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

This report was origirl:~lly writ,t,en in ltome d t ~ r i n g  January l!)l5 after the expedition 
had completed its work, for submission to the Soperintentlent Trigonornetrical Surveys, tinder 
whose direction the detachment oE the Survey oE India had been Illncetl. 

Owing to the Buropean war, the offlcial acconnt ol: the work of the whole espedition 
could not be prepared, and as i t  was not desired to ant ici l r~te t,l~at a c c o ~ ~ n t ,  the publication of 
this report mas delayed. This delay has enabled :~tldition:~I inFormat,ion, wllicll n7ns not available 
in 1915, to be incorporated in this account, which, though based on the original document, 
has been rewritten. 

The illustrations are From my own photogr;~phs, ant1 have been selected so as  to give 
views of tha t  part of the counlry which was only visited by the survey party. Unfortunate- 
l y  most of my photographs hat1 been leEt in England, and as the oegatives could 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 very indiffer- 
en t  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 I(. Mason M. C., R.. E., who not only has very liindly 
written an introduction, but  also gave me much valuable help in correcting the manuscript 
and in proof reading. 

Mussoon~s. 

May, 1922. 
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The report l)ublisl~ed in the present 
volume deals with the work of the Survey 
of India rletachnient attached to Sir  P. De 
Filippi's expedition whicl~ set out from India 
iu t l~eau tumn of 1913, to undertake geophysi- 
cal researches and geo~rap l~ ica l  exploration in 
the littlc known ant1 rarely traversed regions 
of t l ~ e  Kara-koram at, the I~eatlwatcrs of the 
Shyok and l'?~rl;:~t~d rivers. 

The cspcdition lrad the sl~pllort oE H.31. 
the Icing of I taly,  of the lioyal Society, the 
Royal Geograpl~ical Society, aud of the more 
important scientific institutions of England 
and Italy. The Government of India liberally 

great  Siachen glacier, end, the whole area on 
both sides of the main caravan route by the 
Kara-koram pass. 

Major  Wood's report detailn the extent 
to which these problcms have been solved. 
H e  narrates the discovery of thc glacier origin 
of the Yirkand river, tlicrebp correcting the 
tol>ogl:~l~li.y as  recorded by 'layward ; he 
describes the int,ricate c o u ~ ~ t r y  bordering the 
watersl~erl \rest of the Kara-koram pass and 
in the uppcr tributary valleys of the Yiirkand 
river. Finally he shotrs how 11e ascended 
nrhat Ile 1)elieves to 11e the line of an  old 
route Ic~~rl ing ;lcrosa t l ~ e  head ~ O S I I I  of the 

contributed towards the expenses of the enter- Oprang. 
prise, aod the Surveyor Gener:~l deputed a 'l'lie survey of the Iiltter valley is indeed 
detachment under Major EI. \Voorl, 1t.E. to the only portion of the programme of the 
acconipany the ],arty in order to assist iu tlie espedition \\,Iiic11 was not fully carried out, 
survey of the areas traversed. and it,s exploration forms the  last geographi- 

This detachment Ira?; prinrarily concerned cal problem r~nsolved in these parts. W e  
with tlie geograpl~iral cx~~lor:~t , ion of the 1t11otv tlrat Younghusband crossctl tho Agliil 
Kara-koram, \\.it11 its i n ~ n ~ c ~ ~ s e  qlaciers and yr:rss in 1887 into the Oprang \.allex R I I ~  by 
ice-covered mountains, and of tlie little known tlie diff ic~~lt  XIuz-tngh pass reached the  
sources an11 tribotary rivers of the upper Baltoro glacier ; tha t  two years later he again 
Yiirkand river. The preliminary snrvey of crossetl the Afihil pass and ascentling the 
these areas I~ad  bee11 initiated under Sir  Opraug valley, passed the snout of the large 
Andrew Waug11 and General \Vall;er c111ring glacier desce~~ding  from tlie easteru faces of 
the Kasl~niir  survey, by Captain Godwin- G;lslierbrum ; : ~ n d  tha t  lie t l ~ e n  aeccntlecl 
Austen and 3 l r .  E. C. Ryall in 18cii and by anotl~cr  Ii~rge glacier, the T:rdo!i, leacling ill 
Mr .  W. I-I. Johnson in 1864 and 1865. I t  his helicf to  a, col over the r n a i ~ ~  \I-atersl~ed. 
was known tha t  the reconnalssancc nlaps of No other Eurol)ean has ~ e t  penetrated the  
these early pioneers, esecnted before moun- locality. Menibers of tho Duke of the  
taineering became a studled art,  were but  Abruzzi's expedition in 190!1 must have seen 
rough eslin~ations of the true topography of 
the region, and the subseqncnt travels of Shaw 
and Hayward in the later sixties of last cen- 
tury, and more pnrticularly t l~ose  of Sir  
Francis l 'oungl~usbend in 1887 and 1889, OF 
the Drtkr of the Abrozzi and of Dr. 1'. G. 
Longstaff in lI)OS,l~ad raised many interesting 
geographical q ~ ~ e s t i o ~ ~ s .  T l~ese  dealt with the 
glacier sollrces of the O y r a ~ i g  and Shgok ; 
the headrvaters of tllc Yiirkand river; the 
north-eastern and northeru watersl~eds of the 

part of t l ~ e  Gasherbrum glacier from '11-indy 
Gap'; Longstaff has corrected the  faul ty 
topograpliy of t l ~ e  Siachen glacier, and 
sl~own tha t  the n,aterslied lies niucl~ f ~ ~ r t l ~ e r  
north t l ~ n n  \\.as supposed ; ant1 in 191 :! thc  
T V o r k ~ ~ ~ n n s  follo\\ed Lo~~gstnIYa footstcl~s t o  
tllr S ~ a r l ~ c n  and rcacllecl a col nt  ~ t s  head 
overlooki~rg, iu their belicl, the Urtlok g1:rcier. 

The De  lz~lippi cspedition 110s IIOIV 

completed the survey of the ltemo glacier, 
and conuccted it with tha t  of the Siacheo 



by Peterkill of the \Yorkma~r esl~etlit,ion ; and, 
a s  is tlescribed ill this report, Major Wood 
has vic\ved from passes on the natershctl 
west of the yirkand river what he be1ievc.s 
to  be the upper valley of the Ol~rarrg. I f  
tho surniises of Major Wood are correct, the 
Urdoli and To~rnglruaband's glacier sourccr 
of the Oprang n ~ t ~ r t  all lie i l l  tributary 
valleys. 

The test  of t,Iris report deals nraiul!. 
with the esplorations and surrey carried 0111 
by Major Mrood's cletnchment,. 111 an appen- 
dix Ire has collected much interesting evi- 
dence regarcling the lost passes of the Kara- 
koram, a s~tbject  closely allied to the explor- 
ation of the dist,rict. 

111  addition t,o t,he geographical work of 

the exl)e{litio~r, the I~rogralrtlrlc. inclutletl tllo 
establislrmerrl of a clrailr of gcophSsical 
stations for observ:~tio~rs of gravitv a11d 
niapnetism, l i ~ r k i ~ ~ g  111) tho methodical \vork 
of Intli;~ with thaL of Ilusrian T~ukis t , in ;  
rneteorologic:ll and :terologir~l researches ; 
mens~rrerneuts of solar radiatio~r ; nr~d observ- 
atious regartling botany, geology and a~rtlrro. 
polc~gy. The l~ublication by Sir F. De Pilil)l>i 
of these inve~tigat~io~rs has been ~ ~ l r f o r t u n a t e l ~  
delayed by the ( ireat  W n r  and, as yet, the 
reenlts are not availa1)le. 11 reference how- 
ever, \\-it11 some preliminary details, to the 
\virelehs longit~ctle work will be found in 
Rccorlls of f l , ~  S ~ T I V , ~  ~!f I I I I ~ I ~ ,  I-olr~me V I I ,  
page 153. 



The work of the Survey of India Detachment 
with 

the De Filippi Scientific Expedition to Central Asia 
1914. 

I. T H K  AI.\ILCH TO THE DISl'S.\N(+ PLArl'lC)\C 

Tllcb mc~nibers oE the Survey of Iudin 
attachcil to the l)e Filiplri 

":",:",;E(","' expedition were Major II. 
IYood. R.U., Del?ut\- S1111er- - - .  . 

c w t a n t  intendent ; M r .  Jamna Prnsatl, Sub-:\::' 
S ~ ~ ~ e r i n t e n d e n t  and S ~ ~ r v r y o r  S l ~ i b  L:ll. 

Tl~i?; dt-taclunts~lt asscw~l)lc~l : ~ t  l)c\l~rn 
Dun lltving RIarcl~ I'Jl-J., : I I I ~ ~  the Iiccessary 
data, ~ I I ~ ~ ~ I I I I ~ C I I ~ ? ; ,  i ~ ~ ~ ~ i l ~ n i ~ n t  clr.,  having 
t ~ c r n  roll~,rit-(1, it left tha t  I)l:~ce on Marc11 
28tl1, 1914.. Srinngar (Kashn~i r )  w a ~  rcarlletl 
on the: 31st itleni, ~vl~erts, on -\pril 'Jth, the 
secontl ] a r t \ -  of tl~c. ~ ~ s ~ ~ c t l i t i ~ , ~ r - A l r s s ~ ~ s .  0. 

arrived from Eurolbe 
At  SI-inngar, snl)l)l~r* f o ~  the 1na1c11 to 

Lell mere l)rocnrcd, ant1 
A t  S ~ i ~ l n g n l  tranbl)ort n r~ . :~nqcm~nts  matlc 

for the jollrnc,> . Ih t l  weather 
delayed the s tar t  till the 13111 April, as the 
local authorities would not permit a large 
caravan to cross the Zoji-la, which nras not 
!.et otlicially open, uuless the neather condi- 
tions were good. The Eoroliean party had 
bronght wit11 them much scientific eqnipment, 
00 that, with the survey kit and supplies, 120 
coolies were required. ~ a n c e - ~ a i k  Lal 
Bahador and Rifleman Narjon Gurung of the 
1s t  Battalion 5th Gurliha Rifles, whose serv- 
ices had been very kindly placed a t  my 
tlisposal by their Commanding Oficer, also 
joined a t  Srinagar. 

Bad weather p tns~~et l  us up the Sind 
\.alley, and a t  Gund nre Iiad 

A r r ~ r n l  st J,ch to halt a day, as  the reports 
from the Zoji-la \\,ere un- 

favourable, b ~ ~ t  t l ~ i s  pass mas crossed in the 
early hours of the 19th April, for t~inately in 
fine weather. The remainder of the march 
mas completed without incident, no difficulties 

whatever being experienced, thanks to the 

excellcut arrangements made by Captain 
Gabriel, I. A., British Jo in t  Corn~ni~s ioner  
for Ladikh .  \Ye reached Leh on the 29th 
April, and there rnet the first portion of the 
expedition-Dr. Y. I)(: Yilippi (in command), 
Comniandcr A .  Alessio, R.  I. Navy (second 
in corr~rnantl) and l'rofcssor A .  Abetti 
(pl~picis t ,s) ,  ProFesror Dainelli (geologist), 
Riarcl~rse Ginori (rnetc.orologist.), Lieut. A. 
Antilli, R .  I. ISnginoers ( ~ ~ l ~ o t o g r a p h c r )  and 
G. Pet,igas (.illlint- g ~ ~ i t l c ) ,  \\.l~o, nrri\,inc 
from Ellrope in tht. 1~l.rcetling a ~ ~ t u n r n ,  and 
after n . i n t e r i n ~  a t  SLi i r ( l~~  i l l  the 111dns vallev. 
had reached Leh some time before us. 

Commnntler Alessio was also in charge 
of tlrr tol~ogmphic:ll work, but he very 
courteously allometl me independence in  the 
\vorl; allottetl to tlre Survey of India detach- 
nieni. The  gellersl 1~1nns for the snrvey of 
the c o ~ ~ n t r y  we were to traverse mere :- 

( I ) .  During the march to the Deprang - - 
platen11 and the halt there, 
&ranger an11 I were to P 1 " $ " ~ ~ ~ r O .  
11ncIertake n ~ l ~ n t  triangola- 
tion was possible, wl~ile  Jamna Prnsad a~ l t l  
Shib La1 were to execute the topograph~- 
under my supervision. 

( 2 ) .  On leaving the Depsang, Alessio 
and Abetti w o ~ ~ l d  carry out such triangolatioo 
or traversing as might  be f o ~ ~ n d  feasible dur- 
ing  the exploration of the Renlo glacier, wit11 
Jamna  Prasad employed on the cleta~l surrey. 
Spranger aud I, with Shib Lal, would be res- 
ponsible for the general survey, confiniug our 
attentions more to the watershed 
between the Remo and the K a r a - k o ~ a n ~  pass, 
and to the I~eadwaters of the Yirkand 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, 
tha t  the origiual scheme need not be mention- 
ed. I n  accordaucr with the plan mentioned 
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in (1) above, as t,he cxpedition was to follow 
the  new, and hitherto unsorveyed, r o ~ ~ t e s  t o  
the  Depsang, over the Chanz-la and along 
the  upper Shyok river, I decided to s tar t  the 
survey from the vicinity of Leh. Jamna  
Prased commenced work on the scale 2 milcs 
t o  I inch, tlevoting himself princip:~lly to tlle 
survey of the road; while Shih Lal, using a 
scale of 4 miles to 1 inch, was to make a 
survey of as mnch OF the surro~~n{ling country 
a s  possible. 

To provi~le points for the snrvey I start- 
ctl a t r i ang~~la t ion ,  baaing i t  

t l , i ~ ~ ~ ~ l ~ ~ o n  on the coordinates oE two 
statiorls wl~ich I visited- 

Nangasago 11,s. (of the S l ~ y o k  series, observed 
from by Mr.  Neuville in 1860: h 31' 13' 
49".63, L.  i7' 39' 57".00, FI. 16,04,9 feet) 
and Sabu 11,s. ( a  subuiilixrj station of Mr.  
Beverley's opl)er I I I ~ I I S  s ~ r i e s  of 1859 ; k 34.' 
7' 44".-I6, L .  7 7 O - 1 - 0 '  i" .33,  H. 14,7.49 feet). 
From tlre,e, heveral other stations in the 
neigl~bonrl~ootl were tiseil ant1 ~ ~ r a l t s  of tllc 
surronnding l~i l ls  intersected. 

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

Observatiolls 
Leh station of Alessio ant1 Abetti.  

The diflerencc between the 
triangulation and astronomical co-ortlinates 
of this statiou are for latitude 14".5 and 
for longitude 10'..i. The astronomical longi- 
tude was determined differentially from Dellra 
Den  b?- means of wirelrss signals transmitted 
from Lahore. Tllesc iliffcrences indicate 
northerly and eastcr1~- deflections of t l ~ e  
~~lunib-l ine.  

The whole expedition left L e l ~  on the 
15th May. The route was, 

P~sungs of the 
Cha,,g-la as  mentioned above, Ly the 

new road over t,he Cl~ang-la, 
and thence along the upper Sl l jok river. I t  
was intendell to keel) "1) triangulation .and 
plane-tal)ling t l ~ ~ r i n g  the ~rlarch, L I I ~  on the 
night  of the 17111 May, ~vlien we can~ped  a t  
the  foot of the Chanx-la, heavy snow fell. 
This continuetl the follo\ving clay until after 
the pass had been crossed; nntl as the march 
could not be delaj-ed, the storm made an 
effective I~rcak in the triang~llation, a l t l ~ o u g l ~  
the snrvcyors managed to carry on the detail 
survey. 

T l ~ c  Ilarulet of SII?-olc-the last inl~abited 
rlmt we were to sce for nearly 

Oh8=?rv&tiolbI! 
Ellgok 5 ~ n o n t l ~ s ,  was reacl~ed on the 

19th idem; Ilcre \vc halted 

two days to re-orcanise the transport arrange- 
ments. I utilised this halt to  make three 
triancnlation stations in the  vicinity, by 
resection from some of the points, whose 
positions I had previously fixed. T l~ese  eta-  
tions were valuable, as they afforded a check 
on the plane-tabling after the break caused 
by the snow-storm on the Chang-la; and also 
furnisl~etl a base from \vhicl~ I was able to 
intersect several peaks in the direction of our 
111arrh I I ~  the SI~yok  river. 

.Ifter leaving Shyok, t,he new road keeps 
to the lower slopes on the 
left. bank of the river, b ~ ~ t ,  S1lynk 

vnlle). 
esc.ol)t t l ~ ~ r i n g  the time of 
Iloo~ls, traflic. Sollo\\.s the olcl track in the 
rlver hod. 1''ol. se\cral da!.s' nldrcll the 
strearn is confined to a (lee11 ant1 narrow 
gorge n.itll rocl;y ant1 precipitor~s walls, out 
of \vl~ich it \\.as i ~ ~ ~ ~ ) o s s i b l e  to climb sufticient- 
Iy 11i:h to do any effective tr;angulation as  
\veil as make a march the same day, so again 
this \vorl; Ilatl to be ten~liorarily s~lspentled, 
wl~ilc  the surveyors could (lo little more than 
keep up a travcrse of the route. As a check 
on their work, I took star observations every 
alternate night for time and latitude. 

On the 25th May the valley opened out, 
and on t h ~ s  (la? and again 
on the .'7th, 1 was able to p ~ ~ ~ ~ ! ~ ~ \ ~ f , g  
make triangulation stations. 
B u t  owing to the distance from previously 
lixed points, I was 11naLlc to do nlore t l ~ a n  
fix the position of the s t a l i o ~ ~ s .  These, how- 
ever, \ v ~ t l ~  the astrono~r~ical observations, 
control the plane-tabling adequatela-, as this 
section of t l ~ c  snrvey is of sn1aI1 extent. 

On the 08th, the ramping ground of 
Kataklil; was rearlled. Here 
the new road leaves the ma111 ~ ~ f ~ ~ l i ~ ~  
valley and follo~vs the bed of 
a tributar!. It~adinz to the camping ground 
of JLurgo, \vhere it joins the oltl summer 
route from Leh, ria the Sassir pass. This 
tributary, a f e n  rniles from its junction with 
the Shxok river, flol\.s through a very narrow 
gorge. Tlle road lieh in the stream bed, and 
during the ho~lrs  when the lloods carlserl by 
the m r l t ~ n ~  of the snons come down, is de- 
cidedly dangerous. 'I'l~esr conditions occa- 
sionetl a ternl~orary break in the detail survey, 
as on the 30th May, Abetti, Spranger, Jalnna 
l'rnsarl, S l ~ i h  La1 and I, xftcr making a station, 
rcacl~etl the gorgc Iatc in the aftcr~loon, by  
whic.11 tirnc the stream was a raging torwnt; 
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from the ltgyong-la, and which lie thought of the glacier bu t  also a sketch of i t  by llim 
w a s  Tera~n-kanyri. W l ~ e n  I sa\\c it, later 
on, from a point more or less in line wit11 
i t  and tlir Rgjong-la ,  the peak hat1 a very 
similar al)pearance to tha t  sl~o\vn on Dr .  
Longstaff's photograph taken from the pass. 
The  nort l~ern brancl~ of the Kemo is narrow- 
er and n1uc11 longer than  the western one 
and could be seen seen rxtending towards 
the  group of peaks named, on tlie I311llock 
Workman's ma!) of t , l~e Siaclicn glacier, "the 
Apsarasas". 

I coulrl obtain no local name for the 
glacier, though its existence 

Orbgin of nnnle 
..nemo.. is undoubtedly known to the 

traders who go to Yirkand. 
'l'l~ey apparently have no name for  it,  as i t  is 
on one side of the route. This is in accord- 
ance with my exllerience generally in India, 
the inliabita~rts of \vliicli country only give 
names t o  natural featorcs tliat are useful to 
them or form obstacles, s u c l ~  as carnping and 
grazing grounds, streams, passes, etc. Monn- 
tains and places t o  which they do not go  have 
no interest to  them wlratever and are conse- 
quently not named. 

Thc tianle lienlo appears to l ~ a v e  been 
first used on Atlas sheet 

W.H. Johnson's ri..it to ne,,,o NO. 4-IA, wliicli, in this  
neigl ibo~~rl~ood,  is based on 

the surveys of M r .  Johnson in 1864. 
When  11e visited this area the summer trade 
route was as  it is non,  that  is, nl) the AIurgo 
stream and across the J)cl~san,y  latean an. 
This ronte was foIlo\ved ~ I I C I I  periodic 
advsnccs of tlir I<umdrin and Ak-t ish 
glaciers blocltcd the SI11olr ~ ~ a l l c y ,  which the 
old normal ronte Pollon~ed as far  as  its 
junction with the Chip-ehak stream, along 
w111eh i t  then c o n t i r ~ ~ ~ e d  to llaulat-beg-5ltli 
wl~cre t l ~ e  altcrnativc roar1 joined. Tlie 
Clril~-clralt joins the S h ~ o k  a mile or so 
below t l ~ c  snout of t l ~ e  ltemo, so from the 
usual route the glacier \ \ as  :L 1,rominrnt I)nt 
not ohs t r~~c t ive  objwt,. I t  is therefore qnite 
uossil~le t h a t  in Johtison's time, a littl(,- 
used name for the #lacier was in existence 
b u t  has now been forgotten. 

hrr. 1L. Shaw, the lirst Englishman t o  
visit K;isligsr, follo~ved the  

Obssrvntic~ne of 
H, aha5v normal track in IS69 on his 

return journey to India and 
apparently heard no n;rme for the glacier. 
H e  gives not only a vcry vivid description 

forms one of the few colonred illustrationi 
of his book. I l e  appears to have been the 
only traveller till recent years t o  describe 
the glacier or to rcalize its size; and the 
absence of any name in his report is remark- 
able, afi he gives the well-known name of 
'Khoorndan' t,o the nes t  glacier bu t  a few 
miles further down the Slivok. 

I could obt,ain no meaning for the word 
ltemo in any of the loral languages, but  1 
was told tliat in l'urlci it  means lines, bands 
or  streaks. T l i ~ s  rnight conceivably apply 
to the glac~cr's metlial moraines m h ~ ~ l i  are 

On our return journey I matle a triangu- 
lation station on the Iiigl~est 
hill on the Depsang. ' I  ~ ) e ~ s t b n ~  

atmosphere was very clear, "ia'lgu'"tion 
and I was able to observe to peaks in every 
direction, including several which had been 
fisetl by previous observers (Teram-kangri 
and K 2 amongst others). Next  day, f r o ~ n  
another hill, I again took observations t o  
many of the same pea!;s. I harl thns made 
ten stations on the hills of the plateau, and 
from them l~at l  talien observations t o  60 or 70 
new peaks in t h r  ne ighbo~~r l~ood  ; arid I was 
also certain of t,lre correct identification of 
several of the  peaks fixed by previous ob- 
servers. I accordingly decided to cornpute 
the positions of two of my stmations by resec- 
tion from the observations to the known 
fixed peaks, and base lily trianjiolation on 
tlie tlistancc l)ct\r,een I T I ~  stations thus ob- 
taincrl. This entailed tliejabandonment of 
the idea of commcncing the triangulation 
Prom a measured base; bu t  as my more 
recently observed stations were connecterl to  
those around tlie base, I \\,as able to romparc 
i ts  measured length, 1t.i th tha t  derived from 
the triang~ilation. 'I'l~is difference was 3.07 
fcct. The astronomicsl value for the lati- 
tude ol' the astronomicsl station and its 
longi(ncle tlcrived from tlie wircless siznals 
from Lahore were con~pnted in 1'3121 by 
i\lessio and Abetti. The triangulated values 
differ from these by 2.8" in latitude ant1 
(5.0" in longi t~~ , !e ,  i n d i c n t i ~ ~ g  a small norther- 
ly and easterly deflection of the plnrnb-line. 

Tlie computation of tlie triangulation ob- 
servations occupied Spran- 
ger and myself 'till 111; end ~~~~~~~~~ 
of June. I n  the meantime 

1 liigh Tartar). Ki ihgnr nnil l'i.kancl. R. 811aw. L 
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Jamna Y r ~ s a d  had started a survey of the 
n e p s i l ~ ~ g  plains, while Shib T~al went, hack 
to  M u r ~ o  to  complete the  ullrvey of thc 
roatl, and also t o  carry out, KO far  a s  he wss 
able, a survey of the  old route up the Shyok 
river. H e  found the Kumditn glaciers block- 
ing the river, and was unalrle to cross them. 

On the  1st  July 1)r. l ) e  Filippi, accom- 
panied by Alessio, Abetti,  Antilli, Petigax 
and J a ~ n n : ~  lJr:rsatl, left for tlre lienlo. 1 
had fixed a certain number of peaks for 

J a m n a  Prmatl's u8e but Alessio hoped t o  
s~~pple rnen i  them. A full report of the 
e~p lora t ion  ot' the Remn Filippi 

,gIacicr I I ~ Y  been given in learssforexplo- 
S i r  F. De k'ilil,pi's paper Istion '' 'lerno 

read before t h e  Royal Geographical Society, 
and as  tlrib: has  been published ill the  journal 
of tha t  Society (Volume ~ 1 . ~ 1 ,  1915, pp. 85 

( s t  seq.),  i t  need not  be repeated here. 

111. E X P L O I t A T I O N  O F  THE IJPYER Y A R K A N D  1tIVHR. 

On tlre day following tlre departore of 

Proqnmme of the Itemo party Spranger  
6nrvey detach- and 1, with Shib Lal, left 

merit the  1)epsang camp. Onr 
work was to  investigate tlrc corrcct,ness, or 
otherwise, of the  mappin; of the stream- 
subsecloently referred to  as stream A-whicl~ 
rises lrclnr the Kara-koram pass and flows 
north and west of it .  This stream is shc:vn 

on the  Atlas sheet (44 A) as draining ~ n t o  
the Remo glacier, and therefore a5 one ol' the  
sources of the Shyok river, Lot Dr. Long- 
staff suspected t h a t  this  was incorrect. ? 

After crossing the Depsang plateau me 
proceeded 1111 the 1)nnlat-LC;-Gltli or PIIIO 
stream, lea(ling to t l ~ c  Kn1.n- Iioram pass. 
r l h i s  1 vallt~y, a t8riblrt:~.rv of thc Chi11-clrak 

-wlrieh drains illto the S l r ~ o k  ju i t  below the 
snout of the ltemo-rises very genllg. .\bout 
two or three miles before the head of the  
valley is rcached, the Yirkand road leaves 
the valley I ~ r l  and ascends a t  ;In easy 
gradient on the cast side to  cross the range 
through a low gap. 

It is difficult to  understand why this 
pws has rercivctl thc name 

On the nqme K,,ra-kornm liara-lioram, which in Turlii 
mcans blilcli rock or b o ~ ~ l d e r .  

'There are no signs on citllcr side of tlre pass 
of large rocks nor is the soil 1)l;tck. Tlre pre- 
vailing forniatiolr is red sarrdsto~lc, and the 
most r~oticeable f'catorc near tlrc ])ass is a 
large patch of ycllon -0c111eo11s colonrecl cart11 
on its sonthern slone. 

The name is a~)pl ied I)? the traders to 
tho pass alone ant1 not to  tlre monntarns. 
Dr.  l'homson, tvlro, in 18.1 5, was the first 
E t ~ r o p e a ~ ~  to  leach the  pass, found the same 

Also Alr. R. Gbn\v; 13ide Itis pnpcr %' if prijore ?f 

Kashgar on t b r  grogl.a>h?j OI B. 1',6rls'  VUI. SLVI of 
ihc  R.O.S. 1876, vol. xl r  Jout.ual or 11.G.s. 

in his day, :' and Hayward in 1869 repeat6 
the same information. ' The  latter appears 
to  have been the first t o  suggest  nplllyiog 
the  name of the pass to  the range, so it may 
be as well to  remember tha t  this extension of 
the  name is purely due to  Europeans. Shaw's 
views in the article already qllotcd are  in- 
teresting and his description of the  pass is 
very good. 

T h e  couutry a t  the  headwaters of the 
Y;irkand river, so far  as byatem 

we could discovcr, is never nomonclntnre 

visited by I ~ a d a k h i s  or employed 

Kirghiz, and secms quite unknown to  then1 ; 
naturally tl~erclore we \r.cre ~ ~ n a b l e  to  o b t a ~ n  
local names l'or any plareh away from tlic tradc 
route. T o  avoid a m b ~ j i ~ ~ i t y ,  and to  nra6-I- 
this narrative clear without r~seless rcpeti- 
tions, I have adopted a n  alpl~abetical nomen- 
clat,ure for the  various features, bnt this  
system is not to  be considered in an!- way 
p e r m a ~ ~ e n t  and is r~setl for this report only. 

l l 'e  reached the \r.atershed Letnern ttre 
Danlat-beg-iiltli valley and t h e  rrortl~ern or 
"A" stream i l l  two easv march;.s f rom our 
Depsa~rq carnp. The  rrlelting snow on t h e  
slopes above the  col lorln t\vo small strcam- 
lets, n~lrich cuter the \,alley on the naterhhed 
itself, one on the eastern ride and the  other 
on the west. 7'11~ col is so flat t h a t  these 
s t r e a ~ i ~ s  flow intllfferently, a c c o r d i ~ l ~  as  slight 
obs t r~~c t ions  deflect the tlon, cithcr to  the  
s o ~ ~ t l i  to join the Chip-chak nnd t l ~ c ~ r c e  t h e  
shxoli,  or to the north to s t ream "A" and 
the lrilrknnd river. O n  our first visit, on 
the  3rd J r ~ l y ,  both streams were flowin; irr 
both dircct,ions. 

W e  mere delaxetl a t  our can111 l ~ e r c  fo r  

J o ~ ~ r l ~ n l  of H.G.S.. vol. xrx. 
' Journal of R.ti.8., vul. XL. 



two d:rys by heavy snow, hut, 
Stream " .\ " on the titlr J III!- we mere able 

to  reslume ollr march 11ort11- 
wards donrn stream " .l ". Ncsl, (lay we 
reached the place \rhere, on the :lt,las sheet, 
t,lle stream is shown I-)ending to the west 
Here it enters a fa~r-sixetl anlpl~it l~eatre or 
basin into which several other s t rean~s  flow. 

This basin is described by Hayward " 
and shown on his map as the source of the 
Y.irkand 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 litt.le misleading. No xlaciers are near the 
basin, nor are any of the hills in its imnie- 
diate vicinity permanently anonr covered. 

Entering the amphitheatre a t  its sout,l~- 
ern extremity is a large 

Rtrcnm " B" stream "U", tha t  flows from 
the \vest and carries mr~cll 

more wat,er t,han stream "A", ant1 is 
eviilentlv the main cllannel. On the Atlas 
sheet, this is shown as a continl~ation of 
stream " A "  and flowing into the Shyoh-. 
The valley, therefore, must  have been seen 
hv Johnson, from whose sketches the mall 
was constructed. " 'Bu t  he, also, was in the  
r~eiglibourl~ootl in the winter, and i L  is almost 
certain that  he made his sketch of the valley 
from a distance and not from an actual visit 
t o  the spot. I f  so, his mistake is excos- 
able, for, as  seen from afar, there is every 
indication tha t  stream " A "  takes a westerly 
course. There is a very o b v i o ~ ~ s  gap in the 
range in tha t  direction, while to the north 
the  mountains appear continuous and un- 
broken. Althougll I line\\. i t  mas most 
improbable tha t  the map \vas correct, ~t \\.as 
not until I act~lal lg saw in which direction 
the  water in st,ream " I3 " was flowing, that  
I was convinced t h a t  the Atlas sheet mar 
wrong. 

A small stream " C " enters the basin 
from the cast also a t  the 

Atream " C "  southern end. I t s  valley is 
very flat and open, and 

Icatls, as we a t  once suspected, by a low pass 
to  the Yirl;and road, near Balti-bransa. 

The basin is not a lake, as Haywartl 
snrmised, bu t  hetween stream " B " and 

one " 1) ", which also enters the 
amphitheatrc from the \vest a t  its northern 

j Journal of R.G.S., vol. XI.. 
See poitucripl note at  t l ~ v  end of the report. 

tnLle t;lbeet of !his area. 

end, is s i t ~ ~ : ~ t e i I  a hn~all  tarn, fed by a brook, 
draini~rg t l ~ e  romparatively Hat toncue or 
Iantl lying bct\veen the t\vo larger streanls. 

Strcnm " L ) " ,  tvl~icl~ was rarrying a 
goocl tleal of n . a t ~ r  a t  the 
time of our visit, Ho\vs in :t Strc.:~ttl '' 1,'' 

continetl channel, ant1 wenls 
to be the one mentioned by I-lay\vard in his 
narrative, ah t l ~ e  source of the 1 i~rh:u~cl river. 
H e  came l'ron~ t l ~ e  north ant1 only spent a 
day ill the 11:tsin and f r o ~ n  his description i t  
appears that  t l ~ i s  war the stream he explored. 
I l e  had not ~ n n c h  time for extensive triljs 
elsewhere in the hasin and may not have 
not,icetl the mucl~ 1:trper valley further south. 
H e  only mentions one stream entering from 
the \vest. ant1 if he had seen btrean~ " B " Ire 
mould sure!). have spokeu about it,  as  he was 
an accurate and careful recorder OF \\,hat he 
saur. 

St,rennl " I3 " flo~vs in a wide open 
valley, at  the l~ead of mhich is a gap  in t l ~ e  
hills. IIaviny Souncl the existing map in- 
correct in this area, I decided to explore this 
valley; bu t  to  do so i t  war necessary lirst t o  
bring 1111 1110re s~~ppl ies ,  as my tmnrport only 
enabled rile to carry food for eight days. 

TI~ree days l ~ a l t  close to the junction of 
stream " D " with the Yirltantl river sufficecl 
to bring from my main depot near the Kam- 
koram pass enough supplies for about t l~rce  
weeks. 1)uriog the halt S l ~ i b  11al s ~ ~ r v e y t ~ t l  
the s ~ l r r o ~ ~ n d i n g  c o ~ ~ n t r y  \vllile S ] ) r a ~ ~ g e r  and 
I ma(le t\vo stations on the l~i l ls  bordering 
the aml~hithcatre. lorom one 01 these I 
noticed, that, a t  t l ~ e  gap a t  the head of 
stream " R " was a glacier, b a t  this, instead 
of entering tlie valle~., as  one \\~oulcl expect, 
seemed to flow across its l~ead .  I imagine11 
tha t  this glacier must  cither be the Remo, 
or one very close to it, SO I \\'as naturally 
more desirous than cver to explore this  
valley. Moreover, if this area mas snrveyetl 
completely now, I could, after rn) trip down 
tlie river, return by a different route, and 
thus map more of the unsr~rveyed area. 

On tllc 11111 July we started up stream 
I' B ", and on the way I Vnploration of 

htreams "B".'il 
climbed a l ~ i g h ,  conspicuo~~s ,.Fl a,,ls,o,,t 

I~ill,  situated more or less in 
"En 

the centre of thc amphitl~ealre, and made a 
station on its summit. Next day, in miser- 

I have receutly ernruined Joh~lson'~  origiual plane- 
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able weather, we pursued our way upstream 
and 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 the valley. About half a mile below 
tllis snout, anoll~er stream " I" ", carrying 
much less water than that  issuing from "E", 
joins from the mest, and we continued our 
march up t l ~ i s  stream. I t  1s only a fern 
miles in length and wc pitcllrtl camp about 
a quarter of a mile below a low pass " C;" 
at, its head. T l ~ l s  gives entry to a valley 
Ii ", and resting on the south side of the 

pass, but  not blocking the passage, is a large 
glacier with snouts projecting into both 
valleys " P" and " H ", form the 
sources of the streams tha t  flow down them. 

I thought, on seeing the pass, that  the 

Vnllej " I I  " 
valley " 11 " was the head 

been f l n m  p n v  of stream " D " and t h a t  I 
"U" \ ~ o u l d  be able to return by 

i t  to my depOt situated where this stream - - 

debouches into the amphitheatre; but  when 
1 crossed the pass, I found tha t  the valley, 
instead of trending in a nort,h-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 I~ills, only 
snow-covered on their summits, and no 
ZrIacier of any sort could be seen to  enter it. - 
As I only had four days supplies with 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 t h a t  
river, a fact  which I did not suspect a t  the 
time, as  Sir F. Younghosband, the discoverer 
and only known explorer of this river, had 
placed its source 30 or 40 miles further west. 

A halt  on tile 13th July,  to enable 
Shib Lal to  survey this region, was spent by 
Spranger and myself in computing, and on 
the 14,th me commenced our return journey. 
As I was not satisfied that  me I ~ a d  Pound 
out  everything about tlie 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 lef t  (west) 
side, but the height Was insufficient to  ellable 

* Journalof the 1t.G.S. Pol .  XL page 69. 

us to  clear up the situation. Crossing the  
etrearn issuing from the snout we passed 
below those of two smaller glaciers-which 
come down from the llills on the  east but  do 
not quite reach the big glacier-and after 
much hard scrambling, attained the summit  
of u Iiigti hill. . 

Yrom here we had a most magnificent 
view, and the secret of tile Joint  e l i~cier 

Remo lay before us. It was o ~ $ ~ ' ~ ~ , ~ c "  

evident tha t  we were on the I I V O ~  

n-atershed between two river systems. T l ~ e  
glacier, one of wl~ose brancllcs extends into 
the valley " I3" we had come up, has another 
but  much longer arm on the southern side of 
the watershed ; this is joined a little lower 
down by ye t  another,-still wider but  more 
or less parallel to it,-ant1 after the junction 
flows downn-ard in one unbroken ice-stream 
to unite with the wide glacier from Collins' 
Pk. 7, (Plr. 50/5?E). A short distance 
below this junction, tlie combined glaciers 
end in the  snoclt from lvliich the Shyok . . 
river Issnes. 

l\'e had tl~erefore made the interesting 
discovery t h a t  the S l~yok,  one of the main 
tlibutaries of the Indus, and the  Yi lkand  
river had a joint o r i ~ i n  in the  Remo glacier. 

Ure made a station on the hill, and after 
tal<inq many valuable observations, errcted 
a large cairn. Three or four days later, thc 
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 t h a t  night, as  
me 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 ' 'TI  ", wl~icli Sliib 
La l  surveyed, and on the  day following 
arrived a t  onr depat  in the amphitheatre. 

On the  17th July,  and tlie three succeed- 
ing days we followed the  
course of the main river, St~n~m~.;'.!" 

making stations on suitable 
hills and surveying the country. On the  
20th, 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 tlie one which 
Haymard describes as leading to a pass 
across tlie Kara-koram to Nobra. We 
were tl~erefore two daye' march from KLufe- 
lang 2nd the  river we had been following 



10 E X P L O R A T I O N  OF T H E  UPPER YARKAND RIVER. 

was wi t l~out  doubt the Ydrliand. were also bringing down a large quantity, 
The  weather for the last two days had 60 t o  continue further  north was almost 

been threatening, and on the 20th i t  colmi- impossible. I came t o  the, conclusion that, 
nated in a dense haze, with continual rain as  we had settled tlie qnestion t h a t  we had 
and snow-sqoalls, tha t  prevented us from to investigate, it was inadvisable t o  at tempt 
seeing at any time further  than a mile or so. to  penet,rate further  downstream a t  t h k  
T h e  vo lu~ne  of water in the river was now time, and so decided to return. 
very considerable, and streams " I " and  " J" 

IV.  THE RETURN JOURNEY T O  THE D E P S A N G  PLATEAU. 

T o  avoid re-traversing our old route, I pass. N e s t  day, therefore, I sent  Lance- 
determined t o  cross the river and explore a Naik  La1 Bahador wit11 a moiety of t l ~ e  
large stream " K ", tha t  we had seen flow- coolies to fet.ch t l ~ e  remaining supl)lies from 
i n g  more or less parallel to  the main river, ourdepDt in tlieampliitlieatre; w11ile with tlle 
and making a junction with i t  on the r iqht  rest. carrying double loads, I made a s l ~ o r t  
bank, slightly north of the place where march and camped a couple of miles or  60 

stream " I "  joins on t l ~ e  opposite side. up  the stream tha t  I intended to explore 
K e x t  day, the 2 l s t  July, we started on first for  a pass leading t o  the Yirkand road. 

our return journey. W e  This stream, " M ", joins t l ~ e  river close t o  
Crnrsing the Yirkand r ,vrr  experienced great  difficulty i ts  junction with stream " L ". La1 B a l ~ a -  

in crossing the river, and dur  dld not arrive in camp tha t  nixlit as 
only sncceeded on the second at tempt,  af ter  expected, but  early next morning-the 24th 
half a dozen unladen men roped together, July-one of his men was seen urstream of 
had found a practicable ford. T l ~ e  water our camp, and from a distance shouted tha t  
was coming down like a mill-race, well over La1 nalradur with his party was campell a 
the  coolies' waists, so tha t  evfry moment I few miles away. As  our route led totvards 
e x ~ e c t e d  to see onc of tliem swept off his them, La1 Bahaclur was instructed to join us 
feet ;  but  by putt ing the  biggest men on tlie on the march. It al>peared t h a t  he, tliink- 
upstream side to break the  force of the i n g  we ~ o u l d  camp furtlrer upstream, 11ad 
current, and  with a!] the men in a line, at tempted a short cut. Instead of coming 
shouting invocations to their deities, we down the river and then going up stream 
managed to ge t  across without accident. A " M ", lie ascended tlle valley " (: " and by a 
reward of four a n ~ r a s  per man, paid t o  each side nala crossed a pass into valley " hI ': by 
immediately wz reaclied the fa r  bank, did one of its tributaries; but the distance proving 
much to make tliem forget  their danip condi- f u r t l ~ e r  than he expected he l ~ a d  not becn 
tion and to furnish a subdect of discussion able to reach our camp before dark. 
over the camp files for t l ~ e  ncst  few days. 
The  weather still remained unfavouralle, 
for during the morning the snow and rain 
squalls still continued, t l~ougli  during the 
a i t e r n o o ~ ~  cond~tions somewl~at  improved. 

'l'l~e following day \!,as overcast, but  no 
rain fell, and we reaclied 

Streams 
K n  the 11ead of stream " K ", 

crossed an  easy pass, and  
entered a valley " L ", wliicl~ evidently 
joined the river near a big bend about twelve 
miles below the ampliitlieatre. W e  did not 
reach tlie river tliat niglll as  I had Iroped, 

I madc a station on the way, and i t  
was late in tlie afternoon Yirrl a,,d 

before I followed t h e  track e i ~ n t ~ ~ u  r , u t e  

made by our caravan. On 1 rncbed 

reaclting t11e head of the valley, I was 
del igl~led to find tliat i t  was not blocked by 
a glacier, as  I feared i t  m ~ g l ~ t  be, b ~ t  a n  
casy pass gave access to an  elevated valley, 
which evidently drained into the stream 
alongside wlrich the Yarl;aod road passes. 
More or less on the pass itself was a fair 
sized lake. I had only six days' supll i ts  left, 
and as, even if we found a ])ass a t  once, i t  

bu t  were forced to hal t  a t  nighifall some was at least three da).s' march from our 
four or five miles short  of the junction. camp of the 23rd to our Kara-koram pass 

I now decided to t ry  and find some may depbt, t l~ere  was not much latitude for 
into the valley, which the delays. M y  anxiety was therefore much 

stream "Y" Yirkand  road follows after relieved a t  finding a pass on tlie first a t t empt ;  
crossing the Kara-koram and it was completely allayed on arrival at 
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camp, -.lien I heard tha t  one of the coolies, 
who had previorlsly been t o  Yirkand, recog- 
nised a rather cons~~icoous hill, some ten miles 
distant, as being closo to the trade route. 
All anxieties about si~pplies beirg ended, I 
decided to halt the following day ( the 25th 
July) to enable Shib Lal to survey the 
valley and Spranger atid I t o  make a 
triangulation station. Any points fixed here 
woultl be very valuable later on, when we 
would be marching along tlie I ' i rkand road 
on our way nort l iwrds.  

On tlie 2Gth we resumed our march. 
The \\,eather was bad, rain 

Ualti-b~ansa. and mist preventing any  
snrvey work, but  this  was 

not  of much importance as  we would have an  
opportunity of doing i t  later. TVe camped 
tha t  night a t  Yalti-bransa, a rezular halting- 
place on the trade route, having no ditliculty 
in recognising thc road, \vIieu we reached it, 
by the skeletons of transport animals which 
bordered it. 

Next  day we arrived a t  our old main 
depDt camp of the 3rd to 5th July,  near the 
Kara-koram pass. l l ere I propoecd to halt 
a day, and make a station on one of the 
neiglrbouring hills, as I had not been able t o  
do this a t  our first visit, owing to bad wea- 
ther. But  a t  night heavy snow fell, and 
continued tlie follo\ving m o r n i ~ ~ g .  As we 
would cross the pass again later, I d ~ d  not 
think i t  worth [vaitinr for the \\reather t o  
clear, so decided to continue our marc11 to- 
nards the standing camp on tlie Depsang. 
As tljis route l ~ a d  been already survejed, tlie 
bad \ \ ea l l~er  did not matter from tbat  point 
of view. Jus t  as we wele leaving camp, i t  
was reportetl to  me tha t  one of tlie coolies 
was sick, and mol~ltl be unable to carry his 
load. IJ,is condition did not sccrn serious 
ho\vevrr, as when I s11ol;e to him he stood up  
and said 11e was capable of marching with us, 
if relieved of his loatl, \vhicli accordingly 
nras distributed amongst the other men. 
Shortly after our arrival that afternoon a t  
camp a t  Pulo, I heard that  the man had died 
while on the march. This untoward event 
was as much a surprise to me, as to his com- 
panions, some of arliom a t  once returned t o  

watch over the body during the night. A 
halt on the 29th was imperative to allow the 
men, who were much upset, to  make the 
necessary funeral arrangements ; so the 

' J u u r ~ ~ o l  uf RG.B. Vol. 46. 1876. A Prince of Ka, 

weather having improved, Spranger and I 
occupied ourselves in making a station on 
one of the adjarent hills. 

On  the 30th, to avoid traversing ground 

already surveyed, we struck noote 
up  the side stream, which and ?lachen gln- 

joins the I)aulat-beg-"ldi tu 'l'"pnlo. 

valley from the west a t  Yulo, and camped 
about  ten miles from the jut~ction. Thie 
stream carries much more water than the one 
emanating from the Kara-koram pass, and 
i ts  bed is absolutely covered with fossils, 
princil)ally ammonites, some of which are of 
great  size. Shaw mentions t h a t  several 
independent ~vitnesses told him t h a t  up  tliie 
stream there is a way over a difficult glacier 
pass, by which Khapalu in Ualtistin may be 
reached in ten da j s .  W e  heard nothing of 
this route when nre mere ill tlie neigl~bour- 
hood, but  i t  is interesting in connection with 
the  relics of previous travellers found by  the 
Vlrol.kmans on tlie Sii-chen glacier. This 
route, which seems feasible, would have to 
follow the Rcmo glacier to the Tdrim-shahr 
affluent of tlie Sia-chen and thence over the  
Sia-la or Bilaphond-la. 

Next  mornilig, after going up a side 
valley leadilig westwards and crossing the 
ranze a t  the head of i t ,  the  caravan went  
down the adjoinitig valley and camp was 
pitched on tlie banks of the Chip-chak ; \vhile 
Slwanger and I kept to tlie north along tlie 
crest, till \re reached its highest point, where 
me made a station. 

A halt on the 1 s t  August  for  supply 
purposcs was usel'ully em- 
ploj-ed in conlputations. On stl-elt~n . & N  ,. 

the "d, we startcd up  a 
large stream " N ", nfltich joins the Chip- 
chal; near our camp, hoping t o  find i ts  
source on thc lnr~in \vate~slied. The  weather 
did not look very promising when \re started, 
and a t  about half-past nine snow began t o  
fall. Spranger and I, pushin: on aheat1 of 
the caravan, soon reaclled tlie apparent 
head of the valley, but  owing t o  t,he snow 
we cor~ltl not determine whither the  pass 
led. There was nei t l~er  water nor b i r f s i  a t  
this place, and as i t  seemed unlikely t h a t  
tlie coolies would get  much further, I decided 
to return and stop the caravan a t  a place 
where the stream lay in a deep ravine and 
made a junction wit11 another enter ina - 
throng11 a gorge from t h e  west. This  plnce 

hgor on the  O e o g r y h y  of 6. l'ibrt,  by B. Shnw. 
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was more or less a t  the limit of the scanty 
vegetation whicli the valley coutained. A 
short break in the  storm enabled us to pitch 
the tents, but  no sooner was tliis done than 
the  snow recommenced, and continued for 
the nestseventy-two hours wi t l~out  a brcak. 
Con~l~uta t ions  kept our m i ~ ~ c l s  from d\\,elling 
too much on tlie \\cather col~ditions, and un- 
pleasant a s  these were \\,it11 (IS, nre realized 
t h a t  the l i e ~ n o  part?, \\~liicl~ we knew was 
more or less a t  the  highest point of the  
.glacier, mas in a fa r  worse plight. 

On the  6th August, the storm having 
cleared, we made a fresh start, and we then 
fognd tha t  the wcstern stream was the main 
one, a Fact had failed to  realize original- 
ly, owing to the snow-storm. This curious 
feature of a stream, for no apparent cause, 
suddenly leaving a compnratively open 
valley to  cu t  a deep and narrow gorge 
th rougl~  the adjoining range, is a fairly 
common one in tliis immedlate n e i g l ~ b o ~ ~ r -  
hood, a s  we came across morc than one 
example of it. We, however, continued up 
the valley to  the place \\.hicl~ Spranger and 
I bad reached on the 2nd, and dropping 
steeply down on tlie northern side of t l ~ e  pass, 
rejoined the main stream. W e  c o n t i ~ ~ u e d  
u p  this till we reached its debouchure from a 
gorge, evidently near its source, and here 
we camped. 

Next  day, sending the  coolies back to  

View f m.om collect bz i~ l s i ,  of which none 
Ghgok.Y:rk@bnd grew near our camp, Sprang- 
11vcr \rlltcrbhed er, Sliib La1 and I climbed 
a high hill in the  vicinity, in order to  make 
a station. The  weather was fortunately 
very fine, and the  atmosphere absolutely clear. 
From the  summit-which mas the highest 
point ye t  reached by us and just under 20,000 
feet  in altitude-it was evident t h a t  we were 
on  the  Shyok-Pi rkand  river watershed, 
and  we were rewarded for  our long and 
rather t i r ing climb by the most magnificent 
view imaginable. K2, the Gasherbrums, 
and Teram-kangri to  the  west, w ~ t h  the high 
Sassir peaks acd  even more distant ones t o  
t h e  south, mere prominent objects; whilst 
to the  north, amongst innumerable snow 
peaks, we recognised many t h a t  we had 
fired during the  preceding month. To the  
east, very distant mountains were visible, 
and, in fact, we were surrounded by one 
gorgeous circle of range upon range of 
snowy heights. 

Immediately below us to  the west, a t  
the head of the valley up wl~ich we had 
marcl~ed, was a low pass, on the western side 
of wl~ich two glaciers slopcd tlown fl.0111 a 
high snow peak. IJe~ween the snouts of 
these glaciers, w l ~ i c l ~  scen~ctl almost to rest on 
the pass, \\!as a sma.11 lake. Ai'ter tinisl~in; my 
ot~servations, I rcturned to t l ~ c  camp r ia  this 
l~ass, to  s:ltisfy myself of the actual dircc- 
tion of the glacier ~ t~reanls .  The lic of the 
bills and vallrys in this region is so uncer- 
tain, and I had becn so often dcceived by 
the unes~~ec ted  course ta1;en by t l ien~,  tha t  
I knew tha t  nothing leas than actual inspec- 
tion on thcspot n-ould ensure tha t  no mistake 
was made. I found that  the northern 
glacier of the two had (lammed the valley, 
so forming the small lake, into \vllich the 
souther11 glacier drained. I f'ollo\red the 
stream issuing from the northern one far 
enou,gh to satisfy myself tha t  i t  flowed into 
the Y irl;n~ltl river. 

Only a fcw miles of the watershed now 
rema~ned to be mapped ; we tl~erefore retraced 
our steps nest  day clo\vn the valley (" N "), 
and passing below our point of entry from 
the pass crossed on tlie Gt11, effected a passage 
oE tlle range to the west t l ~ r o r ~ g h  a gap  in it. 
W e  then skirted the nortl~ern side of an ope11 
high-lping valley, and camped that  r ~ i g l ~ t  
in another large valley "0 ". This led 
northwnrds and,  I hoped, to  tha t  portion of 
the  watershed as ye t  unsurveyed. 

1 7  1 he following day, the 9th August, we 

started up stream " 0 ", and 
after a short march reached stroum " 0" 

i ts  head. As the weather 
was threatening, Spranger and I a t  once 
climbed the highest of the surrounding hills, 
intent  on making a station. This hill, 
t h o l ~ g h  only fil'ty feet or so lower than the 
one we had ascended two days previously, 
provetl much less arduous, and when I 
reached the  summit, though most of the 
surrounding hills were still visible, a big 
snow-storm could be seen approacl~ing from 
the south. The hill was not, as  I had hoped, 
on the watershed, as a large stream drained 
from its north-western slopes towards the 
Remo, and the main watershed was further 
north. An hour later, as Spranger, with the 
coolies carrying the  theodolite, reached the  
summit, the  storm burst. As i t  was still 
early, we waited, in the hope t h a t  the weather 
would improve. Fo~tuna te ly  after  an hour 
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or so the suow gradually ceased, and soon 
of the peaks again became viaiblc. I 

was able to take all the observations reqnireil 
and me roached camp before dark. 

N e s t  day we lralted to euable Shib La1 
to sllrvey the valley, while the coolies went 
back to collect, burlsi. I sent the two 
GI1rl;has over t l ~ c  pass into the northern 

to see if it contained furl, wl~ile  
S p a n g e l  and I, as ~csual ilr~ring halts, spent 
the day ccompnting. The Gt~r l i l~xs  on their 

return, reported that  the valley " grew 
nothing but  stones ". On the morning of 
the 11th tlie wcather was again bad and 
snow was falling. W e  had but  threc days' 
s ~ ~ p p l i c s  wit11 US, and were a long day's 
marc11 from our depbt, so onr stock of food 
woiild only s~lffice for one rnarch into tlie 
valley aud back. I n  view of the unsettled 
state of the \\,rather, this did not seem 
soificicnt,. .Inotl~cr triangl~lation stat io~i  in 
this neighbourhood was riot essential, and 
though I mould have liked to explore this 
valley myself, I decided to divide hhe 
caravan, as this appeared tlie only sure 

'method of completing the survey of this, 
the one remaining, gap along the waterslled 
between the Remo glacier and tho Kara- 
koram pass. 

Accortlingly, giving S l ~ i b  Lal all the 
supplies we I d ,  :mtl tile two or t l~ree  loade 
of Lir/*i b r o ~ ~ g l i t  up the previous day, with 
sutticient. coolies to ni;~ke ligllt loails, Spran- 
ger and I ,  \\.it11 the remaintler, rarrying the 
rest of tlie ~c~r~iprnent .  ant1 con~ec~uently vrry 
heavily I : L ~ ~ I I ,  made a forcetl march to our 
ilepdt. This a r ran~ernent  gave Shib Ida1 
ample S I I ~ P I ~ R S  for Inorc than a week, nrl~ich 
1;ould sutlicr for t l ~ c  work required, even if 
he experienced had weather. Our coolies, 
 purred by the knonlcdge tha t  unless they 
reacl~ed the depdt tha t  day they \vo~ild have 
no eveniug mc:~l, n~arched very well, and 
we reached our destination-the camp of the 
1st  l u g u s t  on the Chip-rhak-before night- 
fall. 

On the 12 th  Angllst, we arrived a t  
the standing camp on the 
Depsang, receiving a warm , , , p ~ , " ~ ~ ; ~ ~ n , ,  

welcome from the two 
meteorologists, who had spent the whole 
period there, and from the geologists who 
had returned tllere a b o ~ ~ t  n. week earlier. 
The folloxvi~~g d:iy t l ~ e  Hemo party arrived, 
and two or three days later Shib Lal, NIIO 
had satisfactorily completed the survey of 
the area hc had been left to  finieh. 

V. TI-IE S E C O N D  H A L T  O N  T H E  1)EPSANG P L A T E A U  

AND TI-IE MARCH T O  S U G E T  

Ghulam Rasul, our caravan-bashi, had 
left the Depsang camp on the 30th Ju ly  
for Shahidulla to make arrangements for 
transporting tlie entire camp to  tlie northern 
side of the Kara-koram pass, and a.letter 
had been received from him saying tha t  he 
would return with the necessary baggage 
animals on the 19th August. This interval 
Spranger and I utilized in computing the 
more important results of our observations. 

Owing to landslips on the Shyok valley 
road, we had not received 

Firat new8 
of t,,eCrea, ,Vsr any post for six weeks, so 

mere all delighted when a 
mail-mnner 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 mas conveyed in 
a brief telegram, sent to  me from India, 
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 despatched 
from India, England's action of 

was unknown, and I was told officers and Gur- 

to  remain with the espedi- khas. 

tion pending further orders. The three 
Italian officers with us decidetl to return to  
I taly a t  once. They-Commander Alessio, 
R.I. Navy, L ~ e u t .  Ant,illi, R.I. Engineers, 
and Professor Alessandri, an o5cer  of the 
reserve--accordingly left. for Leh nes t  day, 
and I sent the two Gurkhas wit11 them. 
Much as I regretted parting wit11 the latter, 
I did not feel tha t  I mas justified in detaining 
them under the unprecedented circumstances 
t h a t  had arisen. Always clleery, making 
light of all difficulties or discornfort, they 
earned golden opiuions from all the members 
of the expedition. I regret to adtl that  both 
meu were killed doring the Great War.  

The sudden departure of our comrades 
elltailed some alterations in the arrangements, 
but Dr. De Pilippi decided to  adhere to the 
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original I)rogramnie of work as far as 1)ossiblc. 
I receivcd the I~onnur of being appnintcd 
second in co~nn~ant l  in plnco of Alcssio, but  
1 an1 tl1:mkf111 to say tha t  no t~uto\vartl acci- 
dent  to our leader necessitated my acting in 
that  ca1)acit.y. 

The transport 11avi11g arrived on tlie 

Fl , ,n l  croaslng of 1'3th August, ~ v c  left the 
P n ~ . a ~ - [ < o r n ~ n  follo\ving day and all procec; 

pllss detl together for the first two 
marches as far  as  13al;sam-bulak. W I I ~ I I  
crossing the Kara-korani pass, fortunately 
this time in fine \\'eather, I ruade a station on 
tlie l~i l l  i~nmediately sout l~  of, aud about half 
a mile from, the pass, and another on the 
pass itself, close to  the pillar erectcd to the 
memory of the explorer Dalgeisl~. The 
height of this latter station, derived from my 
triangulation, is 18,270 feet. This value is 
some 400 feet less tha11 tha t  recorded on the 
most recent maps, but  is almost esactly the 
same as tha t  given by Johnson in 1864. 
Baksam-bulak, which is shown much out  of 
position on the existing maps, was not 
reached by the transport till after dark, and 
the  surveyors did not arrive till ncxt morning. 

Here our party divided-Dr. L)e l~'ilippi, 
Ginori, Abctti and I, with 

L)~risiou of the 
p.,v a11 the heavy tcclinical kit 

proceeded to Suget, via the 
pass of tha t  name. Spranger and Petigax, 
with J a ~ n n a  l'rasad, followed the direct 
caravan routc, r ~ r r  Ak-tag11 to Khufel ;~og,  
t aL~n;  \vitli t l ~ e r ~ i  the main bulk of tlie 
sul~l~lies.  Spranger and Petigas were to 
remain a t  I i l~ufclang until I joined tl~eni, 
while J a ~ n n a  l'rasacl, taking wit11 lrrnl tlre 
supl~lics for 1)r. De Pilippi's party, was to 
go t l~ree  ~ n a r c l ~ e s  further  down the Yhrkand 
rivcr to Kirgl~iz-jang.11, a t  the  jnnction of 
t l ~ e  road from Sugct, and there await the 
arrival of tha t  party. S l ~ i b  La1 mas to 
procccd by a vallcy situated betwecn " K " 
and " hf " strcanls and the route follomcd by 
Slwanger and l'etigax. This valley drained 
idto tl;c Yirkand river about a day's marc11 
above I<l~ufelang. k'rom the junction he 
was to survey upstream to the neighbour- 
hood of " I " and " J " streams, the lirnit of 

our explorations in July.  I t  was my inten- 
tion, aftcr reacl~ing Kirghiz-jangal, to go to 
Kl~ufclang and, with Spranger and l'etigax, 
to join S l ~ i h  Lal and then explore " 1 " and 
'' J I' streams. 

I will deal with my experiences first. 

The division of the various loads amongst 
the thrce part,ics took a 
cousiderablr time, so \re tlitl ~ ~ , " ~ ~ ~ ~ ~ ~ i  
not lrave Uaks;~m-bulak until 
after n~itltlay on the 2'711d' August, and only 
rnarcl~ed as far as  Darmbz-sarigh-Bt, a camp- 
ing ground on the road to Suget, w l ~ i c l ~  here 
lies slightly east of the main T i r k a n d  track. 
From this l~lace J niade, on a cavalry sketch- 
ing  board, a traverse of the route to Suget. 
N e s t  day crossing the wide opcn plain, and 
still keeping but  little east of the Yirkand 
road, we passed the  camping ground of 
Illalik-sai, and \rent up a trihutary " P " of 
the Ydrltand road stream. A s l ~ o r t  distance 
above tlie junction, tlie stream bifurcates to 
flow round a yellowish santlstonc hill, which 
rather inappropriately, is called A k-ttigh 
(=white hill, in Turki). W e  ascended the 
eastern branch; tlie other keeps to  the north 
of the hill and makes its j ~ ~ n c t i o ~ l  with the 
Yirrkand road stream close to  the  camping- 
ground of Ak-tegh.  T l ~ c  gradient above the 
bifurcation is very gentle, and the valley is 
open. About ten or tnrelve n~iles above Ak- 
t i g h  is the camping g r o ~ ~ n d  of Cliibra, a 
forlorn and desolate spot in rather a narrow 
part  of the valley. Here we mere j o i ~ ~ e d  by 
the two geologists, Dainelli and AIarinelli, 
who had left the Depsang camp two days 
before ns to  examine the an~n~onitc-fossil 
valley near Yulo. 

N e s t  day, we c o ~ ~ t i n ~ ~ e d  to follow stream 
" p  I F  . I t s  valley again opens 
orit considerably after leav- S t ~ c o l l i  P "  

ing Cl~ibra,  but still kccps 
its gentle slopc, and, after marchin:; for about 
five miles, \ve reached the pass. Snotv peaks, 
of no qrcat height, flanli i t  on Lot11 sides, 
ant1 tile view is very restricted. Abctti and 
Ginori tool; I~ypsonietrical mcasnrements on 
the  11"s" b11t tllc results of tliesc observations 
have not yct rcacl~etl mc. The descent ou the 
northern side is abrupt for the t i~,st  thousand 
feet or so, but the road surface remains good. 

Soon after crossing the pass, thc lime- 
stone roclis. xvl~ich Ilad becn 
the prevailing forrl~ation soget-knl.nrrl 

since leaving &furgo in the 
Shyok vallcy, gave place to granite, and this 
persisted 1-ntil me again crossed into the 
YirLand valley. Pollowing the stream from 
its source on the pass, the valley of which 
is f ~ i r l y  open throughout, we reached, after 
ten miles, the grazing-ground of Suget, and. 
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some tllrcr miles beyot~tl that, Sltget-ltaraul 
(or fort), situated on t l ~ r  left Lank of the 
Kara-k5sl1 river. 

Sir Aurel Stein's rnap shows two paral- 
lel ranges, a b o ~ ~ t  five miles apart, between 
Ak-tigli and Sugct. This region is on the 
extreme n~arg in  of his map, and t l ~ e  c o l ~ r ~ t r y  
has evidently bccn sketched from a distance. 
There is only one r:LtIge, and the southern 
one of his map is non-existent. 

An obvious pass esists between the 
valley we followetl from S r ~ g e t  pass, and t h e  
Kulsllisll-kun valley wl~ich leads from Suget  
to Shaliidulla; this pass is shown on tlie 
l'rencli 1/M map. 

Suget-karaul is situated a t  the place 
where the Sanju route from Leh to Yiirltand 
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 
onicial. 

Tlle Kara-k:isl~ river. here beginning to 
cut  its way through the K'un-lun range, 

flows in a deep gorge. The wind, which 
rises every afternoon ant1 continues till rnid- 
night, blows wit11 great violence. The 
granite rock8 are thus much weather-worn, 
and tlic atmosphere of the vallcy, laden 
with tlie sand raised in great clouds by the  
wind, becomes in the afternoon quite opaque. 

A t  Suget, Abetti made pendulum and 
magnetic observations. H e  A~tro~morn~cal. 

also observetl for latitude ~ : ~ ~ ~ ~ ~ ~ W " , " , ~  

and rcceivetl the wireless st Suget 

signals from Lahore for determination of 
the longitude. Ginori and I assisted him in 
some of t.his work, ant1 in addition I executed 
a small triangulation in the vicinity, s tar t ing 
from a measured base, in order to provide 
material for computing the orograph~cal 
correction for the pendulum observations. 

Professors Dainelli and Jlarinelli left 
11s on tlie 26tlr August, two days after our 
arrival a t  Suget, to proceed direct to Italy, 
via Ki~shgar.  

V I .  F U R T H E R  E X P L O I t A T I O N S  I N  T H E  YKlCIiAND V A L L E Y  

We completed our work on the 2nd The slope of the road from Suget  to the 
September, and left next, pass is t ,hrougl~o~lt  very gentle and easy, but  

The KO,-bil 
pnss. day. Crossing t l ~ e  Kos-brl, the descent on the west to the Yirkand 

a low ant1 easy pass, we river is cntirr!y the reverse. Unfortunately, 
camped that  night in 3 :r:icsy valle!-, linonfn 
to the I i i rgl~iz as Iiulshish-kun. Kaltis, the 
name given on Stein's map, was not recog- 
niscd by the men me had wit11 us. This 
valley, w l ~ i c l ~  joins the Kara-kish river a t  
Sl~al~idulla ,  is well described by Hayward, 
but  the wild j ali, trhicl~ I I C  says \\,ere then 
rcg111arlj foontl on the I i~~ls l~ is l i -kun  gracing- 
gro1111~1, were C O ~ S ~ ) ~ C U O I I S  bj. tlwir absence. 
Continuing our marc11 on t l ~ e  follo~ving day 
along t , l~e opcn valley, we camped t l ~ a t  night 
at K:~rn-jilga, ml~ere the rnain valley bends 
s11ar~)ly to the north ant1 a srnall one enters 
from the cast. 011 the 5th Sept,ember, shortly 
after leaving camp, me passed, high abovc 
the road, a, large and \.cry conspicno~is glacier, 
w l ~ i c l ~  descends from a snonr peslc and fills 
up a sidc valley. About six miles from our 
camp, the road leavcs the main valley and 
follo\vs a small tributary, half a mile long, 
to the pass. A t  the junction of t l ~ i s  stream, 
the main valley bends towards tlie east, its 
stream rising from a glacier wbicll descends 
froni a line snow peak to the east of the pass. 

the day mas very I~azy,  and tlre view from 
the ~ I ~ S S ,  described by Hayward as very fine, 
mas denied us. The name given on Stein's 
map for the pass-Kok-yirt-damin-mas 
the one used by our Kirghiz transport-men ; 
those given by Ha!-ward and Younghusband, 
K i r g l ~ i ~  and S o l ; l ~ b ~ ~ l a l ~  respectively,-the 
latter possibly niore correctly spelt Sorokh- 
bulal; (= " cold spring " in Turki)-are 
dertvcd f~ orn the camping-grounds on either 
sidc of ~ t ,  tlie former in tlie Yirkand valley 
and the latter on the Shahidolla side. The 
height of the pass was observed l~ypsonietri- 
cnlly by Abettt.  To  the west of t l ~ e  pass, 
the granite gives place to a sclrist, much 
laminated and crnshcd in places. After 
descending some 3,000 feet or more in a 
fcw miles, keeping t o  the  same rocky 
valley the whole way, we reaclied, on 
the 6th September, J s m n a  Prasad's camp 
on tlre bsnks of t h e  TSrkand river, about 
three miles above the campit~g-ground of 
Kirghiz-jangal. 

After we had left Baksam-bulak, Samoa 
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Prasad had accompanied Spranger's party, 

J,,mns PrRssd,e and had surveyed the road, 
road snrvcj  to and to some distance east 

Ak.ti:h of it, as  far  as Ak-tig11; 

between ,which places Spranger liad made 
four triangulation stations. The march 
from A k - t ~ g h  to  Khufelang, accoml)lisIied 
in one day, was too long to allom of tiluch 
surveying; during a hal t  however a t  the  
latter place, he Lad visited a high l~ i l l  in the 
vicinity, and from there lie had been able to  
sketch in a good deal of the surroundiug 
country, whtle Spranger, who liad 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 lie hat1 map- 
ped the stream leading from the Kok-gir t-  
dawin and the ground in tlie vicinity. The 
river here runs in a very deep gorge, between 
rocky and almost nnclimbable precipices, 
and surveying is very ditticult. 

On the morning after our arrival a t  
Kirghiz-jangal, Dr. De Filippi with Ginori, 
Abetti and Jamna Prasad proceeded down- 
stream with the intention of crossing tlie 
Aghil pass leading to the Oprang valley, 
which they werc to explore, while 1 went up- 
stream towards Khufelang. 

The following account of the  survey 
work done by this  party is due t o   bet;, 
who mrites- 

' A s  Dr. De Filippi wished to  travel as  
fas t  as  possible, i t  was decided not to survey 
during the  march, but  to s ta r t  mapping a t  
Bazir-dara, a place situated on the r ight  
bank of the  Yirkand river. This survey 
was t o  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  Bizfir-dara on the after- 
noon of the 9th September, 

Aslronomical 
observ.tions a station was selected in the 

bmls for survey bed of the valley on the 
from Biair-dara 

r igh t  bank of a t o r r e n e  
the Bizir-daryi-which here joins the Y nr- 
kand river, and about fifty metres north of 
the  old fort. From this station, latitude 
observations were taken t h a t  evening with a 
sextant, and a t  the same time a comparison 
made of the eleven chronometers carried by 
tbe  expedition. On the 10th. time observa- 
tions were taken, with the same instrument, 
to the eun both in the morning and in the  

afternoon. The conlp~itotion of these obser- 
vations gave the following provisional co.- 
ordinates for the position of t.hc B5zir-dara 
statmion-lat. 30' 24' O", long. 76' 53' 3" 1". 
of Greenwich. On the same day a small 
base was measured on an alluvial torrace 
above tlie village, and coont~rted to the 
astronomical station. 'l'l~e nzitnuth of tile 
base was determined from sun  observations 
from both ends and proved to be 5(i0 55' 0". 
The readings of two I~ypsometcrs gave a 
provisional value for tlic l ieigl~t  of the station 
as 3,680 metres (18,070 Ccet). 

' With  these data Jamna Prasad com- 
menced the snrvey, only to 

Explol.ation of 
be interrupted after three Oprung abun. 

marches. Not\vit,l~standing 
many attempts, the Yirkand river proved 
unfordable a t  Kharol, where a crossing I ~ a d  
to be made to  the left bank in order to enter 
the vallcy leading to  the Aghil pass. Dr. De 
Filippi was therefore forced to give ul) his 
intention to c s p l o ~ ~ c  the Oprang valley. 
Hypsometrical obscrvations were taken a t  
Kharol, giving 3,-1.70 metres (11,385 Peet) 
as  the provisional height of this place. 

' Retnrning to Bizir-dara on the 15th 
Septembel., local time \\.as 
again determined from sun S " r V o ~  'lo"' at 

Knrghal~k 
observations. During the 
ensuing march to  Yarkand the  survey was 
continued, which i t  was originally intended 
to  close a t  Kok-y i r ;  but  as  clolldy weather 
prevented any astronomical observations 
being taken there, the survey was carried 
on to Karghalik. This place was reached 
on the 24t.h September, where time and lati- 
tude observations were successfully made. 
The provisional values of these observations 
give lat. 37' 52' 2", long. 77' 32' 0" E. of 
Greenwich, as  the co-ordinates of the station 
there. t l ypsornetrical observations were 
taken on the summits of the four passes 
-Ku!ialung-dawin, Takhta-korarn-damin, 
Isliak-irt-damin and Ak-kommdawin- 
crossed between Bizar-dara and Karghalik.' 

To  revert to  my experiences. Much 
water mas corning down the 
river, and as Jarnna Prasad Yirkand 

P"Ee 
reported t h a t  the volume 
decreased as the day progressed, I delayed 
my departure till after t h a t  of the other 
party. I hoped to reach Kbufelang in two 
marches, but owing to this late s tar t  I did 
not reach my proposed camping placo t h a t  



Terraced slopes on right bank of Yitzkaud river nenr Khufelnng 

The Yakand river and valley leading to the Yangi-dawlln. Vide page 23. 



Glaciers draining into strealn "I " near lta junction with YBrkand river. 
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day. Much time was also lost a t  each of 
the nine river crossings in searching for prac- 
ticable fords. A t  the best, the water rcach- 
ed well np  to the ponirs' sho~rldcrs ; a t  one 
placc they :dl had to swim a few yards, a t  
another a pony fell, and was only rcscuetl 
from d r o w n i ~ ~ g  after nrucl~ diflic ilty. I n  
our soaking condition, we \\.ere ~ l a l l  to 
reach a t  sundown an open place where we 
co~lld pitch camp. 

For the whole length of this march, the 
river Ilo\vs in a deep gorge with cliff's on 
one side or the other, \vhicl~ tlcflect the road 
to  the more open side. The current a t  this 
time of tlrc year is very smift, and the 
passage of the river difficult. 

Next day, the 8th September, leaving 
camp before sunrise, I reach- 

',","n',"L;"dpetl Iillufelan= abol~tfivcl,.rn , 
\vllcre I found Spranger 

and P e t i g ~ x  installcd. During this march the 
river had again to he forded nine times, but 
none of t,lle crossings were as difficult as  
those of tlie preceding day, as the valley is 
more open, and the stream, generally in 
several channels, is conseqne~l t l  easier tone- 
gotiate. Shortly before Khui ' e lan~ is reach- 
ed, the hills recede somewhat, and tlie lower 
slopes assume a terraced aspect; a t  one place 
1 counted seven distinct levels. No 1:rrgc 
stream joins the Yirliand river between ICir- 
gliiz-jalrgal and Khr~felang, and of tlle minor 
ones, a t  the tinie I passed, only one or two 
were bringing down any water, and that ,  in 
a mere trickle. 

Bat1 weather had prevented Spranger 
from doing any triangulation after Jamna 
Prasad's dcpart,ore, and he liad employed his - - 
time in competing. 

The ponies strayed durinq tlie niglit 
following my arrival, and our d~>par tore  nras 
delayed nest  morning till about noon, when 
half OF them \\,ere brought back. Loading 
these with the most necessary material, we 
started upstream, but  naturally could not 
go far, and pitched camp a little above the 
place where the first large valley joins on 
the left bank. Early on the loth,  Spranger 
and I climbed a hill on tlie right bank, just 

above tbe camp, to make a station. A little 
later, the remaining ponies having arrived, 
Petigas led the caravan to our old camp of 
the 20th July a t  the junction of stream '$J" 
with the main river. Here i t  was that  we 
had arranged Shib Lal  should await us, but  

Petigax, not finding Shib LILI'R camp at the  
appointed place, c o n t i n ~ ~ e d  upstream till he 
found i t  a t  the junction O F  stream "I". 

Spranger ant1 I tlid not  finish our work 
on the hill till late, 311d on arrival a t  the 
rendezvous about sunset, were rather in a 
tluandary a t  not f i~ t l ing  the camp where we 
expected it. No tracks were seen Imding 
up stream "J", we therefore proceedetl up 
the main river till i t  becamedark, still with- 
out  corning across any tracks of the caravan. 
W e  were just giving up all hopes of finding 
the camp tha t  niglit, when we saw lights i n  
the distance, and arriving there heard the 
reason for the misuntlerstanding. 

Shib La1 was nut a t  his camp, but  from 
the twa mcrr 11e had Irft Explorstion and 

t,llere, we learnt tha t  lie had survey of 

gone IIP  d r c : ~ ~ n  "I" on the Strea~n "1" 

previous d:ly, ant1 was expected back on the 
morrow. \ire therefore halted a day, but  a s  
Ire had not arrivetl on the following morning, 
the l2tl1, \re rtarted np the valley, and 
after mnrcl~ing live miles or so, met  him 
on his n a y  back. IIe tolJ  us, tlint I~a\ . ing 
finished the survey of the area allotted to  
him, and not liking to waste time, he had 
started work in the tri1)utar.v valley. How- 
ever, me:tther contlitions being unfavour- 
able, he had been unable to accomplislr much. 

The snrvey of the two streams "I" and 
'LJ'J, as far  as their sources, being our pro- 
gramme, we continued our marc11 up the  
valley. This is open and much less water 
mas coming down now, than during our first 
visit two months earlier. Tire follonred it 
up to  a point, some three or four miles below 
tmo glaciers, where we pitched camp. These 
glaciers, descending from Iligll snows on tlie 
r ight  bank, appeared to advance right across 
the open valley and block it.  I went on to  
investigate them and to find a practicable 
road for our transport. Reaching the  first, 
I saw t h a t  i t  entirely dammed the stream- 
bed, spreading across the valley bottom, n ith 
its snout resting againnt a rocky cliff on the 
left bank. On the slopes above the r l~f f ,  
however, t l ~ e r e  was a game track, along 
which our ponies could travel. From here 
I could also see tha t  the secol~d glacier d ~ d  
not stretch en t~re lg  across the valley, and 
would not present any obstacle to our for- 
ward march. 

K e s t  morning, the 13 th  September, 
Spranger and I climbed a h ~ l l  to  m a k e  a tri- 



1 S F U R T H E R  E X P L O R I ~ T I O N  IN THE Y A B K A N D  VALLEY. 

allgulation station, wllilo Petigax led the 
caravan upstream, ant1 pitched camp just 
above the southern or second glacier. From 
their moraines i t  is evident tha t  a t  one period 
both these glaciers were of much greater 
extent. The s o ~ ~ t l ~ e r ~ i  of the two had also 
previously extended r ight  across the vslley 
bed, and its terminal moraine now forms a 
dam, tl~rougll which the stream has cut  a 
narrow passage. 'I'lle lake, created by this 
dam, has been gradually silting up, and now 
only exists when a large How of water results 
from the melting of the st~ows. During 
times of lesser flow, as \\,as tlie case when 
we visited i t ,  t,lle stream above loses all its 
velocity and the greater part of the water 
disappears in the mass of detritus and sand, 
only a small portion escaping by the channel 
through the moraine dam. 

Start ing early the following morning, 
I intended to make a long march, hoping to  
reach near to the sollrce of the stream, mhich 
I expected to find in the northern slopes of 
the Kara-koram. After marching five or six 
miles, however, our further advance mas 
stopped by a narro\tr gorge, full of immense 
bo~~lders ,  apparently quite impracticable for 
ponies. A short climb up the steep slopes 
of the valley revealed the fact t h a t  the gorge 
had been forrned by the  stream cutt ing its 
may through the terminal moraine of an- 
other glacier, mllich had previously also 
blocked the channel. The glacier, which 
had formed this moraine, must have been 
very large and high up OII  the slopes above, 
a small glacier now rests on the top of the 
old moraine. 

Beyonol the gorge, the Ileacl of tlie 
valley was in sight. W e  

Sources of 
,.I ,, therefore pitclled camp two 

miles belom tlle obstacle, a t  
the junction of a side nala on tlie right 
bank. W e  spent the rest of t l ~ e  day esplor- 
ing  the stream above the gorge, which here 
divides, although for about half a mile the 
two branches follow ~ ~ a r a l l e l  and westerly 
courses, some few Ilundrecl yards apart ;  they 
are separated frorn each other by a long 
narrow tongue of rock, about 100 feet Ilig11, 
protruding from a l1ig11-lying platcan. 'l'lle 
sontllern branch t l ~ e n  makes a big bend and, 
taking a soutl~erly directio~l t l~rough a deep 
and narrow gorge, has its source in an ice- 
field formed by several glaciers flowing from 
the  northern slopes of a group of high snow 

peaks. This ice-field has also an outlet to 
the  sonth and therefore follows the general 
course of glaciers in this neighbourhood by 
having o~lt lets  into two separate valleys. 
The northern branch keeps r o l l ~ h l y  to ite 
westerly course, also in a deep but  more open 
gorge, till it  reaches a low c a p  in the water- 
shed on wliicli to the south, rests s long 
glacier, desce~ltling from another group of 
snow peaks. Like the glacier at. the source 
of the other brancll, this, too, scnds tongnes 
into the valleys on either side of the  pass. 
This latter is quite practicable for animals, 
as  the glacier neither blocks i t  nor the valley, 
but  rests on the sout11el.n slopes, leaviug an 
easy passa,gcb. It is very similar to the pass 
" G " near the llemo zlacier snout of the Yir-  
kand river. The gorge above our camp nn- 
do~tbtedly forms a serious obstacle to animal 
transport, but  a way could doubtless be found 
through or round it, if necessary. 

W e  llaltetl nest  day, tllc 15111 Septem- 
ber, bo tha t  Sliib La1 could 

Ohservat~ons 
survey, and S l~ranger  and I ~ ~ , ~ ~ , ~ ~ , ~ ~  
I made a station. A long O'"' llend of 

stream " 1 " 
climb eventually brougl~ t  us 
on to a spur, emanating frorn the western 
watershed, and though some 1,500 or 2,0i10 
feet below the crest, this gave us the view 
we required. This station proved to be the 
highest we made during the expedition, just 
over 20,000 feet in height. The view to 
the south was nnfor tu~~ate ly  obscured by 
clouds, but  during momentary breaks there 
was visible, south of the range from which 
stream " I " rises and separated from i t  by 
a wide valley, another high snowy range. 
I managed to observe a high peak on this 
range, and subsequently identified i t  as  No. 
23 of the Workman's Siil-chen triangulation 
( I ~ e i ~ l ~ t  24,240 feet). This proves conclu- 
sively that  this southern range is the Kara- 
lioram, and tha t  stream " I  " rises from a 
more  norther^^ one. The valley between 
these two ranges is most probably the 
Oprang. 

Prom our station, we also noticed two 
small lalces some distance up the  side nala, 
a t  the junction of which with stream " I "  
our camp was pitched. Previous experience 
led me to surmise, and subsec~uent investi- 
gation proved, tha t  these lakes were situated 
on the watershed. Beyond the lakes, the 
nala drains in a southerly direction and 
probably leads into the  same valley into 
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which t l ~ e  southern outlets of the glaciers 
flow. This lake-stream probably affords the 
easiest passrge from streal11 " I " into the 
broad valley between the  two ranges rnen- 
1 ioned abovc. 

Next day we began our return journey, 
but  Shib La1 remained one (lay more to 
finisll the survey of the sources. I t  was 
desirable to make a triangulation stntion 
near the ju l~c t io~ls  oE streams " I  " arid " J " 
mitll tile Ybrkand river, but  as  the detail 
survey tllereabouts was complete, Shib 
Lal9s presence was unnecessary, arid llis time 
could be bet,ter spent a t  the lieadwaters of 
the stream. O n  the day following me 
reached our Ju ly  camp a t  the junction of 
stream " J " wit11 the river, Spranger and 1 
making a station en route. From this hill 

we had a splendid view, excel~t  towards tlie 
south, the Kara-koram range still being 
enveloped in clollds. 

The n'eatlier on the morning of the  
18 th  September was again 

Tho "red rango" bad, but. we climbed a hill 
on the left bank of the river 

near our camp and made a station. 'l'l~e 
weatl~er i ~ n ~ ~ r o r r t l  :rs the day progressed, and 
I was able to take more observations than a t  
one time seemed likely. A very noticeable 
feature in the Iandscal~e seeti T ~ V I I I  this atation 
is a darl; red range (of sandstone I t11i11k) 
which extends in a nortll-\vestcrlv-soutli- 
easterly direction for some distalice on bot,l~ 
sidcs of the  Yfirlcand river. The higbcr por- 
tions of tlie range mere snow-covered, bnt are 
only about 20,0011 feet in height. On  retnr- 
ning to camp, I fount1 Shib Lal  I ~ a d  arrived, 
having satisi'actorily co~u[)letrd his sllrvey. 

On the 19th September, i r r  tlull and 
tlircatening weather tvo 

SLreum " J v started up the nortliern 
stream, " J ". Tliis issues 

from a rather narrow and deep gorge to join 
the main river, and is here separated from 
stream "I " by a long tongue of roontled 
hills, whicli I think rnnst be a very ancient 
glacier moraine. I t s  rocks are alniost entire- 
ly granite bo~ilders embedded in a tine yellow 
clay and must have been transported some 
distance as the local formatiou is limestone. 
It is of course possible tha t  the Aghil rangc, 
whicll I did not visit, is of granite formn- 
tioll, but  the nearest granite tllat 1 saw, was 
on  the K'un-lun range. 

The gorge, instead of opening out as 

we expected, continued to the eolirce of the 
etream. The  water flowing 
down i t  was still consider- rt. dimeoltgorvs 

able in arnount, and as the 
only passage is by the 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 it is no 
exaggeration t o  say, t h a t  on this and the 
three succeeding days, the men hat1 to wade 
across this stream of glacier-fed icy water a t  
least four I~undred t imes;  that  they did so 
wi t l~out  a complaint speaks volumes for  the  
pluck ant1 Iiardiliood of ollr Baltis and 
Ladakl~is .  

Can111 \\,as pitclled tllat night  on a small 
~ a t c h  of ~ r a v c l ,  under a cliff, in the river 
bed. h dry torrent in the vicinity afforded 
a rot1fi11 approach to the slopes above ivl~ere 
a small q~~anLit ,y of ' b i d x i  ' mas found. 'l'l~e 
root of this served us as  fuel, and the ponies 
g o t  what  nourishment they could from the 
dessicated tops of it. Wext day, with \r80rse 
wc~ather an(l under similar con;litior~s as  
regards the tracl;, the march continued. Tlie 
ponies no\\, began to sho\v signs of the 11ard 
work t,hnt t l ~ e y  had nr~dergor~e during the 
last month, and on this day three were quite 
unable to carry loads. 

111 I~laccu t l ~ e  slolres abovc the gorge 
ol~cucd out slightly and the bet1 OF the stream 
widened, bu t  it mas still  confined. between 
almost contirhuons walls of rock. Narrow 
gorges were frequent and, except in one 
place where, I~igli op on the slopes above, a 
pstcli of tlry grass was noticed, tlie hills 
were entirely bare of vegetation. This  
valley was the exact al~t i thesis  of t l ~ e  oue 
tmvcrscd the previous meek. There, grass 
was plentiful, game-tracks mere numerous 
and the lower slopes gentle;  here was a n  
utter milderness. 

W e  went on, hoping t o  find a camping 
ground, where a t  least ' biirt,vi ' mould be 
availahle, bu t  tinally we were forced to halt 
a t  sunset a t  the end of a deep aucl narrow 
rocky gorge, t~elow which a Iarxe affluent 
jo i~~e t l  on the left bank. I climbed on to 
the slopes above to view the s i t~iat ion.  The 
stream continued for ano t l~er  eight  to ten 
miles in the same deep gorge, and took its 
rise from a large sl~ow-field or glacier 
descending from a snonry range, wl~icb cer- 
tainly could not be the Knm-koram. Like 
the first, this stream therefore did not drain 
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from tlie Kara-koram, as expected, but  from 
another and more northern range. A snow- 

er than I anticipated, bu t  from its summit 
I had a t  first a very good - - 
view. Clouds had already ~ ~ ~ % o r n  valley 
begun to form, and before 

storm soon drove nio down, and camp was 
pitched under conditions that  could hardly 
be more depressing. the  coolies arrived with the theodolite 

and plane-table, many distant peaks were 
blotted out. The view to the north and 
north-west remained clear for a longer time, 
and I noticed t h a t  the  red range, mentioned 
earlier, extended much further  west than I 
had previously seen. I could not recognize 

N~imberless crossings of a stream, 
waist-deep in icy snow-water, a long and 
very t i r ing march, and now, falling snow 
with no prospects of any fires-could any- 
th ing  be more cheerless? 

Imagining this  valley, like the previous 
one, would contail] fuel, and owing to the 
necessity of limiting the weight OF the 
baggage as much as possible, on account of 

any of the peaks a t  the source of stream "I", 
which I hail observed on tlie I j t h ,  but  this was 
hardly to be expected as the  streams were 

the  poor condition of the ponies nre liad left 
t h e  'pr imus'  stoves a t  the  camp near tlie 

divergent. Before my observations were com- 
plete, a heavy snow-storm, which had been 
approaching for some time, enveloped the hill, junction, and had to suffer accordingly. 

The Kirghiz pony men managed to find 
a few grassy roots, with which we warmed 

and with no prospect of the weather clearing I 
was forced to  leave the work incomplete. 

Shib Lal, who was with me. had time 
to  sketch the sources of the 
stream, and we both agreed :,",":zS4i!, 
tha t  the two branches-we 
could also see tlie division-did not break 

u p  a little soup for dinner and tea for break- 
fast, but  tlie rest of the camp had nothing 
but  uncooked food. Shib Lal spent a most 
uncomfortable night  in the open, as  he was 
delayed by his survey work, and only reach- 
ed camp in the morning. 

To  proceed further under the circurn- 
stances seemed impracticable. Our pony 

through the range, but  had their sources on 
it. I also satisfied myself that  all the drain- 
age for ten to fifteen miles a t  least to our 

translm-t was rapidly losing strencth from 
lack of food, and the chances of finding vege- 
tation higher up the  valley were hopeless. 

west and north-west flonved into stream "J" 
and t h a t  for this distance no tributary of the 
Yirkand river, flowing from a south to  north 
direction, such a s  is shown on all existing 
maps, has a source in the  Kara-koram. The 

W e  had made two long marches, almost 
more in water than on dry land, and I fel t  
t h a t  the coolics should not be asked to go 
further  tinder tlie conditions obtaining. Tlre 
ca-c \\.as earnestly debated by the three of us, 

red range mentioned before probably extends 
as far  as  I3;izir-dara, and I think that  o ~ i l y  
the water drainin:: the northern slopes of 

and we reluctantly decided t h a t  a return was 
inevitable. 

this range flows direct into the Yirkand river. 
Petigax had started in the morning with 

I t  snowed most of the night, and seve- 
ral inches of snow lay on the ground in the 
morning, t h o n ~ h  the sky was cloudless, so, 

the transport downstream, and camp was 
pitched tha t  night, the  21st September, in 
the river bed below the inaccessible patch of 

seizin: the opportunity of doing some tri- 
angillation, imnlcdiately aFter a very unsatis- 
f!ing itold breakfast, I climbed the hill, 

dry grars, which me had noticed when on 
our way upstream. M y  intention liad been 
to  halt here a day and make a station, but  

which I had par t~a l ly  ascended the  prevlous 
crcnin: This mas on the left bank, and 
from tllr height I had then reached I could 
not sep \vhether the  ~ t r e a m  divided or not 
below ~ t s  g l a r ~ e r  source. To make sure of 

the snow-storm continued all night  and snow 
was still falling in the morning. Triangu- 
lation was out  of the question, and we could 
not afford to wait for the weather to clear, 
as  there still remained a considerable amount 

thit; p i n t ,  should i t  be invisible from the 
summit  of my hill, Spranger crossed the 
stream ant1 climbed about 1,000 feet above 
its bed. IJrom this point he saw tha t  the 
fitrram had two branches, with one coming 

of more important work to be done along the 
Yirltand river between the junction of stream 
"J" and Khufelang. Spranger, Petigax and 
1 therefore c o n t i n ~ e d  our march downstream, 
leaving Sliib La1 behind to coml)lote the survey 
of tbis stream and join us later. from a soutll-wc~tcrly direction. 

The hill, which I climbed, proved high- On the 23rd September we passed our 
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camp nt  the jonction, and picking up the 
stores left tlrere, we p u r s ~ ~ e d  our way tlown 
the Yarkand river and camped some five or 
six miles furtlrer on. 

The stream we Irad just explored, is 

 trace^ of a mentioned by Hay~vard  as  
route along leading to an old, and even 
stream'"Jn a t  tlrat tirne a long disused 

pass across the Kara-koram to Nrtbra and 
Chorbut. Mir Izzat  Oolah, an agcnt  of 
91oorcroft, writing in 1813, 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 we started 111) this 
etream, I informed all the men \\,it11 IIS, 

t ha t  i t  was believed to lead to a pass, and I 
offered a large reward t o  any on,e finding 
traces of previcus travellers. A l t h o l ~ y l ~  one 
of the coolies foond such traces on t l ~ e  19tl1 
on our way up stream, he ditl not claim the 
reward, and T only heard of t l ~ c  discorery on 
the 23rd, after we had passctl t l ~ e  place on 
the return journey. His story was, tha t  
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 
latter of which Ire hacl taken. I returned 
and a t  the place indicated foond the saddle- 
bag which still contained the books; several 
of these were copies of the Koran, in one of 
which were three opened letters mritten in 
Hindi. Nearby w e  found some metal cook- 
ing pots and the stock of a native gun. I 
had the letters translated and found they 
mere dated some tcrr !-ears ago ( i .  e. about 
1005). When I reached Y;irl:a~~d, I re- 
ported t l ~ c  discovery t,o tlre British repre- 
senlatibe there, who promisetl to t ry and 
tinil tlre writers of tlre letters mho appeared 
to come from tha t  neighbo~~rhootl, but uo 
results were obtni~rcd. :ilthough tlre con- 
dition of the articles when fo111rc1 makes i t  
hart1 to unclerstan~l that  they could 11ave been 
1,Irerc as long as tlre (late oC the Iet,ters 1vo111tl 
appear to intlicatc, I ha\-c I I O  tloubt as to  tlre 
perfrrt gcur~incneas ol' the tliscorcrv. 

I t  \\.as w r y  unfortr~nate that  T tlicl not 
hcnr of (he  lind a t  the timc, :I.; \vlren \vc 
decided to r c t ~ ~ r ~ r  I did not t 11i11lc that tlrc 
st,re:1111 COIII~I  evcr I~nvc l~ecn usctl as a route, 
owing lo  the tliflicr~ltics of tlrc passage. 
C o ~ ~ s c t ~ u e ~ ~ t l y ,  \\.it11 \rcat,l~er co~r t l i t io~~s  so 
adverse, I Ilad no inclucc~rrcnts to proccc(l 111) 

stream heyond a place from \vhich the  
sources could be mapped. I also, a t  tha t  
time, s~~l)posed tlrat 1)r. De Filippi's party 
was esploriug the Opranq, which valley I 
fel t  sure was on the south side of the range 
11t the head of the stream. H a d  I known of 
the discwvcry of traces of previous travellers 
or t h a t  Dr. De Filipl~i had been prevented 
from entering the Oprang, I should cer- 
tainly, \\,hatever the weather conditions were, 
have ~natle  an at telnlk t o  reach tlre range 
and seen the pass leading into the valley t o  
the  sou t l~ .  

The  relics t , l~a t  \ve found, point to  tlre 
existence of a track 1111 this 

Comparisou be- 
stream, but, llnder present tweeu procticn. 
contlitions, I ca~rnot  nnder- " ' ~ t ~ . p ! ~ t ~ ~ ~ ~ y  
stand \vI~y i t  sl~ould have 
been sclc,c.tctl in 11reference to the adjoiuing 
one " I  ". Both t l~ese streams rise from a 
range, a l i i c l ~  must be crossed before the  
valley between i t  and the Kara-koram is 
reached. Stream " I " is open ant1 contains 
good grass and fuel, " J " I S  difticult a n d  
barren. I t  is of course possible that ,  a t  the  
time this short cu t  t o  Nubra was used, tlre 
large glacier, whose moraine now forms tlre 
gor,qe near tlre source of stream " I ", mas 
tlre obstacle to tlre use of this valley, b u t  
this could Irave been avoided by f o l l o r n i ~ r ~  
the valley of the two lakes. But  wlraterer 
mas the reason, there is no doubt as  to wlricl~ 
is the better roote a t  present. I t  is also 
quite certain tlrat s route up stream '' J ", 
on account of tlre a ~ n o u n t  and depth of water 
in it, is only feasible from late in September 
t o  May or ~ ~ o s s i h l y  early Jonc.  IVl~ether  
passes arross t l ~ e  nortlrcrn ant1 Kam-kora111 
ranges are olicn 1nr1c11 after 1st OF October 

or before J ~ i n e  is very proble~nsticnl. W e  
experienced 11c:~vy ant1 practically conti~ruous 
falls of snow Iron1 t l ~ r  mi(ldlc of Septelubcr 
a t  15,000 fect and as no g a p  in tlrc ICara- 
1~ol;~m n n g e  Irere call he I U I I ~ ~ I  less tlln~r 
10,000 fect, all!. pass over it 11111~1 11e very 
d i6cn l t .  

I have come to the c o n c l ~ ~ s i o ~ ~  that the  
0 1 w a 1 1 ~  n~rls t  ~.ise r n ~ ~ c h  
further \vc.st than t l ~ c  point ~ ~ ~ ~ , ' ~ ~ ~ ~ ~ ~ ~ ~ ~  
\\.llcl'c Sir F. \ ~ O I I U ~ ~ I I I Y \ I R ~ ~ ~  
plncctl its solrrce, ancl t,l~:it t , l ~ r  cI:rcicr re$(- 
ing on ]I:ISS'' (?' ivhose \\.cstcr~r s ~ r o ~ ~ t .  
elrains i ~ ~ ( o  r;~lIc~>. " I1 " I I I I I S ~  IIC :I I ; O I I ~ C ~ ,  
anel l ~ r c ) l ~ : ~ l ~ l ~  t11v 11~:1tl. of l l ~ i s  r i \ - t~r ,  '1'11,~ 
rnngc, ~ I I I  thc nor1 l~crn  S I O I I L Y  of \vl~ich 



P 2 F U R T H E R  E X P L O R A T I O N  I N THE Y k l l K A N D  VALLEY.  

streams " I " and :' J " rise, wool11 in this 
case be the Agl~il ,  and all the passex a t  the 
head of these s t rea~ns  should lead into the 
valley which I considcr must  be the Oprang. 

This is important for the future explo- 

plno 
ration of tlie Oprang, for, 

for rotore if my supposition be correct., 
Exp'oration the easiest plan n o ~ ~ l d  be to  

enter i t  early in the year by the pass " G ". 
U p  to  the present, the only entrance to the  
Oprang has been considered to be by the  
Aghil pass, entailing the crossing of the  
Yirkand river below Bizir-dara.  This 
passage is practically inlpossible, without 
boats, n~hicli wo111cI hare to bc transported 
there, before the  end oE October, owing to  
t h e  great volume of water in tlie river. Ex-. 
ploration of the Oprang r ~ l l e y ,  zliu this 
route, would therefore have to be undertaken 
in the very late autumn and winter; if however 
m y  surmise is correct, the valley could be 
entered early in sun:mer, and its surrey 
carried out  doring the open season. On 
completion, the return journey to India 
could either be made by the same route, by 
the Aghil pass if late in tlie year, or by the 
S h i n g s l ~ i l  pass to  H r ~ n z a  and Gilgit. There 
is also tlie possibility of finding the  lost pass 
across the Kara-koram into tlie Nnbra dis- 
trict, which has been mentioned earlier. 

On the  24kh September, the weather hav- 

continnation 
ing improved slightly, 

journey to Spranger and I climbed a 
KhaFe'ang hill on the r ight  bank of 

t h e  Yirkand river. There mas a good deal 
of freshly fallen snow to  negotiate, and the  
climb mas laborious, but  once the summit nras 
reached the view was good, though none 
of tllc more distant snow peaks were visible 
owing to storms on tlie higher moontains. 
The wind had been rising ever since we left 
camp, and on the summit was blonring with 
great violence, driving the po\rderecl snow 
from the  grou~ld,  and making work with the  
theodolite a matter of great difficulty. 
Nererthclcss, I succeeded in taking obscrv- 
ations to most of thc nearer peaks. W e  
camped t h a t  niyht  close to the site of our 
camp of the 9th September, and next 
morning Spranger and I ascended another 
hill, this time on the left bank. Fortunately 

t a n t  ranges were still hidden by clouds, I 
was able to get  third rays to  most of tile 
peaks in the neighbourhnod. I n  the evening 
we halted a t  Khufelang, Shib Lal  having 
joined 11s the previous day. 

A day or so before this, nVe had heard 
that, owing to the great depth and volume 
of water in the Ytirkand river, Dr. De 
Filippi had been unable to effect a crossing 
below Bizir-dara, and had been compelled 
to  abaudon his proposed exploration of the 

- - 

Oprang valley. H e  had consequently gone 
on to Ytirkand, sending most of his coolies 
to help me if required, bnt  they heard, on 
reaching ICh~~felang, that  we were marching 
'down stream and remained a t  tha t  place till 
nre arrived. 

The exploration work of the expedition 
being finished, the coolies 
were now to retnrn to their ~ e e ~ ~ ~ L , " d f i , ~ .  
I~omes in Ladih-h. As 
Jamnn Prasncl had been nnable to survey in 
any detail the country Ixtlveen Ak-tigli and 
Khofelang, w l ~ e ~ l  he marched between these 
places a t  the beginning of the nlontl~, I 
decided to  ntilize the  services of the  return- 
ing coolies and sent Shib La1 with them to 
fill in the gaps in the survey along this 

Acco~dingly, lie started on the 26th 
September, and having completed the work 
in two days, returned to  Kliufelang in one 
march on tlie 28th. Thc coolies sent by 
Dr.  De Filippi and fourteen of my men, 
accompaniecl him as far  as Alr-tig11, from 
whence they returned cia Leh to their homes. 
I hoped tha t  the weather would improve and 
permit me, during Shib Lal's absence, t o  
observe, from a high hill in the vicinity, to  
the distant ranges, but i t  remained as adverse 
as i t  had been since the 2Otl1 Seotember- 
more or less heavy sno\r a t  night, with heavy 
clouds or snomstorn~s obsrnring evcn the 
low hills by daj-. As I only requiretl obscrv- 
ations to  the distant and I~igller ranges, i t  
\vonld haye been a waste of time and energy 
attempting any triangulation under such 
conditions ; Spranger and I thrrefore cm- 
played our leisure in computing the co- 
ordinates of snch points as might  prove 
useful for the survey of the river to Kirghiz- 

the  weather was fine, and altliough the dis- jangal. 
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On the night of the 28th September we 
had the heaviest snow-fall 

~I;?ptb'~z~~~~gR1 yet  expcrie~lced, and snow 
\\,as still falling \vllcn we 

left our tents a t  6 a. rn. desirous of making 
an early start in order to reach Kirghiz-jangal 
in two marclles. Tlle cold seemed entirely 
to sap tlie energies of the I i~rgll iz ,  aud 
nlucli time was nsaktt-d In loading tlie ponies; 
our departore, far  from being early, was 
mncll belated. The ponies notwithstanding 
three (lays' rest a t  Kllnfelang, were very 
weak from the Ilardslllps the)- had untler- 
gone, and progress Ira. slow. Fortunately 
the river had greatly decreased in volnnie, 
since I had come up three neelis earlier, and 
could now be forded anxnrl~ere \vitl~out m1tc11 
dificnlty. 

l y e  only managed to marc11 about f i f t r c ~ ~  
miles that day, and seeing 

Lntittidc c o ~ ~ t r o l  onr chance of reaching Kir- 
gl~iz-janKxl in t n o  days was doomed to 

disappoinl~nent, I t,ried to make a station 
en route, but  the nreatller remained un- 
favourable. Accordingly xvllenever the 
lveather permitted, I observetl stars for time 

.and latitude. The results of these observ- 
ations afforcl a sufficient check on Shib Lal's 
traverse of the route, wl~icll owing to the 
length of the marchcs, the shortness of the 
days, and the confined nature of the valley, 
mas all that  11e co111d execute. 

On the 1s t  October me reached Kirghiz- 
jangal, halting three or four miles below my 
old camp a t  the junction of the Suget  road 
(uin the Kok-yArt-dawLn) with the Yiirkand 
river. Here fresh transport should have 
met us, but ~t had uot arrived. I tried to 

our men to take their ponies a t  
least one marc11 fnr t l~er ,  but  they absolutely 
refused; we \\,ere therefore forced to halt 
until the new transport arrived. 

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

ing ponies would arrive during the night. 
W e  wcre tllerefore able to resume our 

march down the river on the 3rd October. 
The river valley now opened out, and occa- 
sional glimpses of snow peaks were obtained 
from the route. Tha t  nigllt we camped on 
the left bank of the Ti rkand  river. almost 
opposite the junction of the stream flowing 
from the Yanpi pass. Downstream from 
this camp, a curiouslj- shaped hill, not high 
but  rather like a camel's hump, forms a 
conspicuous object in the landscape. The 
main river flows to the west of it,  while on 
its east sidr is the Yangi pass stream. 

During tlie last few days, the  weather 
had been improving, and I had high hopes 
t h a t  the clay we crossed the pass would be 
tine. IIayward states that ,  from a hill near 
the pass, Ile obtained a most estensive viem 
of the Kara-korsm range, and I was look- 
ing forward to making a final station here. 
Owing to t,he continual bad weather cx- 
perienced during September, I had been 
unable to get  second rx js  to many of t h e  
hipher peal;s, an11 this nould be the last 
opportunity of definitely fislng t l ~ e m .  

I tllereEore started very early on t h e  
4th October. The sky was 
clear nrllen I left camp, but  TheTunpi-dnn.in 

very soon heavy clouds be- 
grnn to form and my hopes of a good viem 
\\,ere speedily put  to flight. Long before 
the summit was reached the  whole sky  was 
overcast and when I arrived a t  the pass, 
heavy snonrstorms hung about thc  conipara- 
tively low peaks, visible from the pass itself. 
I t  was useless climbing higher, for it was 
only too evident no distant view could I)A 
obtained. This was regrettable, as  a large 
nnmber oE usefal observations were masted, 
and many OF the pe:~ks a t  the head of the  
two streams " I " and " J ", 1v11ich we hxtl 
been exploring, remained unfixed. 

I \\.as even unable to  obtain a latitude 
from observations taken on the pass, the sun 
being o b s c ~ ~ r e d  a t  niiclday, and though i t  \\.as 
visible for a fen, minutes just afterwnrds, 1 
co~lld not take circum-nieritliot~al obserm- 
tions, n.; my two n.atcllt-s had met. wit11 
accidents, and Sprangcr did not arrive till 
too late. 

The road to the pass follows the  bed 
of the stream the whole waj., from t h e  . . 
maln rlver. A t  first the valley is rather 
restricted, with s niodernte gradient and 
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fair track. About follr miles from thc river, 
the valley contracts more, and for the next 
three miles or so forms a narrow gorge. 
Here, naturally, the slope is greater and 
t h e  surface very rough. Beyond the gorge 
the  valley o p e ~ ~ s  out  and is wilier than a t  
any  other part. The bed is almost flat for 
some tlistanoe and t l ~ c  stream is joined by 
many tributaries. A mile or so below the 
crest of the  range, another ~ t r e a m ,  carrying 
practically thc same amount, of water, joins 
almost a t  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 arass ant1 'Li~.tsi' is 
found, and iu two places the remains of camp 
fires were noticed. This, l)resumably, 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 plarc gave 
me the impression that  i t  was used more as a 
resting place tocool< a meal, than a regular 
camping ground. 1"rom here the road 
follows the  open valley, gradually get t ing 
steeper, but  the surface remains good and 
nowhere is the ascent very arduous. The 
pass is not much lower than the grcater 
part  of the range in the vicinity. 

The rock formation a t  the crest is 
limestone; on the  may up more or less 
laminated shales predominate, bu t  along the 
entire n i l 6  I did not see a single piece of 
granite. This is surprising as the boulders 
in most of the  ni l i s  joining the Ytirkand 
river on this-the r i g h t b a n k  below 
Kirghiz-jangal, were practically all of a 
pretty, red and green, mottled granite. 
The crests of the  K'un-lun range, when 
visible from tlie river, havc all the appear- 
ance of linicstone, and as this is the  
formation a t  the pass, i t  is likely this rock 
persists along tlie edge for some distance. 
I scarclled for over an hour among 
the  rocks to t l ~ e  east of the pass for fossils, 
bu t  found none. 

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

far a s  this junction, is somewhat steep, 
but  t,he surface is good. 

Next day, t.he 5t,l1 October, we continuetl 
our marcl: downstream. The limestone, 
so noticeable on t , l~e crest, so011 ceasd.  
Belo\\, our camp granite boulders were 
noticed in the stream-bed, and t,wo or three 
miles lower the forn~ation was g r a ~ ~ i t e .  T l ~ c  
valley is fairly open, bnt  a t  places the 
actual water-channel is rather conlined. 
I n  SIICII places (lie road surface is rough, but  
on the \vhole the pass cannot Le called difi- 
cult a t  this time of year. 

About f v c  or six miles below our camp, 
a large open valley joins 

Tiir.nghil 
from the right bank and a t  
thc junction is a small mud and stone hut, 
said to be a fort. This valley is known 
as Tiir-agliil, and contains much grass. A t  
i ts  I~ead is a fine rock and snow ridge, 
visible from thc main stream. 

After passing T6r-aghil, the prospect 
becomes more open, the hills on the left bank, 
to  whicl~ side thc road Iieeps, approach the 
stream in more or less r o l l i ~ ~ g  plateaux. On 
the right,, for three or four miles, precipitous 
walls oE almost black rock rise abruptly, 
skirted by tlie stream, now of some volume. 
Flo\vering plants make their appearance, 
and the whole valley looks more habitable 
than any seen by us hitherto north of the  
Kara-koram. IVe camped, after a short 
march of ahout ten miles, a t  a large patcb 
of grass, for which I could obtain no name. 

After travelling down stream about 
sixteen miles, nest  day we Kuija-mnzir 
arrived a t  Kr~ija-mazir ,  
where we met cult,ivation for the first time 
since l e a v i ~ ~ g  Shyok, nearly five months pre- 
viously. The Kencral appearance of t h e  
vallcy was open as on the preceding day. 
but  at  times it closed in. Granite and schists 
alternate, while deep conglomerate beds, c u t  
tlir011g11 l)y the stream, freqnent81y occur. 
\-cgctation becomes more profuse, and trees, 
solitary a t  first, are frerlucntly met. 

Knija-mazBr, where the road over the  
Cllir%gh-sildi pass joins our route, consists 
of a few houses tlottcd about the valley, and 
has a comparatively large area of cultivation. 
A p,, ir ' .~ grave, close to which is a large 
burying ground, gives its name to tlie place. 

The march on the following day, the 
7th October, mas 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-~trewn stream frequent. About ten n~iles  

below Koija-mazir, the stream cuts  its 
way through a most remarkable narrow 
granite gorge. I t s  walls, about 100 feet, 
apart, rise practically perpendicularly for an  
estimated height of 600 feet, and as  far  as 
tile summit have all the characteristic fea- 
tllres of water-worn rock. The effect is most 
bizarre and striking. 

Camp was pitched a t  a spot 

in tile valley, just below the jnnction of our 
stream with a narrow ~riilz on the left bank, 
\vhicll latter is followed by the road from 
Ijgzgr-dara cia the Ishak-%rt pass. A mile 

or so above our camp a large stream, carry- 

ing the same a ~ n o u n t  of water as the 

one tha t  we had come down, joins from tlie 
I was told tha t  this stream, the 

~ l ~ ~ l ~ - l i a i l a l c ,  flotved Irom a pass, known as 
ille Uligli-l;:~ilal;-da\vil~r, l~alf  a day's march 
distant, leading to tile Toghra-su ~~rilz, and 
tllence to Shahidulla and Suget. Further 

cluestioning elicited the information tha t  the 
11-kailalc ttrilii direct pass led from the IJlC; 

to t l ~ e  Togl~rs-so, a ~ l d  tha t  the Kartik-damin 
\\,as some distance from the Uligll-kailalc- 
damin, bu t  the routes over both passes join 
lower down. I f  this is correct, the Toghra- 
,,I (Ton-ru-su of tlre k'rcncli 1/11 map)  nus st 

a good deal further west than is 
slloan on tlie present maps. 

This stream is presumably the Oalok 
of Hayward, b u t  only one large stream joins 
on the right bank anrl not two as slated by 
Ili~n. Thc Kirghiz with us did not recognize 
the name of the second strcam, w11icl1 Hay- 
ward calls " Sanoclr '' but on thc following 
day a man from Yirkand recogt~ised it,  and 
from his description, I imagine i t  must be 
another name (possibly a l ' i rkand one) for 
the strearn known to the Kirghiz as I J l igh-  
kailak. Nor could I obtain any information 
about the name Cheltlik given by Hayward 
to the camp between the junction of the  
I s l~ak- i r t  stream and tha t  leading to the 
Ak-koram-dawin. The only names tha t  I 
c o ~ ~ l d  hear of \sere Isliak-Brt-aghzi for the 
place we camped at, and Ak-koram-aghzi for 
the spot opposite t o  the entrance of the 
stream leading to the pass of tha t  uame. 
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) me joined 

t,he route followed by Dr.  De Pilippi's party, 
and as Jamnn Y r a ~ a d  had carricd the 8UITAy 
from here to Karghalik, Shib Lal  closed his 
work. Owing t o  tho necessity of our reach- 
ing Kishgar  q ~ ~ i c k l y ,  so as  not to delay the 
other party, me had been compelled t o  make 
long marches, without any halts. In the  
narrow and deep valleys, through which onr 
route lay, tho only method of survey possi- 
blc under these circumstances was to maintain 
a I)lar~e-table traverse. T o  have surveyed 
the surrounding c o ~ ~ ~ ~ t r y ,  me would have had 
to climb tlie ridges and that,, in addition t o  
a long marc l~ ,  was a11 impossibility. 

l+om Kl~nfe lang  to Ishak-irt-aghxi 

therefore only a tlnvcrse of h.ntnre of snrv,,y 
the route mas executed, wit11 5s-n1.k f rom 

the survey of only eurh part. p ' ' U f e ' H n ~  

OF t l ~ c  ncigl~bonrinc country, :ts could I,tr 
sketcl~ed Trom the road. The 11ortio11 of this 
work in the T i r k a n d  valley is controlled by 
triangulation and the astronomical observ- 
ations for latitode made a t  v:lrious camps. 
Bexontl this, except a t  lhc  camp just north 
of t l ~ e  Ynngi-clan.811, entircly ovcrcnst skies 
prevented all s tar  observations until Ak- 
masjid was reachetl ; therefore from the 
Yangi-da\v,in Shib T,al's survey has been 
adjusted on to J Z I I I ~ I ~  l'rasad's position of 
Isl~ak-5rt-aqllei. This latter's ~vorl; is con- 
trolled by t,he observntions made by Abetti 
a t  Bizir-dara and Karghalik and by  t l ~ e  
latitude determinations made by me a t  A k -  
masjid, Kiik-yiir and DEsh-terel:. 

N e s t  day, the 8tI1 October, nre foIlo\ved 
the stream, now some twenty yards in \\-idth 
and two f t ~ t  deep, for about tnro miles, and 
then turned np a sitlc niili j o i n i ~ ~ ~  on the 
r ight  bank. Tlris, after a short  dist:lr~rc, 
enters a narrow gorge of \vl~ite marble, fro111 
xvl~ich the pass takes its name (Xk-kora~lr = 
\vhite rock in Turki) .  The road in i l l e  

gorge is very rough, steep and dificult 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 renlains good. North of the pass, 
the conditions are 1r1oc11 the ssnre, bu t  
gradually the valley oIlells out and a t  lengtll 
Ak-nrasjid, a place of oue or two houses, 
is re;rclicd and here \ve can~ped.  

From Ak-masjid, which appears to be 
the name for tlre ne ig l~bo~~rhood  a s  well as  
the hamlet, the road continues domu t h e  
centre of an  open grassy valley, until it 
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bends westtvard. Here i t  drops sliarl~ly 
t,l~rough a narrowish gorge, to tlre undulat- 
ing  plains below. 

After leaving Pasha, th* first of the 
villages of the ldsins, tlie stream keeps to  
tlie cliffs a1 the foot of a low ridge, and is 
fringed on tlie cast by cnltivation. POIIT or 
live miles bclotv Pasha, t l ~ c  1 a r y  valley of 
Iiiilc-yrir is reached, rvlrcre rve r:~r~il)c.d. 

Next clay, a Iargc s a ~ ~ r l y  tract, of low 
unilulating country, sparsely covercd \r.ith a 
wecd-like vegetation, is crossed, after \vhicli 
t l ~ e  road passes th rongl~  a gap io a group of 
lo\v ridges. A t  the foot of these, a cluster 
O F  small hnmlct,s 1;llon.n colleeti\-ely as 
Ili%sh-tercl; forms an oasis of cultivation in 
an other~vise barren desert, and is the half 
way Iialtin: place between liiilr-yir and 
Karghalili. 

From here we reached Karglialili on 

On the Z7th October, after the coniple- 
tion of the gravimctrical and astronomical 
observations, we left for Andij,;ln, the near- 
est point on the Russian rail\va! sj.stcm. I t  
was not considered advisable, onin: to tlie 
unsettled state of tlie countries through 
which we mould have to  pass, to take Jamna 
Prasad and Sliib Lal  with us, so they spent 
the  winter in Knshgar, and returned to  India 
in the follo~ving spring n-hen the passes were 
again opcn. 

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

Ai$;i'itt and after  a difficult passage 
of the Terek-dawin, w,hicli 

was covered with n iuc l~  freshly fallen snow, 
arrived a t  Andij in very late in the  evening 
of t l ~ e  6th November. Leaving this  place 
on the 6th, me arrived a t  Tisliltent the 
following day, where me remained till tlie 
19 th  November. 

During our halt here, gravimetric 
observations wcre made a t  tlie Russian 
observatory by Abetti,  while Spranger and 
I were fully occupied in comp~lt ing,  making 
traces of the survey, and copying the angle 
books of the triangulation. 

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

the afternoon of the 12th 
October. A few miles be- ~ ~ ~ ~ ~ ~ , , ~ ~  
fore reaching the town ex- 
tensive cult,ivation is met, and thc tree 
covered plain was a n-clcome c l~angc  froln 
the bare ant1 bleak mountains, in which n o  
had been travelling so long. 

As K,;rrgl~alilc is  OII the main caravan 
~ .oute  from Leh to l.:irlia~~tl, and has been 
oftell descrillcd, 110 i 'urtl~cr descril>tio~r nerd 
be given here. 

T\-e reached \-irkand on tlre 13111 
October, and here heard for 
the first time that  England Ynl.h:,~~,i 
was invol\ed in t l ~ c  Enropcan 
war. Halting a t  this place for one da!, \ \e  
arrived at  Kisligar on the 19th and there 
rejoined Dr. I)c l'11ipl)i and 111s two com- 
panions. 

Betlveen the 20th and 24th hTovc~~~Lcr ,  
we paid a flying visit t o  SanlircanJ a11d 
Bolihnra, and tinall!. left T is t~ l ien t  O I I  the 
27th of tha t  month. 

N o  express trains n-ere running in 
lliissia, and i t  was not till 
the 6th December t h a t  we B~rchn~ebt  

reached Odessa. Our bag- 
gage did not arrive there till t l ~ e  10th :111d 
we were unable to leave till two da! s Iatrr. 
Crossing the Russo-Iloornanian frontier tire 
same day, n-e reaclietl Bucharest ncnt nio1.n- 
ing, where \ve mere most liospitally enter- 
taiued by the Roumanian Government and 
the Italian colony. 

A broken bridge prevented us from 
taliin; anything but  the Fin 

lightest of hand baggage to Brindisl to 
England Salonilia, so from Bucharest, 

the  Italian members of the party-Italy 
being a t  tha t  time a neutral-travelled t.ia 
Buda Pest, with all the baggage; Sprangcr 
and I after a very tiring but  interesting 
journey, arrived a t  Salonika on the 19 th  
December. Proceeding thence c ia  Atllens 
and Brindisi, I reached Rome on Christmas 
day. Here I remained till 27th .January 
1915, preparing a provisional map of OIV 

surveys, and completing as far  as possible, 
the computation of the triangulation. 

The result of the survey work of the 
expedition is the mapping of about 5,000 
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6q, miles of country, tha t  was previously 
entirely unknown, or  of 

f , " ~ ~ ' ~ l Y ' , ' ~ ,  which only the rongllest of 
sketch maps were available. 

The survey oE this area is controlled by a 
net-work of triangulation composed of 
60 stations and about PO0 pealis fixed from 
illem. 

I n  conclusion, I must place ou record 
the exceptionally good worlc 

COIICII ISIOII  done by Sub-Assistant 
Superintendent Jamna  Pra- 

sad and Surveyor Sllib Lal. The  conditions, 
under R , I I ~ C I I  their \\-orL was performed, mere 
altvays very arduous, and often dangerous ; 
but t l~ rougl~out  tlie entire period thcy never 
allowed their zeal to  slacken, and tl~c,!- 
carried out their dutics to t l ~ c  admiration of 
every member of the expcclition. Oftell Lc- 
1:ttcd a t  nigl~t,,  to  spend i t  in sno\\. storms 
without shclter, tire or food a t  \-ery high 
elevations, they were always ready on reach- 
ing camp next morning, to s tar t  again wit11 
undiminisl~ed energy, and they never allo\ved 
any t l~oughts  for their own personal comfort 
or health to interfere in the escc~ition of 
tlleir work. I cannot spcal; too I~iglily of 
t l~e i r  services. 

I also desire to offer my grateful thanks 
to Dr.  l l c  pilippi, the leadcr of the es-  

pedition ant1 to Mr.  A. J. Spranger, who 
accompanied me th ro i~g l~out .  

T o  Ilr.  De  Pilippi's ~ronderful  genius 
for organization, the s11cccssf111 termination 
of the work is due. N o  one, unless 11e has 
actnally travellerl in a country, where every 
essential for 1111man and animal existence is 
lacking, can realize the a rnou~l t  of careful 
and constant tliorlgllt and foresigl~t  necessary 
to ec111ip and organize an cxpcdition of the  
magnitude of the one, of which I Ilad the 
good fortune to be a n ~ e n ~ b e r .  T l ~ e  whole 
sup l~ lx  and transport, I ,n~~t lml ,nxl ,  the burden 
of w l ~ i c l ~  fell on Dr. De Filil~l)i,  morlced 
willlout tlie smallest hitcll, and the specialists 
of tlie party nerc  tllrcs free to tlevote t,heir 
wllole energics to the prosecution oC their 
worlc \vitllout ansict,!. or t r o ~ ~ L l e .  

111.. Sprauger's assistance liglltenetl my 
worlc very considerably and enabled a much 
greater anioant  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 praise for t l ~ e  
LadCkl~i ant1 I h l t i  coolies, wl~ose labours 
enabled us to penetrate into places, where, 
witlrout their valuable aid, we could not have 
ventured, and whose cl~eerful  bearing, under 
great  hardship and discomfort, i t  is 
impossible to o ~ e r r a t e .  



POST-SCRIPT, 

Subsequent to this report being sent t c  
press, I had, during a recent visit to Calcutta, 
an opportunity of inspecting the original 
plane-table sections of IIlr. Johnson on mhicll 
Atlas sheet No. 44 A (SE.)  mas based. 

When I referred in the report to the 
topograplly of this country as shown on the 
Atlas sheet, I mas under the impression tha t  
Mr.  Johnson had made the survey on his 
return journey from Ilclii in 1865, and dur- 
ing a brief winter visit, 11ad sketched in the  
Remo region from the neighbourhood of the 
ICara-koranl pass. ' While using this sheet 
on the ground, i t  mas noticeable tha t  though 
the highest mountain ridges mere more or 
less recognizable, the  valley areas were very 
incorrectly depicted. This is what one would 
rather naturally expect, on the  assumption 
that  the rround had been sketched from a - 
distance; more particularly in country such 
a s  tlie area under discussion, where the run 
of the valleys is complicated and confusing. 
R u t  an examination of the  originals shows 
t h a t  the Atlas sheet to the  west of the Saichar 
(Siachen) glacier mas derived, not  from Mr. 
Johnson's minter sketches of 18E5, 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 
tha t  shown on the  map under reference. 
The second is headed "Ro~lph  sketch of a 
portion of the  country North of the Kara- 
koram pass". It is admittedly a sketch and 
1 can 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, 
r rcept  to  say t h a t  i t  is nothing like the 
country and seems to  be purely imaginary. 

The first or southern section appears to 
be a regnlar geographical survey or detailed 
reconnaifisance on the scale of 4 miles = 1 inch, 

on i t  the plane-table fixings are marked 
by small red circles. I n  tlle area between 

1 l'he aeogrnphical Journol Vol. XXXV. 1910. 

the Kara-koram pass and the Remo glacier 
1 4  of these are shown, usually on the hi& 
est peaks. These firings are well distr ibutd 
and as each pos~tion must have been visited, 
should indicate a t  any rate tha t  a consider- 
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, i t  is absolutely incon- 
ceivable how any trained surveyor, visiting 
the points marked on Jollnson's origii~al, 
could have produced a map so unlike the 
g r o n ~ ~ d  as he did. 

Since Mr.  Johnson's visit to this neiql~. 
bourhood and previous to that  of the 191J 
expedition, only one additional peak (Pk.  
50152 E) has been fixed by t l ~ e  Survey of 
India;  but  from t l ~ e  points marked by llim 
as plane-table stations quite sufficient fixed 
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 tha t  
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 i t  would appear tha t  the 
valleys occupied by the Remo glacier had 
been surveyed; as i t  is in this neighbourhood 
tha t  the topography is more inaccurate than 
in tlle more open country to the east ncar 
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 refercnee to  tlie 
map accompanying this report. I t  shorlld 
be noted that  the Atlas sheet longitudes re- 
quire a correction of -3' 36" to bring them 
into relation with the !ongitude of this mo- 
dern map. 
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No. 1 is on the highest point of a pro- 
minent snow covered rnoul~tain. This is 
easily identifiable OI I  the panorama. made by 
Schlagellweit from tlre 1)epsan: 1)lateau and 
called by l ~ i r r ~  "the Depsang Peak"; though 
his idel~tificstion of i t  as a peak fixed by the 
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Survey of India, judging by the co-ordinates 
and height given on his lranoranra, is hope- 
lessly wrong. This mount ail^ is a very difi- 
cult one to al)proaclr and I very m u c l ~  doubt 
if it could be climbed by a single per so^^; 

nor can I imagine w11y any one sl~ould a t -  

Co-ordinates of p. t. fixings. 

On At les  sheet. 1 011 mnp nccoolpanyiog I . l~ i a  report. 
I 
1 IIn~t~ark.. 

tempt to reach its s u n ~ n ~ i t  for s\lrre>- 
poses. But  the view from the (01) is directly 
up the valley now o c c ~ ~ ~ ) i e d  by the main 
Remo glacier. This vallcr Jolrnso~~ sllo\rn 
from 10' to 15' wrong in szinrutlr, w l ~ i c l ~  is 
an impossible error for a surveyor, as from 
the surnm~t ,  a. .perfect lixation fro111 k r ~ o \ r ~ r  
points must easily be obtai~ral)le. 

Nos. 2 ant1 are on t l ~ r  sou t l t e r~~  : I I I ~  

northern ridges of the wester11 Remo glacier. 
Johnson slrows tlrese l ~ o i ~ r t s  as  8' milts 
apart, bnt the watershed rillges of tlre valley 
OII  wl~iclr 11e marks his s tat io~is  are se1)aratctl 
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by ~ I I I I O S ~ ,  if not qiritt,, tlouble t,lris distance. 
Burt,l~cr~nore, this valley is ~~r ; lc t i r s l ly  of the 
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same midtl~ tlrrougl~out, but J o l ~ ~ r s o ~ r  makes 
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I d e n t i f c a t i o ~ ~  doubtful. 

it  fan shel)cd, witlr a width a t  its I1e:t11 ut' 

16 miles, or live times tha t  of it  ~11~11rsi1e l r i ~  

35 2 9 t  

35 36) 
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. . . 1 On ridge between -20130 
ant1 . 191 20. 

19.47: 1 
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sou t l~er~r  station, fro111 where thc wl~ole ulllrrr 

77 4.' 

7 7  354 
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reaches of the valley lie o11e11 l ' l ~ c  verj- 
lrixl~ and pronlinent ~)cal< :kt its Irc:r,l (I'k. 
50162 1:) is not ~ ~ r a r k c d  in any may a ~ ~ d  t l ~ c  
3 long glaciers occupying thc 11ort11-west 
portion of the v:tlley are absolutely ilnngi- 
nary, or if they are iuteoded for the snrall 
811bnidiary glaciers into whiclr the main one 

splits close to its source, they are enormously 
magnifietl a ~ r d  out of llosition. 

NOS. :j and 5 are points close to where 
I made triangulation stations. No. 5 is 
very 1n11cl1 out of its t rue position and from 
both t l~ese  the error in t l ~ c  d i r e c t i o ~ ~  of 
the I ~ I ~ ~ I I  valle!-, 111entionet1 wl1e11 discussing 
l ~ o i ~ ~ t  S o .  1, is il~ex~)lic:rble. 'L'l~e vie\\-s from 
hot11 n ~ y  s t a t i o ~ ~ s  are describccl O I I  Imges 5 
and 6, ant1 9 oE this report, aud as point 6 is 
on a I~ igher  peak than m y  station was, the 
view from i t  sl~onlcl have been more exten- 
*ire. I"ro111 this 1roi11t alao the error in the 
direction oE tlrc \.alley to the nort,l~ ( tha t  of 
the 1-irkand river) is most  roti ice able. H e  
shown it as  ru~roing almost due ~rort~ll for 
abo l~ t  6 miles where i t  n ~ a l i t ~ s  an a b r u l ~ t  bend 
a1111ost tlue cast, ~v l~erens  tlrc t lxe direction 
i h  nortll-enst t l ~ ~ ~ o r ~ g l ~ o u t .  

xo. (i is ;rlmo-t 1ml1os>ible to identify 
es;~ctl!., b~c t  I I~zr-e :i\.eu the co-orJ i~~a te>  of 
what  5ee111s tlrc ~rrcwt l ~ r o l ~ a ~ ~ l e  pohi t io~~.  But  
absolutc ide~rtifc:ition is i ~ ~ ~ m : ~ t e r i n l  ; t l ~ e  
salient lroilrt i., tlrnt it is sho\\.~r to the ~ ~ o r t h  
oE the I-$rkal~<l  ri\.er. 'Po renclr tl~i.; point 
fro111 any ~lirection, the river n111st bc crossed 
a t  soune place, e t - c ~ ~  if the valley itself I~ntl 
not to Ire traversed Tor bolnc cl is ta~~ce.  h-ot 

o111y is tile valley \-cr!- 1n11cl1 U I I ~ .  i l l  azitrrutlr 
a.; ~ n c l ~ t i u ~ ~ e d  alro\-e, I I ~ I ~  the ri\-er is s l~n\\-n 
as tlo\\.il~g ill the cx:~ct rc%vcrsc clirectio~r t o  
rc:~lily. 'L'lrib error-wl~eu if is realizcd t l ~ a t  
t l ~ c  .~~rvt,y \rns made, not in t l ~ e  lvinlcr n-l~en 
the s tre:~m \VC>IIILI be f r o z t , ~ ~  a ~ r d  snow covered, 
but ill sullllller. \vl~elr the al~uw 1i11c is some 
thorcsa~~d.; OF Feet abuvc the \.illlry bottom 

and there is a big tlow of tvater-is absolrlte. 
Iy iuexplicable, if tbe fact is to be accepted 
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tha t  Johnson made his survey from the posi- 
tions marked on his original. 

I have only drawn attention to the 
most  orltstanding errors antl omissions, which 
not even an  untrained person coustrncting 
the crudest of eye sketches froin these p o i ~ ~ t s  
should have made. It is no question of 
s ~ r ~ a l l  and co~nparatively uni~nportant  details, 
bu t  tha t  of the whole area being so inacc~r- 
rate, tha t  i t  is hardly possible to decide with 
an!- certainty which any niaill feature is. Nor 
hare  I taken into ronsitleret,ibn the remarkable 
abseuce in Jol~nson's nrap of the immense 
glaciers wl~ich now till these valleys. \\'e 
kno\v from Slraw's sketch' tha t  in 1669 the 
l t r lno snout was very n~uclr in thc, sanle 

shown on his nrap. 
One is naturally opposed to t h r o w i ~ : ~  

cliscredit on the work of a previou~ explorer, 
I)articularly when tha t  explorer is in the same 
aervica as oneself, anel most especially when 
Ile is no longer able to reply. B u t  JoI~nsolr '~ 
work has been fa:. years a matter of contra. 
versy, anil in such cascs the t rnth even if tin- 
pleas:rnt, is necessary. I have gone illto 
some detail ~ I I  these points so that  ally one 
interested can cornpare the t\vo njaps and 
form his own conclusion. 

Before writing t , l~is  note, I cons~rlted the 
Surveyor General on the esl)ediency of pub- 
lishing the c.~)nclusions tha t  I hat1 conle to 
af ter  es:r~ninalion of Johnson's original 

as  it is now. Glaciers have been surveys. 1Ie l ~ a s  seen all the ~naterial and 
lino\vn to advanre in a perioil of 6 j-ears-the some photogral)hs' takcn f r o n ~  pointa, either 
interval tha t  elapsed between Johnson's and exactly a t ,  or very rlose to, t l~ rec  of the 
Sham's visits-as far or further than would be points marked hy hIr. Johnso~l  as his plane- 
ncrc.=sary t o  reconcile tl~cb tlircrepancy in the table fixings, ant1 has rollre to the salne con- 
size as tlepicted by . J O ~ I I I ~ ; O I I  ;~r~el as exists now, cl~rsions as n~yself antl ilecitlecl tha t  this note 
which as  stated al~ove can I,? assu~netl to  be shoulcl bc p ~ ~ l ~ l i s l ~ e t l  ill the interest of I~istori- 
similar to tha t  of 1869; but  no =lacier advance cal a r c ~ ~ r a c ~ - .  
can alter tlie entire topography of the  region or 
explain tlie presence of large ritlges, \\-hicIi 
are now aftcsr :I l)resr~nietl glacier atlv:lncr, Jlussoorie 
a t  a close tlista~rce to, and in full view t1. JV 
from Johnson's stations, and which are not Aprd 1922. 

Vide 1,:ige 6 ot tilie I.eporr. 
3 These photograph6 are priors trow negarlva. takeu by I.ieot. .4n1illi, the photograyhcr of Ibc exps~llllun. 

1 hart no doubL t h a t  rrproductiour \ s i l l  be pitl,l~cl~ed in bir I.'.l:c. F~lippi'r report. 



APPENDIX. 

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

&Iention has bee11 made in this report oE a long d i s ~ ~ s e d  and I IOW forgotten pars across 
tile Kara-koram range. 'L'l~e early explorers of this region s ~ ~ n ~ r n a r i z e  the route from native 
information, b u t  there is no recortl of any U ~ ~ r o p e a ~ ~  actually travelling by it. As the  

litcratllre on the subject is scattcretl and d i t f i c~~l t  to fnt l ,  an attempt 11;w bee11 ~n:ule i l l  this 
appendix to collect in one narr:ltivr wlt:~t ~r~a te r ia l  is available. 

Irhe ~ a r R - l ; o l : l ~ l ~  range, wl1ic.11 c o ~ ~ t a i n s  sonre of the l l i~l lest  111oulllai11 !teel;s in the 
world, lies athwart  the direct path between the plains of Northern 

(;enern\ chnmctl~l'  of 
linrn.kom~n 

Irlclia ant1 the cities of Central Asia, and  forms an  exceedingly difficult 
barrier to all intercourse betrveer~ tllcrn. 0111. knowlctlge OF tho 

tcpography of the range i~ not great, ant1 the m o ~ ~ n t a i n  mass is so involvctl and intricate 

tha t  any description of it  is by no means easy. 1 feel I can~lo t  do better than give 
the following extract, wlrich t,lro11g11 written about the mountains which lie considerably to 
the east oE those n ~ ~ t l c r  review, apltlies wit11 equal force to tha t  region. 

" TIle ~ n o u ~ ~ t a i n s  t l ~ a t c o ~ ~ ~ l ~ o s e  the bulk of W e s t  Nari are not easily ~ r ~ l d e ~ s t o o d  or detined. 
011 ascentling the I ~ i g l ~ e s t  Itasses, we can selclom sec anything bn t  a con- 

H. Slrnrl~ry'r 
gp,,m,,lisalio,,s 

t ~ ~ c t e t l  view of m o u r ~ t a i ~ ~  tol)r V I I  all sitles,lookin':. very like cl~aos : no 
general view of the rallxe ~ ~ n ~ l e r  our feet. is ever obtainable, as the 

passes naturally scblect the ravinc head.; ant1 lowest 1)oints of the ridge, which are not only 
flanked, but often allnost s ~ ~ r r o t ~ n d c t l  by t l ~ e  I ~ i g l ~ c r  su~nrni ts  ; : ~ n d  the valleys are cornn~only so 
steep and narrow, especially in the Ron: c o ~ ~ n t r y ,  tha t  the view call l~ard ly  ever penetrate to a n  

a l l ~ ~ v i a l  hottonl, ant1 the sight of any i l~l~abitet l  placc f r o n ~  :I pass tol) is nlost I I I I I I ~ I I ~ ~ .  When 
travelling along the hottoms of  the valleys, we genera!ly see nothin? but  a narrow t l~r t~ lo i l s  
passage, between steep rocky wall*, slinttinx 011t all ertendc(1 view, :tntl r a t l~cr  concealing 
than exhibiting the monntairr ranges of wl~ich they form but  the mere lo\vest o ~ ~ t - w o r k s  : 
consequently i t  is o l ~ l y  by :LII extendccl series of observatio~ls and inferences, joined and 

assisted by Inaps, tha t  any regular arrangement of these r n o ~ ~ ~ ~ t a i n s  can be tlistinctly 
establisl~ed; ant1 my account of t,l~em is liable to error in proportion to the tlefects of my oxvn 
map. 

"The  11l:rn oE the mountain systenl appears to consist oE a series of I~nr:rIIel 
ranges rnnning right across the breadth of the tableland i l l  a direction so extrcm[~lp ol,Ii,l~~o 
to the ~ e n e r a l  extension of the wl~ole ;rs ofken to confound the one with the otllrr, or to convert 



3% APPENDIX. 

the  t ra~~sverse  direction to a longitudinal one. The  annexed figure may help to explain this, 
Shor t  transverse necks con- 
necting the ~ n a i n  ranges in 
eonle parts, a11c1 cross fissures 
cut t ing through t l l en~  in 
others, together with pro- 
jecting spurs of a secondary 
order, will suflice to convert 
the supposed lwi~nary ar- 
rangen~erlt into a11 the ei is t-  
i r ~ g  varieties, of valley ant1 
drainage. Suclr connecting 
necks, when above 18,000 
feet, become more or less 
confountle~l with the main 
ranges, and if not above 
17,000 feet, often appear as 
low water~hecls, just dividing 
the  heads of tnro valleys 
lying in one line but  draining opposite ways. Secondary spurs also may be so high and 
so obliqr~ely joined to the primary rallges as to ~ n a k c  it diHic111t to distinguish between tile 
t w o ;  and tlle cross liss~~re.; tnay solneti~nes adniit a main river to pass throlrgh a main 
mountain mass, in \vliicll case t l ~ e  continuity of the range is often evidenced by the 
extreme narrowness of t , l~e  rocky gorge, or height, steepuess and geological correspondence of 
i ts  sides. 

"Rlncll of the Intlian \\.atersl~ed seems to be for111ed i n  this \ r a y ;  the great sno\rg 
peaks Iy i l~g  mostly on the tern~inal  but.t-ends of the 11ri111ary rallges, sometimes widened by 
lateral s1111rs; and the 'l'ibetan passes crossing the lo\\- con~lec t i~ lg  links, w11ose a l i g ~ ~ m e o t  
forms the main ~vatershed, but not the maill rnol~ntain crest. ICroln \\.hat little I kno\v of 
the Turkish watershed, I sl~ould suppose the sanie formation to exist t l ~ e t e  also. " 

I t  is undoobtecl tha t  for nearly , 0 0 0  years, such traf ic  as has existed between 

Eeasol~e Ior rl~rrrconce Central Asia and India has follo\\~ed the present tracli, crossing the 
from Karit-tora~n 1)1155 Kara-korani range by the pass \vl~icIi has given its name to the 

route 111ou11tai11 mas.<; r~evertheless a t  times when this route has been 
inil)r:~cticalle-either owing to stluabbles between the local rulers, or for other reasorrs-travel- 
lers have been forcetl to search for other paths across the n l o u ~ ~ t a i n s  ; and on s~!cll occasions, since 
the Kara-koram pass route il~volves a considerable detour eastwards, it  is natural tha t  more 
direct alignments to the west OF i t  were looketl for, although t h e  involved much glacier 
travel. These tenr1)or:~ry pntlls, owing to their own inherent diffic~~llies were abandoned as 
soon as the niain route was again available. B u t  t l iougl~ abaniloned, memories of them 
lingerer1 amongst t l ~ e  inhabitants of the highland vallej.~, ant1 no doubt stories about then, 
were pasbetl 011 from o l ~ e  generation to anotl~er  and were related'to the early European 
tra\,ellers. Even t o  this day rurnonri persist and i t  is possible tha t  these tracks are still 
occasioually uscd 1)y t l ~ e  boldel. villagers, \ r l ~ e n  a rll~ic1i ]>assage acro5s the n i o l ~ ~ ~ t a i n s  is 
essential. 

E x c e p t i ~ ~ g  the Kara-kora111 ljass, the one tha t  appears to have been nlost in use is the 
3It1z-tHg11 pass, situated a t  the head of a bralicll glacier of the Ilaltoro. 

bloz-t igh psi3 
I t  was in more or less c o n s t a ~ ~ t  use until the early years of the last century, 

cl1a1lzes in tllc con,lition of the glaciers forcetl it  into tlesuetode sllortly before European 
elpIoration of this reqion I,e~all.  Colonel S i r  k'. Youngliusbantl is the ouly b-no\v~i European 
t o  11ave art~~all!. crossed it, t l~ough  otl1er3 have approached it fro111 the 111dian sitlc. A full 

a c c o ~ ~ r ~ t  of t l ~ r  I)assa=r appears in Sir I". Younghusbarld's book ' and 11eed not be Furtller 
rnen l io~~ed  I~ere. 

1 Tbe pl~ybical geo~rapby  uf Wevlprn TlteL.-H. Stracl~ry.  1854 
1 The Heart of a Co~~tioeot.-F.  Younghoaband. 
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To the east of t l ~ e  Muz-tligh pass lie the l ~ i p l ~ e s t  portious of the Kara-koram range 
c ~ ~ l m i ~ ~ a t i n g  in the K. 2 mausif, bu t  between this gro11p anrl the Kara- 

0111 rontc het\veen 
h1n7.-ticl1 b kora111 pass, uative rurnol~r assigns an olcl route; it  ia with t.he liter- 

Knra.kornm pneses ature of t l ~ i s  passage tha t  the rc r~~a inder  of this note deale. 
TIle first referel~ce tha t  1 can trace dates back as  fa r  as 1543. I n  that year Prirlce 

Mirz;t H ~ i d i ~ r ,  the ruler of I<ashrnir, appears to have been slltficiently 
x i r z n  B ~ i d n r .  I5 la i l~tcvrste~l  in g e o g ~ . ; ~ ~ ~ l ~ y  to co~nllilc a book on the subject. From an  

article bn this book by It. SIIRIV 1 have cxtractetl the fol lorvi~~g Orscription of t l ~ e  road frorrl 

y i r k a n t l  to  I(;rsllrrlir. .'.is i.11~ chief acclivity in the ascent from Yiirkand is the acclivity 
sail iu so the chief declivity in t ~ t ~ s c e ~ ~ t l i ~ ~ ~  towards Kashmir is that of Iskardo. Pronl -- , 

this acclivity to tha t  is about 20 t l ~ y s  j o r ~ r ~ ~ e y " .  
Tllis may ol'coursc refer to the hIuz-tig11 l).~ss route ; i t  certainly does not indicate tha t  

bv  tile Kara-koraln p;iss, lor  on his return journey 11e writes- 
('\Ve arrived a t  n place calletl Karakorum a t  sunset. There is a large stream; it was all 

frozrn . . . . . . . ' l ' l~roagl~ such Irartlsl~~ti we reacl~ed the place (l 'aghatak) where the unknown 
roscl to Rsda1;shan separates off". 

JIir lzzet  Oolah-an agent  o l  A,Ioorcroft-writing in 1812, is (he nest, to mention it. 
A translati011 of Ilia tliary apl~ears  in t l ~ o  Calcr~t ta  Quarterly Oriental 

Mil. I z z f t  0oI:~ll 1812. A1:~~azinc for 1525 \-01. 111. T o  this I have not been able to refer, 

bllt a reprint with corrections is given ill  the journal of the ltoyal Asiatic Society of Grea t  
Britain \To\. V1J. 18AP-l,d, froni wl~ich 1 give an cztract  of the relevant parts dealing with his 
trarr!s from Ileh to Yilrkand. 

I .  On our left 11a11tl between the south and west is a mountain of ice, wl~ich 
remains unmelted throughout the year. '1'hc.y sa!- il is 200 cos in e r tcn t ,  and on one side is 
Tibet Bnlti, and on thc ot11c.r Sorkul, OI I  the boonciaries O F  Uadalihshan. From l i a s h ~ n i r  to 
Yarkand, by Bslti, is a journey of twe~~ty- f ive  days, threeof whichare over this glacier, and it 
is tl~erefore rarely travelled. 'i1here is said to be a shorter road, avoiding the icy mountaill b u t  
thepeople of 'l'ibet keep i t  a secret. 

+ * * + + * *  
(G:{hq/;rlun. Sin hours' marc11 fro111 r l k t i k  was a station wit11 wood and water called 

Shah-i-ab, after leaving'tliis a road mas observed upon our r ight  or to the north, leading over 
the mountains, by whicl~ iu the snmmer time, when the waters are out, travellers proceed t o  
a place called Kalian in Kokial,, a i1el)endency of 1-arltand. From the  vicinity of this place 
there mas a short road to Tibet Balti, by wliiclr i l l  formrr  times the Kalmaks and lCirRllizes 

into tha t  country. It is said tlmt in order t o  stop these incursions, water was con- 
ducted into the defiles by some contrivance, and this being frozen, completely blocked up the 
passages. + * * ? + * * *  

a - i - a  M O I I L  On the road half may is a place called Hirghiz thicket, ... . 
After  passins ICirxhiz Jangal, me came to s pass on our left, ml~icli leads to Srikul, on the 
confines of H:i<laksl~sn. " 

I have also seen a rnonogra!)h entitled "Travels in Central Asia by Meer Izzet Oulah 
in tile ycarj  IS 1.'-1,s. 'rrsnslntctl bj- Calitain Hendersol~ atlached to the Foreign Ofice of 
tile C;o\er~~rnent O F  India 1872. A Persian man11scri13t placed a t  the disposal of the Foreign 
Oilice by i \ l s w ~ b  Zcea-ood-decn of Loharoo." T l ~ i s  translation, t l ~ o u g l ~  more literal, gives 
the same information as  above. 

This journal is very interesting as I I i r  Izzet  sepms to have been the first traveller 
along this route, in what may be c:illcd modern times, to  leaye bellind 

His nccnracy. 
any record of w l ~ a t  he saw. Flis clcsc~.illtions and s t a t e m e ~ ~ t s ,  n-llel.e 

they can bo cl~ecked in the light OL modcrn kno\vlc.tlSr arc I\-onclcrl'ully accurate, n11d the 
information Ile rccorcis, though not cn~boclied in t l ~ c  1n;tl s of t l ~ e  time, is eor~.ectt tint1 t I ~ e  old 
ni.~!,s arc ~vrolig. A \.cry gootl cxn~nplc ol' this is s l ~ o \ \ . ~ ~  in his a c c o u ~ ~ t  of tlle 1-nrkaud river. 
' I i ~ e  rootc ~ne l~ t ioned  as leacling fro111 ncal. Kirgl~iz-j;xrignl to Ser- i- l~ul  is, so far as I can 
discover, not mentioncd by any other travcllcr; if it  csisis it  is possibly an  easier r o ~ ~ t r  t o  

the L'Amirs from the Y i ~ k a ~ ~ d  river than that  now in use. Urlo\v Kirghiz-jangal the 
A 1'1.11nc. >I K ~ a l ~ s u r  on r l lu  t ; s u g n s p ~ ~ y  of  Eaotsru Tlbr~.-Li. Sltnw. Jourorl  uE H. G .  S. Vol. J6. 1876. 
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passage of the  river valley is very difficult, while the Opran,o valley, into whicll any pass 
from the  Y ~ r k a n d  river must  lead, may be much better. 

From the similarity of the wording, all other travellers who have written about this 
neighboorl~ood seem t o  have drawn largely on l l i r  Izzet's narrative and unless further infor- 
mation is given I have not referred to t l ~ c m  in this note. 

I n  the Journal of the A s i a t ~ c  Society 1-01. 32, 1853 is an article entitled "Abstract of 
a journal kept by Mr.  Gardner f lom IIerat  to  Yarkond and theoce 

anrdntr's Jonruey to  Kashmir-Joornal lent to  Sir  A. Bornes in Cabul and only part 1829.30 
recorered." This journey took place in lS2!1-30 and a diary from 

September 27tl1, lhe clay the traveller left l'alknnd-to Novenlber 13th \\.hen Ile reached 
Srinaqar, is given. The narllr of each 11alt111g place is stated, hu t  the  majority arc untrace- 
able. I t  seems probable tha t  the route \ \as  by the Y.uirri and Kara-koram passes and is only 
mentioned here, as  ~t n ~ i q h t  conccirably be some othrr  one. 

The n e s t  information \ve get  is from the Indian side. Mr.  P i y n e  in Scptembcr 1878 
was a t  Shignr, from !vllencr he hoped to ~~rocect l  to Tr~rl i is t jn.  Filli1ing 

G .  T. Ylgne, 1838 
i t  too late in thc year to cross thc A l u z - t s ~ h  pass he nrites:-4 

<'I tllen enquired about the other may, n~hich I oi~derstood to descend, after crossinz a glacier, 
upon the northern end of the valley of Nuhra ;  and one morning, some mrn n.Ilom 
Abmcd Shah had sent to explore, returned with most \!,eather-beaten f:lces, and saitl, t l ~ a t  the 
snow and icc on the pass, which had bccn shut for many years, had now increased to slrrll an 
extent as to rcnt1i.r its practicnhility rather dool~tful .  Uy this way, if I co111d not rc;lch 
Kuk;in,b I could a t  all cvents arrive a t  tllc Nubra T s ~ ~ l i . ~  

I-le made an  a t t empt  t o  reach the pass, but  after ascellding the glacier for about six 
miles from its front, he mas forced by Lad n.entllcr to  ret,nrn. FIe 

Vignu's '~li-brultsu' =ives no name to the pass bu t  on the map accompanying llis bool; he 
calls i t  the Ali-bransa pass. I-Ie states t h a t  from the furthest point on 

the glacier ~ v h i c l ~  hr  reacl~cd, t l ~ c  r o ~ ~ t c  continued on ice for 3 or days1 journey, :1,11il that 
two  lofty paqses had to be crossed on the way. I l e  does not dcfinitcly .say whether thrse . - 

two  were additional to the one a t  the  cntl of thc glacier which he ascended, but  thp contest 
does not  forbid this interpretation. After  his return to Shigar, 11e ascended a second 
~.a]ley as fa r  as the village of ICor C:l~ontlus, and on the map the d l i b n n a a  pass is s l ~ o ~ v n  a t  
the  head of this nala. 

Tile authors of "Two summers in the Ice \Bilds of Eastern Kala1;orams " rnal;c gra\-o 
reflections on t l ~ c  statcrnents of Y i p e ,  basing their argr~ments  on t.lle 

Vigne8s c~. i t ics  map, in spite of the t c s t  s tat ing cluite clca~,ly f l i :~t  Ile sought for a pass 
a t  the I~cad of the  lacier now kno\vn as the 13ilaphond, though the map  

inadvertently sbo\vs the pass a t  t l ~ e  head of the second valley tha t  he explored instead of the  
first. 

T iTnc  is follo\rc~l by Dr .  'l1homson, the first European to reach the Kara-ltorarn pass, 
\vho clescribin~ his t rawls  in 1817-4.8 sa,vs7,- " The second pass is tha t  

Dr. Thom6on. 1847.49 n1:~rketl in 1'igne's map as the -4libransa pass, a t  t.he llead of a consitlcr- 
ablctril>r~t:lry ~vhic'h joins the Sllayul; rivrr oppositc Iihapalu. The  

enormons glacier over ~\rhich this road runs, by wl~ich, in conjunction with the lateness of 
tile season, 111. lrigne's at tempts to cross the pass were frnstratetl, has been well described by 
t l l a t  trnrc:l]er. 1 did not,, while in Tibet, meet wit11 nny onc mho had crossctl it ,  and I was 
aqsurcrl I)! the inhabitants of Nubra  tha t  they wnrc not accl~laintcil with any road from t,ho 
upper par t  of their valley, either towards Khapal~l  or towards Yarkand ". 

Very little \veigl1t can be given to negative evidence of this kind, as  i t  is well ltnomn 
tha t  natives of India will deny all ktiowlctl,oe of routes perEcctly mell know11 to them, if they 
have the  slightest suspicion t h a t  they may be called npon to act  as  quidcs. This t rai t  was 

apparently known t o  Dr.  'l'homson for  in another 1)lace in his book he writes,-"Everv one of 

4 'I'rarels in Iiarht~bir. Luuabh & lshttrdu-G.'r. Vigne 1042. 
h An a l tCr~~at ire  name for t h e  province of Andijnn or Ferghnna. 
6 The lake he  soppoaed to be the moorcc of thc Bhyok river. 
7 Western Himalaya and Tibet-T. Thornson 1842. 
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="ides positively denied the existence of any  road in tha t  direction; afraid, prhapm, t h a t  
~ m ~ , h t  attempt c proceed by  i t ;  for I learned .fterwards, on m y  return to Le, from mer- 

chant of Yarkand, tha t  there was an  anfreqoenteiI path by which Kl~oten  might be reached, 
if the chinese a~lthorities were willing t o  permit it  to  he used." 

TIle next record comes from the  northern side. Hayward who explored the head- 

waters of the Y5rkand river in 1868, describing his march up  to tha t  
(;, W. H ~ J \ F U I I . ~  1868 stream, ssys :-' "on the evening of our 2nd day's jonrney from Kufe- 

long 
encampe(l ill a mitlc part  of the valley, opposite to the entrance of a <leep narrow 

ravine :I jrlnction from the south-\vest. A t  the  heat1 of this ravine a plsg leads 
across tile KariIltorRm ,.allge illto the N I I ~ I . ~ L  valley in Ladak,  and to Chorhllt, in h l t i s t a n .  

~t is al , l )ar~nt , ly a t  a very I~igll elrvat,ion, I ) r o b ~ b l y  not less than 19,000 feet above the see, 
ancl i r  clorc,l for  9 nlontl~s in thc !.ear by snow. I t  is impracticable for a n p t l ~ i n ~  but- 

foot, travellers, ancl perha1)s for !-:&Its; and alt.hou~11 not in tlsn for Inany years, was formerly 
tra,.ersed by the Unltis, carryin? their onrn loads of ~ ~ ~ e r r h a n d i s e  into Y:irkantl. 'l'his p ~ s s  

apl)e:'lrslso to Il:lve been clsetl by the Kalm:ik Tartars  in their s11ccessf111 invasions of I ~ a d a k  
and y ibe t  tO\\-Rrt l~ the close of the seventcenth century. li'rom this point to  the sr~rnmit  OF 

the  tile distance is from 25 t o  90 n~iles ,  the ~-oad  ascendin:: ;radnally up  the ravine, 
flalll;Pd by the snow-capped spurs of the Karal;oran~s". 

In llis  itiner:~ry of rotctes he further says :- . 
orl'\ro routcs, not now i l l  IISC, one from the 11e:1d of the Nuhl :~  val le ,~,  in Ladak, and 

the o t l ~ ~ r  fronl Cllorhr~t, in R:lltistan, conduct down the innin valley of 
H~ repot.ts t \ ro  dis. 

used paasca 
t l ~ e  Y:irlcand river and join at. Kufclou?. " The ravine hcre referred t o  
is the " ,I " valley OF the De F i l i l~ l i i  esl,lorinz pnrt,y and as st,ated in this 

report was followed a ln~os t  to its soorcr. T l ~ o n z h  relics or a prrrions t~,avellcr n.cre Por~nd in 
one place, no information RS to  ~ .on t r  itself conlil he extl.:ictcd from anyone clncstioneil. T h e  
ra \ r i~~e  does not rise from the Kara-koram but, has its source on a more northern ranze (pro- 
bably the A-hi]) \rhich must. bc crossed as me11 as the intervening vallev-the Oprang-before 
tile )nain Icara-korar~~ range is reacl~ctl. 

The Forsyth mission to I'irliantl i l l  1,573 ncltls \-cry litt,le to our I;nowlcclne this 
~ ~ c ~ i ~ l ~ b o r i r l ~ o o l .  Trot tc-r rcfcrs to thc Inss hut f r o ~ n  t,he simil:lrit,y of 

T.E. (:ordun of  the 
2nd yirknn,l l l l isaiou the \\-ording i t  is almost certain he is mrrr ly (\noting from IIavwnrd's 

~ ~ a r r a t i v e  ant1 he adds n o t l i i n ~  Ilen.; hut  Ciorclon is rather more ex- 

plicit. H e  refers to t l ~ i s  rontc in d e s c r i b i t ~ ~  t l ~ e  Sassir ,,ass where he says :-' 
"The  state  of  the Ilclmerous huge ~ l a c i e r s  clinging to the sitles of the or~erl lnning 

mountains, and presenting the apl,earance of b e i q  merely temporarily c l ~ e ~ l i e d  in tlleir down- 
  ad course, points to the probability of this pass beina cl~olietl up a t  no very tlistnllt date, and  
obstrocted for t r a f k  similal.1)- as that  which leatls from ncar tile Ileatl of tile I(IIfclonq source 
of the Yarkalld river into the Nubra valley is sail] to Ilalvc been. ~ l ~ i ~  latter in ancient 
times on t,he main route \\.hicll the hosts of monntecl invaders crossed illto Lit t le  Tibet, 
but I I O ~  it is orlly p:=~ble 011 foot. ;It  resent^, t I ~ e  only tr:L\,elIurs by it,  are tile Ilnrcly 
inllabitallts of hl t is ta11,  to \ \ r l ~ o ~ n  it makes a great savin? of t ime :Lntl <listance corn- 
ml~l~ ica t ing  with their brethren wllo h:lve settled in Yarltand. A of Haltis Ilnre Ionz  
e n i s t e d ~ t  Yarltantl, cllicfly rnga::.ed in agricnlture, :inJ :I jonrne? to and Froll~ is Illnde eacI1 !-ear ". 

Kobert Sha\v, the first Bnglis111n:~n to rcacll Rash2ar and  also a of tile 
Forr;th mission makes no mention O F  this r o ~ ~ t c  in l ~ i s  bu t  i n  llohert Shnw 
solnc footnotes in an article already qrlotcd 11e rePers to a ~ l o t l ~ ~ ~  rollte 

\vhicll a l ,pa rc~~t ly  joins the one under discnssion. This is mentioned on pnqe 11 of tllis report. 
I might  herc mention a reference in \-olunie SO o l  t l ~ c  .Isintic Socirty Joornal. Tllizl 

t l ~ o u g l ~  not actna1l.v concernccl wit11 the route ullder discussion is I 
H . U .  Godwiu-Ansten think le le~a l l t .  Referring to thc procress of thc  Kashmir t r i : ~ ~ ~ ~ ~ l ~ t i ~ ~  

is s note by I-I. A. G. A. (God~vin-hnstcn?)  "There are S roads from 

FIunzs to Yarkand, one tha t  takes 1 %  another 8, and nnothcr not more t l ~ : ~ n  4 days. TIltr 
- -- * Journal uf tile R. Q. S .  Vul. 40. 1865. 

The rouf of  the World.-'P. E. Gordon 1876. 
lo Keshgsr and High l'artnrg.-R. Shan.. 
l L  Jonrnd of tho R. G. S. Vol. 46 1.976. 



last being known to the natives of the c o ~ ~ n t r y  and not  to tho merchants ~vlro go  to Yarkalld, 
"lie man wlro gave tlre above said he had gone by the Nagar ant1 Gilgit rout,es ". 

T o  this M o ~ ~ t g o m e r i e  added ;-"'l'he ro~rtes given fro111 Huuza t o  Yrrkand (though 
4 d:iys may be al~ocryphal) all tend to s l ~ o w  tha t  yarkand  nus st be 

T. 0. Bloutgomcrio nearer the longit~cile of Skardu t11a11 Leh, . . . . . . and the four clays may 
be given on tlle s t r e l ~ g t l ~  of the \\-onderf111 rapidity ~ v i t h  \vlricll tile 

~. 

Hur1za-Na3tr 1,eol'le pet warninp of the k:~t i las  leaving \-arliantl, so quic1;ly intleed \vas tllis 
given tha t  the l i ~ u ~ z a - N a g a r ' s  \yere able to make all their arrangements i l l  H n n z ; ~  a11tl then 
cross into tlre Slrigar vallry and still be in tirr~c to rob Ll~e Kafilas before they renclred tile 
inhahitetl parts of Lat1a.k and llalti ". 

'I'lle uext information, tba t  I can tr.accb, is furnisl~ed b: Sir  P. l - o ~ n g l ~ ~ ~ s h a ~ ~ d :  and tllis 
lwovides the only I<nowledge t.Ii:tt n-e have tonceroing the middle par- 

Col. blr b'. 
l .ou,,ghllsbon~l tion of the route. l l e  is the only European, with the possible c.sception 

of the ltusrian traveller Gronibetski, \vho has entered the Opranr \,allcv, - ., ", 
Iris discovery of \r11icl1 entirely altered the ~l lapping of the nort l~crn slopes of the Kara-koram, 
nhiclr previously I ~ a d  been shown by a sncressio~r of subsidiary 1;lnges e s t e n d ~ n g  111 a nortll- 

direction riglrt down to the Yirliand rlver. 

Describing his journey of 1689, Ire says,-" "I \vished on 111y way t l ~ e r e  (to t,lle Slling- 
shal  pass) to satisfy my curiosity as  to the cxistelrce of a mysterious pass called t l ~ ~ ' ~ ~ l t ~ ~ ~  
pass, which m y  old guide IYali had pointed out io me in the distance on our way to tile 
~ [ u s t a g l i .  " ,\nil fnrtller on, clcscribi~~g the vie\\ from the s n m ~ ~ r i t  of the A c l ~ i l  pass, he savs,- 

Away to our east\\-ard, up a glacier ~vl~iclr  strelched across the valley of the  Oprans Itiver 
a t  our feet, TIrali the guide had told me t l ~ e r e  was a \\-a)- of 13alt,istnn by a [lass called t,llr 
Saltoro. N o  one, apparently, had crosscd this pass for many )ears.. . .  . . . .. . . . . " This cvlacicr, 
which lie named tlie Urdol;, he subseqlrentl~- nscelldecl nearly t o  its I~eacl, bo t  before reachillg 
tile pass or col 11e was forced 1)) bat1 \veatl~cr t o  retur~r.  

Coomay saps-'.' " 1 \\-as informed bj- the natives tha t  there is a pat11 leai1inE ol) - - 
southernmost of the main easterly branc11c.s of the Kondos valley, alld 

s ir  u. Conwag another out of the Khonken valley, both giving access to tlre Ol,rang 

There is also a reference t o  a trans-I(ar~-ltora111 route in JIajor  ilIasonls account of t l ~ e  
triangolation between India and ltuseia. I L  'l'his was derivctl fronr 

Ynjo~ .  1C. blaaon natit-e inforrnntion and, if correct, alludes to the AIuz-t5gh pass rol~te, 

o r  an  unkn0Ti.n orlc to the \vest of it .  

\Ire now come to Ur .  Lonjistaff's exploration of l90!J. He searched for the pass 
from tlie Indian side, and follo\ving Yigne's footsteps reached the head 

Dr. T. Cf. Lanpstnlfl of t l ~ e  Saltoro river, and crossing the pass a t  its head \vhiclr he called 
ille saltoro, brlt is nolr better 1;nown as tlre Uilal~hond LA, discovered tlie llpper portion of the 
s lac l l tn  Klacier. I l c  found old stonc slreltcrs linr~scd for ages, along t l ~ e  ro~i tc  nrl~ich conclu- 
sive]!. proved tliat travellers had uspcl that  track. T l ~ e  description of his jonrney is 
t o  be found i n  t l ~ c  lioyal Gcogral)l~ical Society's journal 1-01, 35, 1910. 

SubserluentlJ- the Brrlloclc Ivorkmans sruve~-etl the Siac11r.n glacier, reacl~ing i t  1)). t l lc.  

Uilal~l~ond La .  They found more remains of previous visitors arid their 

\Vorkmans bookl"ives s full description of t l ~ e  resn!ts of their eal~!oration. They 
fouud a pussible pass on t l ~ r  \vatcrsl~ed wl~iclr t l ~ c y  c:~lled 'I'urkistau J,a 

and which they considerecl n ~ i p l ~ t  Le tile one a t  the heat1 O F  the :lacier which Tol~nghusba~ld  
,,,,1let1 the u r t lok .  They report tllat i t  is travcl,sablc 1,y a part). fitted wit11 Alpi~le eq11i1)- 

I? . I ' IB~  Heart of 3 Colltinrn1.-l;. Yr l t~ng l~ns l~a l~d .  
13 ( : l ~ ~ ~ l , ~ n g  in the  Kn:.:tkuror~~r;.-Conwns. 
14 Ilrcoralw of  tbe Survey 01 1111li;t. Vol. V l .  

1 5  l.wo .qommers in tlbc Ice W ~ l t l s  of tbc Butern  linr;~.kornrus.-BnllocL Wul.knlnn. 



APPENDIX. 37 

Neve refers to native tradition8 of a 1-8s a t  the head of the Siachen by which the 
Kanjtlties had a t  one time reached the Nubra village ant1 De Filippi 

Dr. A. Neve in bookli  dealing with the  Abruzxi expedition of 1909 reports on 
I~ossible passes from the Indian ~ i d e  to t,he Oprang in the- neigh- 

bo~~rhoorl of K. 2.  
Tile exl)lorations of the De Filippi expedition it1 1914 have been fal ly tlealt with in 

tllis report and need not be referred to again. 
Before s t ~ m m i n g  u11 the material available a b o ~ ~ t  this route it slioold be borne in mind 

tha t  the condition of the Kara-korarn glaciers is c o n t i n ~ ~ a l l y  chunging. - .  

~ l ~ ~ i ~ ~  change A t  one I~erioll these cor~dit.ions trlay render a passage con~l)aratively 
easy, to r e ~ n : r i ~ ~  so for )-ears r~n t i l  some change effectually bars all pro- 

gress, \vhic11 barrier Inn! be removed bj- some future change. 'L'herel'ore the fact tha t  the  
of a pass is impossible now, is no guarantee tha t  it  was not ope11 in the past, or tha t  

i t  will not be open in the future, and rice ~.cr.un. 
FortIlern~ore i t  must  be remembered tha t  the inhabitants of these reqiot~s are very 

hartly mountaineers, a11t1 in p u r s ~ ~ i t  of their o\vn \vot.k they are quite 

secretive inhnbitauts I)rel~ared to undertake joilrneys llrlder the most adv~'rse ant1 tliflicrllt 
conditions; but  they are also more than ready t o  tleny or c o n c ~ a l  all 

knowledge of a route, ~f they haxe the remotest idea tha t  the! niay be called upou to act as 
gllitles or coolies. 

Taking these facts into consideration and wit11 the knowletlge we now have, it seems 
more than ),robable that  in the past an oltl track did run from Khapalll 

Sornrnnry in Nubra to Khufelang in the Yirknnd river ant1 tha t  this followed 
either tile Saltoro \.allry \-in. the Bilopllond La or t l ~ e  Kondur; v:rlley 

via the Sia L a  to the Siacllen ~ I ; ~ c i r r ,  at the head of n.l~ich i h  crossetl the Kara-koram range 
by a pass-possibly the 1'11rkistin La-to the Oprnng valley, and thence by a pabs across the . - 
A ~ l ~ i l  range into a tributary, the J strearn of this report, of the Yirknnd river and thence t o  
K l ~ ~ ~ f e l ; ~ n g .  

Whether either of these passes can be ~ ~ s e t l  now can only be dccitletl after further  
exploral ion. 
- -- ~ 

p p ~  

'"0 gears in I \nshrn ir .A .  N e r e .  
'; liara.korams null Wester" Hiolnln).as -F. I ) E  F ~ l ~ p p i .  



List of coordinates and heights of stations and points. 

Stntion or Poiut 

I I 1 Ground level 

Longitude 

S H E E T  51 H. I 

Height nbove 
Dlcnn Seo- 

level 

Black rock in centre of flat enon hill ... 
Cnirn on su~umi t  of n rocky topped hill ... 
Eastern and l~ ig l~es t  point of sno\v penk ... 
Higl~ost  poiut of snow peak ... 
Kirghiz jangal e n r a ~ ~ ~ p i u g  jiround . . . 
Cniru 011 pe;ik of ;I spur abol-e Kirgl~iz 

jangnl E .  G. . . . 
S I I I I I I I I ~ ~  of snow peak ... 
Snow cone peak 
Sout,hern eud O F  snow peak ... 
Rounded I~ill. Highest point ... 
Highest point of flat.topped lull . . . 
Highest point of rocky ridqe . . . 
Centre of rounded s~lom hill . . . 
Cour sIia1)erl s ~ ~ o \ \ .  pe;tk ... 
Cairn on s t ~ ~ n l l ~ i t  of hill on lcft 11;1111; of 

Ykrliand E. about 4 ~ ~ ~ i l r s  allow KhuFelauz 
Nortl~tlrn side of roclis a t  east end of flat 

peak 
Highest point of rounded bump on rocky hill 
C;~ini  200 yds. east of liigllest poiut on S ~ I I I Y  ) 

about 8 miles :111orc l ~ l ~ l t l a l : ~ ~ i ~  . . . 
Extrrine W. end of !l;tt-to~~uecl ~ ~ r ; ~ l c  ... 

.A . 
E ~ I S ~ ~ S I - I I  of two ~ ~ c a k s  I 

... 

\\'estern of two peaks 
Nort l~ern of double peak 

... ... I 
Southern of doul~le pcolc . _ .  I 
Cone-shap~d peoli ... 
Rou~lded hill. Highrst point ... 1 
Highcst point of ridge . . .  
Cairn on s u ~ ~ i ~ n i t  of liigli 11ill NE. of j ~ ~ n c -  

tion of Yirliand R, oud streal11 from Ali- 1 
t a ~ l l  

\Vestem of double penlc ' ... 

S H E E T  51 L. ' I 
E ; ~ s t r r u  and highest point of ridge .., 

Xounded snon. hill ... 
S I I ~ \ V  peak ... 
buom cone. Eastern end of ridge . . . 

S H E E T  5 2 E .  I 

I 
Eastern side of sl~o\\. peal( ... 
( h i t r e  of blacl[ roclc c ; ~ p  of s~lo\v peak 
Nort l~eni  itnd higlwst point of SIIOW pa1 ::: 1 
SIIII\V rwnc e;~stc.~.n end of ridge ... , 
S111i1ll I . < J U ~ .  on wcst of snow ridge . . , 
Roun~l-topped sl~olv cone ... 
Ji igl~est  point of rocl~y peak . . . I 
Fligllest pinuaclr a t  so11t11 cud of rocky peel; 
C1.11tre of round-topped soo\v peak ... 
Hoclis at c:nstrrli end of ridyc ... , 
('airn of stones on aunr~~li t  of hill ... 8 

R ~ c l c  11in11t1cle ... i 
C'oue pcak 
Citil.n on s ~ ~ ~ n l n i t  of 11ill ::: 

feet 

35 54, o1 j 77 07 30 
53 0 3  
34 46 
31 09 
31 08 
2i 46 
56 2:l 
56 1 6  
56 11 
56 03 
54 5 i  0 
5 1  53 
50 03 

1 0  29 
05 Ok 
12 46 
12 40 
1 0  29 
20 13 
26 & Z  
lti 46 
29 58 
25 19 2 
27 07 
2G 27 

35 4!) 46 7 77 21 47 1 1 



List of coordinates and heights of stations and points. 

Slatiol~ or Point 

_ - . - - -  - 

SHELL' 42 B. (Conltl.) 

Ci1ir11 on roclcy poilit of r i d ~ e  . . . 
Hi<llest snow ptbali on ridge . . . 
 iste tern of two snow penks ... 1 Cone ou r o ~ ~ ~ l d e d  pe:~l<. IVest end of rnngrb I 
1S;lstern end of roclc ;lud snow peit k ... j 

Conch snow pe:~li ... / 
S ~ i o ~ r  peak, eosteru end of rsuge ... I 
snow ~e : i l i  ... j 
Nortll-c-;ister~i of d o ~ ~ b l e  peak ... ( 
R i ~ l ~ e s t  point of snow pe;~lc ... , 
S1tow 1'ealt ... i 
Snow pealc .. I 

So11t.1t-western el111 of soutlic~r11 of two (lilt- 
topped llills. 

Hi:llest p o i ~ ~ t  of s11o\v ridge ... I 
Rocli pin~invle ,111 s~lo\\.  peal<. Cliffv "11 S. side i 
Rock ~)iun:ivle on snow riclgc? 1 
Limestour roc~i :III~I snow pe:~lc ::: 1 
Northern eutl of s~iow pei~lc ..' I S , I I I ~ ~ I C ~ ~ I I  and Iliahest poiut of suow peal( .. . 
Coue-sli;~l)c~t~ S I ~ O \ V  lp(.;lk . . .  i 
l{uundrd s~low 1)*';11; ... 
~ U O I V  C O I ~ I ~ .  C e ~ l t r ~ .  triplr pe:~\c . / 
HJ~iirl) COIIC. at s~11tller11 ell11 of S I ~ O ~ .  rid20 / 
S o n t l i r r ~ ~  of twin p(.:~lis . . . I 

Soutll-western su~ntni t  of a double snow rlcaie ' 
Sno~r. pea li . . 
C.ii1.n OII s u ~ u ~ n i t  of hill overlooliin:: Tnrlca~id 

river . I 
Cilir~i 011 top of I~i l l  on riglit lln~lk of Y:irltnntl , 

river I ... 1 
Colic at  uortli-cnstern end of ridge ... I 
Roulidtd I~ill.  Hi*l~est poilit ... I 
I'in~incle in centre of ridge 
IVestcr11 el111 of riclqe . . . 
lioclc pin~incle at, eastern end of ridge 

i 
Eoutliern of two h t~mps  on 1)enk i Rocli on smn~ui t  of cone-shopeel peak .. 
S u ~ l l ~ n i t  of rocli peal1 s t  northern c>nd of ridge 
Centre of rounded pe:ilr. Nortl~ctr~i of two . . 
Spilie of l ini~stoue rock on ridqe ... 
Cairn on st1111ntit of lligll pei~lc on enster~l 

ha~ilr of TSrl~sl id river. 

I 
... j 

IIigl~est point of roclty ridge 
Hig l~rs t  ~ ) o i ~ i t  of limestone sl~ilte 

... / 
Houndccl peak i ~ t  southern rud of rit1:r ::: 1 
Ci~irn to isest of roclcs on s11111n1it of 11ill on I 

\veslcrn l1;111li of Y%rIi ;~~ld rivt.1. . . . 
Itocli pi~inacle. Eztre111a: west r ~ t d  of riclge ... j 
SIIO\\, s111111ttit ;it ~(hntre of r;l~l:t> ... t 

Rocley cliff i ~ t  s o r ~ t l ~ c ~ ~  e~ltl oCl;ulge ... I 
ltoclc 011 s n l ~ i ~ l ~ i t  of lili~rstone penlt 
Centre of Itizliest pr ;~l i  on ritlze ... 1 
Hocli on centrc of roundrd hill ., '.' . 1 
Rnclc 011 centre of ron~idad liill . . .  
Couc sl~nped sl~ow peitli . . . ! 
1i.or11ided top of ~ ~ o ~ i c .  s ~ ~ o w  pt,;rli . . . c'. . I I I I ~  on sorltl~orl~ ; I I~I I  lowest of tllrrc p r , ~ b s  

on ridge ... I 

i ! Beivht nbore 

I 3lenn Rae- , Longitude level 

Ground level 
~-~ 

0 ' "  

22. lno 
27 23 22.060 
1-6 2fi 22,170 

21,110 
1 28 28 / 21.Hi0 I 29 05 22,460 

23,.k40 
21,510 

17 0 1  2 1.520 
2.5 05  1 22,12(j 
2 43 I 21,490 

I I 
2.5 59 i 2 I ,410 
l ( j  :3G 22,3'W 
2:l 46' ",910 
18 22 22,090 
'26 60 , 20,750 

2X 16 

2:< 00 21 ,%O 

3 0  .1,S.5 17,;2j 
I 



List of coordiiiates and heights of stations and points. 

Stslion or point 

- -- - . - - - 

SHEET 62 E. (Co~tld.) 

Cairn on hiehest poiut of outtsr rouge of 
hills on left bnnlt of T i rkaud  river near I;tlte 

Low l ~ i l l  uei1r li~lie . . . 
C a i ~ u  on cast edge of crest of it conical l ~ i l l  

west of l a l~e  ... 
Higl~es t  of do111)le peak . . . 
Centre a1111 I~ighest poiut of ridgr . . . 
Limestone pylv~nirl near north cud of ridge 
C e u t ~ r  ; ~ u d  l ~ i g l ~ e s t  point of ridge .., 

Small rock on higl~est poiut of prnli ... 
Rock peal; on s u u t l ~  rud of rang$, ... 
Suutlreru iiud l ~ i g l ~ e r  of double sl~o\\. 1,e;~I; ... 
Highest point of roclt pe;ik ... 
Cairu on higl~ert poiut of pe;~li on wntersht.d 

overlooliiug north snor~ t  of l{en~o 
Krd l i ~ ~ ~ e s t o n e  rocl; l~(.;ili .. . 
H i g l ~ e r  au(l nortl~vrn of r l o ~ ~ b l r  snow pc;tlc ... 
Ceutrv of sout l~eru of double peal; . . . 
Cairu on sununit of rounded hill on Sl~yok- 

Yarl;and watershed ... 
Cairn north of lnrae roclc on s u ~ n ~ n i t  of riclgc 
Rock ou flat-topped hill 
Cniru 1le;ir spilte of rock on lo\v rocl;y ri~lgc. 

or1 ltsft 1w11lr of N \\'. IJ~:LIICII of H ~ I I I O  
Cilirr~ on centre of 3 low hummoclts close to  

l r f t  bank of N \ V ,  brauc l~  of Hemo glacier 
ltock peak on ri(1.e S. o l  Remo glacier ... 
Cairn on west of a dou1)le hill a t  S\V.  el111 

of a group of low hills near j r c l ~ c t ~ o ~ ~  of 
Shyoli and Cl~ip.Chnk rivers . . . 

ltrrlst point of roclc pinnarle . . . 
Higl~evt  point of rounded to11 of suow coue 
Eocky p in~ l~ lc le  on snow ridge . . . 
Cone-shaped silow pei~lr ... 
Highest po111t of snow ridge ... 
Hoclry peak a t  west end of ridge . . 
Cone iht enst end of ridge . . . 
Black rock on top of suow peak . . . 
Snow penk . . . 
Bnow peak ... 
S u ~ n n ~ i t  of suow peak ... 
Black roclc on su~nuii t  of snow peak ... 
Hounded snow peak . . . 
Snow peak ... 
Cairn on conical hill SW. of Ak-tiigh en- 

camping ground . . . 
Rock pinuacle . . . 
Highest point of flat-topped hill . . . 
Hounded rock a t  east end of peak . . . 
Iiock piunncle ... 
C n ~ m  on summit of high hill south of AL- ( 

tLgh encatnpin,~ ground . . . 
Hound peak a t  west end of range ... 
F l a t  black rock on east end of range ... 
Cone on rocky ridge . . . 
S k ~ l r p  peak . . . 
Northern of double hump on highest poiut 

of ridge . . . 



4 1 

List of coordinstea and heights of station3 and p~iuta, 

Rliil~on nr po111t 

S o ~ ~ t l ~ r r n  of two rock I~nnips at  south end I 
of rongc . .  1 35 17 01 77 50 18 

Cairu 011 I~igl~eut point of rocky ridge . . 45 Oh.8 51 08.6 
Cairn on R U I I I I I I ~ ~  of hill nt YE. e ~ ~ t l  of spur ! 1-L 57'3 j 4G 13 .6  

- . -- -- - - - - - -- - 
I YElEEl' 62 E (C111ltr1 ) 

19,4150 
18,407 
1 7 , i ~ ~  

Elelght  hove 
M e m  Baa- 

lovol 

Orourd level 

ht i tuc lo  Longitude 

Cuutrr of roclrs on R I I I I I I I I ~ ~  of cone l~i l l  ... 
I o ~ i ~ o s t  point of ridge nnst  ol.1 

Bnksn~n-l~ulal; ca~nping ground ... 43 15.5 
Higl~est p o i ~ ~ t  of rou11cled hill 
I(oclr pinuncle . . . I  4 , 0 4 2  52 2U ' 18,GGO 
Sl~ow peak . . . I  3 6 0 3  67 27 1 20,990 
Centla of I:~rge rock on roclry peak 35 3.3 ! 4,8 51 i 19,980 
IIiql~est point, of penk :::I .3:3 48 14 / 19,730 
L'oi~~led allow pei~k ... . 36 15 1 52 19 ! 
l'oit~ted pvalc oo south cntl of spur ... / 3 1  0.5 45 39 ; 1!),920 
Snow pcnk ... I 3 2  50 57 37 
IIighust point of pe:ilc ... I 32 03 47 52 
\Vest edge of roclrp suow ponk . . .  31 28 1 49 30 
S\V. corller of bound~~ry  pillnr 011 the 

ICnm.kortr~n pass 
Cairn 011 a u ~ n ~ n i t  of hill due south of t l ~ e  ' 

20,660 
19,910 
19,600 

18,270 

IZarn-ltoraul p:lss ... 30 3 3 . 6  -I.!) 36.3 , IS,C05 
Snow cone 11onk ... ' 30 29 54 01 L'll,oili) 
Nortli U I I ~  oE s~row pe 1%. Cliffs to 11ortl1 ... , 30 18 4 5  23 In.!)?lO 
S n ~ n ~ n i t  of I . O U I K I U ~  hill ... , 30 09 i '40 02 / 19,7011 
l l i s l~cs t  l)oint of pe:ilc ... I 29 5-L 19.470 
\Veslcrn end of ruclcr, on ritlxe ... 28 39 , 62 09 
lloclc piunacle . . . 27 2-b 46 :j0 
Highost point of I~ulnl) 011 s o u t l ~  edge ol' 

11e:ik ... 27 19 ' 69 OD 19,770 
Solilnry cone prnlr ... I 26 12 ! 57 33 / 19.(;90 
Cairn on t ~ ! p  of hill west of P111o l ~ u t s  ... ' 25 57.0 , 62 36.5 18.754 
Snow peak .., , 2.j 32 59 I? 19.510 
IIi:l~cut poiut on r ~ u n d e d  bu~np  a t  N .  end , 1 

of penlc ... 1 25 27 I 49 35 19.070 
Cairn on I~iqhest point of rocky ridge ... / 24. 50.3 : 5n 16 .1  10,960 
Ca~~e-sl~:cl)e~l penlc ... I 24 27 53 18 
Cn11.11 on I~ighest of detilchcd hills on west 

end or D e p s ~ ~ n c  plntc;iu 1 1 9 0 9 , 3 /  
" '  I 55 24.9 

Cairn on highest point of ridge townrdv west. , 
end of 1)epsi~ug p l ~ ~ t e a u  ... 1 18 15.9 56 1 3 . 0  

C i l i r ~ ~  OII l~ighest point of rounded hill on 
west e ~ ~ d  of Dcpant~: 1)li~tcan 18 10.6 52 14.3 

13,31.0 

18,753 

18,5L8 

18,079 
Cairu 111nr1ring site OF nslro~io~nical station on 

Ue1)sang ])la teau . . . / 58 23.8 1 17,591 
Cairn 011 west end of low ridgc nenr west 

edgc of D e p s n ~ ~ g  platenu 56 48.9  17,895 
l ~ ~ m c s t o n e  pinnacle . . . 1 1 48 52 1 19,720 
Snow peak . . . 53 49 20,190 
1Vas:ern summit oE "The Depsnng Pe:~lr" ... 49 20 22,660 
Errtern null l~ ig las t  s u ~ n ~ n i t  of I1Tlr  Uep- j 

saug Peak" . . . 10 I F  22,750 
Sontll-enstern or double snow penlc 2 1,500 
llocky 1)enlc 011 snow mountnin 46 09 21,O:iO 
Ilounded RIIOIV pel& 49 3.5 2 1,370 
Southeru of three I ~ u u ~ p s o ~ i  suotv ridge 5 6 7  09 20,940 
Summit of snow penk 35 05 18 77 55 21 2 1,830 

SBEE'F 52 F. 

Pointed s u o ~  peak 34 62 25 77 44 18 24,330 



Cilirn 011 ridge on west or Cl1imr6 t l d l a  . : 5 4 ,  7 7  4~ .j.!).f i 12,tp;j 
\\'es(ern ot' double penli .., 1 54 32 HH 118 ln,'ilo 
HigIlcht [ ) ~ i l l t  0 1  l h t  811o\\' rillgo - ... 

I , 54 4 7  Sl i  38 1 ;!),,54ll 
NorLl~ero cud of ~ u o \ e  rrtlge ... 8 .i:3 111 , 55 57 !),o:JU - - lioclr peak . . . 33 51  18 ( 1  U7 1 17,i;U 

SIIEEP 62 I. I 

List of coordinates and heights of stations and points. 

Stslion or point 

-- 

Sl lKE I' 62 F. (Coiitd.)  

Site or L e l ~  netro~~omicnl stntiou of the expedi- 
tion. 60 yl~l .~ls  cnst of diLk bllngnlow ... 

Pillnr n b o ~ ~ t  200 ynrda from SW. corner of 
Hesidcncy c o u ~ p o ~ ~ u d  nt Leh ... 

Cnirn on n lo\\,er penk ou ridge SW. of 
Sl~nlrsnl i~~g.  ... 

lIouse nt neat end of IJittuk G o w p  ... 
ILl)ck island in Indus river ... 
Hull111 a t  \\.esiern end of snow penk . . . 
Cl;~ir~l ou ridge west nide of t l ~ o  ChimrG- 

Cilirn oil roulded top of I~igbrst  of ~ I I  1 

Lnlil ude 

isolatetl gror~l) of l ~ ~ l l s  soul11 of S;~ri-kol  
i 

~ I I ~ ~ I I I ~ ) ~ I I R  g r o ~ ~ n t l  . . . ::5 1.7 1 4 . .  1 ; 7s 0.' 07 ,(; 

Znngrol ~ r t i l i  . 3 1  0 1  2 3 5  77 51  20 .6  
SMBE'I' 62 B. 

i i 

IS,:~.)!l 

Lohgitudo 

16,579 

[Icight sbova 
hfens Sso- 

level 

Qrollnd level 

Roclc I ) ~ I I I I : I C ~ C  . . . .,- .>I -1.2 1111 50 19,8(i0 
S U I I I I I I I (  of rocky 11e:tlc . . . 2:) 2 1 02  -1,IJ ; 21l.1411 ( 'e~~tr t .  of rouucled pcalc ... 21  33 O.7 5:l l ! ) , . l ~ i O  
Highest poiut of rocliv ridge ... 20 2:) , 04  211 18,340 
Cni1.n on higllest poilit ot low mug0 11ear 

N W .  end of Del)sang platenu ... 13 47 .0  00 5 3 - 2  1H,o29 
Cniru on southern nud higher of tlonble 

huull) townrds N n T ,  eud of D e p s n ~ ~ g  p l i~ teau ,  16 27.6 00 .I!) . D 1 i.9 l l 
Snow peak ... 1 14 28 18 0 1  20,:3AO 
Hounded snow penlc. Highest point ... 1 4 / 1 4  2 I 3 6  1 l . 1 0 0  
Summit of r o u ~ ~ t l e d  snow peak 20 62 2 1,070 
I t o u ~ ~ d e d  snow penk 32 04 21 03 20,990 
Higlleat ]lump of many on ridge 1:: / 32 0 1  1 20,720 

11,6OY 

12,370 
10,inS 
1 1,060 
23,2YU 

, 
! 10 0 6 . 2  

09 05.-b 
07 31;. 1 

Cone penlt io centre of rauge . . . 19 58 
Suow co~le  penk 13 39 
Ceutve of Rat snow penk 
Sr~orv penk . . , 06 20 
Nor t l~ern  or double snow peak 

SHEET 52 J. 
Highest poiut of n flat mow ridgo 
P o i ~ ~ t e d  rock on higllcnt point of ridgenorth 

of Kat~rklilc encnmping ground 65 52 
C:\irn,nbout 160 yards south oTShyok villnge 

8ern1 ... 10 3 8 ' 1  

34 49 -  7 

36 0 4 . 0  
3 1  :iti.5 

00 :3H I 41 20 
62 01) 46 18 

22 56 
1 9  09 
18 48 
18 03 

78 41 33 

79 11 06 

05 42 

08 20 .7  
Lnrge f l :~ t  ~ ~ o c k  near junction or the Inclliu- 

Lnmb% slrentn with the Shyolr river ... 1 09 66.2 ) OF 55 .4  
Youlhern of two ctrirus ou spur enst of Shyok 

village ...I 34 09 38 .7  1 7 8  09 28 .4  

20,880 
21,260 
2 1,560 

22,440 

17,540 

12,l:lG 

16,677 

12,45G 
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