ... 12 0.5 i 18 43 
s l io \~  peak ... i 06 20 I 1 8  O Y  2 1,260 
N o r t l l e ~ ~ .  of double enon7 peak ... 1 35 51 27 1 78 41 33 

l 

S H E E T  52 J. i I 
2 1,560 

Highest point of n f l ~ t  snow ridge ... 34 56 29 / 79 11 06 1 22,440 
F o i ~ ~ t e d  rock on highest ljoiirt of ridge north ( 

of Kat:~lrlilr encnml)ing gl*ound I 55 j2 1 05 41 1 17,540 ... 1 C:\irn about 150 y ;~rds  south of Shyok village 1 
serai I 09 29'  7 i 12,l:X 

L : ~ r g e  flat ~.ock near .j unctiou of t,lie Inchiu- I I 

Lamb% sstrei~~u with t l ~ e  Shyok ~.iver 06 55.4 / 16,677 
Boutherii of two cnirus ou spur enrt of Shyolt 

\.ill;\ge 78 09 28.4 l 12,4,S6 
... i - .  I l 
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Fun-Inm pk. 

E'un-Im pk. 

(X. sea, H. 20,850 feet.) 

H. 21,040 feet.) 
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