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PREFACE. 

as a mealls o E  passing the Karalcoram barrier, though it did not in the least follow that  the  
remainder of the route in this direction mould prove possible, and to adopt this line mould 
involve a of the plans for the triangulation on  thc  Russian side. 

As the narrative that follows will show the I-Iunza Valley route was fonnrl to  be the 
o~rlp feasible one, and its atloption inevitably entailed a departr~re from the ~ri t le  and well 
conditionetl figures that are essential to t r iang~~la t ion  of the first order. f hen the euormous 

difficulties of t l ~ i s  tract of country are borne in mind, i t  is  a matter for congrat~tlation that  
it was I.ounrl possible to make the connesion with so co~nparatively small a number of 
t r i a~~glcs ,  for at  one time it hat1 been feared that  so many of the peaks would prove unclimb- 
able that i t  would only be possible to  construct a chaiu of tiny triangles in the gorge itself 
opening out to something a little larger as the  passes mere approached. Such a connexion 
mould have contained the possibility of a great arcurnulatior~ of error and aonld  have gone 
but a short may towards satisfying the needs of Geodesists. The link that  has been forged, 
though no doubt i t  falls a good deal below the standard that  mould have been attained under 
less difficult conditions, is, nevertheless, a very great  improvement on a chain running u p  
the  gorge. The narrative and the illustrations must be consulted by those \vho miph to  
form an idea of the  arduous laho~ir  by whicl~ this measure of success was attaiued. 

I s  there any prospect of a still better connexion being made in  the  fu ture?  I n  this 
region, No. If anything more is to be done i t  must be further  west. If conditions i n  
Afghanistan were to change i t  1vould be easy to  throw a fine chain of triangles across t h a t  
couutry, but  there seems but  little prospect of that  route being opened. 

Another direction is diagonally across Persia to  the  Caucasus from Koh-i-Malik 
Siah, the present terminus of the Indian Triangulation, to Mount Ararat, where Persia, 
Russia and Turkey meet. 011 this line there would be formidable natural difficulties i n  
the westward extension of the Iudian Series from Koh-i-Malik Siah (lat. 29' 50', 
long. 60' 50'), dificulties of exactly opposite character to  those met mith in  the  Karakoram 
-namely, drought, heat and flatness. But  once the first 200 miles had been accomplished 
the remainder of the  country to  be crossed mould probably prove quite easy. W i t h  the  
extension of railmaps into Persia opportunities for the  extension of the  triangulation a re  
sure to arise and mill be turned to  account, but  in the  meantime t h e  link which this  
volume describes mill be of immense value, as soon as the triangulation on the Russian 
side is  connected mith the network of Europe, and enables us to  express the  coordinates 
of Kalianpur, the origin of the Indian Survey, in  terms of those of Pulkova, the  Green- 
w ~ c h  of Russia. 

Of previous geographical work in this region only that  of the Pamir Boundary 
Commission in 1895 was executed by trained surveyors. l'heir work was necessarily 
carried on by the approximate methods aud e s p e d i e ~ ~ t s  which rapidity of movement dictates. 
I n  sltilletl hands however even these are capable of producing resnlts of surprising accuracy, 
so surprisiug as to have the appearance of I11cky a c c i d e ~ ~ t s  \\'ere it not that  the luck always 
secmv to accompany those w l ~ o  ~ I I O I V  their ar t  and whose n n r e m i t t i ~ ~ g  atLenti011 allows 110 

chauce of a check ohserva t io~~ to pass them by. Three peaks which had heell fixed by the 
Hounrlary Commiss io~~ w r e  intersecterl hp the triangulators of the Indo-Russian Link, a 
compar i so~~ of thc r e s u l t i ~ ~ g  coordinates is given bclow :- 

Peak I Ycar I Latitude 1 Longitude 

17171 feet 

17348 ,, 

not obserrwl 

1001 l feet 



PREFACE. 

The agreemeut is very striking, all the more so when i t  is remembered that  tbe 
Boundary Commission Triangulation, executed by Major Wahab R.E. (now Colonel 
Wauhope, C. B., C. M. G., C. I. E.) was based on rays to peaks 40 to  50 miles distant. 

This preface woald not be complete if i t  failed to  allude to the great loss tbat  the  
Survey of India sustaiued in the death of Lieutenant H. G. Bell, R. E. who died on the 
25th of June 1912 at  Lnp Gaz, close to  the  Mintaka Pzss. H e  had made his way to  the  
terminus of the Hussian Triangulation an11 had met Colonel Tcheikine of thc H ~ ~ r s i a n  
Topographical Servicc and his detachmeut. Parting wit11 them he began observations on his 
portiou of the work, and ha11 completed three stations when he was taker1 ill a r ~ d  died in a 

few days. He  was an officer of high character and ability and his u~it imely dea t l~  cu t  short 
a career mhicl~ gave promise of distinction. 

?'he whole untlertaking from its beginning, after the passing of the  Resolution hy 
the lnternatioual Geodetic Conference of 1909, to  i ts  completion in the a~rtunln of 1913 
has beeu under the direction of C o l o ~ ~ e l  Sir Sidney Burrard, K.  C.  S .  I., R E., k'.R.S.,  and 
all who have taken part in it hare to thank  him fbr wise counsel, Eriendl? interest, beart? 
encbnragement and firm support. 

DeR1.a Dun, 

JuGy 1914. 





C H A P T E R  I .  

INTRODUCTION 

Lieut. K. Mason, R. E. 

Araiatant Superintendent, Survey of Ind io .  

It is difficult to trace back the inception of any scheme that  has taken 
more than a lifetime to accomplish, or to discover who first conceived the  
possibilities that may be the  outcome of that scheme. If  we look back into 
the early annals of the Survcy of India, me find that  i t  was Major William 
Lambton, of the 33rd Regiment, who first proposed the measurement of a n  
arc of tlle meridian, by whiclt geodesists would be able to determine the 
fig~lre of the earth. With infinite trouble, Lambton collected from various 
sources the necessary instruments, and the measurement of the original base 
began on the 10th April 1802, near Madras. Subsequent.ly Colonel Lambton 
became first Surveyor-General of India, and died while on tour a t  tlie age of 
YO.* Colonel Sir George Everest succeeded him as Superintendent of the 
Great Trigonometrical Survey of India and Surveyor-General, and he conceiv- 
ed tlte great gridiron system of triangulation in  India and carried i t  to the 
foot of tlle Himalaya. Sir Clements Markham, in " A  Memoir of the Indian 
Surveys ", writes, " H e  had completed one of the most stupendous works in 
the mliole history of science. No scientific man ever had a grander nionu- 
ment to his memory than the Great Meridionel Arc of India. Everest's was 
a creative genius. The whole conception of the survey, as i t  now exists, was 
tlie creation of ltis brain." I t  would be very interesting if we could now 
know wltetlter eitlter Lambton or Everest ever contemplated the possibilit,y of 
triangulation extending from the nintll parallel to the sixtieth. During the 
years that followed, work mas commenced and carried on in the mountainous 
regions to tlle north, and we find Captain M~nt~gomerie commencing, in the 
sprin: of 1655, the triangulation of the mighty mass of mountains between 
the plains of India and the frontier of Tibet. H e  used a 14-inch 'I'rongl~ton 
and Simms theodolite, and carried this heavy and cun~berso~ue instrument up  
many rocky peaks, sornc oE which were 16,000 feet in Iteight. The location of 
his series was across Kashmir to Baltistan as the regions to the west were not 
then under British control, and were inllabited by slavedealing and robber 
tribes. 

I n  the summer of 1998, Major Durand's Mission mas sent to Gilgit, to 
enquire into the causes of an  outbreak of hostilities between Kashmir and the 
tributary states of Hunza and Nagar ; this resulted iu the permanent estab- 
lishment of aBritish Agency a t  Gilgit. I n  the winter of 1591, the  Indian 
Government were forced by the intrigues of the rulers of Hunza and Nagar 
with our powerful neigltbour across the border, to interfere, and the territories 
of these two mountain states became part of the Indian Empire. 

The Qorernmenl Qaretto of  the tune gave Lir rge at 76, 
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During the year 1892, Sir Martin Conway led an exploration party in 
Nagar subsequently crossing into Baltistan, while smaller parties of officers on 
leave and duty have also increased our lcnowledge of tlle frontier in these 
parts. I n  1896, the Pamir Boundary Commissinn commenced its labours, and 
settled the boundary between Russia on the north and the province of 
Wakllan in Afghanistan; but I do not think that the survey ~vork accom- 
plished in connexion with this Commission was done with any view to linking 
up the great systems of Russia and India. Tlle only connexion between it and 
the Indian triangulation was by means of rags to very distant peaks, which 
had been intersected from the existing triangulation on the south; while an 
enormous gap separated i t  from any Russian work. 

I n  1903, Mr. James de G1-aaff Hunter, of the Survey of India, 
was deputed to commence a Principal Series* near Rawal Pindi emanating from 
the base Nerh-Khagri5na of the North-West Himalaya Series and this triangula- 
tion had reached the neighbourhood of Sl~ardi by the end of 1910. The work was 
of the highest order of accuracy. I t  was intended to complete this series to 
Gilgit and thence by following the Indus valley to make a connexion 
with Colonel Montgomerie's series in Baltistan. 

At the same time, Colonel Tcl~eikine, of the Russian Survey, had begun 
a series from the base Ourtak-Tcl~oucour-'Afacliali-Goudour, (lalitude 39" 33', 
approximately), on the Trans-Alai Range, and had reached the neighbourhood 
of Pamirski Post. 

During the International Geodetic Conference of 1909, wliich met in 
London, the possibility of a link of accurate triangulation between the Indian 
and Russian systems mas discussed. I t  nras suggested that the connexion 
might be effected across the northern boundary ranges of India to the Chinese 
or Russian Pamirs, and a Resolution to this effect mas proposed and passed. 
This appears to be the first occasion on which a connected and accurate 
system of triangulation from the south of India to the north of Russia was 
contemplated, and the possibilities discussed. The complete series mould be 
far the largest in the world, and i t  was anticipated that the results would 
yield matter of the greatest scientific interest. 'l'lle Surveyor-General of 
India received this proposal in the early part of the year 101 1. 

Lieutenant H. G. Bell, R. E., who succeeded Mr. Uunter, carried the 
Principal Series as far as Gilgit during the summer of 1911. Great difficulty 
was experienced owing to an early start after a late wint,er, as the snow lay as 
low as 8,000 feet,. On one station the portable lightnirlg conductor was struck, 
and the detachment was greatly delayed by inclemeut weather, ~vllile in the 
Indus Valley, a severe earthquake caused a cliff to be precipitated into the 
river, destroying the road and thus adding to the difficulties of the work. 

Having reached Gilgit, Lieutenant Bell and his assistant, Mr. Wainright, 
left that place on the 1st August, to reconnoitre the Darkot route and thc 
Hunza Valley respectively with a view to finding the best means of effecting 
a junction with the Russian triangulation. Marching viL Yasin, Bell reached 
the  Darkot Pass and cxamined the peaks in the vicinity. He  found the 
extensive glacier, rising on the pass, much intersected by crevasses, and only 
passable in the very early morning. The highest pcak, about 19,370 feet, 
west of the pass, was found to be quite inacccssible for triangulation purposes, 
and the neigllbouring peaks, though lower, were useless owing to high 

* The co-ordinator of 1Le st~tione and interaoclcd poiuts of tLs series aro incladod in Appendix A. 
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unclimbable peaks to the ~ o u t h  and soutll-east. From Dnrlcot, Bell viaited 
the npproaclles of Garmush, 20,564 feet; here also he found that the glaciers 
in the neigl1bourhood were extremely dangerous, and the slopes very liable to 
avalanclles. Tlle Darkot-Askuman Pass was crossed, and a peak ascended 
wit11 a view to obtaining a more extensive reconnaissance of Garmush and the 
other peaks of t l ~ e  Sakiz J i~rab Range, but the term " Glorified Matterhorns ", 
which llas been applied to the Karakoram peaks further to the east, was found 
to be equally applicable here. In  a letter, written from hereabouts, Bell 
mentioned that he doubted whether tlie peaks would be accessible for an 
expc~.ienced party of climbers, and that i t  was a physical impo~sibilit~y to take 
an instrument up any one of tlleln. A move was then rnade to the Karumbar 
Valley, in the hope of finclirlg a possible connexion by this route. But again 
the d~fficult nature of tlie obstacles encountered caused a t  any rate the 
temporary abandonment of this line. 

' Mr. Wainright meanwllile made a reconnaissance up the Hunza Valley 
towards the Kilik Pass. The settled condition of tlie country liglltened his 
work to a great extent, and lie reported that it would be practicable to run a 
series as far as the village of Misgar, but that from there i t  would be advisable 
to follom the general line of the Khanjerab Valley and Kharclianai Pass. He also 
advised the use of a smaller instrument in place of tho 12-inch, which had been 
used as far as Gilgit. Tliis latter advice was followed and a six-inch micrometer 
theodolite was used for tlie subsequent triangulation. 

During the summer of 1911, the Russian triangulation had been 
extended to the Russian frontier, and two stations in the neighbourhood of 
Beyik and Taghramansu, on the Russo-Chinese border, had been fixed. But, 
owing to the results of Bell's reconnaissance, the sites of these stations had to 
be slightly altered. 

Lieutenant Bell was again in charge of the detachment during the 
summer of 1912, and it seemed possible that tlie end of the season mould see 
the completion of the link. The detachment arrived in Gilgit by the 31st May 
and. commenced work soon afterwards. I t  had been decided to base the 
connexion on a side of the Kashmir Principal Series, mliich liad been completed 
the year before, in latitude 35" 55' and longitude 74" 20'. Bell's plans were to 
go, accompanied by his assistant Mr. McInnes, viL the Pamirs to the end of 
the Russian triangulation, arranging en iuoute the work in the upper reaches of 
the Hunza Valley, and selecting the actual route north of Misgar. During this 
reconnaissance, he decided that the Khunjerab mountains mould be improctic- 
able for accurate work, and that the Xilik would probably afford the only 
suitable route. 

I n  the melnwhile, a second detachment under Mr. Collins was to work 
up from the neigl~bou~hood of Gilgit. 

The ycar was a disastrous one for the Survey. From the very first, bad 
luck dogged tlie expedition. Early in Jane, the various detachments left 
Gilgit, but tlie weather was very unfavoumble, and while on Yashochish hill- 
station, in the Great Himalaya Range, the camp of Mr. Abdul Hai was 
wrecked by lightning; his servant mas killed, and his recorder mas severely 
burnt, wh:le hc himself reccivcd a bad sliocli, wliich necessitated his return to 
Gilgit. 'I'llis district is notoriously bad for elcctricnl di~t~urbanccs, and very 
different from the regions of tlie Karakoram, mliich, judging from the 
ol~scrvntions madc by tlic Dulic of tlic Abruzzi, arc very frce from storms. 
Collins carricd tlic trinn~ulation on fro111 Gilgit towar~ls IIullza, but on the 
28th July, Ilc had to take over charge of the detacli~ne~lt owing to Bell's death. 
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The latter, wit11 McInnes, had crossed to the Tagbdumbash Pamir. 
McInnes was detailed to reconnoitre towards tlie Kilik Pass, and Bell pro. 
ceeded to the Russian stations on either side of the Beyik Pass, on the Russo. 
Chinese frontier, meeting the Russian party under Colonel Tclieikine on the 
pass. On his return journey he completed the observations at  three stations, 
and ascended a fourth, but here he found some d~fficulty in observing to one 
of his stations (Lup Gaz). He tllerefore decided to move his camp to tIlis 
station, with a view to finding out if the stations were inter-visible. He llad 
not been very fit for tlie last few days, and had been over-exerting Irimself. 
On the 19th July, when in camp on Lup Gaz hill station, he awolcc in very 
great pain, and becoming no better, he was carried down to Iris base camp in 
the Lup Gaz Jilga. He remained here a few days, and on the morning of the 
24th, sent a note to McInnes asking him to come and take over the observa. 
tions. McInnes received this note on the following morning a t  his camp near 
the Kilik Pass and at  once proceeded to Lup Gaz. Tho sarne night Bell passed 
away. I t  is hardly necessary to add after what has bee-, written above, that 
the ultimate success of the work, was to a large extent duc to Harry Bell's un- 
tiring efforts. He never ceased to think of the link, and durinz his last inter- 
view with McInnes, he urged on hitn the importance of gettinq on with the 
work. On his death, I personally lost my dearmt friend and I had Irno\vn 
him intimately for many years; he was a daring mountaineer, and absolutely 
fearless, and his loss to the Service and to Geography is greatly to be regretted. 

This disaster delayed the work very considerably, and by the end of the 
season, a short late one for this part of the world, the triangulation from Gilgit 
had only been completed to a point some little may below Hunza. McInnes re- 
connoitred the Pamir work, but tlie reconnaissance in the Hunza Gorge showed 
that a departure would have to be made near Misgar, in order to obtain sui- 
table figures. As the crow flies, there remained about seventy or eighty miles 
to be traversed with triangulation, but the actual length of tlie work would 
have to be half as much again. Of this about two-thirds was more or less re- 
connoitred. 

During the winter of 1912-13, the question of this connexion was again 
discussed a t  the International Geodetic Conference a t  Hamburg, and another 
Resolution was passed expressing tlie hope that the connexion would be carried 
on again in 1913. On my return from three months leave in Switzerland in 
February, I was given charge oftlie detachment to complete the work. Before 
going on leave, I had asked for the services of a member of the Indian Medical 
Service who mould be able to assist in such subjects as Geology and Botany, and 
before leaving Dehra Dun, I had the pleasure of hearing that Lieutenant 
R. W. G Hingston, I. M. S., with whom I was acquainted, had been appointed. 
The results of his work are included in this report. Almost the entire collec- 
tion of fauna was made by him, many of the rock specimens and plants from 
the Pamir itself were collected by him; the complcteness with which tlie obser- 
vations were taken to cirrus clouds for the Meteorological Survey of India, and 
the liaematological investigation are entirely due to his energy. I n  addition to 
this work, he very largely assisted me with the pllotograpliic survey, both by 
taking photographs, and by helpinq with the development in the ,evenings ; 
and when my recorder went sick, Hingston undertook the work of recording. 
Since returning he has been engaged on the classification of his zoological 
collection, during his spare time. 

The last week of February and the whole of March were spent in ma- 
king preparations for the expedition, and in arranging the additional work to 
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be done. The wl~ole programme had to be thought out, and any difficulties 
that could be foreseen guarded against, for when onoe on the way, every day, 
almost every hour, was valual)le, and we could afford to take no chances. 
The question oE rations had to be carefully considered, as thecountry in which we 
were to work, produces no crops of any kind, nor does i t  containany villages. 
Tr;~nsport liad to be prearranged, for the whole journey from Rawal Pindi to 
Gilgit, and a preliminary estimate worked out as. to the ni~mber  of coolies re- 
quired. Instruments and ltit had to be weighed and packed into loads 
not heavier than 60 lbs., suitable to the many and varied forms of transport. 
I n  connexion with this, during the march up the road, there mere a few loads 
that were somewhat heavier; in  particular, the memorial stone to be erected 
in Gilgit to Harry Bell, whicli had come wit11 me from England ; but in every 
case where a coolie had the choice of carrying the excess load, plus a slightly 
increased wage, or of taking turns wit11 a lightly laden coolie, he preferred 
the former. 'I'he three large cases of tea taken up for tlie coolies' consarnp- 
tion, came also under this category. 

As regards our onn rations, we did ourselves well. Cases were made 
self-contained, so that only one case was open at a time. The great thing to 
guard against was loss of appetite and consequent loss of energy, and it mas 
hoped that a varied diet would contribute to\vards this end. 'I'lie arrangement 
was as follows : Boxes labelled All ,  A/2, B,'1, B, 2, etc., were for ordinary 
consumption; those marked C and D, for cooking and special occasions, res- 
pectively. All the "As" and "Bs" were in wooden cases, with tlle exception 
of All ,  which mas paclted in a padlocked yakdan. 1\11 the "As" were similar 
and all the "Bs", but the "As" differed sliglrtly from the "Bs". The contents 
ofboth types were estimated to last three men for a fortniglit, two men for tlrree 
weelts, or one man for six weelcs. Wlien "A/l" was finished, "B/1" case was 
opened, and its contents turned into the yakdar~; when this tvas again empty, 
or, more strictly spealriug, on the regulation date, ''ill2" was opened ancl its 
contcnts turned iuto the yakdan; a~lil  so on. Tlris systcun workecl excellently. 

Eaclr officer tool< a fort,y or eighty-lb. doube-fly tcnt, and in addition, 
tile Pamir dctacllment took tnro single-fly 16-lb. IVliymper tents. 'l'hese latter 
.qhoald I)e mado of very fine material, a superior Willesden canvas, but tlie one 
made in Srinagar to tlle pattern used by the Duke of tlle dbruzzi, was not a 
success, ant1 one is lecl to the co~rclusion tlrat this special type of teut sliould 
only be p~~rchnsed from tlie best rnnkers at  hon~e. My O \ V I L  W h ~ u l p e r  tent, 
which first saw service wit11 the Dnkc of tllc ill)ruzzi in 1909, completecl its 
fifth year of constant use in thc liills OII tlic Pamirs, and is still quite 
servicenblc. 111 our high camps IIingston ancl I sliared my 16-lb. IVlryulpcr 
tent and slept in slceping bags on thc  ground; wlrile tlie otller was slrared by 
tlrc men. IClralnssics and gurkllns mere supplied wit11 10' x 8' single fly tents, 
generally Coiw lncn to each. Coolies \rere given n tent, liuown as .'tire 
wigwam ", 20 to 25 men in enclr. 'l'liis consists of a light central lumbrella- 
shapcd structure, supportiug a form of bcll-tent. Tlic height of the central 
part is about four fcet ; I oncc, and only oncc, inspcoted one of these after a 
cold night, and ascertained that 25 Bnlti coolies find no dificulty iu maintain- 
ing a good temperature. Tliis tent is cxactly thc riglit typc for coolies; it was, 
I believe, invented by an officer in the 5th Gurkhas. 

Khalassics mere clothed on the scalo known in the Survey of Indin, as 
the " Arctic ". It co~isists of 

1 Balaclava cap. 
1 warm coat. 
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1 pair \\,arm paijamas. 
1 woollen jersey. 
1 warm puggrie. 
1 pair putters. 
1 pair \roollen gloves. 
2 pair \voollen socks. 
4 t.lliclc blankets. 
1 pair l~oots. 

I n  addit,ion, a waterproof sllc~t>t was issued \\.it11 each tent. A ~ o i n t  
n~liich I consider of great i~npnrtnnce, is the personal fitting of tile boots; and 
Hing\ton and I saw to this oursc.lves. Eacll man \\,as giveti a pair of bootjs 
one size larger t l i a ~ ~  liis ort1in:rry size, to a l lo~r  I ~ i m  to wear two pairs of socks 
witllin each boot, so t l ~ n t  his circ~~lit t ion ~\~oul t l  not. I)e imprdrd. No cases of 
frostbite occu~ared anlongst tlie so l~ootetl. T l ~ e  nll~ole of tllis wgrm 
c lo t l~ i l~g  nfas p~~rcliased from tile Sul)l)ly Yrpbt, ltawal l'indi, and wol.e very 
well. As iegards 111y on.11 footgear, I four~d that t l ~ r  most comfortal)le Tor snow 
and rockn,o~-li ur;is the ordinary ,ski-i11g boot packed wit11 a t  least two pairs of 
ski or goat hair socks. 

' l ' l ~ t :  dntc fisctl for d c p s ~ t u r e  from 1)ellrn l l u n  \\,as t,hc lot11 A p ~ i l ,  and 
on this d:ly cverytliing was as rta:ldg as possil)le, and tllc. detncllment left by 
train for 1L:ln~al l'indi. Uesid(,s I l i n ~ s t ~ o n  and myself, the d ( - t ac l~~nen t  
consisted of t,\\.o :~ssistants, Mossrs. V. D. U. Collins ant1 C. S. McItlnes, w l ~ o  
were eaclt to have cl~nl.gc: of sections of tlle work. Collins was to \vo~.lr up 
from the neigl~l)ourliootl of l lunza,  rny orrn di~taclrment was to work baclc 
from the l tussial~ end, while McInnes was to rccounoitre the country in 
between, and observe tllere if he liad t.ime. 

During the scJason the Lil~lc was completrd, and now the triangulation, 
comn~enced over a ceutury ; ~ g . )  by tile ori;in:itor of tile Survey of India, has 
reached and crossed the  most northerly point of t l ~ e  111dian Empire. 'l'l~e 
Russian work in Asia llas come down a ~ ~ t l  joined on wit,h t l~is,  and the wholc 
series is practically complete from t l ~ e  ninth parallel on the south to the 
sixtieth parallel on the north. 

I sllould like to talte this opportunity of thankingall those who rendered 
assistance to the  exp~dit~ion. I am rxt~~ernely indebted to Sir Grorge 
Macartney, K.C.I.E., His Britannic Majesty's Consul-Gene]-a1 a t  Kasl~gar, 
through whose kindness and personal illfluencc: any political dificulties on the 
Pamirs were avoided ; to the 'l'aotai of  K a s l ~ p r  ant1 Amban of TashkurghBn who 
sent representatives to the S;~riltbli B e ~ s ,  ins t r~~c t ing  them to help us in every 
possible way; and to tlle latter for thrir illvariable kindness and hospitality. 

W e  met wit11 the greatest assistance from the  Hon. Mr. Stuart Frasrr, 
C. S. I., C.I.E., ltesitlent in K:~sl~mir ,  a11d frorn Major A. D. M:rcplierson, Politi- 
cal Agent a t  Gilqit, \vl~o smoothed out our way to a large extent, and i t  will be 
in~po.;sil~le for 11s ever to forget the gellerolls I~ospitirlity extended always to us 
a t  Gilgit-llo*pit,alit,y which l ~ a s  heen recorded by every t r a ~ e l l e r ~ i n  these 
parts, hut  which could never have surpassetl that which we encountered. 

I t  is here, too, that  I must prefacr any account of t l ~ e  operations by a 
grateFul rc~feretlce to my fellow wol.ltevs ; to those illdefatigallle two gurkllas of 
t l ~ e  51,h, Kull)ir ant1 Hastatlir I:al~n; to Naili Buln:~r Singh, 9th Gurkha ltifles 
and Ilia h:~rd worlting signallers; t.n my guide, Al~dlrlla; and lastly to the long- 
euffering and much maligned coolies, wllose adrrril-able qualities were never 



Chap. I.] INTRODUCTION. 7 

marred by those mutinous tendencies w l ~ i c l ~  may be expected from any 
followers if treated with a total lack of consideration and tact. 

I n  connection with the writing of this report,, Captain Hingeton and I 
are indebted to Mr. H.H. Hayden, C.I.E., Director O F  the Geological Survey of 
India and to Mr. J. Coggin Brown, M.Sc., of the same department for their 
interest and for the classification of the rocks brought back by the expedition, 

are now in their museum a t  Calcutta; to Dr. Gilbert Walker, C.S.I., 
F.R.S., Director-General of Observatories, and Mr. W.A. Harwood, M.Sc., 
&sistant Director Arrological Observatory, Agra; to Mr. M.S. Ramas\vami, 
M.A., Royal Botanic Gardens, Sibpur, Calcutta, for his classification of the  flora 
and to Mr. R.N. Parker, Imperial Forest Survey, Por his arrangement of this 
sectio;; to Blr. N.D. ltilry of the Insect Department, British Museum, to 
Mr. W.M. 'I1attersall, of the Manchester AIuseurr~, and to Mr. N. B. Kinnear of 
the. Bombay Natural History Society, for assistance in classifying a fcw 
species of the fauna collected; and lastly to Major H. Wood, R.E., Survey of 
India, for many suggestions and corrections. 

TVitll reference to the triangulation, I 11-onld add my conviction that the 
final success of the British cnntributio~~ to the link woulcl never have heen 30 

fully attained but for the devotion of my friend Harry Bell. He it nras who 
reduced the possibilities of the connexion to the only feasible route across the 
mountains, and ml~o devotedly gave his life when altnost within sight of the 
completion of the link. 

In  a recent letter to me, Hingston wrote ''I shall always look back on 
my experience on the Pnmirs as otle of t l ~ e  most fhscinating of my life"; to 
those of us nrl~o wrre permitted to take a sl~are in the work, the memory of 
those days spent in the Ilia11 camps of those vast empty spaces and the 
recollection of the gigantic scale to wllich ~ ~ a t u r e  h:~s  built the mighty barrier 
wall of this great Empire will alnlays bring back the fascinating days and 
nights spent among the silent Lords of the Mist-&Iountains. 

* Sinco writing the above, and bufore the final publication of this report, Mr. R e ~ ~ ~ n s w a m i  hns renrreogrd 
Ll~e whole of Ll~e chapter on tlle P u u ~ i r  Born, and lins .written un  irtLrodr~ction to his classification. 
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THE JOURNEY TO THE PAMIICS 

Lieut. K. Mason. R. E. 

Arsistant S~cperintsndent, Survey of India. 

Though the route to Gilgit is well known, i t  will be perhaps not ou tof  
place to describe our journey which mas made a t  a very eady time of year 
when the conditions were very different to those generally experienced in duly. 
W e  mere compelled to start a t  the earliest possible date so as to take every 
advantage of the short season during which triangulation is possible and to 
ensure the due completion of the work. 

The detachment may be said to have commenced its journey to the 
Pamirs from Ramal Pindi, where i t  leEt the railway, and took to the road. The 
party was not yet fully concentrated as Messrs. Collins and YcInnes had 
permission to join a t  Bandapur and delay had occurred in  obtaining sanction 
for the employment of military signallers from the 9th  Gilrklras stationed at  
Dehra Dun. The morning of tlre 13th April was spent in loading up thc six 
bullock carts of kit  and equipment, and the carts mere despatched on their jour- 
ney of 164 miles to Baramula the same evening. 

'l'lie next morning we followed by motor, and completed the 198 miles 
to Srinagar in two days, halting for one night a t  Domel. The road is too well 
known to need description, but the luxury of a motor is a great improvement 
on the old uncomfortable metirod of travelling by tonga and adds a great 
charm to one's appreciation of tlie scenery. 

T l ~ c  days ~vhicll paused in Srinagar while waiting for the heavy trans- 
port mere busy ones. 'There were still many things to be bought, and most 
of my warm and mountain kit Irad to be gonc through, as I had left it in 
Spinagar in 1916, and i t  mas an anxious time waiting for sanction for the sig- 
nallers. Ou the evening of the 19th, the detachment was joined by two 
Gurkhas on furlough belonging to tlie 5th Gurkha Rifles a t  Abbottabad, kindly 
placed under my ordcrs I)y Colonel Bruccx. Once before, in 1911, I had had two 
of this famous regiment ot' mountaineers with me, Kulbahadur and Logbnliadur 
Gurung, and had always found them ir~defatigable and untiring, and I had 
learnt to appreciate their fine qualities. The two men who now joined me, 
Kulbir and Hastabir Rana, whom owing to their outstanding cliaracteristics 
I always connected in my mind with a "rugger" half back and formarcl respec- 
tivcly, were extremely good and energetic and never once showed the slightest 
signs of distress or mcariness. I can testify tbat they left an impression of 
cliecrEulness on the whole camp under the most adverse circnmstances. Like 
tlie men from the 9th Gurkhas, they ncver failed to sct an  examplc of cleanliness 
and discipline to the motley crowd of mixed races tbat ge~eral ly  comprised 
the camp, and one retained the impression throughout, that they were fellow 
worlcers and comrades, and that one could treat them as such. 
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During our stay in Srinagar, Drs. Arthur and Ernest Neve were exceed- 
ingly kind in giving us hints, and Mr. Mitchell, who probably knows 
better tllan any one living of the joys and otherwise oE tlre Gilgit road, 
h:kving lrelped to nlalce i t  some twenty-five years ago, very kindly made 
sugSest,ions as to the time we ougllt to cross tlre Burzil Pass. W e  were 

also tile recipient+ of ~nucll  kind hospitality from tlre Resident and Mrs. Stuart  
Fmqer, the former of whom lrnd officially written through to the local autho- 
rities reque5ting tllern to lend us every support. Wi t l~ou t  this consideration, 
i t  is lrartlly lrecessarg to adtl that the progress of the  detachment would have 
been impossible. 

On the 25th April, we embarltetl on doongahs and made our way down 
the Jbe1111n and across the Wulnr Lalca to Bnndapur, which \Ire reached on tlre 
following afternoon. Bandapur is the soutllern terminus of the  Gilgit Road, 
andylere all the kit  had to be weighed, and arrnnyed into coolie loads. That 
some fo re t l io~~gl~ t  mas necessary a t  tlie start  In:ly be qatl~ered from the fact 
tllat durinq the expedition the follo\ving metlrods of transport,, ranging from 
tile ~nost  ~nodcrli to tll'? most pri~nitive were eml~loyed; (1) train to Ramal Pindi; 
('2) bullock carts and elikas to B \ ra~nu \a  (3) boats to Uantlapur; (4) coolies t o  
Qudai; (5) ponies to Gilyit; (6) rnules, donlceys, ponies and coolies to Murkushi; 
(7) ~ : L \ C S  over the Uintaka Pass; and (8) yalts, camels and coolies on the  
Yamirs. 

On arrival a t  Bandapur, we fonnd that  our heavy baggage had arrived 
tile same day, and on the follomiiig morning me unpaclted arrd laid out every- 
tiling :rt the :hit and :~rr:~ngecl loads. Tlie same day me  were able to send off 
the ileaviest loads in advance, and during the evening R!essl.s. Collins and 
McIllnes arrived and we made final ar rangerne~t~s  for tlre journey. I t  I ~ a d  
bt!en decided that  tllc: det:~cl~mont slloilld proceed in two main squads, in order 
to give more room in the Irnt~s ant1 I)un,onlows en route where the accommodat,ion 
was very limited ant1 to make i t  easier to obtain the necessary transport, nrliicll 
was sbllormnlly Ire.ivy. The t\vo sq~latls nrrre to  be separated by an interval of 
six days; this would give time for tlre dismissed coolies returning empt.y, to 
l1eIp wit11 the transport For t l ~ o  secot~d squad. Tlre deciding f:~ctor in tlre fix- 
ing or  interval was tlie lenyth of the Gumis to Gutl:~i stages, as the Gur~lis 
district is only sparsely inhahite 1. Tlre otller :~lt~ernntive was to take coolies 
t\lrougl~ f r o ~ n  Band:\[)ur to G~triai \vl\icl~ mould I ~ a r e  ~uenut  rationin: tl~vcu; 
and it must I)e rernem1)errd t,lr:~t, coolies I \ ~ I I O  livc \vitllin easy reacl~ of a 1 ) : ~ s ~  
like the Burzil :\re in6nitt:ly l)ett,er than any wlro volne from a tlistnnce, :~ntl to 
wlro~n tlre  district,^ of the Gilait road \vl~en untler snow rec:~ll tlre 111iseries of 
tlhe days so \\?ell described hy Knig l~ t  in " IPl,rrc TI~ret! Eit~pi t -es  1 f ~ c t " .  Hinys- 
ton and I were t,o go wit11 tlie first det:iclinient :\lid AlcInnes was to I)ring 
along the otl11:r. Collins mas t,o co on nlreatl as fnst :is 1)os.;ible wi t l~  only llis 
necessaries to Hunza, to comlnonce tho pi~rclrnse of r;~tious for the \sl~olt, pnrt,y. 

On the 2St,l1, tlre first rletacl~~nerlt It,ft 13andnl)ur. Lient. lb .  H l ; i ~ ~ t l ~  
of bile 9th Gnrkllns had nl)t,:~i 111.tl pertuission to  accolllpnny us ;ls far ; ~ s  
tile l'amirs, wlrere he intelldell t1o shoot ovis poli, ant1 htr ki~ldly 1 1 1 1 t l ~ ~ ,  

took the clrargc? of the nlessing ~ l u ~ . i r ~ g  tlre jonrt~ey. Wr \vcre :\Is() 111c:Ii!. ill 
1)c:ing ahlr to engago Abdulln, a l<aslt~nit. s l~i l~nr i ,  w l~o  Ir:\s lrad grcnt tbs!)e- 

riet~cc in Irandling coolies. 1Ir \ v : ~  t,r:~i~tc.d by Dr. Xrvr, and ih tlow ~ ' a i ~ ~ ~  
cc~~~vctrsant wit11 rope work O I I  sno\v arltl roc-li. I11 l90!) Ile \vns ~ 1 ~ i 1 . f  cl,t,lit! 
jernad:~r to t!le Dlllio of tlro :\l)l.uxi.i and sirlcr: tl~(\ri l1:1t1 \)re11 wit11 lue for tlll.t?e 
yrurs. I l c  WILS onc of tire p:~rt,v O I I  t,lw lirst ~ ~ S ( ~ C I I ~  01. 1Co1:11roi, a11,I i\ man one 
could trust. 
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For some three weelts the weather in tlre north of Kashmir had been 
very bad, and we liad reports and expectations that tlre passes would be (Ieep 
in  snow. 'I'l~e evclning oE the 2Ytll found US a t  Tragb:~l, arid t.llouglr ready to 
start at  2. 30 :L. m. the next morning, me tlitl not get away helrirltl the last 
coolie until -h a. m. We \irere caught in bad weatller or1 tlie I:ajtli5nSan ['ass, 
"Tile Dancing Hall of t l ~ c  Kin?.;", about 12,000 feet above scn level :111tl reaclled 
Gorai in ~ I I I ?  :~t'ter~iooii. Owing to the tliicliness of tlrc fallilr:,. s11om : I I I ( ~  t l l ~  i m -  
possi\)ility of seeing far al1e:rd on the Pass, I was colnpellcd t,o talc(+ of 1 1 1 ~  skiS 
and one was lost by thc glrrlilln \\rho curricd t,bein. I Ie  appnrerr tly slippet1 arrd fell, 
and the ski (1isappt:ared down the snowy slope, wllere it \~oultl  Il:~vo b ~ c n  useless 
to follow it :IS it \\wr~ld have hecr~ covered np I)y t,he snow nrld lost Irc.fore 
anyone co\lltl have found it; i t  11nd tliercforc to I)e abandonetl. Being orle of 
my best pair frorn Y~vitzerlaud, it \vas rclt1ic.r a disnstcxr, alrtl I had to fall I)nck 
on my spare -En~lisll pair wl~icll nras rnuch lienvier. 'l'l~ese nft'ortlrtl solnc plea- 
sant runtling down the valley to Gorai, but tlrou:,.li I l~ntl crossc:d t,he p:tds on 
six previous occasio~rs, tlre uncerti~in and misty liglit rnsde small inequalities 
in  the ground impossible to define, and I toolc a, fair number of tosses. 

On the 30th April, the weather was fine, and me had a very pleasant 
march to Gurais. After reaching the Kisherrganga River and crossing i t  a t  
Kanzalwan we turned eastwards up the valley. Tlle scenery here mas exqui- 
site; the  dark pine forests on the opposite side of the valley mere slnsl~ecl with 
white streaks of avalanclle sno\v. Every bend in tlie road brougl~t sorile fresh 
loveliness in view, and the idea created in the imagination was the perfect 
harmony of the lights and shades, the  colours of tlie trees and snow. 

On reaching Gurais, me called at  the telcgrapl~ office for any telegrams 
tliat might Irave arrived, and here learnt tllat thc Gilgit rnails liad been lield 
u p  for six days on the Burzil Pass. Shortly after arriving a t  the bungalow, 
Lieut. H. Wllitalcer of the Rifle Brigade came in. Xis intention mas to slioot 
in  the Astor district, but he was held up for want of coolies. We arranged 
to move on togetller, and now our lending detachment na~nbered over 180 all 
tolcl. Before starting on the 1st May, a load whiclr had been left behind in 
the dark a t  the 'L'r:tghal l~unq:~lom, arrived. Tlre coolie's performance is worth 
recording. T l ~ e  load was not rnissc:d till our arrival a t  Gorai, and one of the 
coolies was sent back to brinq it up. Between the hours of 4 a.m. on t l ~ e  
29tl1 April, and 4 a.m. on tlie 1st May, he liad crossed tlre Rajdijngan Pass 
three times, and marclred 54 miles in l8 ho~lrs, of which 41 miles were 
accomplished witli a load of 60 1bs.-an admirable performancc. Surely this 
is testimony that even the despised Kaslrmiri can rise to an occasion 
when required. 

On this day me marched to PesliwBri, just before reaching wl~ich place 
Whitalter came across a four-horned sheep. I was unfortunate in  breaking 
my thermos flask on this march, which I rather treasured as a rnemory of 
gay days a t  Miirren. I n  stooping to examinc: a roclc the flask which was slung 
on my back slipped round ancl struck the ground. 

It snowed most of ttie night we spent at  Peshwjri, ancl as there was 
very littlo room in the rest-house buildings some of the coolies prcferred to 
go to a viilago some two miles away. I n  the early morning the llills wore 
a mantle of cloud, and thc coolies a t  first refused to stir. By 6-20, however 
wo were away behind the last coolie load. The clouds had cleared, and 
everything promised a gorgeous day ; tlre new snow of the night before left 
a n  exquisite covering on tlre trees in the valley, and the delicate softness of 
the  snow-stunted birches called forth our admiration. I n  the early hours of 
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a perfect day, the sublime loveliness of the  lacelilte trocc:ry of snowladen 
bircl~ ant1 pine and the t i l~ny transparency of the gl~ostly vapour clouds, risiug 
on t l ~ e  opposite sitlu of t l ~ c  valley were intlcscribal)ly beautilul. 

[{ountling n I)c?nd ant1 glancir~g hack, the  eye was caught by n small 
flame-co10111-ed c l o ~ ~ d ,  tinted wit11 the tirst rays of tlre rising s u t ~ .  Suddenly a 
srlobv-covrrcd I ~ I O L L I I  t,nin seo~netl t ~ )  rise u11 I ~ ~ ~ l r i r r t l  us, rosr-colou~~c-c(, Iiolelit~g U A  

sI)"1l~o~rnd, 1ligl1c.r t l ~ e  s11r1 rose, a i d  t3acl1 ylancc i r ~  eirt:ry ncb\v tlit,ect.ion 
sccrncd to cre;~to new soi~sntions. Nc:vcr I ~ a d  1 st.c:r~ sucll nrl exq~tisitc soft- 
ness, and nover, 1, I~opo, sll:lll I lose tlrc i~t~prossion tllat i t  m:tdc: on mc. 

W e  I~atl numc!rorls deatl a v ; ~ l ; ~ r ~ c l ~ e s  to cross I)efore rc~aclrirrg BIi~~irnarg 
tt!lcgrapli st,ation, tllc: l ~ i g l ~ c s t  in tlrc worlcl 1tc.pt open all t l ~ c  year rour~d. A 
mile bcforc this t l ~ c  coolies I I : ~  a I I : I ~ I . O ~  escnpc Sro~n a11 : \v ;~ l :~ r~c l~e ,  wl~icll 
fell I)etwee~l t,l~em, cutting oft' t , l~e  11hatli11g t ivtr I'rorn l . l ~ t !  rcbmninder. Owir~g 
to our 1:tte s t i~r t ,  bl~e snow \\.:IS 11ow gc:t,ti~l; soFt, :~nd as i t  was tlc*ep, t,llere was 
rnucl~ pl~rngir~g amongst tlre coolies I)ct'oru reacl~iug tho slrclter of B~rrail C11:rulti. 
On t,l~is occasion my sltis wire of the jirtbatest :issist,:~nce t.o me and prevented 
me from sinking in, Ilot the rlurrlerous avalnncl~e crossings were some\vl~at 
tiring. 

A night crossing of the Burzil Pass was imperative a t  t,liis time of the  
year, particularly :IS the  huge Dam Sirrglr Patt.11ar Avalancl~e had not yet 
fallen; and at't.er a short rest t.l~e coolies were again moved off a t  11. 30 p. rn. 
by lar~tcxrn l igl~t .  Tlrt! presence oE 180 souls in tnw 1111ts was i ~ o t  conducive to 
the heigl~t  of cornfort,, so we mere all ready for tire slart,. T l ~ e  sumillit was 
reacl~ed by dawn, t.hr slow progress being att,ril~utable to tlrr exliausted state of 
t l ~ e  coolies w l ~ o  oatc:n (11.opped off to sleep duritig t l ~ c i r  frequvnt Iralts; this 
necessitated going round a t  every 11:tlt with a lantern to make t l~eln  u p  and 
make cert:~in t l ~ a t  none were left l)el~intl. 

My desceut oE the  Pass on slti left a lot to be desired, and I c:une to a 
bad end at  the foot, mainly I prefer to thinli owing to the  hard icy surface ot' 
t l ~ e  snow a t  this early I~onr .  TVe marchetl to Cllillnll~ C l ~ a r ~ k i  about midday, 
and most of the coolies arrived the sarur evening, while the remainder spent 
the night at  SirdarkBt~i D%k Hut .  On tlie 4th we continued the  n~arclr to 
Gudai, tllrougl~ a 1%-ilderness of white loveliness. Sl~ortly before reaclliny t,he 
bungalow, and after the most impressive scenery im:~ginable, tve had an ex- 
quisite =li~npsc? of N a n ~ n  Parbat, a sweep of the fl-ailtbst azure, ml~icli even a t  
this distance appeared Lord of the landscape, supretne and uncl~allenged. On 
arrival, Hingston attended about t\vcnty cases of minor frostbite among the 
coolies, the result of crossing the pass wit11 met feet. 

At Gudai me cllanged transport to ponies and took a day's halt to pay 
off the  coolies and rearrange loads; and on the 6th rnarclred to Astor. After 
about three rniles t l ~ e  road crosses to the left bank of tlie river, and some five 
miles fur t l~er  on recrosses to the right. Up to now the  formation had been 
granite, but  just before recrossing wc passed some very soft sand rock, firlely 
grained and stratified, evidrncc of a former life of the Astor River. There 
were some retnarkable alluvial tt!rrnces after tlris, and nfter again recrossing 
to the left  bank a t  Gurikot, me reacl~ed Astor about 4 p. m. 

The forttlation here is on a grand scale. Everytl~ing is thrown back so 
that  the view is tnlten in from a n  immense distance. Astor itself and sevoral 
patches of cutivation are situated on old levels of the river. T l ~ e  scenery is 
grand,-grander and more rugged and unforgiving than any we hnd passed till 
now;-savage where before i t  had been soft. The people, too are in ageement ,  
harder featured and less tame than on the Kashmir side of the  Burzi1,-in fact 
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the passage of the Pass l ~ a d  brought us to a new country, different in scale, in 
beauty and in its iul~abitauts. 

On the  9th we marched to Dashkin, and on the next day reached Doyan. 
The rmd, after Dasl~lcin, winds up a spur, and on rounding it, we had a fine 
view of the road lreeping to a gentle gradient for solue miles. The scale was 
immense, and i t  was hard to become accustomed to it. Shortly after t l~is,  the 
road entered the Misllliin Forest, which, with its tl~icli shade and breeze of 
"softest influence" reminded one of Dal~te's celestial fol-est on tlie nay to Para- 
dise. Tlie extraordin:u-y contrast of tliis c l~:~rrnir~g stretcl~ to the barrtmness 
which we had been p:~ssing through, made one realize the truth of Colonel 
Durand's eulogy in "2'he Nakir~g  of a A.ontier". Here, too, I heard a plrcn, 
sant call. 

Suddenly a thunderous roar on our r i p l ~ t  was I~eard, and on looking 
across the valley, an ilnmense cloud O F  dust and dbbris was seen to rise. A 
huge fall of rock had occurred, caused I)y the sun's rays tllawinq the ice in the 
rocks, The southern faces of all thwse mountains muqt be el-odil~g very fast, 
as such falls occur very frc:quently. Later a slr~aller fall occurred. The roar 
of these echoes and re-rcl~oes for fully a minute. A l i~t lv  further on our atten- 
tion w:u rivetted on a very fine peak, a true pralt i t  sermetl, in the sense that 
even Ruskin would have allowed. We mere told that its name was Ditzil. 

On crossing a spur, the vastness of the landscape fairly staggtbred one. 
Fa r  away to the west one could see the Indus s l l i m ~ ~ ~ e r i r ~ g  in a heat-haze. 
Winding down our side of ths  river ran our road, with the Doyan bungalow 
some three miles away. This, owing to the immense scale, seemed but a 
mere stone's throw. One could imagine in the purple d i s t a ~ ~ c e  tlit: great knee 
beud of the Indus, cutting its way t l ~ r o u g l ~  the Ladilk11 Ranpe, :~ntl far, far 
a\vay one could faintly t,race the Gilr~it Valley appronchir~g its giant neighhour. 
Away to the right of t l~is,  suddenly tlie sumrnit of Raliaposhi or Dumsni, the 
Mistmaker, came into view, with her perpetual cloud ol snow dust,-the only 
cloud on this perfect day. 

I t  is 18 miles from Doyan to Bnnji, but some of this is avoided by going 
straight down to the -4stor River and omitting the zig-.zays of the road. Sorr~e 
five miles after leavi~lg t l ~ e  bunqalo\v, t,l~e road cuts into tllc, clifFs of the famous 
Hat11 Pir,-one of the most expensive portions of tl~t! \ ~ l ~ o l e  route. Ry a 
series of seven zig-zags, i t  ascentls a nearly prrper~dicular cliff over t l ~ i s  out- 
lying spur of the IUang:~ Parhnt massif, : ~ n d  on t l ~ e  west side again descends in 
wide sweeping zi,o-z:~~u t,o t l ~ e  river at R%rny,.h&t. A fine vic:\v is ol~tainnl)le 
from all this part of the road, but to appreciat,e fully t l ~ c  vast,r~c:ss and grand- 
eur of the la~~dscapc., a ~ ~ d  as M:~jor Brl~cc: writes, "to cbtlucate one's sense of 
scale" one sliould ascel)tl to tile top of the l ~ i l l  behind Doyan, a trek of about 
three liours on a hot (lay. 

ICnigl~t, in " TVhere TI~ree Bnrpi.7.r~ Meet", gives an awful picture of 
tl~c: miseries of this portion of the ro:111, bcfore it was cl)mpletetl. I-Ic writvs 
oS the slteletons he passt:tl and of t,!le terror O F  the coolivs. 'Sl~ese (lays are 
over now, ant1 a ten-foot ro;~tl, t l ~ e  ~nnst,er[)iece of the \\,1101(. rout*., 1akc.s t,l~e 
place of this C;olgotl~;l, ar~tl malies the jourl~ey as ncaar as possil,le a ~) le :~su~,e .  

Colonel Morllgomel.y rncnt ior~~ that in I>~.c~~ml)e~.  lH'1.0, part, of the 
nalll Pir fell into t)1(: Intllls, west of N:ln;a Pal- l~:~t  : I I I ~  formt-d :L (lam 1000 
fcb.t I ~ i ~ l l .  A lakc formed b ~ l l  intl t l ~ i s  darn l.e:~cl~i~l: :~lmc~st to Gillti t fr)l.t,y 
miles away. Tile l;lk(! rose 300 frl-t., ant1 for six 11111nt1ls continrlcatl to rise., 
bi:illK llf51d llac\( 1): t l ~ i s  nnturt~l (1ar11, \ v l ~ i ( : l ~  it, fi11:11I,v l )~~rs t , ,  an11 i:n~ptied 
iteel[ in one day, doling an ir~~menwc tbfnollnt 01' tlarnage dowll the (!0111.Ni: of 
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tile river. A Sikh army in camp as far down the river as Attock was wiped 
out, "as an old woman with a wet cloth s\r.eeps away an army of ants"; wl~ole 
villages were destroyed, and all down tlie Indus the country was laid desolate. 

The gorge of the Astor River where i t  debouches from the mountains to 
its confluence with the Indus is very strilcing, and one crosses i t  by a fine 
suspension bridge above K&rngh%t or Shaitan Nilra, the Devil's Bridge. 

Prom here to the oasis of Bunji is nothing but a waterless waste,- 
a "crumpled Sahara" as Sir Martin Conway not inaptly calls it. But a fine 
and wonderful Sahara. Onling to the terror caused by raiding and slave 
dealing Indue Valley tribesmen, the Bunji Plain has never been repopulated 
since the disaster of 1841. The new scheme, being carried out by Captain 
J. F. Turner, R. E., for bringing a k ~ c l  to irrigate the plains higher up, mill 
turn that part near Safed Parri into a green and fertile land, and if, as has 
beemsuggesttul, the same is done between Bunji and Pertab Pul, and State aid 
is allowed to returning families, even this stretch of magnificent desolation 
will become a thing of the past. None of us could grudge a day or two of 
this, a change in the wonderful scenery of this wonderful road. At Bunji we 
were handsomely entertained by Lieut. Cole. R. A., who was stationed there. 

I t  mas more like the beginning of a good hot weather in the plains 
than anything else on earth, and me all slept out of doors. Later in the gear 
the 13unji Plain becomes a frightful furnace of almost red-hot sand, which 
hardly cools at  night and on which one cannot bare to rest the hand. On 
the 10th May, Cole again invited us to brealcfast, after me rode some six 
miles to the Pertab Pul, where we crossed the Indus. Here we said good- 
bye to Wl~itaker, as the road to his shooting grounds left our route. H e  was a 
great loss to us, and me missed his advice and cl~eerfulness very much in the 
days that followed. I could not help wishing that  he could have stayed with 
us for the whole trip, for lie is an  ideal traveller, and one who can alwaye see 
humour in any situation. 

We  spent the night in the white bungalow of Parri, and on the nes t  
day marched to Gilgit. The last few miles which passed through a n  avenue 
of willows were very pleasant travelling, and on arrival we found that  Major 
Macplierson, the Political Agent, had kindly pitched tents for us in the Agency 
Gardens. We halted some days a t  Gilgit and these were full of work. Collins 
went on and McInnes oame through and also passed on. Equipment, which had 
been left in store here from last year, llad to be taken over, tents and kit repaired 
and finally a depbt and offioe established here. A point irl the arrangements 
which we had overlooked, but mliich mas remedied on the suggestion of a local 
tailor, mas the necessity of one of his trnde to accompany us to repair tents, etc. 
We  engaged one Shukra, who carried a light load on tlie march, and about 
every otlier day or so kept t,he tents in repair. This is the only method of 
keeping them fit for habitation in the sort of olimate we had to expect. 

W e  had to dismiss our ponies ns Gilgit could not support them even 
for so short a period as a week, and difficulties were mot with in obtainiug 
fresh transport. However, with a mixture of mules, ponies, donkeys and Balti 
ooolies, we moved away on the 17th. hlajor and Mrs. 31acpl1erson mere very 
kind and hospitable during our stay in Gilgit, but much oE their iiospitality 
we were obliged to dealine owing to the ncoessity of pushing on. Our detacl~. 
ment was in camp near the graveyard, below the 'l'reasury, in n delightEully 
shady garden ltnown as Hayward's Bagb, and we took the opportunity of 
visiting Harry Bell's grave. He  is buried next to Hnyward, tlie int,repid 
B i m ~ l a y a n  traveller, who was murdered in  Ynsin and finally brought in to 
Gilgit and buried there. Captain J. P. Turner, R.E., kindly took charge of the 
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memorial stone, ml~ich I liad brougllt from England and undertook to build 
the monument desired by his people. 

On the 17th May we spent tlie night at  Nomal, and the next day 
reached Clialt. The road is still wonderful,-'I a knife-scratch across the liarsIl 
face of desolation, \lrhose dominant features of rock and stone and sharply 
jutting spurs were unredeemed by tlie least suggestion in outline and tint ". 
Perhaps so, but tliougl~ slightly wearisome there was always tho splendour of 
some wild crag, or some fascinating virgin peak to engage the attention. It 
is betn,een tliese places and in the desolate gorge through the ICailas Range, 
that the Hunza River cuts its way across tlie main axis. And now one could 
realize the extraordinary achievcment accomplisl~ed during the Hunza-Nayr  
campaign when a field force was taken tlirougll tliis defile, before this road 
was completed. One liad only to see the road and the numerous discarded 
remnants of road to realize the anxiety of having to keep this kind of country 
open for communications, with enemies on all sides and in rear, and o ~ l y  to 
glance a t  the famous Chaicllar Parri to realize the key to tliis defile on the north. 

The 19th was another perfect day, and another which will be difficult to 
forget. Not half a mile from Cllalt the attention is rivetted by the spear 
shaped summit of ltakaposhi, or Dumgni as it is called on the Kanjiit side. 
I t  was unearthly, ethercal, sublime. Miles of glittering ice and snowclad 
slopes, leading to its sunlit crest, seemed ready to thunder down destruction on 
anyone daring enough to attempt an ascent. 

" Such things are not to be seen liglitly, nor wouId one wish that the 
toil and the trouble could have been abated. The memory of these wonders 
of the earth is a pricelea possession, none the less precious because one has 
waited and endured somewlrat to  obtain it. A lasting regret there is,-that 
one has seen these things, and must remain for ever inarticulate. I t  is one 
t l ~ i n g  to see a pale white shape, faintly gleaming against tlie blue sky, and 
quite another thing to express the grip it takes of the heart and of the 
imagination. A stony, colourless plain, and, far beyond, a dim shaft of liglit 
like a broken spear projecting above the horizon. Yet how much is suggested;- 
a vast bulk hidden from view, long miles of snow-clad slopes, immeasurable 
cubic yards of green ice, the covering the accumulation of centuries, the 
thing itself a monument to some convulsion of Nature, dating back into years 
beyond comprehension. A t l~ ing  of perfect serenity, looking down on a world 
mitli placid calm; yet one knows how tlie wind rages among its pinnacles, 
and how the storms of winter llowl like mild beasts in its ravines. The mother 
of rivers that nourish millions of Iiumanity, the progenitor of floods that wipe 
out human endeavour as if it were writing on a slate. A jewel in the sun- 
light, and a terror in the dal-kness. I t s  liead poised in tlie uttermost limits of 
the air we breathe, its feet in the bowels of the earth, where are generated 
the catastropl~es that shake tlie world ". 

Thus writes David Fraser, and no lines could better apply to the entran- 
cing vision we beheld that morning. 

I t  is difficult to believe that until some twenty years ago this romantic 
valley was the scene of perpetual strife and petty wars, Hunza and Nagar 
always a t  war with each other or combined against some common foe, i n  pro- 
tection of their lands. I f  only the Mistmaker could tell us of the horrors, 
of the murders, and of the miseries of the old slave days, we should hear a 
history of tears and weeping. Then came the Russian tentacles, Captain 
Gromclrevtsk~ and liis Cossacks, and tlie "slamming of the door"; tlle Uritisl~ 
advance, the storming and taking of Nilt fortress and of the almost impreg- 
nable position beyond. 
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We made a long detour up the Burdelas Nala and domn again by its  
]eft I)anlc. For a time our "jewel in the sunligl~t" w:ts hidden and then we 
had one perfect view as tlie mistladen vapours rose and covered her. 

Crossing tlie river a t  Sikanderabad to the Nag:~r side, one immediately 
enters the land of forts. That of Silranderabad itself crowns thepa r r i  guarding 
the bridge. Under the sl~adow of this we passed, and some three miles further 
on came suddenly on the historic fortress of Nilt.* Kulbir and IIastabir were 
very interested in t l ~ e  deeds of their fatllers, and I tried to explain to them the 
part the 5th Gurlcl~as toolc in the capture of the stror~ghold. The remains of 
the I~lown-up gate are still visible and the rabbit warren of dwellings within 
still inhabited. After Nilt fortress came 'l'h6l Port, and then Gulmat,-every 
village a regular stocltade. Y j l  Port and that of Pisan follow in close suc- 
cession, both at  the foot of glacier valleys sweeping down from Rakaposhi. 
Lastly we arrived a t  Minapin after a march of twenty-one miles, and pu t  u p  
a t  the bungalow. 

The 30tlr was a busy day. After sending off the camp to Aliabad, we 
visited t l ~ e  Minapin Glacier, wbich had been measured by Mr. H. H.  Hayden 
oE the Geological Survey in 1906. This mas remeasured and the results will 
be found in chapter VI I .  The march on this day rather lacked shade until we 
crossed the Hunza River to the right bank, nfter which the  views became 
indescribably beautiful. Shortly before reaching Aliabad, me diverged up the 
Hassanabad Valley and examined the snout of this glacier and Mr. Hayden's 
markst. 

The Mir of Hunza and his retinue of scallymags were awaiting us a t  
Aliabad, where for the first time the whole detachment mas concentrated. 
Two busy days followed, sorting out the various kit, and distributing the 
equipment to the three detachments, and on the  22nd a visit mas paid to the 
Mir in his castle a t  Baltit. 

The enormous amount of energy and skill spent on the original laying 
out of the cultivable terraces of Hunza strikes the traveller a t  once, the wl~ole 
consisting of small fields ot land, built up and retained by carefully made and 
picturesque malls. I t  must linve taken centuries to retrieve all this land for 
cultivation, and an engineer of no mean powers to lay out tile fields and plan 
their irrigation. Two canals were originally made, but that wliich took off 
from tlie Hassanabad Glacier below Aliabad, and which was brought back 
some miles along the cliff, has been put  out of action by the  sudden advallce 
of the Glacier some years ago, 1 and i t  is almost heartrending to see the re- 
mains of the old terraces, built up with such care, now lying desolate. 

The Hunzakfits mere very short of agricultural implements, and I was 
tempted to write for sanction to sell our large stock when the work was finished, 
as their actual worth would not really balance the cost of their carriage domn 
the road, while if left here they would be of great use and highly appreciated. 

At Aliabad we decided on the strength of each squad, and enlisted the  
permanent coolies. Amongst those I took with me to the  Pamirs, I included 
twenty-five Baltis, selecbed Inen, \\.horn I knew I could trust. The Balti, being 
Slliah Jit~homedan, does not employ tlle Ladakhi custom of polyandry 
to chcck tlre increase of his population, but on the other hand llns decided 
polygamous tendencies, with the result that liis poor country cannot afford 
to support the entire population, and emigration is the only alternative. 
They are the most faithful and trustmortlly coolies in tlle world, will do 

For no omcinl history of thiscompaipn, sco F r o ~ ~ l i e r  and Orerarat E r p c d i t i o ~ f r o m  Imdia Val. I. t See Chapter VlI,  f For an account of this advance, see B ~ o r d r  Qtol. Survey of I ~ d i a ,  vol: XSSV, p. 135. 
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they are told to do, unless fear takes hold of them ; and they are 
hardy and can mitl~stand an enormous amount of cold. 

They are a race of children, and look on their employer as their father; 
and i t  is easiest to get them to work well if one treats them as sucll and 
looks after them carefully. Tlie Rasllmiri coolie requires a totally different 
treatment; he is a servant, knows he is a servant, and must be treated as a 
servant, or else he mill impose on his master, sham illncss on every possible 
occasion, and will give endless trouble. Again, the Kanjiiti of Hunza llas to 
be treated dill'erently. He believes in  Liberty, Equality, and, if it pays him, 
Fraternity. H e  requires it to be known that his master places implicit trust 
in him, admires Iris manly qualities and bearing, and treats him as one on a 
higher social plane than tlie rest. H e  will then live up to the standard 
required of him; he is a wonderful mountaineer on rock, and the best of 
them would probably never own defeat in this particular form of climbing, 
though they are not so reliable on snow and ice. 

On the 23rd, after some preliminary trouldes, tlie Pamir squad moved 
off. As bas been msnt,ioned in Chapter I, the arrangement mas that I should 
travel straight to the Russian stations, and from there work baok to the Kilik 
Pass; for Collins to work up the Hunza and Chapursln valleys while McInnes 
commenced by reconnoitring the country between us. The road oeases at 
Huuza; beyond i t  degenerates into a rougll traok impassable to ponies. In 
places i t  consists of stones laid on pegs driven into the face of the oliffs, but 
after passing I\llalrommedal)ad, me found that me mere still able to use the 
minter route and to come donm to the river bed. The gorge is very grand 
and rugged, and we oooasionally had to climb purris or oliffs to avoid stretclros 
of the river. A few of these with whiolr to finis11 the maroll brought us 

to tlie river bed below Atabad, where oamp was pitohed for the night. 

The next day the detachment marched to Gulmit. For part of the 
may we mere able to keep to the valley, as the Hunza River had not yet 
risen to its summer dimensions, and v e  were able to avoid tlie appalling 
porri at the beginning of this maroh, which greeted us on the return journey. 
Several of the strips of the "road" mere however distinctly interesting, but 
none quite so nerve-shattering as we had been led to expect, Near. Bulchidas 
and opposite the Brondibilr Nala, the track rises steeply over the SaliLmitas 
Parri, and in plaoes barely exists; from the summit of this parri, a very 
imposing view mas obtained of the Shoonuk Mountains beyond Pasu, 

At  Gulmit I was able to obtain Barry Rell's ovis poli head, wl~ioh 
had been brought down during the cold weather, and which I eventually 
despatched to his father in England. Here also the Mir had a large store- 
house, where we had arranged to taltc over sixty maunds of ata.  After 
weighing out and sealing up the bags, we left on the 25th for Pasu, and 
passed the snout of the Sasaini Glacier, which at  present approaches to within 
about three hundred yards of the left bank of the Hunza River*. The track here 
climbs on to a tongue of land on which is situated the village of Yasaini, and 
then orosses a broad belt of slates a t  the top of wl~ioh is Baupit, From here 
one sees a long lateral moraine placed high on a solid oliff foundation, whioh 
must have been formed when the Pasu Qlaaier advanoed far into the bed of 
the Hunza River t. 

The next day's march took us across the large Batdra Glacier, which ic 
said to be about 20 miles long and 1% miles brond. We did not have time to 

* A sl~ort dosoription of llris glacier and its morsinss will be found in ChaptorVII. f ,A deaoription of rho 
~ n o u l  and m o n i n s ~  of Lhia glwier nppemrm in Ohnpter VII, with a phobgraph ,lowing tho pos~t~on  of Lllr snout. 
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go down to the snout, which we were told runs well down into the  Hunza 
River. T l ~ e  track crosses i t  about three-quarters of a mile from the snout 
and the glacier is here cut  up  some\~~l la t  by transverse crevasses, which, 
however, were closcd up  and presented no difficulties. * 

Almost directly opposite the Batura Glacier the famous Shingshal 
River meets the  Hunza. This was one of the main raiding routes of tlle 
Kanjiitis in the  days when they used to raid for slaves into the Valley of 
Rasltarn, which they completely depopulated. W e  reaclled Kl~aibar  about 
3-16 p. m., and found t l ~ e  lombadar and his very old fatller awaiting us. 
The latter, who gave his ago a t  100, was easy to draw out on the subject of his 
wild youtl~.  Four times, hc said, Ile had raided for women, hut t l~ougb  his 
eyes glistened a t  the memory of the good old days, he admitted that  he was 
glad of the Pax Britannica in his old age. 

The village of Khaibnr is seemingly quite impregnable. A stream 
has cut  its way down the mour~tain side to t,hc south, and a zig-zag path 
winds up to t l ~ e  fhn on nll~icl~ tlle village is situated. A t  the top of t l ~ i s  track, 
there is a gate wit11 a mud citadrl callrd tlle " U u ~ ~ b u ~ ~ d . "  I n  former days 
thc g;t~-ri.son ~ ~ s e d  t,o drop do\rrn roclis lronl I~e rc~  on to t l ~ e  beads of intrrpid 
attackers below. T l ~ i s  is the  defence on t l ~ e  solrtl~ side. 0 1 1  the east t l ~ e  fan 
d~eops sheer down to t l ~ c  river I~eneath,  forrning a n  unscale:lble w:dl on tallis 
side. On tlle \vest tlie I~illsidc is fairly difficult, and on the north there is a 
darbajrd similar to t,l~at on tlle south. Our centenarian friend said that he  
could not rememher on l~om many people's l~eacls he  had rolled stones, as he  
had not kept a hiasab, but certainly very many. Here we managed to  
purclrase six morc rnannds of atu.  

0 1 1  tlie following day we nlarched to Gircl~a.  About a mile after leav- 
ing Kl~aibar  we crosspd to t l ~ e  left bank of the  Hunxa River by a fairly 
substantic11 britlgr. The marc11 from hclre to Gil*clia was tbasy, a total of only 
ten or eleven miles. During the  afternoon the signallers she\\ ed their mates 
how to sl~ow a steady light for observations, and I put  in sorne time cleanil~g 
and ndjusti~lg the  theodolite. Hingston went off to loolc for fossils, bu t  
witl~out success, and in t l ~ e  evening we weighed out and sealed up another 
sixty rnaunds of ala. 

On the 28th May the march was somewhat more tiring. After a n  
easy marc11 to Sbst, we dropped down to tlie river bed, a ~ ~ d  were a l ~ l e  to avoid 
some I~ad p a w i s .  Here the Chnpurslin River joins tlle Hnnza, n liich :ll)ove 
the j u ~ ~ c t i o n  is much sm:~ller. Bctween here and illisgal-, me 11ad to ford 
tlle l.iver ten times in all. The men of IIunzn and Littlv Gitjl~Bl are t l ~ e  most 
po \ s t~ fu l  foi-tlrrs 1 have ever met. I was not a little su~.prisctl t l ~ a t  the men, 
t11o11gl1 Mal~omrnc~tlar~s, "girt. up their loins" to above the waist, took otf 
tllelr biful-catrd I~:~l)ilimc.nts and crossed very nearly in a state of 11atu1.e; 

I see  in Colonel Dt~rand's  "l' l le  Xc~Icifr!, of a A . o l r / i ~ ~ . "  that the Cl~itrali 
footmen sl~oclied his Pathnns very m~lcll  "by rolling up  t l ~ e i r  volun~inous 
slkirts, t a l t i ~ ~ g  off t l~ei r  prrljnr~rns and f o r d i ~ ~ g  stark nalied." Colonel 1)ur.and 
acltls that tllry are the ouly h la l lo~~~medans  11e has ever u ~ e t  wilh, nllo will 
do so unas l~a l~~ed .  

I l l ~ e  I first seven fords were comparatively simple, t l lougl~ one pony 
fell and gave a EIunza levy a duckitrg. The ciglltl~ \ \ : IS  more dificulr, the 
Hullza River runlling swiftly t l ~ r o t ~ g l ~  vertical \\ alls, t l ~ r  gorge being c-ut 
by the combined illfluencu of the Kilik and ICliiinjtbrab Rivers wllich join 

See note 111 Clluplor VII.  
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just above. Two more easy fords after this, wit11 the intermediate road 
near the river bed brought US to a large conglomerate flat, after traversing 
which the track wound down to the river and crossed by a bridge a mile sIlort 
of Misgar. It then minds up to the corresponding flat on tlie other side, and 
on this is situated the village. Tlie level of these flats evidencrs the top of 
the deposit laid down formcrly by the ICilili River, wliicl~ l ~ a s  since beerl 
rejuvenated, and has cut its bed d o m  again tlirough a depth of some 360 
feet. 

Shortly after our arrival in camp, we were visitcd by a cyclone of terrific 
violence. Onc double fly tent and two of the klialassie's tents \\,ere levelled 
and one coolie 'n~igmam' in the course of being erected was blonm inside out, 
and tlie framework r a s  s~uaslied. 'rhe cyclone was follo~ved by heavy raiu. 

High up in the clifl's above Misgar, tliere are some cilrious old caves. 
Hingston visited tliese by being I~auled up on the rope; lle found tliern to be of 
artificial construction, and thougll lie dug up the floor 11e could find nothing 
of any interest. 'l'hey were of enormous size and were capable of containing 
a hundred men with ease. They appear to have been used as liiding places 
during the old inter-tribal raids. Anyone trying to reacli t l ~ e  entrancc l ~ a d  a 
stone flung a t  his head, and they were probably quite imprcgnahle so long as 
rations lasted. 

On the 29th May we marched to Murltushi, tlie road gradually des- 
cending to near the river bed. A very cold wind was blowing as we reached 
TbpkhBna, near which place tlie Derdi stream enters by blie riglit bank. 
T6pkl15na consists of a single small square looli-out, again reminiscent of the 
old fighting days. 

Strictly speaking, the Chapurssn River, and not t l ~ e  Kilik or Mintalta 
should be considered as the head-waters of tlie Hunza. The Cl~apl~rriin lies 
in the longitudinal trough between tlie Karalioram and tlie Nortl~ern Hindu 
Eush, which latter range l ~ a s  been cut bi~ck into by tlie Kililc and Mintalia, 
and the ChapursBu is longer by many miles than citl~er of t l~ese 1,mo streams, 
whicli should be properly considered as only subsidiary tributaries. Tlie 
Ghfijerab and Khfinjerab, tliougll only very imperCect,ly explored, lie also in 
this trough to thc east. A curious point about the nomenclature of the rivcrs 
in this district must be mentioned to avoid conl'usion. On I~otli sides of tlie 
Kilik Pass, tlie rivers flowing from the mat,ersl~ecl are called tlie Kilik River, 
that on the Pamir side being generally designated "Jilga". Sirnilarly at  the 
Mintaka, Kljarcl~anai, and Kl~fir~jerab Passes. 

Considering tlie Cl~apursSn as tlie sourcc of the Hunza ILivcr, geogra- 
phically spealting i t  possesses one of the most curious attributes of all rivers 
of the globe. I t s  waters cut  t l~rough seven ranqcs. Rising south of the 
Nortl~ern Hindu ICush and Northern Karakoraln Ranges it flows eastnards in 
a longitudinal trough till i t  meets tlic Rl~finjerab, flonlir~p in t,lie opposite 
direction, and in the salnr trougl~. At  this point i t  bends soutl~n~ards at  
riglit angles, and t l ~ e  combined waters attack the great. Karaltorani and cut 
their way succc~ssfully t l~rough tho solid granite of this stupendous 1-ange, 
in o~ic: of tlrosc magnificent gorges so typical of this great barricr scenery. 
South ol' the Karakoram axis, on being joined by the Hispar, which drains 
the longitudinal trough between tl~iu range and the Kailas Range to the south, 
tho river flows westwards of Chalt, whero i t  again bends south t,lirougli a 
right angle, and attacks the Kailas Range, cutting it a t  the striking gorgc of 
Chaicliar, nine miles west of Ital<aposhi, 26,550 feet, the bed of the river 
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being a t  a height of only 6,000 feet above sea-level. The Hunza River con- 

tinues southwards through t l ~ i s  range to within a few miles east of Qilgit, 
where it is joined by tlie river of that name, wlliclr llas drained tlre westerly 
trougl~ between the Kailas and tlre Ladiik Rar~ges. Tlre combirred waters of 
tlrese two rivers now flow for some tlrirty miles in an easterly direction, where 
they meet the great Indus, wlrich, as bccomes n river of this magnitude, lrns 
undergone two successive struggles with the Ladah ltange already, and which 
now, with the aid of the Hunza ancl Gilgit Rivers, attaclis the rarlge for the 
third time. Sout l~ of the Ladak llal~ge, and below Burrji, the Ind~rs  is joined 
by the Astor ltiver, draining the Lad&k-Hirrralaya trough, ancl cutting its 
tortuous way through tlre I l ima la~a ,  west of the mighty Xar~ga Parbat, and 
through the lesser ranges to the south, it flows unconcerncdly to the sea. 

Tlle march to Murkuslri was desolate in tlre ext~.erne. A few-very 
few-trees, and for tlre rest, huge granite boulders and river-cut conglomerate, 
possibly the remains of an ancient l'amir. At  Runliil, 11,680 feet above sen- 
level, anothcl- oasis of trees near tlre river bed \\-as passed, which scarcely 
merits a place on the map. Murltuslii itself is more dvserving of honour, 
though one scarcely realizes this fact on the outward journey, bu t  only wLen 
one has been witlrout tlre sight of a tree for a couple of months. 

At this place we had the pleasure of renewing our acquaintance with 
M. Reweliot,ty, tlle ltussian Consul-General, w l ~ o  was passing tllrougli on his 
way to Russia by way of t l ~ e  Pamirs, and wit11 wllom we had a hare shoot. 
Here we were delayed by trouljle wit11 tlie yak-transport, and on tlre 30th May 
spent the day paying off coolies and making up accounts t,o the end of the 
month. 

The following day, we completed tlle short half march to Boihil, while 
our permanent coolies made tlic journey from Murkuslri twice to bring up  the 
remainder of tlre equipment. At last some very tired yalts arrived and took 
some of our kit anotlrcr short 11alf niarclr to Gulquiija, a t  tlle snout of t l ~ e  
Gulqulija Glacier, mlicre there is a stone dhk hut. Some of tlre kit Iracl already 
gone on here by coolies, but some of the ccta had still to be left a t  Boihil. 

On the 3rd June, a t  last me crossed the Mintaka Pass on to tlle 
Taghdumbash l'amir. As nre ascended the pass, klahomed Beg, tlie British 
representative, accompanied by rnore yaks was met mitlr, descending on our 
side, and with these animals, most of t,lle remaining liit could be brought up, 
only leaving some loads of atn to be brought up  later. 

The cross i~~g of tlle easy Mir~takn Pass, some 15,000 otld feet, n~arked 
the end of the first stage of tlre \vorlc; and nothing coulcl hnve been more 
pleasant t,l~nn the \vonderCu1 scenery \vt: 11ad passed througl~. It appeared as 
though Naturc llatl I)ectn asserting l~crsclf for some final arid snpremr efiort of 
magnitudv, and had fa i l~d ,  and the dt~solatior~ of thc Pan1il.s was 11el- revenge. 
We completcd the longis11 march to RIintalia Akl~sai, where Mahorned's camp 
was locatcd, and wcrc soon coru~ortnbly install(:d in his gucbst kllourga,-a 
substanti:il building of skins and mats laid on n fran~c\vorli of n ood, tllc, floor 
being spread wit11 carpets frotn Yarliand. 

On the following day wc cstablished a dep6t here, and ascentled our first 
station to reconnoitre. 
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THE THIANC~UIIATION U P  'I'IIE HUNZA 1LIVEK AND GORGE 

V. D. B. Collins 

After the departure of the Pamir detacllment on the 23rd May under 
Lient. Mason and of Mr. McInnes' detaclltnel~t on t,lle 27tl1, my own squad, 
the southern one, v a s  ready to leave ,iliabad or1 the 28th. My idea was to I)rgin 
the observations a t  Atabad st:~tion, and in order lo get every~l~irlg ready to com- 
mence, I sent two lielio squads away ~ v i t h  McInl~es wit11 ortlrrs to post tIlem- 
selves on the two stations on either side O F  tlle Hunza River, a little t,o tile 
south of Iillaibar; meanwhile I visited I[acliind:~r and Z:~ngial~arar stations, 
the last two llills on wllicl~ observations were talten in 191 2, i n  order to see 
whether tlle mark-stones llad moved during the winter, and to post the l~elio 
squads. 

From both these stations I was ahle to see a good deal of the Atabad 
bill and I noticed that the minter snovr still lap for a distance of some 2000 ft. 
from tlre summit. Atal)ad peak is not a t  all an easy one to climl) a t  the best 
of times as t l ~ e  one and only route lies for a great part of t,he journey over 
piles of old boulders wit11 some very nasty rock \vork for the last tllou~and 
feet. A couple of feet of new snow had defeated me on this hill in Septem1)er 
1912, and the prospectsof getting up llow \\.it11 several feet of s l ~ o u ~  lying on the 
grol~nd were not very bright. I att,empted tlle climb on the 1st June but had 
to abandon the effort a t  about 14,600 ft. 

On the 3rd June, I crossed the Hnnza River by the suspension 
bridge just below Baltit, the capital of Hur~za, and reached Booritlarar station, 
which is situated on the left banlc of the river almost opposite Atahad, a t  
about 9 p. m. tlle folloning day. We were f'orcerl to malce a very long rna~.cll, 
as no water was obtainable from the time 11.c ltbft. the river until we reached 
t l ~ e  snow line. 'l'l~e suspension bridge below Bnltit and t,lle one near Gulmit 
have be1.n erected by t l ~ e  Elunzalitits directed 1)y t,he Mir and are quite credit- 
able pieces of n-ork. 'l'l~e bridge at Baltit is t,l~rown across the river a t  a place 
where i t  rlarroms consitlerably, and is a short one and qllibe eaqy tjo cross. Not 
so the one a t  Gulmit, but I s l~al l  have more to say about this later. 

I liad hoped t,o see the pole, n.l~ich 1 had erected on Atnllarl station in 
1012 from Boorillarar, but tile closrst c?x;~mination of Illis llill for trvo wl~ole 
days failed to disclose any sign of it, tliougl~ the sumxilit nac sc:~nnetl ~lnder 
almost every contlitior~ of l ipl~t and sllatlc. Later in t l ~ e  season, v l ~ e n  ev~mtu- 
ally I ~ - rac l~ed  Atnl):~d hill station, I f o u ~ ~ d  that tlle pole had I)eell ca1.ric.d ?)nay I)y 
tile ~vinter's 8norlT, and was 1j1ng sc've~.:~l llundl~rcl feet I)elow tlle slation, u ~ ~ d e r  
pi11.s oE d8l)ris. On acco~rnt of t l ~ e  lack of : I I I ~  111al.1( 011 Atab:ld stntion to 
wllich I could observe, 1 llad subsequently to revisit t l~ree of my sta~ions. 

The detaclrment left Boorillerar on the morning of llie 7th, and camped 
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for the night at Gulrnit, after crossing the suspcnsion bridge there at  about 
2 p. m. This bridge is a very frail affair and not a t  all a nice one to cross. I 
managed to get across successfully as did most of my men, but I must own to 
having a fairly dry mouth by the time I reached tlre far side. 

Tlre bridge consists of fivc $-inch \\lire ropes slung across the river. Three 
of tliese run side by side, about two feet apart,, tlirougll whicl~ narrow laths of 
wood, and in mauy places simply rough bo~lg l~s  of trees, are interlaced a t  every 
yard, more or less. Tile first lath lies over t l ~ e  centre wire ant1 under the two 
outside ones, while the next runs under the centre wire and over the other two; 
and so on alternately, the laths being kept in position merely by thc strain on 
the three ropes. This forms the footway. About four feet above tlris, the 

other two wires are slung and tliese serve as handrails, being connected to the 
footaay by fairly thick wire, and in some places merely by rough pieces of wool- 
len rope. These are spaced about twenty to thirty feet apart. The whole struc- 
ture'is 216 yards long and hangs abont 150 feet above the stream at its middle 
point. As it sways in the slightest breeze, and as the movements of a man 
crossing it set it swinging, one has to proceed very gingerly. Tlle Ilsndrails 
are by no means a fixture, and tend to spread out to an alarming extent. Their 
distance apart is regulated solely by the inclination of the person crossing, so 
that, if one does not constantly lieep in mind the necessity of keeping a strong 
inward pull on then, one suddenly finds them wideued out to the extreme limit 
of tlic arms. Thc transverse lnt,lis of the loot~vay malre matters worse by being 
unequally spacecl. ant1 this ofton necessitat,es a good drnl of feeling about with 
the foot for tlrc nc:st Intlb, b\tcnnsn if' one loolrs do\~,n, tlic aspect of tile n.at1.r 
swirling 1)ast f'ar b~slonr, is al)t to give onc the seizsatiou that onti's legs arc bciug 
swept. upstrca~~i,  n~ltl to cnasc onc t,o lose one's ncrvc. 

Tlrc natircss ncvc,r T-enture on this bridge nritliout perf'or~uing a ceetni~l 
arnouut oC poojnl~, wlliclr ulostly tnltes tlie form of kissing the ropes : ~ n d  
press i~~g t l~em to their forelieads, and they ~vould lint licar of my crossing until 
I had done lilrewise. So I fell in mitlr tlreir nrislies xncl (lid exactly as I \\.:is 
told. IIon-ever on the sccond occasion on mliich I crossrd the bridge, and on 
the third, I neglected t l ~ i s  prrcautioli, rrith no very evil results. Once on t l ~ e  
briclgc tllo natives arc nroaclerEnlly coufidcnt, and some of t l~em  ill cross 
scarcely tonchiug t,he Iinndrails a t  all. 

Froin Gullnit we made a double march into ICliaibar, atid on tire morning 
of the 9th aftcr sencling the coolies away nrit,l~ the i n s t r ~ ~ n ~ e n t s  \ - e q  early, I 
follo~vcd thcm about three hours later. I t  is a fairly easy climh of 4500 feet 
from Klinil)ar to Shanoz, and we were all a t  the survey st:ition on tlie top of 
the hill by noon. By commenciug work a t  once, I was able to co~uplete allnost 
all the observations bcfore sunset. Tlrc height of this station mas 136SS Ft,et. 

AEtcr co~uplcting the \vork on this hill I)etn-ccn 6 and S a.m. tllc 
follo\ving nlorning, I marchcd donw to Rllnibnr, and :rrrivcd t l~crc~ al)out 
11 n.in., wlicrc 1 liar1 a change of coolies. Leaving ngni~r at :! p.m. I 
determined to push on part of the wag torrartls tllc ncxt stntiolr. 

ilftor marching somc t,l~rec ~rlilcs upstrearu, wc crossed to tlie lcEt bank 
of the lIunz:i rivcr l)y the Galalnn 1)ridgc. Tile going Cro~u this point to tllc 
foot of Sl~oonulc mas very bad intlccd, for tlic nornral route in tlic river bccl 
was now ~usclcss onring to tlrc s~v-ollclr r i v ~ r .  The resolt was that we llntl to 
scramblc along at tlrc cdge O F  t l ~ c  river as bcst mc could. Tlro banks arc vcry 
precipitous, aud tlic going mas conscqne~rtly very tiring and painfully slo\v. 
Honcvrr, mc mnnagcd to reach the point for wllicll I mas a i~ning by 8 p.m., 
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and camped near the riverside for the night. 

l1lle nest  monling, aftcr again sending the coolies away a t  a very early 
hour, 1 follo~red about 6-30 a.m. The climb was only about 4300 feet, \,nt 
the route took us over loose slates and shales for more than 3000 feet of [,lie 
total distance, and fast climbing took i t  out of us t,remendously. 

There was just one tiny red cloud in tlie sky and scarcely any mind 
when me started from camp, but by the time we reached the station, 13,191 feet, 
a t  8-45 a.m., the breeze had freshened considerably, and there nras quite a bunch 
of cloud low down in the soutli- vest. Unfortunately tlie l~elios did not, sliow 
up for some time, and over an hour was wasted in waiting for them. By 2 p.m. 
I had completed more than half the horizontal angles, and was about to begin 
the observations for heights, wlien two of the helios disappeared, having been 
overshadowed by cloud. By this time tliere was an ominous looking bank of 
cloud moving up a t  s great pace from the south-west, and i t  was blowing a 
small gale. At  4 p.m. I liad to dismount my instrument and take down the 
observatory tent, as there was every chance of i t  being blonrn off tlie hill any 
moment. By six o' clock we were in tlie thick of a heavy snowstorm which 
continued throughout tile whole night. Tliere was no sign of a break at  
3 p.m. tlie following day, so I paclted up the camp and moved down to 
Murliun, and arrived there a t  7 p.m. This bad spell of weather lasted till tlie 
17t11, during which time we had three feet of new snow a t  14,000 feet. 

On the morning of the 18th there mas great promise of better weather 
and I went up Sirsnr station, arriving there late in the afternoon. On the 
19th I began worlr, and after completing the obsei,vations by midday on the 
20t11, inarcbed part of tlie way to Ririlgoz, my nest station, nrliicll was 15,738fect 
high. Observatious mere completed a t  this liill on the 22nd and I returned to 
Khoclabad on the Eolloning day, ml~ere I liad a day's halt. 0 1 1  the 25th we 
marcbed to Jfisgnr. The road from Rhodabad to i\fis,o,zr wl~en  the river is in flood 
is :lbont tlie worst stretch on the whole route from H~ulza  to the Pamirs. I t  is 
on(: conti~luous labour of climbing several hundreds o€ feet away froni the river- 
I)chtl, only to come down to the river again a fen. hundred yards further on. Tlie 
track itself is absolutely tlie last \vord in villai~ious goat-trnclrs, and I should 
ilnayine that all tlie minor climbs on the marcli ill tliis stretch must add 
up to a t  least four tllousa~ld Feet. Prom Misgnr I next visit,ed Teliri Snr 
stnt.ion, wllicli is situated on a hill lying a few miles to tllc north-cast. Tlie 
climb is a long one hut fairly easy, and tlie going over fair ground all tlie way; 
observations were finisl~ed on this hill on tlie 27th and on this clay I returned 
to Ifisgar. The Iieigl~t of Tel~r i  Sar 11. s. is 16,603 feet. 

I next visited Galnoliar station,-the last station built in 1912 and one 
of t l ~ e  stations wliich McInnes l ~ a d  to revisit again in order to carry on liis 
rcconnaissancc this season. When I reached the station I found that neither 
Spanclrinj Sar nor Sumayar Sar stations, which mere the two new forward 
stations reconnoitred by McInnrs, wcro visil~le, being shut out by a liigller liill 
al)out four miles north-west of me. Tllis hill was very similar to Gnmoliar in 
al)plnnrancc, and McInnes evidently mistook it for Gamol~ar in his reconnais- 
sancc:. During his work a t  his forward stations McInnes experienced very hnci 
~vc~:~t,l~cr, which, hasitlcs causing him sonle anxicty nl)o~it completing tlic work 
in time, undollhtedly added to tlic difficulty of idcntirying t.he ~ignnls. Mc- 
Innos' roconnaisclanco wncl cnrricd out in t,he fnca of grcat dificulticg nntl in 
vcsry sevcrc count:.y, and only thosc who know tlic country in which I IC  I~ad to 
work, can realize tl:c obstacles encountered in laying out thc stations. 
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This unfortunate error left me no choice but to change the position of 
this station, thereby adding a considerable amount to the work still remaining 
in this section of tlie triangulation. All my forward observations, of course, 
had been taken to this rejected station, and by altering i t  I mas compelled to 
revisit Teliri Sar, Sirsar and Kirilgoz. 

The weather cleared again about the 9th July, and I recommenced work 
by building a new station, Raminj Sar, in place of Gamohar on the 10th. 
Between that date and the 25th July, I revisited and finally completed all 
observations at  Tehri Sar, Sirsar, Kirilgoz, Shoonuk and Shanoz. On the 18th 
I had been able to get a helio detachment on to the summit of Atabad station, 
and was therefore enabled to take the remaining observations to this point 
from Shoonuk and Shanoz. 

Four days of bad weather now kept me a t  Gulmit, and on the 30th July 
I muched u p  to Atabad village, while on the following day I camped below the 
stationwhichis 17,011 feet above sea level. Atabad station is built on the summit 
of a pinnacle of rock, and is the nastiest place from which I have ever observed. 
The rock stands up from tlle main range and can only be scaled with great 
difficulty. The flat portion a t  the summit is only about four feet by five; on 
one side the approach is in the form of large loose rocks resting a t  a very steep 
angle, while on the other three sides there is a sheer precipice of a thousand 
feet and more. There is just room enough for the theodolite stand, and I had 
to erect a temporary platform about a foot wide, on beams of wood, in order 
to enable me to move round the instrument. The observations were completed 
by the afternoon of the 2nd August. 

We had a good deal of bad weather during the first few weeks of rlug- 
nst, and I was not able to complete a t  Boorillarar, my last station, till the 14th. 
From Booriharar I went over to Gulmit, crossing the suspension bridge once 
more, and then up the valley to Khaibar, as I understood that there was sollle 
doubt about completing the stations in the Chapursfin Valley within the titne 
a t  ollr disposal. 

Holvever, on reaching Kliaibar, I had a note from Lieut. Mason saying 
that McInnes had nearly finished his observations, and that there mas no need 
for me to go any further. I therefore turned back from Khaibnr, and reached 
Alinbad, near Baltit, on the 22nd August, where I awaited tlie arrival of the 
other two detachments. 
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TEE TRIANGULATION O N  THE TAGHDLJMBASH PAillIR 

TO THE RUSSIAN STATIONS 

by 

Lieut. K. Mason, R. E. 

Assistant Superintendeltt, Survey o f  India. 

A word is necessary on the subject of the country over which the 
triangulation had to be carried and on the climate. Colonel Tcheiltine of the 
Russian Triangulation had completed his work in 1912, finishing up on two 
stations, one on either side of the Beyik Pass on the Russo-Chinese border. 
Reconnaissance was carried out in 1912, which showed that i t  would be impossible 
to utilize either the Kililc or Mintaka routes for connection to the Indian 
work, and anyone who has been along these "roads" will readily understand 
t l ~ e  reason of this. It is extremely difficult to get ont of the Upper Hunza 
gorge, owing to tlle precipitous nature of its walls; and i t  was therefore 
h o ~ e d  to take the series up the Cllapurs5n and connect across country at tlie 
heacl of the Derdi ancl Hark Nalas; the only alternative to this was n 
system of very small triangles along the bed of the Hunza River, wliicll 
would have accumulatecl s large error. 

The general idea taught at  school is that the Pamirs are a 
tableland. But anything more unlike a tableland, which seems to imply 
something level, could not be imagined. I have tried to bring into line tlie 
general idea with the actuality, and if one is to call the Pamirs a plateau or 
tableland, one may liken them to a table with a rough cloth over which the gods 
amuse themselves by  playing "blowing the fentl~cr" from one end of the 
table to the other. The cloth becorurs c~urnplcd and torn, the wind cold, 
and the unfortunate human feather lcatls a most unenviable existence. 

Lord Curzon estimates that the plains or valley portion of t l ~ c  Pamirs 
constitute less than one-tenth of the whole mass*. 

Ho\rrevcr this may be, triangulation on the Pamirs cannot be considered 
uncommonly c!illicult, provided tho detachment remains healthy. This is thc 
whole crux of the matter. l 'hc mountains arc generally higl~,  the summits or 
those suitable for survey stations averaging somewhere betwcen 17000 and 
19000 leet. Their ascents are not difficult when once the observer cotnes to look 
011 laid snom as a friend and not a foe. Hancll~olds arc rarely required, and in my 
opinion tliere is much more pleasure t,o bc derived from climbing in Junc  on snow 
than later in the season when the slates and sl~ales are cxposcd and make thc going 
vciy tiriug. Many of the detacl~r~ient who did not care for tlio snom at first 
would have given anything for a hard snow climb later in tho year. Provided one 
- - . . - - - - - - - - -- - - - - - pp --- -. - - 

Cleo-. l o \ i~un l ,  Vul. \ \ \ L ,  1896 
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can keep warm and fit, get enough to eat, and has luck wit11 the  weather, tile 
rest is more or less plain sailir~g. Above all else, the necessity of sufficient and 
suitable food is over\vl~elrning; i t  keeps one warm, healt t~y and cheerful, 
and stol*c>s up the esrrntinl entbrgy. I t  is easy to keep warm, even without 
fires, thougl~ I am told that it freezes every night on the Taghdnrnl)asl~. We 
never intlulged in  tires or stoves, as fuel was scarce and only consisted of 
yak-dung, and a sufficiency of va rm c lo t l~ i r~g  was a far  better substitute. S u t  
the food question was a more d~fficult one to solve, with our lirnitecl experience. 

''l~e Pnmir clet,aclimrnt consisted of Hingston and myself, 10 gurkhas, 
about the same numl~er  of serva~lts, ortlerlies, native guides and interpreters, 
ant1 some 70 or 80 permanent coolies. 'Yo lteep rougl~lg 100 nlen rationed in  
a country that only produced milk \\,as a cor~st,nnt source of anxiety. W e  
I~ought, c~ta  from Hunza t,erritorp ant1 Inore mils pro~nised 1at.e~. Once on the  
l'amirs nre wrote: to and 11:ld a proniise from the dmban  of Tasliliu~~gl~iirr for any 
amount o€cct~c, up to 8000 Ihs, b11t owing to F;~ilure 0 1 1  the H u ~ ~ z a  side a r ~ d  the 
arrival of Clrinrse troops a t  'I'as11kurgl1%11, \vo were for a t i ~ ~ ~ c ?  reducetl to lralf 
rations. I I::td then to disrniss some coolies and this cramped our actiot~ to a 
cert,nin extent,, necessitati~lg 1i:Iiter and more ul~comForta~l~l,: camps, wit11 their 
atstendant conseqllencc,s. 'l'lre signallers were c-acl~ supplied wit11 a mate fo r  
cooking purposes nut1 t v o  coolies lor collecting yak-dung for fuel, &c; t,l~is \\,as 
a minimu~n for them. T l ~ e  main lesson learnt from t l ~ e  \\.ark in 1912 was 
the  futility of trying to carry ou in t l~ese  parts wit11 illsufficient men. 

' 

T11e ration for all men was two lbs. of cttn per day, and tliey could 
sometimes st lpl~leme~lt  this wi t l~  sour cu l~ l s  ant1 lnilk, all occasiorlal sllerp, 
goat, ibex or poli .  Wl~i le  this ration could be maintained, tliere mas never any 
sickness, exclapt in t , l~r  ca5e of one lil~irl:~ssie wllo sutfered From mountain sick- 
ness the wl~ole time and Iintl to bt~ left, in the dep6t camp a t  Mintaka Althsai; 
besides this t l~ere  were a f rw c : w s  of local mountnil1 sickness amongst the  
men. I t  wirs noticenl)le tllat one district was far \voIsse tlran tile rest in tliis 
respect; tliis \Ifas ICilik East 11. s., w l ~ i c l ~  was p:rrticr~larly had just hefore the ' 
beginning of a wet-1~ of very vile weatller. I think rveryolre mas distresstsd 
\vl~en 1)reatllirlg on tltis occ:lsion, even t,he SarikGli interpreter \vit l~ us, and a 
Sarikbli dog was actually sick. 

Wl~et,her this mas "regional" or "seasor~al" sickness, I cannot say;  pos- 
sibly tlie latter, as on two 1:rter ascellts of the same station the distress w:ls not 
so great. 011e  of tlle part,y q ~ ~ i t , e  lost his :~ppt-tit,e towards the end of tlre 
season, but this (nay have bee11 tlue to the unepprtising rlature of tlie fuel, 
whic l~  thougl~ servicetlble ml~en c l ~ . ~ ,  caused a n  unpleasant odour and taste to  
pervade coolted Food during bad spells of ive:ltl~er. 

The signals usetl were in nearly all tb:lses, helios, and I sllould here like 
to pay a tribute to the signallers :rnd kl~alassies, \vl~o had n very hard time of 
i t  on the whole, and suffered rnucli discomfort. 

I l h e  1 Pir~nir detacl~rnent 1)egan work on J u n e  4th, tlie dny nft,er our arrival 
on t>lie 'l'aglidulnbarh. Helio Iriell were sent out t,o D:lstl~r and Lup Gaz, and a 
reconnaissa.~ce ~ V I I S  1n:tcle f roln Min t#ak:~ Ali l ~ ~ a i  11,s. EIelio co~ul~iunicat~ion 
was cstal)li.;l~~~d \\*itaI1 U:~*tul., hilt t . 1 1 ~  I I I ~ I I  st-nt to L U I )  Gaz, Failed to re:~c11 t11e 
summit owill:. tosoft, sl~o\v, an11 a raservab p:lrty. qltiulily put ttl~rc)l~gll their 1)a- 
oos l)y Nnik Uulnvr S i q ,  9r.h C)~~rkh:ro, was so111 in tlloil. ~llrlce, ant1 ordered I I ~  

the  next d.1.v. On t l ~ e  5111. we ~ll.~t.cl~etl tg) I)elow I 'al i l l t , ;~kl~~ll  . a ~ ~ d  011 tile Fol- 
lowing clay t,nok n light ci~11111 I ~ : i l f ~ v ~ y  111) tlie I ~ i l l  :rntl campetl at ~rbout 16,000 
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feet*. The route led up a l e f t  bank trib~rtary of the liaracIrukor :llld was 
quite easy. On tihe 7th. sending our light camp down with orders to pick up 
the base camp 011 thc Kamcllokor and marc11 mund via. the CIlinese post of 
Beyik to a point in tlie valley of that name east of TakhtaklrQn h.s., we ascended 

the latter, and found Bell's signal and mark intact. The tent signal had fallen 
slightly over to one side, and was partly buricd under snow. We llad only in- 
tended to reconnoitre from here on this occasion, but the climb had taken us 
less time than we had expected. Tlie route led up a steep snow couloir to 
some gendarmes and then fo1lowc.d the ridge for about a mile, and the earlg 
start mado the way quite easy. The day was brilliant, and we were able to do 
gome observations, ~vlrile Hingston carried on the photographic survry. 
Abdulla meanwhi!e reconnoitred for a way down into the Beyik Valley, hut as 
it was gctting late when me left the station, and his route nras on snow with a 
tendency to avalanclre, we selected a better route later in tlre day. The trian- 
gulated hcigllt of T a k h t a l r l ~ ~ n  is 17,595 feet. 

On tlre 8tl1, two Cossacks visited our camp and after inaugurating a 
new en,lente c o ~ d i ~ t l e ,  wit11 not a little success, we marched to belornr Sarblock 

h. s., the Russian East station, and made our plans for the next day. One 
signaller bad been despatclled to 'l'ongder li.s., ~vitll orders to expect a call on 
the 9tl1, and after n vprg early start owing to the presence of a 1ar:c. nun.lber 
of ibex in t l ~ e  neiglll)ourllood, olre of \vllicli was bagged, 11 e ascended Sarblock, 
heigl~t  17,284 feet, and found tlie ltossian signal and Bell's mark intact. The 
station mas an eaqy one to climl), but uufortunately the day was none too fine 
and tonrnrds evening slight sno\17 fell. For a time, however, we lrad a fine 
view of the Russian Pamirs and of the Sarikd Range, the latter trending 
away northwards. I tlrinlc tllat the summit of Mustagli Ata, " the Father of 
Ice Mountains ", 2A,388 feet in heiglrt, might have been visible from here if 
the view in this direction lrad not been spoilt by tlre heavy clouds. The Rus- 
sians used an opaque signal and as such i t  was a very good one. Four inclined 
poles met above the marlc, and a t  their junction there was a fifth and vertical 
one carrying the remains of a flag. This admits of a theodolite being placed 
over the mark and under the signal without disturbing the latter. A similar 
mark was observed on Kukhtek, (Russian West) h. s. (height 17,031 feet,), 
the observations from which were completed in 1912 by Bell. The signaller who 
had been sent to Tongder signalled to us from a spur that he  had been unable to 

the summit or tlre station, so we bad t,o mabe up our minds to follon' him 
on the lot11 

At t l~ i s  time. our carnp contained a curious variety of races and ~.eligions. 
Besides the Cossacks and their Cllinese servants, there were men from Hunza, 
Baltis, Gilgitis, Kas1imil.i Ma\lo:nrnedans and Hindus, Sarikbli 'l'ajiks, Gurkhas, 
one Englishruan, olle Irisllman, and a down country Mallommedan cook. On 
only one occasion did I cver notice the sliglrtest unfriendliness between any 
two me11 of' different ].aces, and this was I)r,twren a Hunzakfit and :L Sarilt6li 
headman who ha(\ givcn lliln an order. With this one enceptiolr \I \ ~ i r l ~  was 

quickly sett,l(.d, thr most cot,tlial t.elations existed in the nrhole camp. 

T l r ~  Survey dctaclrrnent l ~ a d  now brc,n in the three biggest c.rnpll.cb of 
the world, t h e  roost complex. the. most ancient, and the most antocratic. After 
a journey lasting cbxactly two montlis since the day of leavittg Delrra Dur~, wr 
had reachc.tl tlro ltussian stations, and wchre ready to begin observi~lg on the 
way hack JSvcrytl~ing xcerned to promise well; there had beon no sicliness, 

- . -- - -- -. - - - -  -- - 

The mmra o i  I w < ,  uncrolda Rure 16,360, but vnr~cd *n muoh on dlfferenl uaronla, 111111 I l ~ r  IlnlgIlf* bp lllie 
w r ~ n .  nr, unrcdtnhl, 
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it s c c ~ r d  as t l ~ o u g l ~  we hat1 nothing to worry about as rtagards food; the  Sari- 
kGlis were most friendly and hospitable, and the weatl~cr I ~ a d  given us the most 
protnising indications. 

On the lo th ,  Ilowever, we awoke ahe r  a distnal \\rindy n i g l ~ t  to find the  
tvllole place a dreary white \viltlerness of snow, and snow was still falling wit11 
a silent steatly monotony that gave us the impression of a glimpsc into eternil y. 
With scarcely a I~reak, this continued throughout the 11th and 12th, bu t  an 
apology for a clearance occurred on the 13t11, and we were able to move carnp a 
few miles to tlie n ~ o u t h  of the Tongder Jilga. But  snow came down on us  
again about midday, and we were forced to pitch camp. 

On the  next day we left camp a t  5 a.m., and went up Tongder b. s. 
(17,611 feet). The going was not difficult; in fact we did not' have a piece of 
really, interesting climbimg the wliole season; but tlte snow was new and soft, 
so that  we sank in places up  to our thighs. Even so I think we were better 
off on this occasion than me sl~ould have bcen later in  the season, when the  
route would have been either on loose rocks or shale. I observed to a few in- 
tersected points, as Bc11 11ad completed t,he stations the previous year, but the  
weather mas vile, and sno\v const,arltly fell a t  intervals. 'l'he mind mas also very 
strong and I used the observatory lent. I aEt,er\r~arcls gave this up as I found 
much tirne was wasted by uot having the right wiudow open mlteu mauted. I t  
was more unp1t:asant without it, but I do not tl~inlc the observatious suffered, 
and wlion in the tent  in a Iiigl~ ~villd I mas a1m:rys in a mortal terror tha t  the  
tent woulcl I)e carried away. Or1 tltis occasion as on several occasions later, the  
ink froze, so that we Itnd to record in pencil. W e  took the signaller u p  wit11 
us, but Ile sutftbred L'ro:n slight mountain siclcness, as did one other of the gnr-  
k113s. About 12-30, we dccicled to return, and me l ~ a d  a great "Joy Ride" 
orb the snow on the may down. Tlte snow was in  excellent condition for :L 
pliingitl; ylissntlc, :111tl of just t,lie r iy l~ t  cortrist,e~~cy t,o runlie t,l~e pace exltilarn- 
till?. 

llaving dcpositcatl our signaller ill  :L low cuml, :\l)out 15,000 Ect,t,, n7t. 
marched in tl~c- yloom ot' anotlter sno\vst,orm t l o \ v ~ ~  tltr Bt-yik, to I)elo\v 'l'akll- 
takltun 11,s. & t ~  I Y ) Z L ~ ( !  rrceivetl rc.l)orts I'ro111 ottr sigr~:lllers of the joys of the 
camps a t  Irigl~ alt,it,trtles, but could do 110 more tllan rave against tlte fates, the 
gods, and the wcbntl~er. 01i t,lie 1Citll. it really seenlctl that  our curses had 
had sotne effcsct and we started off fo+Takl~takltun, 11ut only made some 2000 feet 
before tlie sr~orv cauic down again. The next d a j  \\.e \\ere away het'ore 5 a. m. 
hoping against l~opc the weather \\rould change for the better, but on reaching 
the surnmit, i t  turned as bad as ever, so we pitched our 16 lb. Whj-mpvr tent, 
packed a few people in another, and sent the rest down. Towards evening, 
we a-erc: nblc t,o get solne observat,ions completed as the weather cleared nnd 
one s p ~ r t ~ s r n : ~ ~ ~  in rhv !)t .h Gurkhas had r+!turned as soon as i t  \\ras possible. 

" . . .  . . .  ... . . .  ... . . .  ... '  l ' l~r delighted spirit 
'"Po bat,lte i n  tirry Hoods, or to reside 

'' Tn tl~rilliug regiol~s ot' t.ltickribl)ed i c ~ . "  

Wc then dined o k F  ram-cllakors' eggs, a ribre occurrence and  
one wlticlt, in~ident~ally, wc rc?gret,t,erl afterwards, as we did no1 
come across any more. :is we Iiad had a lllcssnge tlt~it t,llc 11elio men had 
been unnble to find tlie Tomtek xn:~rk we dccidetl 11ot to wait,, l l i~ t  t,o push 
on and return wllen we wero certoin t l ~ a t  tltis station was correct, and in the 
meanwl~ile wo sent our Sarikali interpreter, Arzu, an  excelletit man in eve1.y 
way. to lrelp the llelio squad. Early on t,l~t. 18tl1, we sont word down to our 
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low camp for a doul)le marclr up  the Karachukor to Kuss Kussu, and 
ollrselves mrrcl~ed t l~erc ,  arriving a t  nigl~tfull below our next Survey 
s t n t i o ~ ~ ,  Dastur. Our bedd~ng tlid not turn up, so we slept in hope and our 
clotl~es. 

T l ~ e  10th deserves a new paragraph, for i t  was clondlt~ss t l ~ r ~ ~ ~ ~ l ~ ~ ~ t .  
W e  mere, however, :i little late: in gclting off, becausc: the m a ~ c h  on t,IIe )8t,I1 
had bee11 r:tt,l~er too severe on tJre coolies, but me rcacl~c,d t l ~ e  stat.ion 
Dastur by 2-30 p. m ,  and cnlled ul) most of t.l~e st,at.ions, the gtrrklrss t,urninp 
out of their t o ~ ~ t s ,  like: warlnot,s after wintt~r. 'I'hc Lup G:IZ I~elio ditl not 
s l ~ o ~ r ,  so we l~ntl t.o return on t , l~e 2Otl1, w l ~ r n  we had 111ore IUCIC and were 
aide to finish off t>l~e worli. 'l'l~e return jo~~rnc?y, wl~icll afforded a pIc.asant 
glissade for nearly 8000 feet was accoml)lisl~t:d in ahout l1:11f an Irour. 011 the 
"1st) we took a l ig l~ t  cnrnp np Min~al ia  Akl~sai I I . ~ . ,  completed allout I~alf 
tlre ol)serviltions, al~tl t,llc nvxt day fiuisl~cbtl olf and came tlo~vr~ to our depbt, 
wl~ero \ re  Itat1 a wrasl~ and brnsh up, w l ~ i c l ~  we urrre sorely i l l  nevd of.  Prrl~aps 
i t  is notl~ing to be prou;l of', ant1 not quit,e t,l~e thing i l l  civilized coltntries, but it 
is n fact t , l~at  wc rarely ~~ntlrrssrrl I'or the rliglr t,, I~arl a I ~ a t l ~ ,  or wrre al)le to 
clrange our clot,l~es. I t  was eit,l~cr too cold or mc: 11ad no t,imc. In t.llis we 
m0l.t: 01- loss followed t l ~ e  ~ ~ r e v a l ~ - n t  cuslo~n of tlrc countr.y. But as rc,g:l~-ds 
w:rslri~lg orlr faces tliere \\.as no skin to \rasl~,  for tlre snow a ~ l d  wind were 
alrradp playing havoc with the raw flesh beneath. 

After a s l~or t  march on the previous day, on the 24th we Itbft camp at 
6-30 and, t : ~ l < i ~ ~ g  a light camp, went up  'I'orntrk; we completed all the 
ob-ervations to t,l~ose st:~tions on wllicll l~elios Itad been placed, \r ere able to 
send the camp Imck nz:lin, and follow in the evcar~i~~g. l ' l~is was our 11i~llest 
st,:\tion u p  to date, 18,608 fetlt, and it was very tiring keeping on one's feet for 
five l~ours  on end after a s r~rneu~l~a t  strenuous climl). 

Tomtek is one of t l ~ e  Iligl~est mount,ains in this part of the Pamir and 
everything appeared sp~-c,atl like a carper. crtirnpletl bene:~tli us. I t  wns intlt!ed a 
maqnificc?nt, siglrt and the mountains we Ir;td irlready been up seemed almost 
insignificnnt,. 'l'he station marl(-stone WIIS let into tlre icecap, whicl~ we 
ever~tuslly found 1.0 be a cornice. 

From here we saw a liter:~l waste of tnount,ains, nrl~ich for ever rooted 
out  any idra of :L tal~leland t4hat may have heen 1:rrking anyu~lrere it1 our 
thougl~ts  before. I n  evlbry direc~ion there was the same int,errninable range 
upon range, the same st,uper~tlous desol;ttion, plannetl \cit , l io~~t irny apparent form 
or tllouql~t. It was the Bart11 of B. C. 4004, i~ncl a sight to s t a g p ~  tlre 
imagination. 'l'l~e three greatest Ernl~irrs of the worlrl lay a t  our feet, and 
wi~iclrever way we loolcetl, they appvared desolate, uninlral)ited, and unin- 
h:rI,itable, a seeming Inaze, as t l ~ o u $ ~  Nat,ure Irad tired of metl~od and 
cast the surplus of the earth's crust d11wn here, I~oping that no one would find 
her out. 

On the 25th we divided tile detachment,, and while Hingcton kept nu 
wit11 the p l ~ o t o g ~ ~ a p l ~ y ,  I dou1)letl hack wit11 s squad to 'rakIrt.ak11fi11 11. s., and 
o\\.ing to a very early slilrt on t,l~e z6tl1, we finislled the worlt to l'omt,tblc a ~ l d  
Dastur-, and on thc: foll~l\si~rg tlay retu~.r~etl t.o our. de11&t, Wlrile on 'I'akh- 
tirltlrfin 11.9. on t.lris occa-ion, :I kl~alassic~, wl~ile Iluilding the cairn, dropped 
bouldiv on my knee a l ~ d  larned me l i~r  n clay or two. 

We now i~,!endcttl t,o take a rest. rrn wc3 I \ : I ~  Iwen up  f o ~ ~ r  stat,iona in eigllt 
d a y ,  ofton with l o ~ ~ g  m;r~-cI~es Irt~t\r~~-en, srrd wl~ilr  rrt Milrtaka we l ~ a d  an 
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opportunity of observing our surroundings n1ol.e closely, and I extract the 
following note froul the doctor's journal. 

<' The fat-tailed slrcep n,llich the nomads tend arc interesting. I n  tho 
minter, when food is scarce, tlle fat in tlrc tail disappears, and in t l ~ o  summer 
accumulates to such an extent as to form a largc rounded mass projecting from 
t l ~ e  llindcr extremity of the animal. T l ~ u s  does Nature convert that  mysterious 
anirnal appendage-tlre tail,-into a storelrouse for food, mlricll in time of 
need, the creaturc can barn up and use for fuel in its economy. T l ~ e  sllearing 
season has just passed and 11iost of tlre slreep are Larc of their wool, nit11 the 
exception in many cases of a largo area ovcr tlre buttoclts, I\ I~ich  11as not been 
deprivcd of its natural covering. I nras unablc to understand clcerly why that 
portion of tlrc animal 11ad not been slrorn. Tlrc animal's great cnenly sccms to 
be the mild dog, nrl~ich is also said to c:luse muclr llavoc amongst the o c i . ~  poli. 
Tile Sarikoli uses tllc don~csticated dog for protecting their flocks ngainst i ts  
wild cogeacr". 

W e  \la11 a little trouble with one -yak owncr on this day. Nos t  of these 
people hare  s very pow iclea of tlre raluc of money. T l~cy  can get rery little 
in Taslikurgl~:in, and so, nrllcn one pays for anything in cash, ollc has to realize 
that  to be a fair exchange, one must pay for timc wasted in  getling 
tllings the ten n~arclres from Kasllgar. Bell rcalizcd tlris, ancl produced a 
wonderfully fair  rat^ for evcrytlling hc or any of llis lnen might want, and 
llimselE insisted on tlrese rates being paid. Tlle rate for p l i  transport is well 
kno\vn,-one rnper per day for any ~ n n r c l ~  \\l~ctlicr for half a mile or thirty 
miles. This is quite fair, 1)ecnusc n ynl.; needs I IO tcnding nlren l~alt ing,  and 

\\rill go apparently all clap wi t l~out  worrying. Bell also used to pay tlre 
sanie rate for x milliinq gnli. Onc I~eg,  Iiulnalil<, IIOTI PI er, 11nd n ycry fair idea 
of the ralue of ready lnoaep, and besides being qnitc incapa1)le of counting 
above ten, 11c could see no reason wlrp we slrould not pay a rupee a clay for a 
n~illiitrg yali and a rupre fol. m c l ~  of he?' tzco ccilccs, tlrough tlre latter were 
actnnllg fattening on our milk. We c~elztnallg gained our point, bllt during 
the  negotiations, he llad bee11 rcchristenecl " Bukl~nnssie Brg  "-the bulil~sticl;. 
I mas aftern~arrls told by n Snriltoli tllnt 111c namc Irad stuck to him and rrould 
remain \ritlr lrim till his dying day. 

On tlre nftcrnoon of this (lay t l ~ c  camp presented quitc a gala appearance, 
all tllc g~lr l i l~as  getting liold of Sar i l i~ l i  \rcdding garments (mostly fcminine 
attire) and comiug to us to 11e photogral~licd. 'l'l~e liit Inn5 1)e described aptly 
by t l ~ c  word ' I  loud ", 11nt detailcd description is quite out of the  question. 

On the 49tl1, we lrad i l~ ter~ded to morc camp, but early in tlrc ~norn ing  n 
Ol~incse oiliccr ranic to call on us, 11aving as 11c told us  lost 11is camp. So we 
remained onc more clay to cntertai~l  l1i111. Y ~ i n g  C I I I I I I ~  LIIII \ \as  still i n  
possc,ssion of his pigtail and quaint liit with his abs~lrd little stran, I~nt ,  I ~ n t  the  
Rcpu1)lican lrttX?~r I ~ a d  nrrirc~d ant1 ]I(, told us that pigtail n l ~ d  kit lincl a11 to be 
cllangcd witlrill tlir 111o11tll. TIC ratllcr lilic~d our I)rnlldg, and wc toasted n new 
mtentc to " Askolrc ". Convcrsntion 11 as calsric>tl on tlri-oug11 t ~ - o  interprc,tcrs,- 
t l l ro~rgl~ illc mcdirun of Turki. Alien tilTln, n l l t~n tlrc fact t l~x t  he 11ad llad 
cnougll nns made kno\vn to 11s l)y tlrc csprrssirc ~ ~ r ~ u n r l ;  tlrnt l ~ i s  llead was 
going '' h~rl ln-pl~l /cr  ", \17c fo11nd t l ~ a t  it was ncarly tca tilr~c. 

TVc Irad arrangcd to incct McInncs about the 1st on tlrc Kilik Pass, 
so on the 30t,l1, me n~arclrcd to l'ngllmlnansn, west\\ nrds up  the Pnmir, and on 
the following day rcnclrcd tllc Rilik l'nss, after a lrnlt in Tulboy's lrospitnble 
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khourgas, where after  much kow-towkg and askolas nre bade adieu to Yung 
Chung Lun, who asked us to stay with him a t  Tashkurgl~%n. On the way 
n7e had a n  interesting experience in the  shape of I~unting.  Arzu's dog enter- 
tained us  by stallring and killing a marnrot, much to the admiratioll of my 
dog Smiler, nu optimistic enthusiast, but  one nrho had no idea of hunting for llis 
own food. A t  the top of the pass \Ire heard that  McInnes was in camp a t  Bun-i. 
kotnl, and sent word to lrim to meet 11s on the  pass the next day. His chief trouble 
was the link between the Chapursjn and the  Kilik, and I believe he lla(1 by 
far  the most d i5cu l t  country. His  climbs were xvortlry of the name, and he 
was near enough to the  Pau~ i r s  to get most of the bad weather. H e  loolred 
thoroughly n-orn out and from no\\. on\vards his lrenltll caused us all a n  extra 
anxiety B u t  he stuck to i t  like a Trojan, a ~ l d  n-as the last to finish work. 

Our food question n-as now beginning to cause us some fears, as tile 
promised convoy from Hunza mas a fortnight overdue aucl a11 the Inen were 
on lralf rations; we fell back on the  Ambau'a promise, but as bad luck kould 
have it, a regiment of Chinese troops had arrived in Tasl1k~u.gI15n and comlnan- 
&eyed all s u p ~ ~ l i e s .  The local Regs t l ~ e n  came to the rescue and supplemcute(1 
tire small ration ~ v i t h  "lnssz", or sour curds, and 1 can never be grateful 
enougll to them for a11 tlre help they gave lne during this time. At  tllc same 
tiule I llad to reduce nly s q ~ l a ~ l  and send some nlen back. 

It was bitterly cold on the pass and I believc tllc \rind is alwajs the 
l i n ~ i t  here. I t  cleties description. Heavy darli ominous snon- clouds \\ere 
gathering to\\-arcls evening, and on tlle 3rd Ju ly  after asce~~rling the new 
station of Kilik East ( lieiqht 16,203 fec.t ), \re conimt~~lced to cltiar tlre cornice 
an-ay; 11-e soon foiuncl this n-as too ~ L I C I I  of a task, and would have talieu us 
day" so \re had to build a large platform from mlrich nre coultl see ovcr the 
cornice to the 11ortl1. 

Our camp n7as not with us so nre canie do\\-n solnr 2000 feet for the nigIrt. 
1 1  111e following morning it n-as distilictly dismal \\-hen we woke up. 'l'l~e 

country l ~ a d  again become a vast white desolation, and sno\jr \\-as sileiltly 
falling. Dark tlrrea tening ciouds loaded wit11 misery rolled orerl~rntl, and \\-e 
remained in  our sleeping 1)ags a11 dny. 

On tllc 5tl1, 11-e again \vent up  Kilili East 11. s. T l ~ e  new sno\v I~ad 
completely clrangctl t,lle aspect of t l ~ e  count,ry, but  the day seemed as tlrorlgll 
i t  intenilt:d to IIC more obliging. I t  nras n7eary \rorlc p lo~~gl l ing  t,lrro~~glr tlre 
frc:sl~ly-fallon srlonr, and n.l~en we reaclicd t,hc siummit,, and set up t l ~ c  ol)scr- 
rato1.y trnt ,  tllc wcat,llcr I~atl again cllarlgcd for tllc worse, and wc I~ad  notl~iiig 
to do hut crn\vl Imck iirto our slevpin(~ I~ngs, and liston to tlrc fht id- l l~~lrl  o L '  tlre 
snow outsitle. W c  nrcre imnicnscly cllc,ci-t~l to\\-ards cvcning 1)g tlrcb :~rriv:~l 
of 11t:\\~s tlrnt t l ~ e  IIi111za atil mas onlj' two marcl~es ofF, ant1 it sc!eiiled to give 
us :i nc\v Iropo. 'I'lie ~ l r s t  d:ty \\.:IS the s:~unc nlonotony rctlceulc~tl I,g on(% faint 
glinll~rcr of :L sari. 'I'wicc \ r e  loft our slcc~l~ing l~ngs  ant1 clcarctl :I\\-ay t l ~ c  silo\\, 

fro111 t l ~ c  oI)st\r\,atory t ~ l ~ t , ,  n~ltl set up tlre tllt:otlolitc. But  almost a t  oncc: ~ r c  
11:ltl to 1)acli 1 1 1 )  nntl cr:l\\-1 tlisco~~solately I)ack into c o l l ~ l ~ a ~ ~ a l i ~ c ~  coml'ort. A 

coolies, o11c: o f  tllc I~cst ,  Llrrivvd in t l ~ c  cvenin; tllrougl~ tlrc. Illizznrtl, : I I I I ~  I'ountl 
llis \\.a? to onr Iligl] C : L I I I ~  011 t l ~ c  top of tlrc l l i l l  \\.it11 :I d ~ I i ,  t l l c >    no st n.c,lcson~c 

llntl c:vcr r(tc(:i\-cyl. IJtrt t l~crc  was I)acl ncn-s. h1cInnc:s :11it1 Collins \\-cSrc 
] laving grc.:lt(:r trr)lll)l(b tlr:ln t11t.y lratl cspcctctl, owing 1.0 n I ' : I I I ~ I ,  in t . 1 1 ~  1 'CC0l l -  

nnihsall(:(-, ant1 I \\-:IS nslicvl to  ol,servc from llrc t11.o l i i l i l i  stat,ions to tllcx s o ~ ~ t l l .  
Tllis Illc,:lnt, tllat J slloultl :~nyllo\v 11:lvt: to revisit lcilili l h s t  11. s., so t1lcl.c \ \as  
l i l t l~:  I '~~r t l~( : r  I I S ~  in I I I ~  r t : ~ ~ ~ a i l ~ i n g  011 t l ~ e  station no\\-, ant1 on tile '7tl1, nftcr :ljiain 
exlMbricncing tll(. snnlc snowy n.csatl~c:r, 1r.c tlccitlc,tl t,o 1t.nvc and coml)lc!tcl tllc 
lvork on t h ~ .  Pa~n i r s  it.self. L)csol:rtc as t l ~ c  pass sccmcd undcr its wlritc pall 
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of snow, i t  seemed a veritable paradise after the  discomfo'orts of the lnst few 
days, but we did not linger and made our way to Tulboy's Itl~ourgas, where 
we were the recipients of his generous hospitality. W e  exclranged presents, 

and then llad our first bath for over a week. 

I n  the morning the neatlrer was brilliant, and we marched to the 
Jalung Jilga, and on the follomir~g day ascended the hill station of tha t  name 
(17,510 feet). I t  was a pcrfect day, ancl all the lights shometl except one. 
This me afterrnards found was due to both tlre sigl~aller and his mate being 
tenlporarily unwell, and lr~cltily we did not wait. W e  czme down the same 
day, and follon.ed n.itll an  evening march to a spot below our next  station, 
Karnkokti (17,708 feet). On the lo th ,  me went up  this station in finc 
n-ent,her, observed to all statio~rs and poil~ts, ancl returnetl to our low carup. 

On ~vaking u p  the followinq morning, I fo1111d I was snom blind, as 
was Kr~lbir, of the 5th Gurlthns. Observing iu a snowy land is rather hard on 
the eyes, ancl from now on~vards tlll t l ~ u  eucl of tlre sPn5on my eyes ga\,e me 
trouble, particularly after a lor17 day's observations. On this occasion I made 
someone lend my yak to oui- nes t  camp belon, 'So~utek, fro111 \rhich station we 
mere now goiug to observe to the for\vartl stations. W e  n ~ e t  331audy on the 
way, mllo gave us an nccoiult of his sllooting luck, autl be camped with 11s for 
the niql~t .  TIe had esamined rllnlly of the minor valleys in search of 0 1 3 i . s  poii, 
and lint1 secrlred some of the best heads in the district. I n  addition he  \\as 
able to add to our scanty knon~leclge of some of the outlying ptzrts of this 
Pizluir. JIy rc~cordrr, Pnntlit Rftab Bhau, Ilad a n  accident doring this 
marc l~ ,  rind was p r ~ t  Aors [it. corl~bnt for a mont11 aud Hiagston very Iriudly 
offered to nrldertnlie the d a t ~ e s  instead. I cnu never be safficientl  gratrfol 
to l11n1 for this, :rud or~doubterlly I N  snvetl me by this means n Iargc nmount of 
trouble 

We l~arl n great clay on t l ~ e  12th. A t  t l ~ r  first streali of dn\vl~ n-cb did a 
l o l ~ g  t,relc op 'l'oult,eli. 'I'here was less of the minter snom tlrau nu our for111c.r 
visit, and t,lle nenr snow I~ad  cleared away I)y no\\,. Agaill ~ r - c  Ir:ltl the perfect 
view fro111 the top. Somt~llo\s one felt t l~at ,  t,liis one rictn. \\.as wort11 :in? 
amouut of tliseolnlort. hIy eyes were cnasing a ,pootl deal of  troltble, n~ltl 
owing to tlre cor~stant rcsts that I I~ad  to t.akt: fro111 this cause, ohst~rcations 
\\,ore vrry slo\v. Bnt all tlie l ig i~t~s  \\,ore sl~on-ing up well and wc n-ttre l u ~ l ~ ~  
in gettirrg t l ~ c  \rorlr complctrd; we lverc thus able to ret(\rn to our low c n ~ i ~ p  
same day, arriving just before tlnrli, nftcr :iglorious ant1 esl~ilnrnting '. breec.lrcs 
glissndo" lor s o ~ i ~ c  :3000 ft?ct,. I\-e ~ o l l ~ c t c ~ l  n good Innuy sl)ccirucns of tile 
flora on our way back to calup, lor t,lre sitlc \-:~llrys \rtbrt3 Ily uon. cnjoyi~ry tlreir 
s l w i ~ ~ q ,  nutl, colnl~:~ratirel.v spcal i i~~g,  t l ~ c  lnlld ucnr bllcb wat tw of a tributar. 
streal11 n.;~s really :~ln~ost ,  fcrtilc. 

On tlre l : j t l ~  \rcb n~nrol~ctl  to Lup Gaz Jilgn. I~nlt~ing err I * O I I ( ~ '  :it onlS 
dcpbt for IIIIICII. \I'(\ c : I I I ~ ~ ) c ~ ~  on tilt: S P O ~  ~ v l ~ ~ r c  1Inrry Ikll  l~ntl tlictl :11111ost 
csact,l,v a ye:rr ago. 11:trry l1:1t1 t ~ ~ ~ t l t ~ : ~ ~ ~ c ( l  lrir~~sclf to :11l tI~t>sc p~ol~lct  t1111 . i l 1~  

his stay ori t,l~c L'nniirs; -1rz11 to111 In,, 111% 11:ltl ncvcr nlct : ~ l ~ y o n t ~  \vlro Irntl set 
sr~clr :I I ~ i g l ~  csn~nplc .  11,. rcl'r~sotl to c o ~ ~ t c . ~ r ~ l ~ l : ~ t c  tlr:~t I IC  \ I - : I~  ncar tlttntl~, :llltl 
1vlic11 Ale: L11r1c.s :~rlivc.tl nfttlr :r lo11q tl:tyls ritlr. l I :~rr!~ 11:1tl toltl l1i111 to go :111tl 
gcbt, so111c rcst. 'l'l~is \\,as tho 11r:~vc: .;pilit tlr:~t cor~ltl tlrir~li o l  otlrt.rs, \ v l ~ c > r l  :lt, 
tlcntlr's tloor, :111tl tl~t. inq)rcssio~~ t11:it this ac t  \\:id 011 t l ~ c  pcoplc\, \\-:is olrly 
c!clr~allctl by t,l~t. cnlli~ rcsigllnt,ior~ \ \ i t11  \ v l ~ i c . l ~  lrc tircc~l t l ~ c  c11t1 :11o11(>. 'L ' I IOS~-  
w l~o  1i11cw 1I:lrr.v I)c..;t., lincw I ~ i s  st,rrliug \vr~rt,l~ nntl his s~)l(~utlitl t111nlit ivs, allti 
to solnu ost.c~nt. call gnrtgt? t,l11? loss. 1311b it. ~ l t~c( ls  n visit to tllc lor~ely stlot 
ml~ert: 11e tlietl, to gct :I g l i l r~~st .  O C  ~ v l ~ n t  I~ i s  t l ~ o ~ ~ g l ~ t s  n ~ ~ t s t  I~nrtl bccn, nntl get  
n truc arlswcr to " cui IIOIIO ". il runt1 ulorc t~usclfisll nnd urlcouccrnetl for 
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his omu estate, i t  nvould be liard to find, and a more conscientious observer is an 
impossibility. I n  a letter Colonel Tcl~eikine wrote to me from 'l'ashkent, he 
said " Quant ?L moi, je suis fort lieui,eux d'avoir pris part au travail universel, 
avec nos amis les dnglais, ~ n a i s  moo bonlieur fut  assombri par la mart 
soudaine du jeune, intelligeut e t  sympatliique compaguon de travail, c]ue fut 
Monsieur le Lieutenant Bell." 

At Lup G3z we built a large cairn to his memory, \rith a sllitable 
inscription cut in granite, tlie work ol' some liours. I t  is not often perliaps 
that Maho~uinedans mill apply [or permission to build a sllririe to the memory 
of a Christian, but i t  was so in tliis case, and I found that tlie Sarik61is 
already knew this o alley as t,lie " Bell-Sahib-i-Jilga ". His example nrill 
remain in the memories of these people for many years to come. 

TVe completed the observations from Lup Gaz, 17,699 feet, on the 14tll, 
and on the next day did a short march to our depbt. I t  snowed slight,lS, dur- 
ing the day, but nothing to speak of. W e  liad found that the llelio men on 
Lup Gaz had been unn~ell and me had lef t  a squad to relieve them ; so not8 that 
we \Irere certain oE a light tliere me returned to below Jalung Jilga 11.s. and 
camped in the Kara Jilga. On the 17th after sending our camp on to Kuk- 
turuk, we climbed the station by a gllastly route on shale, fiilisl~ed the 
observations and followed 011 yaks to our camp belonr ICukturuk h.  s., arriving 
about nightfall. 

My eyes \verc, rather strained again, but we fiuisl~ed Knlcturulc off tlle 
next day, being able to ride yaks up the greater part of this, one of our lo\Jrest 
stations. W e  liad been expecting a dhk for nearly three nreelts now, and since 
the bad news from Collins and AIcInnes on the 6th \re had lieard notliiug, and 
mere getting anxious; a llelio message came in from the signallers on liilik 
East that they had been matclling to the south for some days ancl liacl seen no 
flash from NcInnes' helios. I was suffering from an attack ol rheumatism, SO nle 
decided to remain here for two or three days. Five stations liad beell ascended 
and observed from in ten days, which of course had meant very early starts, 
and late arrivals into camp of an evening. Therc mas always heaps to be done 
in the eveuing after dinner, developing the survey photograpl~s, cl~eclcing 
meaus, and writing up a duplicate angle book and notes of tlic day's work. 
Hinystou genl5rally had in addition to llelping me mitli t l~is ,  liis birds to classi- 
fy, the flo\vers to press, and on colder riiglits, a good deal to say on such 
sul?jects as Home ltule, the suffrage question, and Mr. Lloyd George. \Tie 
both heartily disagreed on these subjects, and fount1 it nu adu~irable may of 
gettiug \varm, I t  snowed and blew most of the niglit of tlie 2Ot,l1 and we 
expected auother bad spell, but this time it  passed off mitliout doing us any 
harm. I felt very rotten for two days, 11~lt was niuch butter after a rest, aud 
on thc dand, we \vent I)ack to the Kilik Pass. \Ve went up lcilik East 11,s. 
again on tlie ne r t  day and camped there, but I was not fit enough to t,alcc any 
observations. 'l'he follo\ring morning, however, Bulnar Singll was out carly 
getting in toucli with tlie various stations, and we nTere relieved to Ileain that 
McInnl5s liad finished obs~rvilig from 'Pong-i-tuk, (the old LZnrli station), 
which 11e had asceuded t'r0.n tile south, after a very llartl time, After iinish- 
ing the ol~ie~vat ions  we came down to our ICilik Pass base cnliip, ml~cre me 
remained for some days because l lcInnes  sent us word tlint Iic \vauted tlic Ilelios. 
llelio colnmuuicatiou mas maintained with Rilik East,, so tliat we could kl lonr 

u ~ l ~ o u  JlcIuuos liad iiuislled. Eearing no news, on hhc 2Stl1, \t7c nlcat up Kilik 
Wcst (18,020 feet), to try and find out what had caused the delay. Tlie I'amir 

observations nTcre finishcd off the next day, and tllosc to Tong-i-t1ulc on tllc soutl~, 
but McInnes llad not yot signalled through from Lupjangal hill station, and we 
afterwards found lie had mistaken the hills. A cutting snow storm made 
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thinqs unpleasant in the  afternoon and we returner1 to the more congenial 
at~nospliere of the pass. W e  were again running short oE food, owing to the  
failure of tlre Chinese supply. McInnes was also in  difficlllt,ies fnr want of food, 
and expecting every day me should he able to finish off onr work, we sent him 
800 lhs. of nta, again went on half rations, and sent out a foraping party 
under ollr Hunxa havildar; again we were helped hy tlie generosity of t,he 
Sarilt6lis. A few sheep mere bongllt a t  roinons prices. 

On the 3Otl1, it was decided to go to Mc I n n e ~  and lend liim some l ~ e l p  
Some Khirgiz had come in from tllr Russian Pamir.; for medical treatment 
and Hingston atatendpa to them. Thoupli there was vrrp little metlical work 
for Hingston in our camp, scarcely a (lay passed that some nomads 01. tribesmen 
did not come in for treatment, and Hingston a t  all lrours of the day was to he 
found busy Ilealing their infivmities. H e  gained a great reputation, and men 
mould come as much as ten ma~clies for his cures. Tlris lelt a great impression 
on the people, and to no small extent contributed, by tlie good effect i t  produced 
on them, to their kindness to 11s. 

These Kliil*giz nrel*e a very tliffr~*ent type from the Sarikoli 'l'ajik ~ v e  had 
bern accust,ometl to. A11 the Mongolian nomads Ilave left the 'I'azhdnml)asl~, 
and trekked td tlie sphere of Rllssian influence. They possess no land or lronses in 
Taslrkurghf~n, and so are quite free t.o travel from one collnt.ry to another and 
become the subjects of any Power, without fear of losing anyt,lrins hy so doinq. 
The fact that the Kllirgiz were liable to taxes to bot.11 t.he clrinese and to 
Hunza, was the primary cause of their re~lloval to liussian t,errit,orsy. 
Colonel Sir Tliomas Holdich, after the P a ~ n i r  Boundary Commission of 1696, 
wrote as follows :-" There being but a sbatlo\vy line of distinct,ion drawn 
between the Kl~irgiz tribal divisions, all of' nl~iclr appear to follo\r their yearly 
migrations in search of pasturaqe on lines \vllich are quite irrespective of 
national frontiers, we may expect that  t,lie wlrole Klrirgiz population mill soon 
be utrder tl~t: [lomination of t>he stronqest power, possessing the largest share of 
Paulir. Accortliug to information obtaiuetl by General Gerard when personally 
investigating tlie subject, tile Chinese taxation of tlie Khiryiz is of tlre most 
nominal description. 9 1 1  skins of wild animals killed (except oois pol l )  irre 
gi\-en up as tribute to tllc ~ 1 m b a n  of 'L'aslrkurghiin, but  no money payment 
whatsoever. To their owu Begs, they pay one per cent annually of all their 
fiocks. Such easy tertns are no dol~bt  attractive, but  will not sutfice to keep 
IClrirgiz nomads permanelrtly from Russian influrncen*. 

Sir 'I'liomns Holclicl~'~ propllesies have come about, and there arc non- no 
Kllirgiz living on the T a ~ ~ ~ d u n ~ h a s h .  I t  is possil,le that  this n-as I~ur*rirtl hp 
the  fear of n money tns, sllcl~ as tllp one imposed t,l~is pear bp t .11~ d t n b m ~  of 
Tashk~lrghf~n on the Sarikdis, and mliich they Irave flat,lp tleclinetl to pap. 
From what mc could tind out I)p quastionin:, the grazing on the R.ussian side 
albp<'ars to be far riclier bhan Hrat on the Sarikol. Sir 'l'lioruas Holdich records 
that  t,he grass on the Great. and on the Lit,tle Pamirs is est,re~llt>lp rich ; t.l~is is 
certainly not the case on the 'l'a:l~duml)aslr, where the only grass suital~le for 
grazi~ig exists near water a11d tlic. suow line. , i ~ a i u ,  in tlrc days of t,lre 
Couunission, it is recorded that the R u s s i a ~ ~ s  had created a w r y  11i:h rate of 
paynlelit for all sheep and livestock purc1i:~sed from the  nomads, aucl lratl insis- 
ted on tllc strict culupliatlce oT this order; ; ~ n d  one officer \\.as givpn a week's 
arrest for disobedience in this respect. The? do trot nppcnr to be so particular 
nowadays. 

* Report ou Lbc Proucedingr of the Pnmir ilonndnry Commission. 1896. 
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The reason that  the  Sarikolis have not followed srlit, appears to he from 
the  fact tha t  they possess l ~ o ~ l s e s  and land ill 'l'ashkurghii~l, and thep seen1 to 
be iinwillii~g to give these up, as t.llry \~oult l  u~lrloul~tetlly have to do if tllry 
\Irere to migrat.e to tlre I<ussi:rn spllrrc: of inflltenco. But. it is just l>oSsil)le 
tlrey too ~vi l l  1e:lve the ' l ' i ~ g l ~ t l ~ ~ l ~ ~ l ~ a ~ l l  if t,he An1l)an insists on a lnotlcb,y tax, 

On the 3 l s t  Ju ly  \ve III:I~CIIC(I clown to Murkushi, alld aft,rr our average 
I~eiglrt of over 15,000 feet for tllc I:lst t,~\.o m o ~ ~ t l r s ,  it was like gett,ing tlo\vn to spa 
level ag-ai11. How cnn I descril~e t l ~ c  joy of s r e i lg  real tr8ces again ? I L ~ ~ ~ . l ~ ~ ~ ~ l ~ i ,  
nrhicll on our arrival ruont,lrs bel'ore Ir:rtl seemed t l ~ v  ell~l of t.lle \vol,l(l, 
appeared a regulnl* 11arl)our of civilizat.ioll. Tlrr dwarf \villo\v forest us 
more cleliqlrt tllnlr n \\.nlk ill Gre(+n\vi(:I~ l'n.rli, :tnd I sltall nlnrays colrnc>ct n.il- 
lo~vs \\.it11 t.lris part, of  t , l~e ~~~~~~~~r. W e  campcvl there for tire ~ r i g l ~ t  on the 
lst, A u ~ t l s t  ~uovetl orlt ~rit,ll x very l i q l ~ t  canll? to meet. Mc1rlnc.s. After going, 
IIOII-ever, a conplr of nlilrs we ~ . e c e i v ~ d  a not(? fl-om Ilim, saying he was sn  his 
way to a forward station, and ~\,ould I)e conncctc~d t,lrrolrgl~ to t , I~r  Parnil- 1vol.1< 
by the time we could reach llirn, xntl that  tltrrc was n o  o l~j rc t  in or11- goilly to 
him. 7Vr t,llerefore left our Irrnviest kit, at  Mnrkushi, an(\ on the 2ncl ret.urned 
to  the 1Cilik Pass, and carnped t.here for son18 days, anxiously waiting for news. 
On t,be l.th ure llnd a helio Inessnye from AfcInnes, tl~rougll our signaller on 
Kilik East  11. s., to t,he effect, that  he had cli~nbecl a peak from which Ile could 
see 1Cililc East, and that  Ire int,ended to connect fro111 t.l~is; also tallat Ilr would 
oI)serrc. i f  fine on tlle follo\vir~g day. Tlle weather again turned had (Inring 
tile evening, I ~ u t  tlre 5th \\.as better, :rnd \Ire went up  Kilik East 11. s ,  and found 
tllat McInnes was ol~serving to tha t  station. W e  pitched our 16 lb. Tl'lrylnl)er 
on t,lle sumrnit, and the Iveatl~er drove us  into our sleeping bags early; i t  was 
very clolldy a11 night and a violent snow squall tlrreatenecl t,o kcel) 11s t11el.e for 
some days. 

At last however, on the  (it11 nre got into toncl~  ~iritll Murliusl~i 1 1 .  s., and 
mere a l~ le  to colnpletc the ol)servations and come down, 1)c.for.e t l ~ e  clo~lds 011s- 
curetl the hills. Duffadar Be: put us up  for the  night, and gresrntrd tlre coolies 
with a slrrep to celel~rate tlle success of the  worli. We now had no dot~l)t that 
tlle \vork \I-ould l)e finished, For- t J ~ e  worst. l ~ n d  I~een done, and the1.c only 
rrmainrcl the Cl~apurs jn  stations. 

W e  now hoped to get in ten day's work with the survey camera, and 
fill i l l  the hlanlts that  had necessarily to 1)(. left out during the more important 
work of completing tlre linlc. Ru t  we nrere caught ill 11ad weather near 'J'ag11- 
rarnansu, on the  7tl1, and on the  following rno~ning we awoke to f i l~d  the ground 
right d o ~ v ~ i  to the Karachukor under a white ~nan t l e  of snonr, wlrile clolrds lrung 
very low on the I~ills. Morning after mor~lirlg the  out,looli was t,he sanlr, the 
worst spell are had had since our arrival. 'L'he clouds seeurecl to I)e driven bacli- 
wards and forwards, u p  and donm the valley, each time tbe snow beill: driven 
almost llorizontally, so tha t  it was impossil~le to see anytl~ing.  Mrr had now 
hern on half rations for nearly a fortnight, and t ~ v o  nlauntls of' utlc, foraged for 
by Humayun had been left tllr other side of the passes, as soon as the ~veatlrer 
turned I~ad.  Our ten days' work with the camrra ha(l to he abandonetl on tlle 
12t,l1, on the  morning of wl~ ich  day we only had four (lays llalf ~~at~ions  left, 
ant1 still the  day's ration to issue. The wind was very 1,iting and cold on our 
way to our dep6t a t  Mint,aka Akl~sai, and nre sheltered from the storm a t  Vaqir 
Shall's encampment. Wr 1,ought two slleep at ten rupees encll a t  Mintaka, as 
thc  Saril<Glis were in the same straits as ourselves as ~*cgards ala, which had gone 
u p  to prohihitivc. prices a t  Tas\lkurgll%n, and was now being refused to t.lrcrn 
at  any price. In the evening, l~omever, three rnnunds arrived from tlrr forag- 
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inp party in Hunza, and we felt more comfortable. Early the next day wo 
started to pack up our dcptit, and were nhle to cut down our kit to a large sxtent, 
by the distribution of warm clothing, tins, old hottles, etc., to the Yariktilis. 
These latter were in~mensely appreciated, as were oltl kerosine oil tins, and it is 
a uscful thing to know that tllese men almost prefer them to any ot1lc:r form of 
haklrshish. I n  tile: evening a little more nta arrived, and I was even ahle to 
repay Mahomed Beg for some of llis kindness with a present of atn, of which 
he had run out. I t  mas tllc same dreary day, similar to the previous fortnight,, 
and our last day on the Paniirs was scarcely l~etter. 

On t,lle 14th we ret,urned over t,he Mintalta, a snow squall driving us to 
sl~elter in the dAlc lrut on the summit of t.he pass rnit.11 most of our coolies. Now 
t,llat we were Icaving the Pamirs for good, one could not help doing so with 
a feeling almost akin to regret. I t  is a desperately inhospitable country wllere 
ho~pit~r4lit.p amongst the t,ribesmen is a religion. W e  t,ook away with us 
memories of a wonderful land, and of n wonderful people, wlrose kindly charac- 
teristics and generous help had lightened oal. work to a very considerahle 
extent. 



C H A P T E R  V. 

THE [,INK BETWEEN THE CHAPURSAN AND THE KILIK PASS 

by 

C. S. Mclnnes 

By the end of t.he 1912 season, an approximate series had been carried 
from Hunza northwards as far as Kl~odabad village in the Hudza Valley, and 
a reconnaissance had also been effected from tile ltussian stations on either 
sirle of the Beyik Pass to the Kilik Pass'. I t  remained to reconnoitre the 
country between Rliodabad and the Kilik. 

Khodabacl is ~ i t~ua ted  a t  the junction of the Kilik River, flowing from 
the pass of that name, approximately from north to south, and tlle Chapursjn 
River, which flows from the Afghan border on the west. This latter is the 
main branch of the Hunza River. During the previous season i t  had been 
found impracticable to carry the series by the direct route vici Murliuslli and the 
Kilik Valley to the Kilik Pass, and it had been decided to try and force a 
connexion westwards up the Chapurstin and then to strike nortliwards across 
the mountains and join up with the Kilik st a t '  ions. 

I shall here give a very brief description of the lower Chapurs%n, bet- 
ween Khodnbad and Spinje, mliic11 mas the only portion O F  this valley over 
whicll wc worked. On leaving the former place, one enters a valley nio1.e open 
and less striking than the Hunza Gorge, and i t  is pleasing to find t,hat instead 
of steep pathways hung on galleries and pegs driven into the cliffs, a compara- 
tively smooth and level track ovcr which ponies can travel, is met with. Six- 
teen miles from Rllodabad there is n small jungle of willows, ml~ ic l~  is lino~vn 
by the name of Spandrinj; the whole of these sixtee11 miles arc extrenrely 
barren, and almost unbcarsble in the summer months owing to the heat. 
Between Spandrinj and Spinje, a distance of some fifteen miles, there arc two 
small villages, Hi1 and Resl~it, t l ~ e  only two in the whole valley. The com- 
bined population ouly amounts to thirty-five inhabitants. On eitlier side of 
the river the banks are thickly clotl~ecl wit11 willows, but tlie liillsidcs on citller 
hand are hare to the last degree througliout the entire length of the valley. 
The heigl~t of the Kiver a t  Kcshit is about 10,000 feet and tlie mountair~s on 
bo t l~  sides rise to :L l~eiglit of some 20,000 feet, the ascent being gndnal for tho 
lower port,ions, ;rEtcr which the mountn i~~s  become precipitous nntl rocky. 

l u  order to carry out the reconnaissance, n detncl~ment was formcd in 
Hunza, consisting O F  the writer, Goharayall Havildar of the  Hunza levies, six 
Garhwali khalausies, who were to carry instruments, and who had been enlisted 
in Dehra Dun, and one levy who was in charge of lifty permanent coolies 
enlisted in Hunxn. Besides this permanent establishment, a hundred extra 
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temporary coolies were engaged to carry rations as far as Kl~odabad, wl~icli had 
been decided on as our dep6t during the season. All arrangements were 
colupleted by the 25th Nay and early the next rnorning, my wllole detachment 
left Hunza for t l ~ e  first march up the valley, and arrived a t  Kliodabad five days 
latr~.. 

On the 1st June I madr my first ascent to a peak due \vest of IChodahad, 
accompanied by t l ~ e  havildar and a local gnide obtained in the villaqe, and 
aftcr deciding on the first f i g ~ ~ r e  with whicl~ to extend the series, we r r t ~ ~ r n e d  
to Ktiodabttd. On our way back we came across the trnclts of iz snow leopard 
on the snow, and further do~vn the h ~ l l  we found the remains o f a  librge 
ibex, whicl~ I~ad evidentsly been killed tlie previous night. On the following 
day I set out for u peak on the Kilik-Cl~apursiin watershed, due 11ortl1 of 
Klrodabatl, and seut my camp to the foot of the peak. After a very fatiguing 
climi, moatly over shale and lasting e igl~t  I~ours, I arrived at t l ~ e  summit and 
rnade a st,ation, after which I returned t,o camp. The following day the detach- 
ment marched to Spandrinj, and from licre O I I  two con\ecutive days, I 
visited tlie two peaks callcd dpnndr i~~j  Snr and Sumayar Smr, s~tuated above 
the rigllt and left banlrs of the river rcspectlvely; on botl~ tlresa liills stations 
were built, their heights being 15,t;AO and 17,J%9 feet respectively. We started 
for Suruaynr Sar a t  6 a. m , ant1 after Fording the Cllapurs3n River ascentlrc- the 
Kermin Pass and, continuin; west\~~;zrds along the ridge, reached the peak a t  
about 2 p.m., after having been climbing for five hours over snow in a bitterly 
cold wind. I may here remark that the high winds for which the Pamirs are 
noted, terminate a t  the ridge above the left hank of the Chnpursiin. 

Wc Irad been very curious to see what the country north of the vailey 
was like, and from S~trnaynr Stir we liad a n  exteusive view of thi\ land of 
peaks, wliicli lay betwcrn us and tho Kililr Pass. The scene was anything but 
r ~ a s s ~ ~ r i i ~ q .  \Ve saw numerous prnlcs ranzing to over 18000 and 19000 feet, 
and sllaped like a series of pinnacles. T l ~ r  illore rounded and lower ones mere 
under a thick layer of permanent snow, and the approaches to tliese sermed to 
be blockctl I)y mucli-crevassed glaciers which appearrd to render them inacces- 
sible. Below us flowed the Dtsrdi, a large strean) wlricli enters the ICilik 
ltiver above Misgar, and the sides of tlie mountains above a~rtl beyond t l ~ e  
Derdi loolcerl inaccessible in most places. W e  rcturnetl to camp bclom the 
station at 8 p. In. and on the following d :~g  macle n, sl~ort  mnrclr to Reshit, 
from which place I ascended on the 9th June a peak south of the village, 
built a station and returned. 

The ~veatlier which had up till now heen brilliant, suddcnly changed, 
and we awoke on the morning of the 10th to find that i t  urns raining l iea~ily,  
and all t l ~ c  liills round hidden by lo\\- clouds. 'l'his spell of vile \v\.rather lasted 
for nine clays, with brief intervals of fine weather whicll continuetl for a few 
hours, and which I i~tilized l)y attempting to climb a peak nortlr of Resliit, 
but without any success. 011 the 19th, however, the weather a t  last cleared, 
and accomptznied by Gohnr;lyali, the levy ant1 sever;~l coolies, I set out deter- 
mined tjo f ~ x  rny last station iu tlie Cliapurstin valley before rain came on 
again, of which theye appearcd every prospect. For the first 1500 feet the 
climb was simple, and there was only a little snow on the ground, but b e g o ~ ~ d  
this the ascent became stiffer, for about two Feet, of nenr suow had falleu. T l ~ e  
wind had risen considerably, so that we I~ad to climb from this poiut in a cloud 
of snow dust. The coolies, too, began to complain, altllough t.be Ileaviest load 
was only a planetable, and after evcry five hundred yards an argu~uent  elisned 

between the havildar and levy on one side and the coolies on the other. HOW- 
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avoid a sprll of bad weather which set in the following rnornir~g and which 
continued beyond the 5th September, which \\.!is the date of my deprture from 
nullzn on the return journey to K t ~ s h ~ t ~ i r .  





C H A P T E R  VI. 

SOME GEOQRAPHICAL ITVlPRESSIONS OF THE 

PAMIRY AND THE NORTHERN KARAKORAM MOUNTAINS 

by 

Lieut. K. Mason, R. E. 

Perhaps it is wrong to get geographical impressions of a district. But  

when one is dealing wit,h a complicated puzzle like the Pamirs, it is so 
difficult to be certain of anything, t,llat practically the only way to set about 
unravelling the puzzle is to let impressions strike one on the spot and then 
try and find proof or otllerwise. To illustrate the initial difficulty one has 
only to quote the following passage :- 

"Humboldt's conception of the Pamir was a great meridional range 
connecting the Tibetan and Thian Shan systems, and t l~ i s  view was supported 
subsequently by Haymard; but Severtsoft and Fedchenko contended that 
the fundarnental mass of the Pamir Plateau was a series of parallel ranges 
running from east to west. From the plains of Kashgar, Hayward saw a 
snowy range on the east of the Pamir running north and south. 
Fedchenko argued that this so-called range consisted only of the ends of 
the parallel ranges which were running east and west. " * 

When opinion is so divided as to the divectior~ of ranges one is inclined 
to hesitate with an impression. 

Undoubtedly the range thnt Hayward saw from the plains of Kasl~gar, 
mas what is now generally known to geographers as t,he " Kasbgar Range", 
and on Stolickzn's authority, tliis range is a continuation of the Kuen Lun. 
This Kasbgar Range is a higher one than t,lle Sarikd, which rises behind i t  
and which Ilnymarcl therefore could not see. Severtsoff and Fedchenko were more 
acquaiuted with the Russian Pamirs, sllich consist of high glacial valleys, 
running Approximately east and west,, and connected on the east ~v i th  the 
Sarikol Raugc. 

We did not have the opportunity of visiting the Great or Little Pamirs, 
and so our impressions of these have been largely borrowed from the Report 
on the Proceedings of the Pnmir Boandary Commission, 1696, and we started 
out with t,l~e idea that the Sarilib1 or Kasl~gar Ranges were the eastern 
boundary of the Pamir mass and thnt the former somehow or other joined 
up with Sir Francis Younghusband's dghil  Ranget. Owing to the decided 
advantage of high trigonometrical stations, me hoped to be able to get a con- 
tinuous series of points on tliis supposed continuation of the Sarikd Range 
to show at any rate some present-day range connection with the Aghil. We 

* Bul.rabrd nlld Unydrn : '' Q e n ! ~ ~ . a ~ h ! /  R I I ~  Beolog,~ ~f the Hi,,~alqqar .WoamLaint and Tibet:" p e e  6.8, 
t Op. Cil., page G9. 
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were met by a difficulty almost a t  once. All the main spurs and mountains 
are so much the same height that i t  was extremely l ~ a r d  to recognize the same 
point from different stations, arid to separate in one's mind the different spurs 
froln ranges. And one's first impression was of a gigantic game oE noughts 
and crosses or of a jig-saw puzzle upset in the toy department of the Armp 
and Navy Stores. 

Gradually, however, iinpressions I3egan to grow, and the first point olle 
becanle aware of was the :~pparent termination of the Sarikal Range on the 
northern side of the Taghduml)nsh. There appeared to l)e no continuation or 
connection on the southern side. From the Itushian stiltion of S;lrl,locli, and 
from our high station of Tonlteli we could see the ho-citlled Sarikc1 Range 
trending more or less north\vards, but there r~ppearecl to 1)e no continu;~tio~~ to 
the south. Froill Tnkhtakhiui hillstation anrl from Tomtek nre coultl see f i~ r  to 
the  south the main l<arakornm Range in all its snowy l)eanty,* and much nearer 
and it good deal lower there appeared due south of l'akhtitlthdri another range, 
less grand and imposing, since i t  seemed lost in the magnificence ol the vast 
waJres of this seit ol' mo~untain splendour. This appeared as ;I line oT bnonr- 
capped pealib, with depressions bet~veen them; but  still it seemell to 11s un- 
doul~tedly a clisthlct range, whose highest slopes and peaks were clothed I\ ith 
eternal snow. This r;tnge seemed to trend roughly east and west, 1)nt ho~v tar 
in the former clirection nre were u~lahle to estimate, as the view in that direc- 
ti011 was cut  out by a series of peaks and spurs of allout the same height as OLU, 

station of observation. The pl~otograpliic survey lias since indicated that 
these peaks lie on a snowcovered range of wllich the highest points arc bet- 
ween 19000 and 21000 feet. 

I t  seemed to us then that this soutllcrrl boundary range of the Yamir 
Plateau mas t l ~ e  possible extension of the Nortl~ern Hindu Kusil on t l ~ c  west, 
and later in the season we saw what we assumed to be the latter rangeapproaching 
the country soutl~ of the Rilik Pass, and frorn our stations on each side of t l~is  pass 
we tried to follonr a connexion between the two. The country between the Icilik 

Pk. 31 
and the Clinpursln is a mass of gmnite peaks; there is a high peak, ( -lTK-), 

south-east of the Kilik Pass, and south of the Mintaka there is a l ~ u g e  dome shaped 

('t 57)+. Between Yirgar andthe Kilik and peak over dl000 feet in Ileight, 4,r 
Mintalta Passes practically the whole structure is gmnite, exceptin: some 
striking recent river terraces between Misgar and Murkushi. I t  appeared to 
us that there llad been an original connexion between the range we had wen 
from 'l'akhtaltliun 11. s., and theNorthern Hindu Kush, and that this connexion 
used to run soutll of the present watershed. I t  seems too, that this idea would 
be caused by the forces of denudation a t  work. Assuming that the Tagh- 
dumbash Pamir was a t  a comparatively recent date covered wit11 a glacial 
cap,$ the lower depth to mhicl~ the Hunza River has cut its bed to t l ~ c  south 
would give the latter great power to cut its course back into the dividing range, 
which would be practically protected by its ice-covering on the nortl~ern 
side. The glaciers on this side mould have no chance of equalizing matters 
and of keeping the watershed true to its axis. 'l'his seems to have been the 

case, and i t  seems that the cocnexion between the mnges mentioned above 
extended to a point about five miles east of the Mintaka Pass, and then practi- 
cally follonled the present watershed, and possibly joined on to the Aghil Range. 
-- - - -- -- 

* Reo pl16lr :+. 
t Fur tine eooi*dinalc~ srid l~eigllls ot  Ilnrre p r t t k s  acs Al,peod~r A. 
f See Chapter V I I .  
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In uolluect~ion with this soutbern alignlllent, we again lrad an opportu- 
nit,y of ol,sePving the l~eigl~bourhootl of t l ~ c  Mintaka IJass on our returr~ jour- 
ney. I)llring our march up the Mintaka Eivor on the Pnmir side, me cnrne 
,-,I, lnarly crrirtic bouldcrs of granite ~ v l ~ i c h  c o ~ ~ l t l  ncavrlr Ilavr! Iwen hrought 
down 1)y tile present river, and it seems dou1)tful whether any Yarnir 1.iver 
could have tra~lsport,c~tl tl~ern. 'llllcy could not 11:tre fi~ller~ f'rorn tlrc 11r.igl11)our- 
ing hills, Irhicl~ are composed 01' sllalcs atltl sI:~tc.s, a ~ ~ d  tlrernfore thc:y rnust 
have: ~ I ( + ~ I I  derived fro111 tile old Northern Karaltor:ir~~ Range. On loavin!: the 
NiIltaka ltiver, opposite the snout of t l ~ e  Mintalia Glacier, n- l~ic l~ may I)e taken 
as t l ~ e  prosent source, one ascends a morair~c \rhicll :tp[)c,ars to 1)e a terminal 
one, formed I,? the retreating illintalta Glacier when it  reached the bent1 ant1 
chal~ged its clirection from south-east to north. At t,he top of this moraine near 
the d5k hut, appear a series of what scelri to be t,he lateral moraines of a 
glacier n~hich originally cnrne from the direction of t.he pass. Large granite 
bou1dcr.s appear in t,his moraine, but the lormation on either side is still shale. 
These glaciat.ec1 granite boulders continue to the summit of the pass, which 
is now much covered 11). granite blocks ~vhich appear to have fallen from the 
granite cliffs above, wliich now line tho snmmit of the I)ass on either side. 
These cliffs are extrerr~cbly steep and t,he pass is very narrow. Prom ncar the 
top of 6he pass on looking up the Mintaka Glacier, the crest or tile watershed a t  
its hear1 seems to run back in a south-westerly direction, and to join on to the main 
lines of highcr granite peaks, south of the Gulqufija Glacier, which is one ol the 
soilrces of t l ~ e  Hunz:l River; it looks as though t,he present watershed 
between the i\Iintalca and the G-i~lqulija Glaciers is only a spur from this 
original range, rind that the latter glacier originally drained through the gorge 
which is now the AIintalia l'ass. This pnss has been formed by the retreat of 
the C;ulqu%,ja glacier and the closing of its oublet to thc north by the granite 
d6hris fallen from t l ~ c  cliff walls. Certainly tho Gulqutija Glacier must have 
bcen at sorur highcr level than i t  now is; but i t  seems that this is tlie only 
solution that will account for the polishcd nature of the granite and the high 
lateral moraines near the top of the pass, which could never have been 
formed by any diminutive glacier desccr~diug from the present pass. This 
glacier must have been the Gulqrlrija; the forces a t  work in these regions 
are colossal, and onc has only to n~atch the Hunza River in ailtumn with its 
thick pea-soup-like nrhirl of waters to realize where the cutting power 
comes from. When the old outlet became cl~olied, the river had a tremen- 
dous task bcforc it, but it is probable that by this tirue the Hunza ltivcr 
had nearly cut its way back and captured thc waters of the Gulqu5ja. The 
present \vatershed, as me~itioned above, has still on its northern side a cover- 
ing of sli;~les, ~vhile this rock is not met with on the soutll till below i\Iisgnr, 
and though tlrcre is little ilow in the alignment of ridges and spurs that can 
be clesignatecl by tlrc term ?.n?zge, n~hich dcuotes length and continuit,y, the 
high granite pcaks south of the passes, one of them rising to over 21,000 feet, 
seem to confirm the o~iginal  axis of colltiauous clev n t '  lon. 

I t  is perhibps more difIicult to trace the ~vidth of this r . ~  . n g e than it..; collti- 
nuit>-, nnd it now appears Inore ill the nature of 2% big step on to the Pamir 
mass. But the fact that the shrtes 011 the north of the pashes dip approsimnte- 
13' to the S.W., a t  il very high angle, may lrleall that the original fold ma.; in 
the for111 of an inverted anticline to the north-east. It may be t~ solutio~l that 
the Snrilidl Rnnge is i% lol~g southerly extension of the Trans-Ali~i or Thin11 
Shan and that with the "rucking up" of the mountr~ins, the crust hn3 1)ecome 

highly co~npressed in the angle I~etween the S ~ r i k b l  and 'l'rrrns-;Ll~~i. I f  this 
were SO, i t  wo~tld be natural to assume the crust 21s "bnncled up" ngninst this 
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angle and one would expect,the long parallel systems of drainage running from 
a q t  to west, which is a feature of Pamir topography. 

-1 possible extension of this idea might n m u n t  for the Kmhgar xange 
to the e a t .  Suppose the Pamir crust to be exerting its pressure against the 
Sarik61-Trans-Alai angle, a pressure in the Sarik6l crust from the westwould be 
induced, and this would stand as a buttress in the way of advancing Ivaves of 
crust from the north or north-eaqt. 'I'he ICashgar Range would be the result. 
There is some evidence that the Sarikc1 is older than the Kashgar in the fact 
that the 'L'~hkurgh&n River has kept its channel open through a gorge in the 
Kmhgar Range, during the elevation of the latter.* 

Appeat.nnce of a pot-tiorb o f  the K o ~ . n k o t * a t t ~  Itatage frotr, the ..Vol.tl~. 

Only a small length, compnratively speaking, of the Karaltoram or 
Hindu Iiash Range could he seen at, one time from any one station on tile 
Pamir, and this portion lay in the extension of thc Karakol.anl llangc., 117cst of 
the K ~ l u z a  Gorge. Perhaps the hest station of observation was Kilik Enst 
h. S., though we seldom had n day clear from haze or clouds from here. 

1%. sat. .I.lli ap- 'l'he easternmost point trianqulated on this range \\-as -- 
-L2 L 

pears Frorn the north as large dekxchetl peak, the highest thousant1 feet or so 
being scarred with rock precipice too steep for much snow to rest upon. Two 
main ar&tes ixre visible nnd these meet nt a right angle a t  the summit of the 
pedc and appear to carry slol~es of n6vC 011 the soutllenl Faces. A slnaller 
northern ar&te abuts the scarred northern face but does not reach the summit. 
The eastern ar6te appears to throw out a long 1)nttress towards t,he nort,h some 
3000 feet from the top. 

Pk. 55 Pk' there is a marked depression. - Between this peak and - 
42 L 4% L 

appears from the north to be a snow pyramid situated on an extensive field of 
n6v6, which is almost level, but has a slight gmdient npmards to the south- 
west, where i t  appears to culminate in a massive dome of eternal snow, which 

PIC. 56 
is higher than -, l ~ n t  which offered no point for triangulation. 

4 2  L 
The n6vk field finishes abruptly on the nort,hern side in an estensive icefall, 
frorn which the rang-c appears to fall stceply into the Batitra Glacier valley. 

'L'o the west of this dome, the range is depressed to a saddle ancl then 
rises and forms a huge massif for which I could as usual obtain no name. 
The whole was covered with a glittering icecap and presented very few outcrops 
of rocli for many thousands of feet, and contained few points suitable For trian- 

Pk. 32 
gulation. -, 26,540 feet,, is on this massif ancl appeared approxirnntely 

42 L 
the highest point, but there were several rounded domes of snow some nearer, 
some further off, which made distinction impossible. I considered it advisable 
to make certain of what appeared to be approximately the highest point of 
this massif, rather than confuse a t  so great a clistance the work with useless 
observation s. 

Pk.  31 
- -  lies some two miles north-west of Pk.' but mas not reobser- 
42 L 42 L 

,Unnunl of the  Ocology of Indiu,  lot edition. 67li.(lU70). 
t For ilbc coorrlinntcs nntl IlcighL* 01 t b c ~ c  peeks wcc A l ~ ~ ~ c n d i x  A,  l'al~lc 111. 
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ved, and west-north-west of this anotiier peak, --- Pk' " WBY observed hy 
4 2 L '  

Mr. McInnes. 

Ylc. 24 - is still further to the west and is n true peak, with an outline 
42 L 

somewhat similar to Rakaposhi, except that i t  presented a serie; of alternate 
rock arctes and snow couloirs. This peak could be likened to a head placed on 
two fairly symmetrical shoulders, the latter being represented by two long slop- 
ing arCtes, east and west respectively. 

This line of peaks Pks. 24, 25, 48, 31, 32, 65, 33, 34, 36, 67 indicates 
42 L 

the axis of the Hindu g u s h  or westerly extension of the Karakoram Range, 
for a distance of some 35 miles. 



C H A P T E R  VII.  

SECTION A. 

NOTES O N  THE GEOLOGY O F  THE PAMIHS 

Lieut. K. Mason, R. E. 

aud 

Capt. R. W. G. Hingston, I. M. S. 

The first thing that strikes one on crossing the Mintaka Pass, is the 
sudden and marked change from sheer and rugged peaks and deep gorges to 
comparatively undulating hills and ralleys. On either side of the Mintaka 
Valley, as one dcscends from the pass, the hills are composed of dark coloured 
slates and shales now undergoing rapid denudation, and capped at their summits 
by a covering of permanent snow. The impression one receives is that the 
ice-covering has but in  recent geological times left the lower slopes of these 
hills, as the side nalas can be seen in the very commencement of their 
formation, and are noticeable by the number of talus shoots, slipping down 
the mountain side. There is one large slioot mhicll has reached such a size, 
and has extended so far across the valley, as to have completely diverted 
the  stream from its original course. Looking down on this shoot from 
above, one is styuck by the curious wave-like ripples of the surface, which 
give the idea of a flozu and seem to indicate that the mass is creeping 
downwards. 

I n  this valley, as all over the Taghdumbash, the extreme regularity 
of the way in which the country has been carved by glacial action is remark- 
a'uie. Sir Thomas Holdich writes of the Sarikd Range that " Glacial action 
has had the effect of wearing the buttresses of this range into an almost 
architecturally regular succession of gigantic square-cut spurs, each facing 
the plain with a broad triangular-shaped abutment and each pair in 
succession embracing a glacier. "* 

This is true of the Northern Karakoram Range and its spurs. Glacial 
action could alone have produced this uniformity, and the comparative 
absence of the denuding effects of rain and rivers, which must have been 
in  force since glaciation retreated, seems to indicate that this retreat is of 
a tolerably recent date. I n  fact, the whole Taghdumbash Pamir and its 
surrounding mountains appear to have been in modern geological times 
completely covered with an immense ice-cap somewhat similar to the Green- 
land and Spitzbergen of the present day. This ice-cap mas the feeder of 
the huge main glacier of the Karachulcor or Tashkurghtin River, and it has 
now retreated to the summits of the highest mountains. 

Further evidence of glaciation exists all over the Pamir in the form 
of old moraines, (plate 16), some of which are enormous, and are composed 

* Rqorl on the Proceedi~gs of the Pamir Bo~rndary Commission, 1896, p. 30. 
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mainly of facetted granite blocks varying in size from pebbles t o  huge 
?joulders, and hidden under a scanty layer of soft alluvium which in places is 
covered with a thin saline efflorescence. 

These moraines in places give an extraordinarily false impression. 
Close to the junction of the Kilik and Karachukor Rivers they appear in 
the form of a series of terraces rising one above another a t  regular intervals 
and. reaching hundreds of feet up the mountain side. I n  one place we 
counted as many as twelve of these terraces, which a t  first appeared to be 
the ancient beds of the river before it liad cut its course down to the. 
present level. But on closer examination we mere surprised to find that these 
terraces mere composed to a large extent of huge granite boulders, polished and 
facetted, and showing no signs of having been volled into their present position 
by matela action, nor any regularity in their deposition. They are without 
doubt. the products of glacial action and must have been left in the form of 
terraced moraines by an enormous glacier a t  regular intervals during its retreat. 

One can concclve tllr wltolr valley filled n4th a large glacier and the 
hills bordering it covered with a glacial cap. Sliould a pet.l?anrtelrt change of 
clitnate occnr, and it become warmer with n diminution of snowfall, the gla- 
cier would nrcessarily retreat. After the olimatological cycle is complete, 
one can again coilceive tlie glacier as tentling to re-advance, but o\ving to the 
pe,-,,,,r,larnt change in climate, the sect~lcw advance is more or less balanced by 
tllc per.~jza~zerlt tendency to retreat, and the glacier pither remains stationary, 
or else slowly advances or retreats, leaving lateral and perhaps terminal 
moraines. After tlie period for advance of t l ~ c  glacier, (during ~vhicll i t  has 
remained practically  station:^^^), the secular period of its retreat begins, and 
in this retreat i t  is again aided by the permanent change in clirr~ate; the glacier 
rapidly retreats leaving no moraine, until tllc semi-cycle of retreat is complete, 
wheu for a period thc glacier again becomes practically stationary, and again 
deposits moraine. I u  this may, by a permanont qeneral chauge of climata 
and a succession of secular variations of the glacier, these terraced moraines 
may be explained. And their remarkable regularity in size seem> to indicate 
periodicity. 

The great majority of peaks and ritlgcs oror lS00O feet are still ice. 
capped, ~ n d  on tlie ilortl~ern and eastern slopcs this cap generally rstends 
down in t l ~ r  form of a hanging qlacicr or field of' 116~6, telbmittating in an 
impassible icefall, n-hiell in tlie distancc gives i t  the nypral-ance of clotted 
cream pouring orer t l ~ e  lip of a jug. 

AIany of tlie llills, cspeci:illp tliose sllors asce~~ded ori the nortl~eru side 
of the Pamirs, were con~posecl of granite, and i t  is probal)le t l ~ c ~ t  o \ ~ - i ~ i g  to the 
more dircct nnturc of the S U I ~ ' S  rays on the s o u t l ~ ~ r a r d  facing slopes, tlie ice- 
covering was here r e u l ~ \ ~ e d  earlier tllan on the nortl~ward facing ones and 
that the denudation o f  tlic dcposits here is pract,icnlly complete. 

Careful searcli \\-as ~nnde for fossils a~nougst tlia sllale, but none ~ r e r e  
found. The dip of the slates mcnsured on Mintaka 1l.s. \vas 70' W.S.W., but 
this was 1)y no menns co~lstant, and on ICilik East 11,s. it n.onlc1 vary between 
30" and 7 0 .  I t  scems curious t,hat these slates slloold I ~ a r ~ ,  on ~ l i a t  appears 
to be thc ilortllcrn slopcs of the granite mnge of tlic Norther11 Karakoram, a 
tendency to dip to the south, \jut the extreme irregnlarity of this dip 11lap 
indicate t'llat tlicy llave snffcrcd from later coml)ressious nut1 contortions since 
tlle elevation of tlie range, or that tho mliole l~ns  bcen inrerted to the N. E. 
This ngnin woulcl be a curious fentnre as most of the grent a~lticliues of the 
south are inverted to the south. 



CHAPTER V I I .  ( Contir~fied ). 

- 

SECTlON B 

EXAMINATIOX OF CERTAIN GLACIER SSOUTS O F  l iUNZA AND NAG.\]{ 

'5 

Lieut. K. Mason, R. E. 

THE M I N A P I N  OLhCIElC ( NACJAlf) 

(Observed 20th dlay, 151.3) 

This glacier was observed by Mr. H. H .  Hayden, Director of the 
Geological Survey of India in 1906, and his sketch map and report taken as 
the basis of observation.* Thc new position of the snout was mapped on 
Plate 38 of his report, and is shown on plate 17  of tliis. 

As mill he seen from this, the glacier has advanced about 700 fcet since 
1906, and appears now to be heading due north, after having piled ancl banked 
up an  immense pack of blaclr ice, down which rocks a;e constantly falling. 
The s~ lou t  now falls rapidly with a series of minor transverse crevasses and 
thrre are no surface streams. 

As regards 1906 marks; A is buried by the advancing ice, and B and C 
are also covered. E, P, and D, were all found and made use of; a photogl~aph 
was talten from E (plate 1 8 )  according to Mr. Hayden's suggestion for com- 
parison with his which is reproduced in plate 23, Vol. XXXV, Records of the 
Geol. Survey of India. A photograph was also talren from P across the glacier 
ancl another of the snout from a point allout Z. 

Tllere is no sign of any terminal moraine and it may be that the glacier 
is still advancing, or that the t o r r ~ n t  is carrying away the d6bris. The upper 
palst still agrees exact1;y wit11 Mr. Hayden's description and its icefall remains 
in the same position, and appears to have very similar features. 

A cross mas cut a t  X, ( see plate 17 ) above the snout on the left side 

and painted in black. Bearings to the snout:- from Y, 24"; from X, 61"; 
Cf, 

from E, 158". X is beside the same pat11 leading to tire summer grazillg 
grounds mentioned by Mr. Hayden. T l ~ c  hearing from E to X is 163". Tllere 
mere no signs of any of Nr .  Hayden's cairns, wllich have probably been 
away by snow, but the paint had remained in fairly good condition. Rfr. 

Hayden's marlcs were all repaintrd with hlack enamel. 

* l h ~ r , r , / \  11,oI .  S r , , . , . , ! ,  of' I , , d ; , r ,  I;,/, .KX.k'l.. P I ,  23, 2 I ,  : 3 i ,  ut!ol I). 1:il 



MI Hayden's marks, A,B,C.D,E,P.  

Plale 18 was taken frotrr E .  

Scale of Feet. 
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THE HASSANABAD GLACIER, (HU N Z A  ). 

'Phis glacier was also tneasured and marked by Mr. Hayden in 1906.' 
On the 20th May 1913, the snout appeared in practically the same position. 
Of Mr. Hayden's marks- "2" was easily visible on the granite-veined cliff east 
of the glacier and could be read through field glasses, from "3". The latter 
mark has apparently slipped some 80 feet down the hillside and is now a little 
below the Garukin irrigation channel. A photograpll mas taken from here 
which gives a precisely similar position of the snout to Mr. Haydfln's, rrpro- 
duced in plate 33 of his report. Mr. Haycleu's mark "1" has been carried away 
and lost down tlie slope. Station "3", described by Mr. Hayden as "near 
the last ( most nortllerly ) group of busl~es" is now sli-glitly incorrect, as a frm 
more bushes have sprung up along the channel to the north. But the 
positidn of the boulder is fairly well known, and should serve as an excellent 
position for photograpl~ic comparisons a t  some future date. Mr. Hayden's 
marks '3" and "3" were repainted in black. 

+Mr. Hunter Workman visited the snout of this glacier in 1908, and 
found that the glacier had remained stationary since 1906, and i t  may be safely 
assumed that there has been no advance or retreat since that date. 

THE YASAINI GLACIER. 

LITTLE GUJHAL, (HUEZA). 

(Observed 25th May, 191.3) 

This glacier feeds the Hunza River from the west about 29 miles north 
of the village of Gulrnit and just south of the village of Sasaini. 

'l'he snout approaches to within about 300 yards of the left bank of 
the Hunxa River. There is a small icecave at the snout, and the ground is 
littered with massive blocks of black ice, much int,ermingled with boulders 
and d6hris. 'l'llere are several moraines, impossible to distinguish from one 
another, and it is even impossible to say of many of them whether they are 
laterally or terminally formed. 

At the present time the north side of the glacier ( left bank)  is bunded 
up against a well marked lateral moraine, and towards the village of Sasaini 
there are several old lateral moraines, which tend to show that the glacier a t  
one time met the Hunza River further north than at  the present time. 

The inhabitants told me that this glacier has never been known to 
block thc Hul~za  River, but that i t  is now slowly advancing; and that the 
snout annually varies to a certain extent laterally. Owing to the instability 
of this glacier, it mas in~possible to make any accurate observations or to 
mark auy roclts, as all are moraine muterial in the neigllbourhood of the 
snout:. 

* Recordv Ocol.  SII).IV?/ .YXXV. p, 135. 
t The Cnll of the  S ~ l a ~ c y  Ifispnr, p. 25. 
f This glacior vn~rius so I I I U C I L  tltut UII our rol.ur11 riait. I L I L C  ill .io<11;1t, tunny of tho Inrgo blocks acen in UP!. 

I ~ n c i  becn ctirried down by the  torrrnt w h i c l ~  now ruol~cd I'ro11: L, mitcl~  Iurger ico.cnre quite 50 f e e l  in height. 
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THE PASU QIJACIEH 

LITTLE GUJHAL, (HUNZA). 

At the top of the terrace on which is sit,uated Baurit, one sees a long 
lateral moraine placed high on a. solid foundation of cliff. This moraine must 
have been formed mlren tlie Pasu Glacier had advanced far into tlre Hunzs 
River bed. Looking down from this moraine, there \\,ere two furtller lateral 
moraines visible on this s i d ~  of the glacier, so it appears that tIre top one was 
laid down first, and that the glacier then suddenly retreated. I t  tlren appears 
that  the glacier remained stationary nrlrile the second morainc \\.as being 
formed and then retreated again. Another halt and another moraine \Itas 
formed and this is above the present level of the glacier. It seems too that 
this !glacier 11as retreated of' recent years, for on the map it is shown as right 
across the Hunza River. But all absence of terminal morainc seenls to argue 
that the glacier has retreated too fast for any banlc to form. 

Plate 7 sho\ss the position of the snout fairly well. This was taken 
from the top of tlre highest southern moraine. 

On August 23rd some further observations were made of the present posi- 
tion of the snout. Onling to the moraines on the soutli side it was considered 
inadvisable to put any marks on that side, but the limestone cliif on the 
northern side offered a good place for marlcs. The sketch below is only 
rough and not drawn to scale, as there was no time to make an accurate 
survey. Two marks were painted in black on the cliff as sited rouglrly in tlie 
sketch, so that the line joiniug them and produced passes through the fore- 
most and northernmost of the two noses, the whole snout being cleft, as shown 

I I 

Diagrammatic Plan of the Snout of the Pasu Glacier 
23$ August 1913. 

Not drawn to scale 
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13 

in the sketch. The lower one S T  - is near the angle of the cliff, while the 
23.8 

higher one, 5, above a talus fan, is some 100 yards further nortb on the cliff. 
S.I. 

The photograpll, (plate 19) shows a view of the north nose of the glacier 
from (2), in a line with (1); The bearing of tlie indicating line mas 146". 

The lumbadnr knows the marlis and their purpose, and scouted the idea 
of the glacier cver advancing again sufficiently t80 do any harm, hut gave 
us the following interesting information about the Batfirs Glacier, some two or  
three miles north of Pasu. 

Note on the Baticva Glacier. 

' About 40 years ago, the Baturn Glacier' advanced and blocked the 
Hunza Valley, thereby causing n lake to form north of it. This finally burst 
its glacial dam, caused s flood and carried away part of the old village of Pasu. 
Near the edge of the river bed are still the remains of houses, and the whole 
of the bed corroborates t,liis ~t~atement*. Opposite the snout of the Batura 
Glacier are tlie remains on the left bank of the Hunza River of a continuation 
of the Batura moraine; but these we were only able to view through field-glasses 
from a distance. After the deluge the village of Pasu mas placed further 
baclc. 

* It  is, however, possible tha t  this appcnrnuce o l  glacial floods is caused by thc  dnmming of a ~ l n c i e r  in 
the  Shimshnl or S b i n ~ s h a l  Rivcr. which joins the Honzo Rirer  between the Bntirn snout and P33n. This periodi- 
caUp hoppenc, the Inst case rccor(1cd being iu .July 1906-ri'd~ Frontier nod Oversens Expctlitions from Iudi3. 
Fol .  I. p. 10. 



C H A P T E R  V I I  ( Continued). 

SECTION C. 

HOCKS FROM THE TAQHI)UMBASEI PAMIR A N D  YltOM HUNZA, 

Collected by Lieztt. .K. Basolz, R.E., S u ~ v e y  o j  India, and 
Capt. B:W. G .  Hingstot~,  I .  Jf. 8.; 

described by 

J. Coggin Brown, M. Sc. 
Qeological S u ~ v e y  of India. 

Rock N o .  271701 ............... Black, lustrous, phyllitic slate; somewhat contorted, 
(Col. No. 1-4-6-13) with well-developed slaty cleavage. 

From S, sideof hill on which 
is situated Mintaka hillsta- 
tion; about 15,300 feet. I n  
sitlr. (Taghdumbash Parnil;l. 

Rock N o .  271702 ... ... . .. .. . . ..Crystalline vein quartz. One surface is partly covered 
(Cot .  N o .  2-4-6-13) with small but well-developed quartz crystals, stained light 

From amongst shaly debris brown. 
in the  tributary streamdescend- 
ing  S. E., from Mintaka hill 
station, to  join the Mintaka 
stream. About 14,000. (Tagh- 
dumbash Pamir). 

Rock No.  271703 ..... .. . ...... Medium grained biotite granite. The rock posses- 
Slide No. 10308 ses a speckled appearance due to the great abundance of 

(Cot .  N o .  3 -9 -6 -13)  small, well developed biotite crystals. 
From summit of Sarblock Under the microscope i t  is seen that felspar and mica 

hillstation, (Russo-Chinese bor- make up the larger proportion of the mass. Clear quartz 
der,  Sarikbl Range, 3 milea E .  grains are present only in subordinate quantities, and minute 
of B i y i k P a s s ) .  I n  sill&. grains of magnetite in smaller quantities still. The felspars 

consist of plagioclase (probably oligoclase), microcline and 
orthoclase. Kaolinization of the felspars, especially of the 
former two, has commenced to take place. l'he biotite is 
of two varieties, a brown kind in large idiomorphic crystals, 
and a green variety in smaller flakes, often intergrown with 
the former. Grains and small rods of apatite are the o ~ ~ l y  
accessory mineral. 

Rock No. 271704 ... ...... . 
Slide No.  10309 

(Col. No. 4-25-6- 13 ) 
From left bank of Tomtek 

stream (west stream). This 
stream joins left hank of Kara- 
chukor opposite junction of 
Karachukor and Mintaka lti- 
vers. I n  sitn. (Taghdltmbaah 
Pamir ) .  

. . . . .  Grey rhyolitic porphyry. A profoundly decayed grey 
and greenisll-grey rock, in which small idiomorphir quartz 
crystals aud grains can be detected with a lens, i l l  n felsitic 
background. 

IJntler thc microscope, a sectiou exhibits a ~~uiformly 
opaque groundmass, in which n few clcnr idiomorphic qunrtz 
crystals, aud outliues of t'elspar crystals cntirely replaced by 
kaolin are seen. Patches of n greenish decornpositiou pro- 
duct represent a former I'erro-magnesian coustitucnt. The 
groundmass was probal~ly Eelspathic, for it is I I O W  completely 
changed to greyish kaolinitic products with a good deal 
of calcite. The presence of the latter mineral is confirmed by 
the fact that the rock effervesces slightly with acid. 
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Rock No. 271705 ... .... . ... Grey felspathic rock, probably a quartz porphyry in t h e  
Slide No. 10310 last stages of decompositiou. Effervesces freely with acid. 

(Col. No. 5-25-6-13) Undcr the microscope, clear idiomorphic quartz cryatals 

From right bank of Tomtek are seen to ba the only unaltered mineral. Outlinea of 

Stream, (west stream). I n  kaolinized felspars remain, and the  greenish decomposition 
sit%. (TagAr2r~~~lbash Pamir). products of some ferro-magnesian silicate. These a re  set  

in  a felsitic matrix now entirely changed aud speckled with 
small particles of calcite. 

Rock No. 271706 ............... Grey porphyry. A greenish-grey rock, speckled with 
Slide No. 10311 white; small felspar crystals and cubes of pyrites are visible 

(Col. No. 6-25-6-13) to the naked eye. 
From right bank of Tomtek Under the  microscope the  specimen is seen to  be esten- 

Stream, close t o  entrance of sively decayed. The groundmass now consists largely of 
main valley. I?& sitz~. (TagA- kaolinitic and chloritic decomposition products, with patches 
du~nbach P~IIL~I . ) .  of a yellowish mineral, probably epidote. The phenocrysts are 

felspars IIOIV extensively decomposed ; their outlines show 
smaller well developed crystals and larger rounded pieces, 
evidently corroded. A few quartz g r a i ~ l s  appear to  be pre- 
s e l ~ t .  There are no structures visible, suggestive of glassy 
rhyolites, and the fresh rock evidently closely approached a 
true porpl~yry in  comp3sition and structure. 

Rock No. 271707 ............ Basic agglomeratic ash (T ' )  A dark greet~isli-grey, very 
Slide No. 10312 decomposed specimeu, flecked with minute patches of darker 

(Col. No. 7-25-6-13) and lighter shades. 1 
From right bank of Tomtek Under thc microscope i t  allo\\.s remains of kaolinized 

Stream, (west stream), close felspars, nsually of irregular oiitliues, angular fragments of 
to  entrance of main valley. IVL quartz ill sn~a l l  quantities, and browuish nud ycllo~~isl l-green 
sitzb. ( T a g l d ~ ~ ~ ~ ~ b a s l t  Pami l ) ,  alteration products largely composed of epidote. The ground- 

mass cotlsists of weathered felaitic and chloritic minerals 
sprinkled with specks of magnetite. Reddisll grains of 
hxruntite a l ~ d  h ~ m a t i t e  dust are also present. 

This rock may have been a basic lava, but  it is so fa r  
cliauged that  its original character is not  quite evident 
thoogh I aln of the opinion tha t  i t  approaches closest to  a 
basic agglomeratic ash. 

Rock No. 371708 .............,. Massive, coutorted, siliceous slate, greenish-grey in  
Plide No. 103 13 colour with shining grey coutortcd surface. 

(Col. No. 8-14-8-13) A sectiou examiued uuder the microscope slro~vs that  the 
From d6bris a t  base of talus exceedingly fiue siliceous I)ackgrouud is plentifully spriukled 

shoot in  Mintaka Nala. (Tnglr- with g ~ a i n s  of a brown osideot  iron. The  shape of some o f  
duntbnsh P~III~T). these proves that  they are derived horn small c;ystals of 

pyrites. Alinute cracks filled with the same material traverse 
the  slide. 

Rock No. 37/709 ............ Biotite horublende grnuite. Black crpstalu of I~iotite and 
Slide No. 10314 ilorllblende embedded iu a matrix OF bluish quartz aud white 

(Col. No. 9-14-8-13) felspar impart a speckled appenraltce to this rock. The ter. 
Frrgmeutsfrom erratic boul- tnre is luetliunl tiue and there is no banded strncture visible 

der in  llliutaka Valley. Similar on the small hand specimens. The frlspnrs arc ortlioclase a ~ l d  
to  granite dCbris on  Mintaka alhite ( Y )  and both are m~icl i  altered. Horubleutle is more 
Pass. (Il'aghriu~~thnslr Pamir). abrlndantthan biotite aud occnrs as green, well dcvcloped 

crystals sllo~viilg the prismntic clcnvage an0 Iamellnr t~vinniog 
parallel to  thc ortl~opiuacoid. The crystals are mnrketlly 
pleochroic. Small ruaguetite grains arc a cotomon il~clrrsio~l. 
The b r o n ~ ~  hiotite flnlces are I ~ a t  little altered. Clear grnins 
of q~iar tz  smnll light coloured garnets nud rods of apatite 
are also present. 
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~ o c k  ~ ' o .  2 i l i 1 0 . .  . . . .. .. Greyish-black slate, traversed by thin calcite veins. 
( C o l .  A'o. 10-18-8-13) 

From Kilik branch of Kanju t  
or H U I I Z I ~  river, r ight  haok, 14 
miles above ( N .  IT.) junction 
of K h ~ n j e r a b  and Kilik Ilvers 
and 24 miles P.E. of village 
of Misgar. Angle aud direction 
of dip, s r r y  varia\)le. I-leve 
measured 75' N.N.W. ,  hut 
sometimes practically vertical. 
( H ~ I ~ z  zn) . 

HocX. N o .  27/ i  l I .  . . . . . . . . Dark,  bluish-grey limestone, traversed small 
Slide 11'0. 1031(i cracks and  gashes filled with calcite. 

(Col.  Aro. 11-18-8-13] 
From ahout 1 mile N. of 

Chapurssn and (Huuza) Kilik 
rivers, on r ight  hank of latter 
river, sited in a "2i~t. i- i  " and 
overlaill with m r ~ c h  later river 
conglomerate. The  site is 
also about 3 miles S .  of Belia 
Parri  (marked Beliachur on 
I/*'' map). Tlie (lip was e s -  
tremely varial~le and it wor~ld 
have becn ~ ~ s e l e s s  to  measure 
i t .  11r s i l l ! .  U ~ ~ f o s s i l i f e r o ~ ~ s .  
(H?in.zn) . 

l fock  N o .  27/71". .. . . . . . . Fine, even-grained, greyish-white, siliceous limestone. 
(Col. A'o.13-22-8-13) 

Prom cliffs west of track on 
west side of Kanjut  (1311nz.a) 
river, 4 mile N. of the  village 
of Pasu. /?I ,vilrr. ( H v ~ I z I ) .  

H o c k  Ko. 27/713.. . . . . . . . . Dark,  bluish-grey, siliceous limestone, wit11 calcite- 
 slid^ N o .  I OX1 8 filled cracks. Appears to  have developed an incipient slaty 
(Col. No. 1 2 A )  cleavage. 

From cliffs ahovc southern 
moraine of Pas11 ;lacier; near  
t h e  track.  Dip 65' N. E. 
Covercd o11 the  S. side hp 
shale on wi~ir l l  is sitr~atetl 
Baurit. (Hirrr:o). 

Hock '0. 27/71 4,. . . . . . . . . A fine grained hiotite gneiss forming a speckled black 
S/ i / Ic  10319 and white rock, very friable and full of hiotite mica. 

(Co l .  N o .  13-34,-8- 13) A section shows that  the rock is entirely composed of 
From "pnrl . i  " ahout 3 rr~iles brown hiotite, green amphibole, clear quartz and some 

south of G u l n ~ i t .  This rock plagioclase felspar which has undergone little alteration. 
was searued in all directionu 
hy light co lo~l r rd  and often . . 

white granite veins. (Spec.14.). 
Karakoram Gorge. h1 r i l ~ t .  
(Hfrnzn)  . 

Hock No. 27/716.. . . . . . . . Very coarse white granite, with large crystals of quartz, 
Sl ide  N o .  10320 felspar and muscovite mica. Small red garnets are also 

( C n l .  No. 14-24-8-13) present. Some of the  quartz has a curious light-green tint. 
Specimens o f  tlrc white veins The specimen shows a contact with fine hiotite gneiss. 

intersecting the  previous spe- 
cimen, from " ~ I u T T ~ " ,  3 miles 
S ,  of Gulmit. (Hu?Izu~ .  
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Capt. R. W. G.  Hingston, I .  M. S 

SECTION A. 

MOTES ON THE F A U K A  01; 'l'HI', 'J'AGT[UUD.IBASH PhMIH 

A bleak and bnrreu count~-y, in n 11icl1 the  deepest valleys lie at  a n  
altitude of 18000 feet ant1 t l ~ r  Ili,ol~e\t moiultains reacl~ to lbOOO ant1 19000 
feet, cannot he cxprctc~cl to possess ally hnt the very scantiest n f  Fauna. 
Moreover. w l ~ t ~ n  it 1s 1,orne in nlinrl that ,  save for a s l~or t  Alpine sumnler of 
three or four montl~s,  t l ~ e  n-l~ole con~ltr!~, mountains and valleys alikc-. is 
concealed in n tl~lclr mantlt. of snow. there seems less reason for n - o ~ ~ d e r  a t  
tlie scarcity of tlie animal life t l ~ a n  for a m a x e m e ~ ~ t  a t  its very existence. 

Tile fauna or t,lle T:~gl~tlumbasl~ I 'a~nir  is, tl~ercI'ore, esselltially poor. 
During a period of nlmost 2+ mont)l~s, from tlie 3rd Jnne  to the 14t,h August., 
ollly 47 species were ohtaincd, m ~ d ,  t,houpl~ this collect,ior~ will seem cxceed- 
ingly sinall, i t  inay he consideretl as fairly representative of tlle nninial l i t ?  in 
t,hose barren regions. 

The one ma~nmal  t,llat may be regarded as in any way common is the 
Golden Marmot. I n  t,l~e 1)etl of every valler, a l o n ~  t , l~e hank of every river, 
alld on the lnountain sidcc up to a n  alt,itrlde ot'15000 feet, t l ~ i s  interesting 
little creature n-ns cout,inually seen. One of the fell- sounds Ileard in the 
silent desolatio~l oF the Panlirs ~vns the prolonged scrmm of the ~ ~ ~ a r n ~ o t  
follolved hy n series of shrill Itird-like clril-ps. When :tlarrned, i t  sit,s erect on 
its hind qluarters, presses it,s fore liml,s firmly to it's cllest, and, cont,inning to 
litter its s11:lrp piercing cry, peers a l~on t  in all direct,ions and t,Iien. suddenly 
espying t,he cnusr of its al i~rm, gives a last, scream of defiance and p1ungc.s 
smiFtly into its hiuronr. It 11sually lives sin~l!, hut, occnsiol~ally, small c o n -  
lnunities in favonml,le sit,nat,ions suggest,c~d n pregarious nat111.c. A position 
freq~lent,ly selcct,ed hp t,llr Goldcn Marlnot For t,he constrnctinn of its 1,urrom 
lies I,rnc?ath t.lir s l~ r l t r r  of one oT t,lle Iarqr errnt,ic granite boulders ~ r l i i c l ~  lie 
strelvn in suc11 profusion along tlle hed of nlmost all t l~ t .  vnlle>-s. 'I'hr I)urrow 
is ahollt. 10 i nc l~ r s  i r ~  tliamcbter and opens on the silrfnce a t  an  angle of al~out. 
30 degrees. I t  supports an arclred roof so tllat n cross section of t,ho I)nrrolr 
mould bc reprosent.cd by n sc,yncnt ot' a circle in wliich the base of the se9- 
~ n e n t  \vould cor~~esl,ond to the floor aud t.lir, nrc to t,he root' of the hl~rrow. 
The greatest enemies of the mnrnlot, are tllc 1)rown bear and t.lle domestic doy 
of tlrc Snrikoli nomads. l'llc, former, dcprivrd of its veg~t:ll)lc diet, digs tile 
marmot. from its b111*ro\v, and t,he dog, :~Ft,er st,ealt.llily creeping on it,s prep, 
rlnslies suddenly ou ally rnn~~rnclt mllicli has I ~ a l ~ l ~ c n c d  to \\-nnder r1nngerously 
far  fro111 the ruout,l~ of its ret,reat.. At, t,11e ~ l i t ~ ~ a l l c e  to maup of the I)urroWs 
were observed the dcep clam-marks of the heal., and one burron., seen uprooted 
tbrougliout. its x~hole lcngtll, was Found to measure 2 1  feet. On t,wo occasions 
n marmot of a mucll darker colorlr was seen and it, lnay possibly have helonged 
to n different species. 
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Herds of Ibex haunt the shaley slopes of all the mountains. Each herd 
usually comprised about 10 or 15 individuals but occasionally a large llerd of 

many llundreds covered the wllole Ilill-side. Prom a sportsman's point of view, 
these aniruals proved disappointing, as the size of thc llcads \\!as as small in 
proportion as tlieir numbers were great. 

OF all tlie animals in  Central Asia, there are few more eagerly sougilt 
for by the sportsman and of more interest to the naturalist than the Great 
Pamir Sheep (Ouis poli). This magnificent creature, the noblest of its kind, 
appears to be approaching rapidly tomards ultimate extinction. Sportsmen, 
of a generation ago, tcll of the great herds which browsed upon the moun. 
tains and frequented every valley. The traveller is now made aware of its 
presence by tlie countless skulls and horns, in all stages of decay, which every- 
where strew the ground. I n  the large majority of cases the horns are those 
of fully developed males, and this is somewhat surprising, as the cause of 
such destruction is due to the numbers killed by the nomads in lvintei' with 
hunting-dogs, and one nrould expect that tlre younger males and fernales 
mould be captured more easily than the older and stronger males. On one 
occasion a dilapidated head, of which the horns measured 65 inches, mas 
found in  the Kukturuk Valley but it lrad apparently lain there for many 
years. The Beyik and Kuktnrulc Valleys are those most frequented by the 
Ovis poli and i t  is there that the sportsman will most probably be rewarded. 
I n  tlie early mornings and in the evenings the poli descend to tlre low feed- 
ing grounds, sometimes to the bed of the valley, and in the heat of the day 
they retire to the sl~aley slopes liigli up the mountain side. The ~nanner in 
n~hich the Sarikdlis pursue them with dogs is ot interest. One or tnro liun- 
ting-dogs are put a t  a herd and, on reaching it ,  they siriqle out one individual 
wllicl~ they bring to bay. I t  is stated that tliepoli cllooses a prominent rock 
or other exposed position and, with head low, endeavours to drive off its 
attackers. BIeanwlrile the Sariltoli, armed rvith an antiquated niatclilock, 
creeps stealtllily towards the animal, whose whole attention is diverted to tlre 
dogs, and reaching witliin a ranye of about 50 or 60 yards, is able to slloot it 
without difficulty. 

f n  the year 1696 the Tibetan Hare was described as being as common 
on the 'l'aghdumbasll Pamir "as rabbits in an English warren". I t  is now, 
however, but seldom seen and occupies the small sheltered glens rather tlran 
the more exposed and open valleys. On the Little Pamir it is described as 
being gregarious and occupying burrows, but, according to tlie Sarikoli nomads 
who inhabit the Taghdumbasl~ Pamir, i t  never enters burrows and we cer- 
tainly never saw any sign of them. 

_ in  animal which causes much destruction amongst the Ovis poli and 
also tlre domesticated flocks is described by the nomads as the mild dog. In 
all probability t,hey refer to the common wolf, (Canis ~ Z ~ Z L S ) .  The hrrds of 
goats and slieep have to be continually under protection to save them from 
this pest. Througliout the day they remain in charge of their owller and at 
night they congregate around the encampment and are guarded by a number 
of lank and semi-domesticated dogs. One unfortunate Sariltdli liad six of his 
flock destroyed by wolves in a single night. 

A shy and wary animal, whicll was noticcd on the Taghclumbaslr l'amir 
a t  an altitude of 16000 feet, was thecommon fox. Whcn alarmed, it bccame 
most distrustful and curious, and remained gazing a t  us from long distances 
but never permitted us to approach to close quarters. A~iotller cornmori little 
mammal is a species of Mouse-hare. I t  haunts the narrow and sl~eltered valleys, 
frequents tlle grcat piles of moraine dCbris and, when alarmed, liides itself in 
the clefts of tlre rocks or beneath the shelter of large boulders. 
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Of birds, by far the most common is the Red-billed Chough. It might 
be considered as almost ubiquitous. It frequents all the valleys and, in large 
flocks, feeds on the pasture grounds ; i t  ascends the  slopes of the  hills high above 
the snow linc and was often attracted to our camps a t  18000 feet. But  this is by 
no means its limit of altitude, for it may often be seen soaring far abovctl~rhighest  
mouutains. It associates freely wit11 the Yellow-billed Cllough. The Horned 
Larlc and Gould's Chat may also bc considered as common spccies. Tlre 
former nests freely in t l ~ e  cxposecl valleys during tlre montlrs of July  and 
August. Giildcnstadt's Bedstart was scldom obtaincd belo~v 14000 fee t ;  the 
banks of the mountain torrents and the sides of tlre old moraines are its 
favourite haunts. I t  nests in the mont i~s  of J u n e  and July.  'I'he prolonged 
whistle of tlle Himalayan Snow Cock mas almost as common as t l ~ e  s111.ill cry 
of the Marmot. Tlrey frequent some 1 alleys in large numbers keeping to the 
snow ljne, wl~ile other valleys were c~omplett~ly descrttd. Nests of the Xhi t e -  
bellied Dipper and t l ~ e  Siberian Martin wort, obtaincd in the  mont l~  of J u l y ;  
the former nras only partially built and t l ~ e  latter, tllougli placed in a n  
inaccessiblc situation, mas b r l i e~ed  to contain young. 

Xo Ijeptilia or Batracl~ia were seen, and, in all probability, they do not 
exist a t  such 11ig11 altitudes. 

Tlle main rivers, their tributaries, 2nd the isolated pools along their 
nlargins teem with fisl~ of the sl~ecit~s Ne?~tachilus stoliczlcce. 

Seventeen species of butterflies were taliell on tlie Pamirs, of which by 
far  the most common was P i c ~ i s  g l n z i c o ~ ~ o ? ~ ~ e .  One specimen mas obtained a t  
17000 feet and a solitary s p e c i m e ~ ~  of Parnctssizis epctphzls was captured in tlie 
snow a t  one of our camps, the altitude of n-hiclr was over 18000 feet. An ant  
of the genus Lasitis was extremely common in all the valleys and a bee mas 
taken on tlie Kilik Pass at  15600 feet. 

A11 creatures in these blealr altitudes live in a continual struggle with 
Nature in her fiercest and sternest moods. I n  winter tlre doluestic animals dig 
deep down into the snow in tlre search of a scanty pasture 01- seek the most 
exposed and the wildest ralleys which the biting minds Irarc swept clear 
of snow. And though few are the l~nrdy creatures that can wage a sncccssful 
mar with these rough elements, yet i t  is their presence that  brightens the  
landscape and their voices that break the silence of that land of desolation. 



CHAPTER V I I I  (Contintled). 

SECTION B 

A SYSTEMATIC ACCOUNT O F  A ZOOLOGICAT, COLLECTION MADE ON THE 

TAQHI)UMBASH 1'dMIR 

Capt. R. W. G. Hingston, I. M. S 

Many of the heights given in the following account were taken with 
an  aneroid barometer and therefore must be considered as only approximate 
though, in no case, probably is the error more than a fcw hundred feet. 
Triangulated heights have been used wherever available. 

With the unavoidable exception of a very few cases, suitablc references 
have been given, especially those relating to previous expeditions into Central 
Asia. 

M A M M A L S .  

Order R ODEN T I A .  

Family S C I U R I D B .  

1. ARCTOMYS ~ u n ~ n s . - T h e  Golden Marmot. 

Arclomys atweus. Blanford, blammnlin of 2nd Tnrknnd Niesion, pp. 33 t o 3 6 ;  Alcock. Nnt. Hist. Rrllort 
of Pamir Boundury Comrniasion, p. 59. 

The most common mammal on the Pamirs. I t  ascends the slopes of 
the hills to about 16000 feet. 

Family M U R I D B .  

2. MICROTUS BLANFORDI.-The Gilgit Vole. 

dvvicola Ilairfo~di, Alcock, Nat.  Hist. Report of Pamir Boundary Commission, p. 60. 
Microlus blanfordi, Blnnford, Faun. Brit. Ind. hhmmals ,  p. 432. 

A single specimen, the only one seen, was taken on the Kilik Pass at 
15600 feet. Mr. N. B. Kinnear, of the Bombay Natural History Society, 
very kindly identified this species for me, but, owing to the absence of the 
skull, he  cannot give quite a definite opinion. The species has also been 
taken in the neighbourhood of the Little E'amir so that, presumably, his opi- 
nion is correct. 

Family L E P O R I D B .  

3. LEPUS ~IBE'ANus.-T~~ Hare of Little Tibet. 

Lepnr pamirenair, Elonford, Mammolls oC 2nd Ynrkand Miaaion, p. 67; Alcock, Nnt. Hiat. Report of 
Pamir Bonndnry Commission, p. 60. 

Very uncommon. A few specimens were obtained early in July. 
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Order UNG U L A T A .  

Family BOVIDiE. 

4. CAPHA SIDII~ICA.-T~~ Himalayan Ibex. 

C q v a  aibirico, J e r d o n ,  Mammnls of Indis ,  p. 292. 

Large herds frequent the hill sides. The horns of all specimens shot 
were very small. 

6 .  Ovls POLL-The Great Pamir Slleep. 

Ouir pol;, Jr rdon,  b l n ~ ~ ~ r n ~ l s  of  Indin ,  p. 299; Blnnlord, b l r~mmols  of 2nd Tnrkond Mission, p. 83. 

Three specimens mere obtained by members of the party; the horns of 
these measured between 50 and 53 inches. 

Order P A  S S B R B S .  

Falllily CORVIDB. 

1. Corcvus a r a c ~ t o l ~ ~ ~ ~ c ~ u s . - T h e  Jungle-Crow. 

Coruws cnl,,rirrnli,s. Shnrpe ,  Cat .  H. 11. 3, p. 20. 
C o r r s s  ,rnnorh.t/nclru.v. Oxtes, F n u n .  lcrit. I n d .  B~rcls.  Vol. 1, 1,. l i .  

The Jungle-Cron- was seen occasionnlly on the Taghcl~unl~nsh Pamir, but 
never a t  an altitude above 14600 feet. 

2. GRACULUS EREMITA.-T~I~ Red-billed Chough. 
Oi~ocules grocalrrs, S I I I I I . ~ ~ ,  Cnt. B.bI. 3, p. 146; id. Bil.ds o l 2 n d  Torliond Mission, p. 21; Alcock, Knl .  H i s t .  

Report of P41rn1r Boondnry Columission, p. 62. 
Grac,rltrs ere~rrito, O ~ ~ t c s ,  F a o n .  B~. i t .  I n d .  Birds, T'ol. 1, p. 43. 

This is the most common bird on the Pamirs. It frequents all the 
pasture-grounds and ascends to the summits of the highest hills. I t  was 
attracted, on many occasions, to our camps at  16000 feet and over and mas 
seen soaring above the ~nountains at  an altitude \rllicll could have been no 
less than 20000 feet. I= snowy weatl~er large flocks descend from the 
hills into the nlore sheltered valleys. 

Q r ~ . h o c o v o s  n l p i a ~ ~ s ,  Slin~.pe, Cnt. B. BI. 3, p. 148; Ontos, Faun. Brit.  I n d .  Birds, Fol .  1, p. 44. 

The Yellom-billed (:liougll associates freely in flocks with the Red- 
billed Chough. Both species appear to possess similar habits and to occur 
a t  the same stations. I n  the stoinacll of one specin~en were fotmd fragments 
of slate half an inch in diameter. 

Family SYLVIIDB. 

Luaciniolo i ~ ~ d i c n ,  Seebol~m.  Cnt. R .  bl.  6.  p. 1%. 
Phylloscopur indicus, Onter, F a u n .  Brit. Ind .  Uirdr, Tol .  1, p. 404. 

A solitary warbler, resembling in every way the description by Oates 
of this species, was obtained amongst t.lic rocks at an altitude of 14500 feet. 

Family TURDIDB.  

5. SAXICOLA I~ADELLINA.- ' J !~~ Isabelline Chat. 

Sar icola  rsobellino, Secbohm. Cot. 8. M. 5, p. 309; Oatrs, Faun.  B r ~ t .  Ind .  Binia, Vol. 2, p. 77. 

A single specimen, the only one seen, mas shot in the end of June. 
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6. SAXICOLA MONTANA.-Gould's Chat. 

Saricola i~ tonlr~na,  Secbol~l l~,  Cut,. 13. 11. 5. 11. 3RS; O~t l r s ,  lrnun. Brit. I d .  Bil,ds,lVol 2, ,,. 78; shnr 
P O ,  Birdn of 2nd Y~brkat~~d Al i s s io~~ ,  p. 86; Al~ .oek ,  Nut .  Hist. IIrpo1.1 of I 'a~l~ir  B o u n d u ~ . ~  ~ ~ ~ ~ ~ ~ i ~ ~ i ~ ~  ) 

t 1.62. 
A conlmon bird \vl~icll frequents tile stony wastes and tile h n k s  

of the mountain streams. 

Ral ic i l la  l tor l ! , vo~~i ,  S e o b ~ h ~ n .  Cttt,. B.X.  3. 1,. 344 ; O ~ r L c d .  Vaun. 01,it. Ivbd. Birds, Vol. 2, !)j. 

Prom the l~ortll side near tlle summit of the Mintaka Pass. Altitude, 
15000 feet. 

Haiir i l la  e, ,yllrro,~arlrn, Sceboll~o. C~lt.. I!.i\l. 6, p 347. 
Rul ie i l ln  c ~ l l ~ r o g u s l e r ,  Ov~les, P I I I I ~ .  Brit. I l ~ d .  Bilds, Vol.  2, p. 9 i ;  Sl~arpr,  Birdsof 2nd ynrhond 

Xiasion, p. 88; Alr:ouk, Nnt,.  his^. Report u f  l ' u ~ l ~ i r  B O I I I I ( ~ U I . ~  C a ~ ~ ~ ~ n l s s i o n ,  p. (;2, 

This redstart mas seen far more frequently on t l ~ e  barren g r o u ~ ~ d  and 
rocky hillsides than in or alongside the mountain tori8ents. It was found 
usually above 15000 feet, hu t  in snowy \\lcat,her it descer~ded into the more 
sheltered valleys.as low as 13000 feet. 

The nest of this species was found 011 the 21st July  in the Kukturuk 
valley a t  an altitude of 14000 feet. It nras situated about 30 feet above the 
level of the stream on the side of a n  old inoraine and well protected beneath 
an overhanging mass of rocky dkbris. I t  was about 4 inches in diameter and 
mas conlposed of a lower thin layer of hay with a few root$, on the surface of 
mliich was a much thicker layer of yak's l ~ a i r  intermingled with feathers. 
The nest contained t h e e  younq, folly fledged, nud almost ready fbr flight. The 
male alone mas seen to t i ~ k e  part in fecrling the nestlings. 

Accordillg to Oates (Faun .  Brit. I n d .  Bl'i~2~, Pol. 2, p .  97) the nest of 
this species has not hitherto been found. 

9. C~xcr,us L~UCOGA~TEI~.-The White-bellied Dipper. 

Tlie dipper which frcquents the streams of the 'l'aghtlumbasll Pamir has 
the lowcr parts o f t h e  body con~pletrly whito. 

It is usually found between 13000 ;~ntl  14000 feet bnt mas, on one 
occasion, seen in a mountain torrent a t  15500 feet. 'l'lle nest was found on the 
21st July  a t  an altitude of 14000 feet. I t  was situated on ~z rocky cliff about 
1 2  feet immediately above the level O F  the strearn. It was a large and 1111lliy nest, 
composed of roots, moss and a little grass and mas about 10 inches in diameter. 
It lay in a deep cleft between two rocky strata and was completely rooFed over 
with the materials of which the nest was 1)1iilt. I t  was entered by n smnll, 
circular, lateral aperture. 'l'he nest was not fully constructed and the birds 
were busily occupied in completing it. Thcy wore frequently seen diving from 
the position of the ncst into the stream hclow, a distance of nbout 12 fcet. 

Family PRINGILLIDX. 

10. FRINGILLAUDA ~ O L I D I D A . - ~ ~ O ~ ~ C Z ~ ~ ) ~  Mountain-Finch. 

, W ~ n l i J r r ~ ~ y i l l a  rordida, Rhnrpe, (Jal. I!. M. 12, p. YCH. 
I . 'r i~~gallnu~larordidn, Onter, Ynon. I l r i t .  In r l .  U i r r l ~ ,  VoI. 2. 1,. 21H. 

Nurnher~ were seen feeding in the short grriss ou the northern slopes of 
the Mintrikn P I L ~ R .  .Alti t~id~, 11000 feet. 
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Molcntijringilla brnndli,  Sbnrpe. Cat. U. b1. 14, 1). 269; id, Birda of 2nd Y n r k s n d  Hission, 1, 32; Aleock. 
Nnt. Hist. Heport. of P n n ~ i r  Bonndnrg Commission, p. 6S. 

Fvit~gillasda brondli, Ontes, Faun. Brit. Ind. H i r d ~ .  Vol. 2, p. 248. U 

Obtained in July on the summit of the Kilik Pass. Altitude, 15600 feet. 

Family H I R U N D I N I D E .  

12. CHELID~N LA GO PUS.-'^'^^ Siberian Martin. 

Chcl,do,~ Ingopr\, h l ~ n r p - ,  Cnt  U 41 10. p. 93; Ontes, Fnun Rr~t. Intl.  R~rds ,  Vol 2, p. 2 7 0  

Not uncommon in the open valleys of the Taghr1uml)nsh Pamir. I n  the 
Tomtek valley, on the 12th July  and a t  an altitude of ahout 14000 feet, a 
colony of uine nests mas found in an inaccessible position beneath the shelter 
of an overhanging rock, about 30 feet al~ort. thr  bed of the valley. It was 
impossible to reach the nests hut from the frequent visits of the parents and the 
egg remains on the ground l,e~ic;rth, it was evid(.r~t that they contailled young. 

13. MOTACILLA C I ~ ~ R E O L O I ~ ) E S . - H O ~ ~ S O I ~ ' S  Yello~v-lreaded Wagtail. 

Xolnci l ln  ,-ilr-coloidrs, Sbnrpe, C n t .  B. h l .  10, p. 5 O i ;  Oi~tec .  E'non. Brit. l u d .  Birds, p. 1'98; Gbarpe, 
R ~ r d s  of 2nd Y n r k n t ~ d  Bli~sion. 11. 60: Alcock. Nnt .  Hist.. Iieport of P ~ m i r  Booodnry Com- 
mission, p. 63. 

Fotuld along the banks of t,he rivers Ijetmeen 13506 and 14600 feet. 

Family A L A U D I D X .  

14. OTOCOI~TS PENICILL1.L'A - G ~ l l l d ' ~  Hol'lled Lark. 

O l o r o r ~  penicillntn, Sllnlpc, Cat. H. 11. 1.4. p. ERO; Ontes, F n u n .  Uric. Iud. Birds, Vol. 2.  p. 319; Alcock, 
Nnt. Hint. Rcliurt oE P n o ~ i r  Bu1111dnrr Commission, p. 63. 

Oloco,:r/s pnllidn, Shnrpc, tlircls of 2nd Pnl.lrnurl llission, p. 49. 

This lark is co~llinori on the Pa~nirs.  I t  freqnellts t.he grassy pasture 
lands, t,he banks of the rivers, and tho oltl morailies, and ascends to the su~nmit  
of the passes. I t  \\.as fon~id 011 thc ICilik P:~ss nt an altitude of 15000 feet. 

I n  one speci~~len t l ~ c  1)lncli par-coverts on tlir rigbt side were f ~ ~ s e d  
with thc black tlrroat,-bnntl \\.liilv on the left sidc thcy were con~plrtely 
separate. 

The nest of this species \rns fotu~ld 011 tlie 2lst  .Tuly in tlie Kukturuk 
vnlloy a t  an altitndc of 14000 feet. I t  was contposed of dried grass situated 
in a depression 011 the groluitl ant1 sl~rltered Fro111 the sun by a11 overlinnging 
grassy tuft. I t  containctl two eggs. rccentlg laid. 

16. ~ ~ I ~ A C D U L A  PEKSIC.\.-S~BI'~IC'S Sand-Lark. 

Alnada l , r~~e~ . s i cn ,  SIIIII.~BC. ('(11. R .  hI. 13, 11. i19ll. (IA90): I ~ : L ~ I < S ,  FIIIII~. I31.it IIIII. H i ~ d * ,  VOI. 2. p. 591. 

Not infreqr~ently seen on r.lie 't';~glidru~nl~nsh Pa~ui r  between 13000 and 
14000 feet. 

l'he colours of the sort parts of this lark, which do not appear to hare 
been before recorded, art! ;IS Cello\\-s. L,t?gs, Ht:shy; feet. dark fleshy; cln~vs, 
bro1v11isl1 Ilesl~y; 11p1)cl~ 111a11~1il)lt:. O ~ O I V I I  wit11 y~lIo\\- ltiargin; lo~vc>r ~ ~ ~ : ~ ~ t t i i b l t . ,  
ycllo\rr \\ ith duskp tip; iris, \ ) ro \v~~ .  1,t~rigt.Ii ol' c ~ ~ i l t ~ i c * i r ,  0 .  C i11cl1. 

Ortlor ,.1 I V I S O I ) ; ~  C1'1-LI. 

Pn~tiily U I'IJ PIDIN. 

1 G .  UPUIBA IEPOPS.-TII~? Europcsn~~ Ilmpoe. 
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I?papn ?pops, S n l s ~ n .  Cnl. B. M. I(;, 11. + HlanCord, Faun.  Brit,. Ind.  Birds, Vol. 3, p. 160. 81 
8 ~ " ~ I I O ,  Birdsol 2nd Y n r h n ~ ~ ~ l  Mission, p. 110; .\l1.00k, Nnt. Hint.. ILeport of Pnnlil. BoundarJ ~ ~ ~ ~ ~ ~ i ~ ~ i ~ ~  

1 P. 64. During the months of June  and July this bird was never seen. 
~t first appeared in the beginhing of August and soon became almost common on the 

Pamirs. 

( Order LfA C €2 0 CHIRES ) 

( Family C P I J S E L I D a  ) 

i A number of swifts, possibly belonging to the species C,ypseltbs apus, 
were seen crossing the Parnirs early in August ). 

( Order A C C I P I 1 ' R E S )  

( Family FALCONIDB ) 

( The Lammergeyer is not uncommon on the Taghdumbash Pamir. 
Unfortunately no specimens were obtained. On one occasion the Lammer- 
geyer was seer1 swooping after a hare. As i t  swept downwards a loud hum. 
ming sound was produced, 11eal.d nearly a mile away ). 

( A hawk, believed to he the Merlin, was seen, on one occasion, swoop- 
ing unsuccessfully after choughs ). 

Order COL UBBrF. 

Family COLUMBIDB. 

17, COLUMBA RUPESI'RIS.-T~~ Blue Hill-Pigeon. 

Cotumba rupeslris, Salvudori, Cnt B . M .  21, p. 250 ; B l a n f o r d , F ~ ~  un. B r ~ t .  7nd llirds,Vo 1. 4, p. 30; Shorpe, 
Birds of 2nd Ynrkand Bllssion, p. 116; Alrock. Xat. Hist. Report oE Pn~n i r  Boondnry Cornmis. 
eion, p. 67. 

Not uncommon. It frequents rriarly of the pasture grounds ancl is often 
seen feeding amongst the stones at the margin of the mountain streams. 

18. COLUMBA ~ ~ u c o ~ o . r a . - T \ ~ e  Whit.e-bellied Pigeon. 

Colutnla leuconota, Salvadorr, C ~ t t .  B.M. 21, p. 249; Ulunlorrl, Faun.  Brit. I nd .  Birds, Vol. 4, 1). 32; 
Slinrpe, Birds of 2nd Ytukand Miasion, p. 116. 

This species is met with in small flocks. It is less numerous than 

C. vupestris and the two species appear never to intermingle. 

Order G A  LLIlVlE. 

Family PHASIBNIDX.  

19. CACCABIS CHUCAR.-'l'l~e Chukor. 

Cnccabio ehukur, Og~Ivio Q ~ . n ~ l t ,  Cut. B.M. 22, p. 113. 
Cmeabia chueur. Blunlurd, F n ~ i n .  BrlL. Ind. BirJs, Vol. 4, p. 131. 

The Chukor was seen only on one occasion early in JLIW. TWO were 

shot on the shaley hillside a t  an altitude of 13500 feet. 

20. TETRAOGALLUS RIMAI, ,YENSIS- ' I  Himalayan Snow Coclc. 

l ' r l rao,qrr l lus himala,ye,lair, Ogilvie Grnnt. Cnt. H. M. 22, 1) .  101;; Blnnford, FDI IU.  Ilrit. Iud.  Hirdr, Vol. I. 
p 143;  Sharpe, Oircl~ nI 2utl Y n r k ~ ~ n d  Ali~liion. 1). IY3; Alcock, Nut, Hint. Iicport III I'umir 
Ilouodnry Cornmi~uion, p. 67. 



mmp. VIII.] PAMIR FAUNA. 83 

Very numerous near the snow line. A nest, containing two recently 
laid eggs, was found by one of our camp-servants on the 16th June. 

Order LTMIC O L B .  

Pemily CIIA1tilL)RIIL)B. 

21.. AEGIALITIS GEOFFI~OYI.-T~~ Large Sand-Plover. 

Oel~lhodro,,ntr g r , @ u y i ,  Sllnrpe, Chtt. B.>I. 24, p. 217. 
Asgialifnr gpoflroyi, Hltrt~ford, Fnun. Brit. Inrl. Hirda, Vol. 4,  p. 237. 

Uncommon. Only one specimen obtained. 

22, AEGIALITIS MONGOLICA.-'l'he Lesser Sand-Plover. 

0cbfhorlronru.s arorrgol,rs, Sllnrpe, Cut. B.M 24, pp. 223. 22f;. 
.iegialilis l~~oayol ica ,  Blnnford, F U ~ I I .  Brit. Ind. Birds, Vol. 4 ,  p. 238. 
.irgialiles sro,u~olicns, Slbo~.pe, Bird. of 211d Y;brlitutd lli~d1011, p. 137. 
Charadrint mo,~,~ol inrs ,  Alcock, Xst,. Hiel.. Report of  P ~ u n i r  Boundnry Commission, p. 66. 

Frequently seen in the narrow grassy marshes which, in many places, 
skirt the ~ n r n i r  rivers. 

In specimens obtained in the month of June  the black ear coverts 
mere extremely variable in coloratior~. 

23. 'I'OTANUS ocn~o~us.-'l'lre Green Sandpiper. 

l i e l o k ~ o ~ ~ ~ a s  oeh~.opr~s .  Sharpe. Cnt. B. N. 24. p. 437. 
Tolanrrsochropss, Blnnford, Fnnn, Brit. Ind.  Birds, Vol. 4, p. 262; Sbarpe, Birds of 2nd Ynrknnd 

Nission, p. 141. 

Occasionally met with along the banks of the streams and in the marshy 
areas bordering the rivers. 

Order 11 NSERES. 

Family ANATIDB. 

24. MERGANSER CASTOR -The Goosander. 

M e ~ y a a s e ~ .  castor, Snlvndori. Cat. B. N. 27, p. 472; Blnnford. Fnnn. Brit. Ind .  Birds, Vol. 4, p. 4 t D .  

A pair mere seen in June on the Begik stream a t  an altitude of 13160 
feet. The male was shot. 

F I S H E S  

Order PHYSOSTOMI 

Pamily CYPRINIDB. 

A'un~acbi lns stolic:kc, Dng. Fishes of 2nd Ynrlinnd Alission, p. 14: Alcock, Nnt. Hist. Report of Fnolir 
Boondnrg Commission, p. !I?; Dny. Fnlln. Brit. Ind.  Fishcs, Vol. 1. p. 235. 

Very common in the Pamir rivers and their tributaries from 13000 to 
14000 feet. This species lras also been described from the rivers of the Little 
Pamir. 

I N S E C ' l l S .  

Order LE'PIDOPTZHA. 

Family N YMPIIALIDiE. 

Eiypart,hia cxtdesin, bloore, Bntterllies 01 ?lul Ynrken~l  Mission, p. 1. 
Karannra h u e h ~ ~ r r i ,  Uingbnm. Fann. Urit. lutl. Unltcrllirs, Vo\. I ,  p. 39: hlcoct .  Nnt. Hist Repurt of 

P~rmir  Bonntlirry Comwis~ion,  1,. 69. 

This species lras been said to be " t l ~ e  coluulonest butterfly of tho Great 
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Pamir" ( Alcock, Nat. Hist. Report of Pnnzir Boundavy Commisewn, p.69 ). 
Only three specimens were taken on the Taghdumbash Pamir, two in the 
valleys a t  an altitude of 14000 feet and one on the summit of the Kilik Pass 
a t  16600 feet. 

Pyrnmcir cnrdrti. Aloore, ButlerOies of 2nd T n r k n n d  I\lis.ion, p. 2; Lep. I u d .  4.  1809-1000, 1,. 106; 
hlcnck Nat,. Hiat. Rsport of Pnlnir Boontlnry Commi~s ion ,  p. G9. 

Panrssa mvdui, B inghan~ .  Pnon. Brit. Ind U n t t ~ r l l i e s ,  Vol. I ,  p. BGri. 
A solitary specimen of the Painted Lady was taken in tlie Kilik valley 

on the 22nd July. 

Argyn~rk v i fo fha .  R ~ n g L u m ,  Bsun. 1l1.11. I n d .  Blttlclllius, Vol. 1, p. 431; nfoorc, Lep. Iud. 4. 1~9 .1000 ,  
p. 239; Al ruck ,  Knt.. I11d.  Repor t  uf Pl:118ir B o u n d ~ r y  Co~nnmisiion, p. C9. 

An unconimon species. Two specimens were obtained in August. 
Altitude, 14*000 feet. 

N e l i l ~ a  rindavn, rlwc bnlbitn,  B i n ~ l ~ o ~ n ,  Fnl~n. Ur i l .  I n d .  I lu t te r l l i r r ,  Vol. 1 ,  p. 452; Llcore, Lep. 
Inrl. 5, 1901-1909, p. 3. 

This butterfly was very conlrnon on the summit and slopes of the Kilik 
Pass as high as 10000 feet. It did not appear before the middle of July. 

31elilrea vobertsi, Moore, Lep. I n u .  5, I'JOL-1903, p. 8. 
Jlelilra didynta, U i n g l ~ n n r ,  F~CIII. Uril .  I n d .  H u t l v r l l ~ ~ s ,  Vol. I ,  p. 453. 

Two specimens were take11 in July a t  an altitude of 14000 feet. 

6. MELIT~EA MINERVA, 1:tll'. PALLAS. 

&liln.rr ~ r r in r run ,  Y u r .  ynl las ,  S t u n d .  b le l l ,  k:llt. Zclt: 1886, p. 235. 

Nr.  N. D. Riley of tlie Insect Department, British Museum, has ltindly 
compared our t ~ v o  specinlens with n short series of this variety in the Museum 
from the Trans-Alai aud Hindu-Kusll inouutains. They were both obtained 
in the Lup Gax valley between 15000 and 15500 feet. 

7. YAPILIO afacaaow, race SPHYRUS. 

Papilio osinlica, Moor<., Lep. I n d .  6 .  1913, p. 39. 
Paj~ilb mnchaon, l l inghnnl ,  l i i tun. D ~ . i t .  Ind.  l lu l . te r f l i~a ,  Vol. 2, p. 36. 

Not, arb uncomllion species in thc rnont,li of July. One specimen was 
taken a t  15000 feet. 

Pr tn~nsa i r !o  rpnphus, l3inpl1on1, F n r ~ n .  Uril. Ind. Butterflies, Vol. 2, p. 120; BIoo~.c, Lep. Ind. 5, 1001- 
1905, p. 109; Alcoek, Hut. IIiet.. Rvyort, o l  P n m i ~  Dolandu~ ,y  Comrni~aion ,  p. 70. 

Tavnna8ius j n c p c t n o ~ l l i .  J loorc ,  Butlerflies of 2nd Ynrknnd Mission, p. 6. 

Numerous on the Kilik Pass at an altitude of 16000 feet. A singlc 
specimen mas obtained in tlie Mintalta valley as lorn as la000 feet, and, on 
two occasions, this butterfly c:imc near one of our camps in the snow at 18,200 
feet, to which i t  was probably carried by ascending air-currents. This species 
has also been taken on tlie Great Pamir. 
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9. YA~LNABSIUS DELPRIUY, race HUNZA. 

Parnaxdiua d r lph~w,  race husma, Hinpl~am, Fasn .  Brit. Ind. Butterflies, Vol. 2, p. lad. 

A solitary specimen, the only one seen, was caught on the  ascent to 
the Kilik Pass at an altitude of 14000 feet. 

10. YAHNA~SIUS SIMO,  88p. A V I N O F F I .  

Parno.rsiux rimo, ssp. nrinoJi, Verily. H.l~opalorc~~u Pulewrlieo, p. 316. Florence, 1906-1911. 

Mr. N.D.  Hiley has very kindly compared our specimens with the  
type of Pornassius sinlo from Tibet and a cotype of this subspecies in the 
British Museum. He considers that they undoubtedly belong to the latter 
subspecies. Our three specimens were obtained in the mouth of July between 
16600 and 16600 feet. 

Ba l l i a  ahawi, Binplmm, Fuun. Ilt.il. I n d .  Butterllies, Vo1.2, p. 159; Moore, Lep. Ind. 6, 1904, p. 104; 
~d Bntterllies of 2nd Yarkand Mission, p. 3. 

' h i s  butterfly was taken on the shaley mountain side between 15000 
and 17000 feet. It was f r e q u e ~ l t l y  observed alighting ou the snow. 

Pierir deola, Binghem. %nnu. Hrit. l nd .  Bntterllies. Vol. 2, p. 171. 
,Uancipiutn deola, r\lcock. Nat. Hist. Report of I'amir Jlonndary Commission, p. 70; d e  NiceviUe, J o m .  

Asiatic Soc. Hengal. p. 62. 

A few specimens were caught early i l l  June  but  none were seen latter. 
This butterfly was noticed feeding on yak-dung a t  an altitude of 14000 feet. 

Pierisglatrcaeo,,~e, B ~ t ~ ~ h a m .  Faun. B r ~ t .  Ind. B~~ttt.~.llies, Vol. 2, p. 176. 
Ponlio g lns ro~on~e ,  hloore, Lep. Ind. ti, 1904, p 139. 

This is the most common butterfly on the Taghdumbasl~ Yamir. It mas 
very numerous near the  Kilik Pass at 1i000 feet a n i  oue specimen was obtained 
on the summit of Kukturulc l l i l l s t a t i o ~ l  at 17200 feet. 

Colias dubirr, Bingham. Fanu. Hrit Ind.  Butterflies. Vnl. 2, p. 239; Blwes, l'.Z.S. 1906, p. 481 

A single specimen was taken near t l ~ e  Kilik Pass at 16000 feet. 

Colias eo!frtlr, Iiingl~um, Fnnn. Hrit. Inti. B~~l t t~ r l l i e s ,  Vol. 2, p. 241 ; Grnm-Grshimailo. Yann. Lep. 
I'nrnir, p. 329; Alcocli. Nnt. Hisr. Report of l'amir Boundorg Commission, p. i O .  

A single s p e c i m e l i  was taken on the Kilik Pass. 'l'his species has also 
been found on thk Great and Little Yan~irs. 

- 

Family LTCrENIDB. 

Pol!/om*inlus ~ r i n a a .  Moose, Hnllerllirs of 211d Ynvkoncl > l ~ s r ~ o ~ ~ .  1,. 66. 
L!/rn~le rlolic:lia,~a, H~ngltutn, Paklnn. klr~l. 1nd B~~ltu~.Unrn. Vol. 2. u. 341. 

Three specimens were caught. near t . l i e  Kilik Pass a t  16000 feet. 

J'oI,von~~nalu~~ l eha~~ur .  Moore. Uutto~.llit.x o f  . ' I I I ~  Tt1rkn1~~1 ~ I I L B I O ~ .  p. 6.  

Lycnrln phrrelr*, rncp /rhono. B11lghn111. Fn~an. Hrnl. 111~1. Hulterll~es. Vul. 3, p. 951'. 
Lyear~a  l e h o ~ ~ a ,  Alcuck, NUI.  Hist. Heyurt 01. I ' a ~ ~ l ~ r  Boundnry Commiss~ou, p. i O .  
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Two specimens from near the Kilik Pass. Altitude, 16000 feet. This 
species has also been taken on the Great Pamir. 

CRUSTACEA. 

Order A X P H I P O D A .  

Family GAMMARIDB. 

This species has been identificrl 11y hIr. IT. M. Tattersall of the Man- 
cheder Museum. Dr. N. Annnndale, who liindly sent the specimens to Eng- 
land for identification, inforn~s ine that tlie record is interesting as it makes 
the highest altitude from mllich this species lias ever been taken, being 5000 
feet higher than any previous record. The species was common in a large 
pool on the summit of the Kilik Pass. Altitude, 15600 feet. 



CHAPTER VII I .  ( Conti~cued). 

SECTION C. 

A sYSTEMhTtU ACCOUN'l' O F  A Zc)OLOCIICAL COLLECTION hlADH O N  THE 

ROAD TO A N l )  FHOI\t THE PtIMIHS 

by 

Capt. R. W. G.  Hingston, I.  M. S. 

Order PASSERES. 

Family CORVIDZ.  

1. Convus I~ACRORHYNCHUS.-The Jungle-Crow. 

Corov~e runcrorhg~~clrn, Yhsrpo, Cat. 8. BI. 3, p. 39 
Corrns tnnoovh!,nrhttr. Oates, Pnun. BI . I~.  Ind. B ~ r d i .  Vol. 1, p. 17. 

Common at  all tlie villages and criltivated districts as far north as 
Gilgit. 

2. PICA RTJSTICA.-T~I~ Magpie. 

Picn pica, Slrnrpe, C~tt.. B. nI. 3, p. 62; 13il.d~ of 2nd Tnrknnd ~ l i s s i o r ~ ,  p. 19; Alcock. Nnt. Hist. Report of 

Ptllnir tloundul.g Con~n~ission. p. 87. 
P ica  rnrficn, Onter, FUIIII .  l i r ~ t .  Ind.  Birds, Vol. I ,  p. 21. 

The Magpie mas not seen soutl~ of the Burzil Pass. To tlre uortl~,  bow- 
ever, i t  is abundant and nests freely a t  Hunzn. At the village of Minapin 
almost every tree contained a nest,, from one of which seven newly-laid eggs 
mere taken on May 19th. 

3. NUCIFRAGA BIULTIPUXCT.~TA.-T~I~ L a r g ~ r  Spotted Nntcracker. 

N,tcifmgn ntrr!fiprr,rcfntn, Shnrpe, Cnt. B. M. 3. p. 66; Ontcs, Fnnn. Brit. Ind.  i3Lrds.p. 41; Sharpe, 
Birds ot  2nd Ynrkand Aliasion. p. at Alcocl;. Nat. Hist. Report of l'nmir Boondarp 
Commission, p. 88. 

N~lmeroi~s  in t l ~ e  Ast,or valley in September. Large flocks of these 
birds mere seen feeding on the pine seeds in t l re  forest bet ieen Dashkin nnd 

Qmcslrrs ~ ~ . n e a l a s ,  Shnrpe, CaL. B. M. 3, p. 146; Birds of the 2nd Tnrlinnd Yissiou, p. '21; Alcocl;, Nnt. 
Hist. Report of I'nmir Bouudnry Commissiou, p. 62. 

Qrnctilr~s erea~ita. Ontes, Bnnn. Brit.  Iud.  Birds. Vol. I,  p. 43. 

The Red-billed Cliougll mas first.  roti iced near the snrnmit of the 
Burzil Pass a t  about 12000 feet. I t  Kas the most conlnlou of all birds north 
of Hunza. 

6. LOPIIOPHANES MEI,ANOLOPIIUS.-TI~~ Crested Black Tit. 

Pnrrrs ~~~r lnao lo l~hus ,  Gndou., Cat. B. RI. 8, p. ?S. 
Zophophn~~es ~ ~ ~ ~ l a ~ ~ u l o ~ r h t ~ s ,  Ontes. Fnun. Brit. Ind.  Ilirds. Vol. 1. p. 6 i .  

A solitary specimen mas obtained near the village of Gurais. Altitude, 
8000 feet. 
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6. LOPHOPHANES HUPINUCHALIS.-The Simla Black Tit. 

Parus rtrfonrrchali~. Ondow. Cnt. I{. h1. Y, p. 20; Alcork. Nat. Bist. Hoport of t he  Pamir Boondarg corn- 
mission, p. 88. 

L o p h o p h a i ~ ~ s  m1~7nuchnlir. a n t e s ,  Faun.  Brit. l nd .  Birds. Vol. 1, 1). 58;  Sharpe. Birds of2nd yarkand 
M~ssion.  p. 190. 

Frequents the pine forests bctnreen Uoyan and Aslol.. Altitude, 7000 
to 8000 feet. 

Family CRA'I'EROPODIDE. 

7. THOCHALOPTEILUM LINEATUM.-T~I~ Himalayan Streaked Laughing- 
l'lll~ush. 

T+ochalopterm~ l i n e n t n i ~ ~ ,  Sharpe, Cnt. B. h l .  S. 11. 3 7 i .  
Trochaloptmrm l i ~ ~ r o l a r n ,  Oates. Fnon. Iirit I n d .  Birds. Vol. 1, p. 101 : hharpe, Birds of 2nd Yarkend 

Mission, p .  100;  Alcock. Nat. Hiat. Heport of Pamir Boundary Commission, p. 89. 

A single specimen obtained in the neigllbourhood of Astor. Altitude, 
8000 feet. 

8. MYIOPHONEUS T ~ M ~ ~ ~ ~ ~ ~ . - ' l ' h e  Himalayan Whistling-Thrush. 

Myiophontis temminckii, hharpe, Cat. B. b1. 7, p. 7 .  
Myiophoneus tsmmincki,  Ostrs ,  k'u1111 B r ~ t .  Ind .  B~rds ,  Vul. 1, p. 158. 

Astor valley. Altitude, 1000 feet. 

Family CERTHIIDB. 

9. C E R ~ H I A  HIMALAYANA.-The Himalayan Tree-Creeper. 

Cerihia h;malo!,ana, Gndaiv, Cat. B. M. 8, p. 327;  Outrs, Faun. Brit. l nd .  Birds, Vol. 1, p. 329. 

A solitary specimen mas obtained iu  the Kishenganga valley between 
Gorai and Gurais. Altitude, SO00 feet. 

Family SYLVIIDB. 

10. PHYLLOSCOPUS 1~1)1cus.-The Olivaceous Willow-Warbler. 

Lusciniola indica, Seehohm. Cat. B. 31. 6, p. 186. 
Phylloscoptts indscss, Oates, ld'aon. Hrit. Ind. Birds, Vol. I ,  p. 101. 

A single specimen obtained near the village of Gulmit in Hunza. Alti- 
tude, about 7500 feet. 

Family LBNIIDX.  

11. LANIUS ERYTHHONOTUS.-The Rufous-backed Shrike. 

Lanius caniceps. Gedow, Cub B. 11. 8, p. 2C5. 
Lanius erylhronotus. Oaten, F ~ L I I ~ .  B r ~ t .  Ind .  Blrda, Vol. 1, p 4ti4. 

Gilgit valley. Altitude, 6000 feet. 

Family O B I O L I D ~ .  

12. ORIOLUS ~uN~oo. -The  Indian Oriole. 

Oriolwa Kttndoo. Ylturpe. Cat. U. hi.  3, p. 194: O ~ t e s ,  F I I I I ~ .  Brit.  I nd .  Birda, Vol. 1, p. 604; Yhnrpo, 
Iiirds 181 2nd Yal-knnd Miasion, p. 94; Alcock, NaL. Uist. Report of P o m ~ r  Boundnry Corn- 
nml#s#on, p. 13. 

Seen occasionally in the orchards of the Gilgit valley up to 7000 feet. 
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Family 'I'URDlDiE. 

13. PRATINCOLA bfAu~b.-Tlle Indian Bush-Chat. 

Prn/i, tcola urartm, S l ~ ~ r p e ,  Cut. U. N. 4, p. 188; Ontos, F a u n .  Brit .  I nd .  Birdn, p. 61. 

This species mas common a t  Tragbal and mas found a t  Hunza as high 
as 8000 feet. 

14. SAXICOLA rrca~a.-The Pied Chat. 

Sar icola  p iea ta ,  Saebolun, Ctlt. tl. M. 5, p. 367; Outes, F a ~ u n .  Brit .  Ind. Birds, To1.'2, p. 71; Sharpe ,  
Ll~rds 01 2nd Yarliund M1ssiu11, p. 83; Alcoch, S a t .  H ~ s t .  Repor t  oE Parnl r  Boundary  Cam- 
mission, p. 88. 

Numerous along the banks of the Indus, Gilgit and Hunza rivers. 

15. S h s r c o ~ a  ~ ~ ~ s c a a r ~ ~ . k . - T h e  Siberian Chat. 

Snxieula a ~ o r i o ,  Seabol~ul .  Cort. E. JI. 3, p. 372. 
Ser icola  pl~schn,rkm, Ontes, FRUII. Brit,. I n d .  Lli1.d~. Vol. 2, p. 73. 

A chat obtained between Doyan and Dashkin I believe to be of this 
species. Altitude, about 7500 feet. 

16. CHIMARREORNIS LEUCOCEPEALUS.-The White-capped Redstart. 

Chnntn,.rhor.nis lesrocrplraln, Shurpo, Cnl. B. U. 7, p. ,17. 
Clree,~~urrlro,~,tis lcrrcoe~phuln, Sllarpr,  Birds of 2nd Ynrkund b l i s a ~ o ~ ~ ,  p. 86. 
Chr,,rnr.,.horrgrs lerrcucephalss, Oatsr, F ~ U I I .  Bril I n d .  Birds. Vol. 2, p. 89; Alcoch, Nat.  His t .  Repor t  of 

Pi~ntir Buundrry  Cotnmiss~on, p 88. 

Frequents the hanks of all the streams and rivers between the Burzil 
Pass and Astor. I t  mas  extremely coinmou in September on the northern 
ascent to tlie Kamri Pass. 

17. RUTICILL..~ ~ a o ~ ~ ~ t ~ s . - ' J ! l ~ e  Blue-fronted Reclstart. 

Rtr/ieilla/roirtalis, S r r b o l ~ l n ,  Cot. R.U. 5, 11 :{A!,; Oates, Fnun.  B r ~ t .  I n d .  Birds ,  Vol. 2, p. Dl. 

Common at high altitudes on each side of tlie Burzil Pass and obtained 
in Hunza at  8000 feet. 

18. RUTCILLA RUFIVENTRIS.-The Indian Redstart. 

B ~ ~ l i c i l l a  ~ . t l / i u e ~ ~ t r i s ,  Srebul l~n,  Cat .  B 31. 5, p. 3 x 2 ;  Oules, F ~ I I I .  Brit. I n d .  Birds, Vol. 2, p. 95;  Sharye, 
B ~ r d s  of 2nd T ~ ~ r k i ~ n d  311s~ion, p. 8 7 ;  Alcocb-. Nut. HirL. Repor t  of Polni r  Boundary  Com- 
mission, p. 88. 

Coinnioii in the H~uiza gorge ancl asceocls the slopes of the Mintaka 
Pass to an altitude of I8000 feet. 

19. RUTICILL~ E K T T H K O G . A S ' ~ ' E R . - ~ ~ ~ ~ ( ~ ~ ~ ~ S ~ ~ ~ ~ ~ S  Redstart. 

Rr~l ic i l ln  er~y/lrr.ognslra. Seebohm. Cnt. B.U.  6 ,  p. 31i. 
Rrrlicilln e~y/hiogns/er ,  Ontes, Faun. Hrit. Iud .  6irde. Vol .  2 ,  p. ! I T :  Shsrpe. Birds  or' 2nd T m k n n d  

Bli?.siou, p. SS:  Alcock. Ynt. Hist.  Repor t  of Pnmir  Bonurlnry C'omruissiou, p. 62. 

Freqoents the inoraiiles and banks of the river on the southern ascent 
of the Mintaka Pass. Altitude, from 12000 to 14000 feet. 

30. ADELURA C-ERULEICEPHIL.~.- rhe Blue-hencled Robin. 

R ~ ~ l i c i l l n  crerrrlcucepholrr, S c e b o h ~ ~ ~ .  Cnt. 8. U. 8 ,  p. 363. 
d d r l ~ t v n  rrrrttleicephnln, Ontcs. Fnoo. Brit .  I u d .  Llinle, Vol. 1'. 11. 108. 

A single specimen mas obtsined in the pine forest between Doynn and 
Dashkin. Altitucltb, 7500 feet. 

21. PETROPHILA CYANUS.-T~~ Western Blue Llock-Thrush. 

Nonl iuole  C!I~II I IS .  Y a r b u l ~ u ~ ,  C:I~. 13. N. 5 ,  p. 318; hlcock, Nnt. t11~1. Repor t  o f  P n u l ~ r  Bo1111c1arp COUI. 
rnission, p. 88. 

Pelrophiln ryn,#lis, O t ~ t e ~ ,  Faun.  Brit .  111d. Birds, Vul. 2, y. 146. 



70 HECOHDS OF THE SURVEY OF INDIA. [VOI. VI. 

Common along the Gilgit valley and in the Hunza gorge. Altitude, 
5000 to 10000 feet. 

Family F R l N G I L L I D E .  

22. PYRRHOSPIZA PUNICEA.- 'I '~~ ned-breasted Rose-Finch. 

Pyrrhospirapaaicea, Shnrpe. Cat. B. 31. 12, p. 431; Oates, Faun.  Brit.  Iud.  B ~ r d s ,  Vol. 2, p. 211. 

This species frequents the grassy patches and camping-grounds on the 
south side of the Mintaka Pass. Altitude, about 12000 feet. 

2b. CAHPODACUS s ~ v ~ ~ ~ z o v ~ . - S e v e r t z o ~ s  Rose-Finch. 

Carpodar~s  sruert.-ori. Sl~nrpc,  Cnt. B. M. 12, p. 400; Ont,es. b'auu. Brit.  I nd .  Birds, Vol. 2, p. 220. 

One specimen was ohtained at  t,he village of Hhaibar in the Hunza 
valley. Altitude, 8800 feet. 

Passer dornesticus, Sharpe, Cat. B. 11. 12, p. 307; Oates, Faun. Brit. Ind.  Birds. Vol. 2, p. 236. 

Common in the neighbourhood of Gurais dlk-bungalow. Altitude, 
7800 feet. 

25. FKING~LLAUD.~ SORDIDA.-S~O~~CZ~~ 'S  Mountain-Finch. 

Jfonl;j~~ii~gilln sordida, Sharpc. Cat. B. A1. 12, p. 266. 
Fringillauda sordida. Ontes, Faun. Brit. Ind.  Birds. 1-01, 2, p. 248. 

Large flocks of these birds were numerous in September on the northern 
ascent of the Kamri Pass. Altitude, 10000 to 12000 feet. 

26. FRINGILLAUDA B R A N D T I . - B ~ ~ ~ ~ ~ ' s  Mountain-Fin ch. 

Moro,ltifringtlla brondti, Sharpe. Cnt. B. 31. 12, p. 268; and  Birds of Pud Yarknud F11ission, 11, 32; blcocb-, 
Nat. Hist. Hcport of Pamir Boundary Commission, p. 63. 

F ~ ~ ~ ~ i l l a u i l a  I,randti, Uate8, Fnun. Brit. l nd .  Birds. Vol. 2, p. 248. 

One specimen obtained eariy in May in the Kishenganga valley. Alt,i- 
tude, 8000 feet. 

27. EMUERIZA STHACHEYI.-Tl~e Eastern Mt-adow Bunting. 

Ernb~r i r a  alrorhe,qi, Shnrpe. Cat .  B. b1. I?, p. 63!1; Oatcs, Fann.  Brit. Ind.  Birds. Vol. 2, p. 251. 
E m t e r i r ~ c i a ,  Sharpc, Birds of 2nd Yarkanrl filission, p. 41; Alcock, Nat. Hist. Report of Pnlllir 

Boundary Commission, p.98. 

Very common on both the northern and southern slopes of the Bnrzil 
Pass. 

C'ollle rupertria. Shar11e. Cat. 8. )I. 10, p. 109. 
P(yonoprogne nrpealris, Oates, Fann. Urit. I nd .  H ~ r ~ l r .  Vol. 2, p.271 

Frequents the precipitous cliffs on either side of the Hunza gorge. 

R,rus~do runtnra, Shnrpc, Cat. 8. M. 10, p. 123; Oatcc. Faun. Brit. Ind.  Birdu, Vol. 8, p. tii 

Numerous in May a t  all the villages north of Hunza. 

, ~ I , , / , , P , / / , ,  , , ~ r ~ , p , o l a ,  blt:brl~c, ('nt.  El. hl. 10, 1). '47tl: Oatrs, Is'n~ln. I3rit. I I , , ~ .  t<ir<lq, Vnl, 2, 11. 290:  hl~nrpr ,  
l ; ~ r , l q  ,,I ? r , t l  Yurh: t r~< l  fiIiwi,,vn, 1,. ;,I;: Alcork, N:II. llisl livport 01 r n ~ ~ , ~ r  l l o ~ ~ ~ i o l n r . ~  I 'OI I I -  

1111..10,,. 11. I;:{ 
, illis , spec-irn W:IS V I - I . ~  comnior~ nt Jlunz:~ nt~tl tho noigl~l)ourin= ril- 

I:,ycs in tllc: mollt,ll of S;ic.l,tonil)c~r. On two ocrnsioncr it \\.RS ol)scrrctl pf'rcll- 
in: on trc-cb5. It, i s  lir~oirn \by t l ~ c  ])c-ol)leh of' II11r1z:l 9s ' ' ~ l ~ y f r r h i t ~ . ' '  



chap. ~111.1 FAUNA COLLECTED ON THE ROAD. 71 

One specimen obtained on the 13th September was in typical winter 
plumage. 

31. MOTACILLA HODGSONI.-HO~~SO~'S Pied Wagtail. 

jjfotacilb hodgyoni. Sharpe. Cat. U. N. 10, p. 48G; Ontes. Ynnn. Brit. lnd. Birds, Vol. 2, p. 291; 
*have.  Bird3 of 2nd Yarknnd blission, p. 57;  Alcock. Nst. Hist. Heport of Pamir Bonndary 
Cornmiasion. p. a!). 

Numerous along the hanks of the rivers and streams in both Gilgit and 
Hunza. It was exceedingly common in Septemher. 

82. MOTACILLA MELANOPE.-'rhe Gray Wagtail. 

Yotacilln ~nelai~ope, Sharpe. Cat. B. U. 10, p. J9i ; Ontes. Fnno. Brit. Ind. Birds, Vol. 2. p. 293 

Obtained at Hunza. Altitude, 7500 feet. 

33. MOTACILLA no~tia~~s.- 'L'he Grey-headed Wagtail 

Motaciilu borcnliv, Shnrpc. Cnt. I). nI. 10, p. 621'; Ontes. Faun. Brit. Ind. Birds. Vol. 2, p. 29.1 

Large flocks were seen congregating in the cultivated fields a t  the 
village of Minapiti near Hunza.  Altitude, ahout 7000 feet. 

34. MOTACILLA c ~ ~ ~ ~ o ~ o m ~ s . - H o d g s o n l R  Yellom-headed Wagtail. 

Jfotocilla citrroloides, Shnrpe. Cat,. 9. )I. 10, p. 50i; Ontes. Fnnu. Brit. Iod. Birds. Vol. 9, p. 299; 
Shame, Birds of 2nd Ynrknnd Mission, p. (50; .ilcock, Nnt. Hist. Report of Pnmir Booodnrg 
Commissiou, 11. 63. 

very numerous in large flocks at Honza. These bircls mere probably 
migrating to the southern slopes of the Himalaya and the plains of India, 
after ),reeding i n  Central Asia. 

35. ANTnTjs ~ s c u ~ a ~ u s . - T h e  Indian Tree-Pipit. 

.4,1tAus ,snculotur,  Sl~urpc,  Cnt. B. 31. 10, p. 5.17; Ontrr, F n l ~ n .  Brit. Ind. Birdr, Vol. 2, p. 304; Alcnrk, 
iiot. Hist. R ~ p o r t  of P a m ~ r  Boundt~rj Co~~:u~izsion, p. 89. 

A single speci~nlen obtained on the northern ascent of tlie Kamri Pass. 
Altitude, 13000 feet. 

36. ANTHUS CERYINUS.-T~~ Red-throated Pipit. 

A,ltlrt,s crr~.ii~vs, Sllnrpe. Csl. B. bI.  10, p. 5 9 5 ;  Ok~trs. Fel~n.  Brit .  111d. Birds, Tol. 2, p. 311'. 

Obtained in t,he Htunza valley between C l ~ n l t  and IIinnpin. Altitude, 
about 7000 feet. 

Family dLilUDIDIE. 

37, ALAUDA ARVENSIS.-T~~~ Sky- Lark. 

A l n ~ ~ d n  erfi.r,tei.v, ~ I I H P I I C .  ( ' : ~ t .  11. 11. 13. 11. 5 6 i :  Oatcs. h'nun. Brit. 111~1. I:inls. 1-01. 2, p. :?24. 

Sliy-Larks mere nunirrolis in the cr~ltivnted fields n t  the rillages of  t I~e  
Hunza district. 

3 .  G.\I,I.:I~II..\ crtrs~.i,r.d.-'l'l~c Crcsted Lsrk. 

fJ , r l~r i< lo  <.>-;.*t,,t,,, sl,:lr],?, l- : l t .  R.  11, 1:;. 1,. 1;2,:. 
f l ~ 8 l r ~ r i t n  rvirtrrto. Ont~.. . F n u n .  W i t .  11101. l : t t~l . ; ,  \ ' \$ I .  2 .  1)  :a::;. Olt:~rl)c. Iiinl%tlf 31111 \-~rh:tn<l \I:r*tl>o, 

1'. 5:': . \ l r a ~ . L .  21':rl. Ilbsr. Hrpz,rt ,,I I':rn~ir I:s,t~t~\l:lry C\rnnn~i.;r~ou, p. S:I. 

This IGrtl is ant: of t,l11. fc\v l i v i ~ l g  crc.nt~~rc,.; F O I I I I ~  ill t 1 1 ~  drsert waste 
l)et\reen 111111ji : I I I ~ ~  G i l ~ i t .  
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Order P I C I .  

Family PICIDiE. 

39. IYNY TORQUILLA.-T~~~ Common Ilrryneck. 

1yn.v lorqttillrr, Hn1.git.t. Cat. B. AI. 18. p. 660; Blnnford. Faun. Brit. Ind.  Birds, 1'01. 3, p. 78; shnrpe, 
Birds of 2nd Ynrknnd Uission, p. 110: Blcock. Nnt. Hist. Report of Pnmir Botlndnry corn. 
mission, p. 63. 

This species mas obtained about five miles north of Astor. Altitude, 
8000 feet. It was seen clinging to the trunk of a low pine tree in a manner 
resembling tha t  of a mood-peeker. 

Order B N I S O D A  CTYLI. 

Family CORACIADB. 

40. CORACIAS ~ ~ ~ n u ~ a . - T h e  European Roller. 

Coraciasgarrnla. Sharpe, Cat. B. A l .  17, p. 15; Blauford, Faon. Brit. Incl. Birds. \'ol. 3, p. 106; Shnrpe, 
Birdsof 2nd Tnrkand Ilission, p. 113; Alcock, Ant. Hist. Report of Pnmir Bonndnry Com- 
mission, pp. 64 ancl SO. 

Gilgit ancl Hunza valleys. Altitude, 5000 to 6000 feet. 

41. UPUPA k;po~s.-The European Hoopoe. 

Upspa epops, Snlvin. Cnt .  B. N. 16, p. 4. Blanford. Faun.  Brit.  I n d ,  liirila, Yol. 3, 11. 169; Shnrpc, Birds 
of 2nd Y ~ r k a u d  Jlission, p. 110: A!cock. Nnt. Hist. Hepdrt of I'arnir B o t ~ n d n r ~  Corn. 
mission, p. 6 4 .  

Seen occasionally in RIay a t  Astor and Bunji, but very numerous in 
September a t  all the fertile districts from Kashmir to the Indo-Chinese frontier 
where i t  ascends to an  altitude of 12000 feet. 

Order %A CROC'HIRES.  

Family CYPSELID,B. 

4 .  CYPSELUS ~ ~ u s . - T h e  European Swift. 

dlio.opas npus. Barter t ,  CnL. B. M. 16, pp. 4.12 to 411. 
Cypseltrs aptrs, Blnnford, Fnnn. Brit. Itid. Bird?, Vol. 3, D. 165. 

Numbers mere seen hawking for insects in thc Astor valley. Alti- 
tude, 8000 feet,. 

Order C O C C Y G E S .  

Family CUCULIDB. 

43. C ~ C U L V S  ~ ~ c n o ~ r ~ ~ u s . - ' l ' h e  Indian Cuckoo. 
Cueulas nticropicras, 6l1elle~., CnL B. 11. 19, 1). 241; Blanlorcl, F a u l ~ .  81.11. Ind.  B~rds .  Vol. 3, p. 210. 

This bird is called by the people of Hnnza "Kcbpoo" and by the people 
north of Hunza " f i ~ o o " .  

A ~ O U I I ~  bil-d in the second stage of plumage mas obtained a t  Rfinapin. 
Altitude, 7000 feet. 

Order A C C I P I  l'RBS. 

Family FALCONIDB. 

44. b l ~ ~ v u s  MELANOTIS.-The Large Indian lcite. 

Milurra melonolis, Gbtirpo, CnL. 8. M. 1, p. 324;  Blnttford, Irnl~n. Brit. l n d ,  Birds, Vol. 3, p. 377; Shnrps, 
Birds of 2nd Ynrhnnd Mission, p. 8. 

Hunza valley. Altitude, 8000 feet,. 
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46. TINNUNCULUS ALAUDARIUS.- The Kestrel. 

Cerehneis l i , ~ ~ ~ ~ c r c u l ~ w ,  Sl~nrpe,  Cat. B. M. 1, p. 426; B~rdn of 2nd Yurhand Mlnsion, p, 12;  AlcocL, Nut. 
Hist. Report or Pcunir Huu~~clnu~y Cornmissinn, p. 89. 

Tinnu~lnt l~cs  nlarrdnriur. Blnnford. Faun. Brit. Ind. tlirda, Vol. 3, p. 428. 

Numbers were seen early in Way in thc Astor :lnd Gilgit vnlleys. 

Order C O L  UHBA%. 

Family COLUMBIDB. 

46. COLUMDA ~ , r v ~ ~ . - T l l e  Blue Rock-Pigeon. 

Colwnbn rivia, Snlradori, Cat. B. M. 21, p. 262; Blnnto~.d. F l~un .  Hrib 11ld. Birds, Vol. 4, p. 30, Sllnrpe, 
B ~ r d j  of 2nd Yarkond Mircion, p. 115. 

Common amongst the high cliffs and in the neigbbourhood of the 
many ruud forts along the routo. 'I'l~is sprcies was rarely obtained at a higher 
altitude than 8000 feet. 

4;. COLUAIUA I(UPESTHIS.-TIIB Blue Hill-Pigeon. 

Coluiuba rrrpestvir. 3nlr11clo1'1, Cat. B. M. 21. p. X O ;  Blmnl~~rrl, Fuun Brit. lnd.  Birds, Vol. 4, p. 30; 
Sllarpr, Uivcls ut 2nd Yt~rksnd M~ssiun, p. 116; Alvouk, Not. Hiat. Hepurt of Pnmir B o ~ n d a r y  
C o ~ n ~ n ~ . p s i o ~ ~ ,  p. 67. 

Frequents the rocky clifl's along the Eunxa river and its tributaries 
from 8000 to 12000 feet. 'l'his pigeon :issocintes so closely with Columba livia 
that, on two occasions, a specimen of C. rupestris and C. lioirl mere obtained 
with one shot. 

418. Co~uarna ~ ~ u c o ~ o . r a . - T h t :  white-bellied Pigeon. 

Coltc~l~ba Iritrn,~oln. Snlradori. Cat. B.31. 21, p. 218; BlnnCord, Faou. Brit.  Ind.  Birds, Vol. 4, p. 32; 
Shnrpe. Birds of 211d Ynrkaud Blission, 11. 116. 

Small flocks haunt the steep cliffs of the Kilik gorge from 10000 to 
12000 feet. 

$9. TURTUH FERRAGO.-The Indian 'L'urtle-Dove. 

T16rlur ferra!ro, balvadorl, Cat. B.U. 21, p. 101 ; UlnuEonl. Pnuu. B r ~ t .  Iod .  Birds. Vol. 4, p. 41. 

A common bird on the forest-clad slopes of the Tragbal Pass. A soli- 
tary specimen mas obtained near the ludo-Clriuese frontier at an altitude of 
11000 feet. 

Order GALLIlVB.  

CaceaLis rhlikar, Ogilvie G ~ n u t ,  Cnt. B.,\I. 22, p. 113. 
Caccnbis rhucor, Ulnulord. b'non. Brit. Ind.  U i~ds .  Val. 4, p. IRI. 

Numerous in the Astor and Gilgit valleys. 

Order L IXICOLrF.  

Family CHARADRIIDB. 

51. TOTANUS ~ ~ ~ o ~ ~ u c u s . - ' l ' h e  Common Sandpiper. 

Trr~~guklrn hypolrrcus, Shnrpe. Cnt. 13.11. 24. p. 456; id. Birds of 2nd Ylrrk.rnd Mission, p. 141. 
T u l i ~ n ~ ~ s  h.qpolet~ctrs, Ulnnford. Fnnu. Brit. Inti. Uirds. Vol. I. p. .'GO; Alcocli, Nat. Hist. Report of Pnmir 

Booudary Commission, p. Gci. 

From the river bank close to Astor. Altitude. 7800 feet. 
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62. TOTANUS OCHROPUS.- The Green Sandpiper. 

Helodroma.~ orhroprs, Fhnrpe. Gat. B.M. 24, p. 4 3 i .  
Tolanus ochropus, Blanford, Faan.  Llrit. I nd .  Birds, Vol. 4, p. 262;  Shnrpe, Birds of zed ynrknnd 

Mission p. 141. 

Common about the pools and stmreams in Kashmir, Gilgit and Hunza. 

Order A NSERES. 

Family ANATIDB. 

53. QUERQUEDUL.~ C I R C I A . - ' ~ ' ~ ~  Garganev or Blue-winged Teal. 

Qarrlnrdsla circto, Snlvndori, Cat. B. M .  2 i .  11. 203; Ulnnford. Fnun. Brit. Ind. Birds. Vol. 4, p. 148; 
Shnrpe, Birds of 2nd Ynrkand Mission, p. 131: Alcock. Nnt.. Hint. Report of l'nmir Boondsry 
Commission, p. 65. 

Flocks were frequently seen a t  Hunza early in Scptemher. Our speci. 
mans included one female captured alive in an exhausted state. 

R E P T I L E S .  

Order S Q  U A M A  TA. 

Family AGAMIDB. 

Stellio taherculatns. Blnnford, Reptiles nnd Amphibin of 2nd Ynrhnnd hlission, p 25. 
A,qaan fshernilata, Roulenger, Fnun. B r ~ t .  Ind.  Reptilln nnd Bntrnch~n, p. 148. 

Common amongst the rocks in the Astor, Gilgit and Hunza valleys. 
Altitude, 7000 to 8000 feet. 

2. AGAMA HIMALAPANA. 

Slrllio hiii~olaya,rss, Rlnnford, Reptilea nnd Ainpllibin of 2nd Tnrknnrl blission, 1). 3. 
A,qanln l ~ i ~ n a l a , ~ n n a ,  Boulenger, Faon. Brit. Ind. Roptilinand Bntrnrl~in, p, 149. 

Very nnmerous in the Hnnza gorge. Altitude, 8000 to 9000 feet. 

Family SCINCIDE. 

Mocoa himalnyai.~a. Rlnnford, Reptiles nnd Amphibin of 2nd Ynrknnrl I\lisnion, p. 19. 
Lqqosoma himalayanunt, Bonlenger. Faun. Brit.  In(l. Qeptilia a n d  Bntrnrhin, p. 200. 

Very common on the southern ascent of the Kamri Pass. Altitude, 
12000 to 13000 feet. 

B A T R A C H I A .  

Order BCA UDA TA. 

Family BUFONIDE. 

Rsto viridia, Ulnnford, neptiles nod Amphil~ia  of 2011 Tnrknnrl Blisslon, p. 26; Boulcnger, Fnun. Hrit. 
Infl. neptilin nnrl Rntrachia, p. 804. 

Common ahout the stream8 and gardens at  Gilgit. 
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F I S H E S  

Order PHYSOS 2'0illI. 

Farnily CYPRINIDB.  

Schirothoroz esoci,~as, Day, Piuh, Indin. p. 633: Faun. Urit. lud.  Fishes, Vol. 1, p. 254. 

Numbers were taken from a small tributary of the Hunza river. 
Altitude, 10000 feet. 

I N S E C T S .  

Order L EPI?) 0 P 2%R A 

Family NYMPI-IALIDB. 

L ~ ~ i o ~ ~ s r r n t n  ,,~e,tnun, Moore, Lep. Iotl. 1893-96, p. 9 :  Alcock, Nnt. Hist. Report of Famir Boundary 
Cornmissiou, p. 95. 

Salyrtrr WlQllatm, Uingham, Fnun. l3rit. Ind.  Hotterflies, Vol. 1, p. 111. 

This species was not uncommon in Hunza. Numbers mere seen in  the 
end of August amotlgst the old moraines near tlre snout of the Hassanabad 
glacier. Altitude, 7000 to 8000 feet. 

E a a ~ r , ~ i s  hnlrlicn. Btonra, Cep. In<I. 2, 1893-9l;, p. IS;  Alcocli. Not. Flirt,. Ilcport of Ptrmir Boundnry 
Comlnission, p. 95. 

Hippnrrhin Ichnan, Moore, l i~i t . ter l l ic~ nl 2nd T ~ ~ v k n n d  Dlisrion, p. 1. 
NytAn bnldiun, Ringhnln, Faun, l3r1t. Inll. H ~ ~ t l c r f l i ~ s ,  Vn1. I ,  p. 114. 

Hunza district. From 7500 to 9450 feet. I n  one of oar specimens the 
black subtol-nal spot, cl~nracteristic of N. brtlcliur~, is present but the pale 
ground colonr and broad postdiscal band resemble that of tlre race lehrmn. 

PBi1n1,etn prrscphon~, Blnora. Lop. Ind.  3. 1893-!Xi, p. 28. 
N,ythn persrpho,w, B in~ha ln ,  Fnun. R ~ I I , .  Ind. Butterflies, Vol. 1, p. 115. 

Three specimens mere talcen, early in September, in the Astor vnlley. 
Altitude, 8000 feet. 

??qthnpnrisnti.s, Binghnm, Faun. Brik. Ind. Bolterflics. Vol. I ,  p. I l i :  3Ioorr. Lcp. Ind. 2.1993-96, p. 24. 

Astor valley and Hilnza districts from 7000 to SO00 feet. 

Nnnioln dounndrn. B ing l~an~ ,  Fnnn. Brit. Ind.  Bullnrtl~c*, Tol. 1 ,  p. 119: Moore, Lep. Ind. 9,  1893-86. 
p. 45. 

A common species in tlie Hnnza gorge up to 10000 feet. I t  mas not 
obtnined below 7600 fect. 

6. I ~ A ~ ~ O L A  CHEENA. 

M n r r ~ o l n  rhernn, Moort,, Lcp. (lid. 2 ,  1893.96, p 50;  B111gl1.m. Fnun. Brit. Ind. Battertl~ss. Val. 1, p, 1%. 

A single specimen was obtnined in the Astor valley. Altitude, SO00 feet. 
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Maniola p s l c h ~ l l a .  Hingl~oln, P I ~ I I ~ .  Llril. I I I I ~ .  BIIILCIIIICI, VUI. I ,  p.  121, 
Chorfobi~#s  palehell~r.  JIoore. Lop. Ind .  2 ,  1993-!I& p.  65.. 

Not uncommon 011 t,he soutllc~rn slopes of the Mintaka Pass. Altitude, 
13000 to 14000 feet. One specimen was taken in the Sstor valley. Altitude, 
8000 feet. 

Chorlobtus cortto~ryrr~phn, bloore, Lep. 11111. 2, 1893-96. 1). 55.. 
Maniola  corrronyr~~phn. Binghnm. F a u n .  B r ~ t .  I nd .  Botterflles,  Vol. 1, p. 122. 

A solitary specimen was tdten on t,he Kamri Pass a t  an altitude of 
about 12000 feet. 

Ra,.nirnna lutebneri. Uingl r !~n~.  F ~ I I I I .  Brit Ind .  B I I ~ ~ ~ T I I I P S ,  VO:. 1, p. 12.4 ~ I O O I . ~ ,  Lep. Intl. 2, 1893.96, 
p. 39; Aleock, h'ot,. Elat,. Repor t  of P u ~ n ~ r  8oundn11.y L ' o n r l ~ ~ ~ a s i o n ,  p. 06. 

N~~merous  in tlie month of Aogust on the southern slopes of the 
Mintaka Pass. Altitude, 13000 to 14000 feet. 

Ka?iefisn dig,m, Moore. Lep.  I n d .  2. LE!l3-96, p. 42. 

Karnirasa  digrta, B ~ n g l l l ~ t n ,  F U ~ I I B .  B~.il.. I n d .  B ~ ~ C l e ~ ~ l l i e a .  7'01. 1, p. 125. 

Two specimens. One from the Astor valley a t  8000 feet and one from 
t h e  neiglibourhoorl of Hunza a t  7500 feet. 

A u l o c r r a p a d a a ,  B ~ n g l ~ l l ~ n ,  F U U I I .  Brit .  I n d .  Buttrvllies,  Vol. 1, p. 127; Mo01.e~ Lep. Ind.  2, 1893.96, 
p. 31. 

Two specimens were taken at  tlie village of Minapin in the Hunza 
district. Altitude, about 7000 feet,. 

P y r a n ~ e i r  c n r d ~ i .  Moors. B u t t c r f l ~ e s  o l2 t1d Turhtlnrl V ~ * s i u n ,  p. 2; Alcoch, Nnt. Hist.  ILcport of Pnmir  
Houndary Co~r~oi iss ion ,  p. 69 

Vanessa cardni.  B i n g l ~ n m ,  F n o n .  Brit .  Itad. Butterflies,  Vol. 1, p. 365. 

Tlle Painted Lady 1r:ls common at Gilgit and throughout Hunza. Two 
specimens were obtained in August at  an altitude of 10000 feet, and one in 
May on the ascent of the Burzil Pass, well above the snow-line. 

13. VANESSA CASHMIRENSIS. 

Agloia c n ~ h m t r e t ~ s i s ,  Noore ,  Lep. I n d .  4, 1899~1000, p. 97. 
Va,~easa cashn~iretrris,  Bint.lrnm, F n n n  B r l t .  Ind.  B u l t e r f l i e ~ .  Vol. I ,  p .  367. 

Rpecime~is mere taken on tlie slopes of tlie Burzil Pass and in the Astor 
valley. 

14. VANESSA RIZANA. 

Agla ts  r i z a r ~ a ,  Moore, Lep. I n d  4. 1899.1900, p. 89. 
Vanessa r i z a n a ,  Bingllnm, F u u r .  Br i t .  Ind .  Butlerflios, Vol. 1, p. 368. 

Not uncommon in June near the foot of the Mintalta Pass. Altitude, 
13000 feet. One specimen mas taken in Kasl~mir on the Karnri Pass a t  about 
13500 feet. 

15. VANESSA VAU-ALBUM. 

Vanesma ~~ou.a lbum,  Ringhnm, Pnun.  Bril .  Ind .  Buttnl.l l ie~. Vol. 1, p. 360. 

A solitary specimen was obtained in the Kisl~enganga gorge at  the end 
of April. Altitude, BOO0 feet. 
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Polygonio eognata, Moore, Lcp. Illcl. 4, 1899-1900, p. 98. 
Vatrrrsn c.albrm, Bingham, Faun. Brit. Ind. Butterflies, Vol. 1, p. a n .  

Three specimens. One from the Kishenganga gorge a t  an altitude of 
8000 feet, and two from the gorge of the Astor river, north of the village of 
Gircha, a t  an altitude OF 10000 feet. 

17. - ~ R G Y N N I S  VITATHA. 

drgymtis u~tafha,  nlooro. Lev.  Incl. 4. 1809-1800, 11. 239 ; Aleock, Not. Eist .  Report of Psmir Boundsry 
Col~~rnlssion, p. 96;  Uinghum, Fuun. Brit. Ind. Butterflies, Vol. 1, p. 431. 

Two specimetis. One taken 011 the southern ascent to the Mintaka 
Pass at  13500 feet. The second taken in July on the southern ascent to the 
Kilik Pass a t  14000 feet. 

18, ~ ~ G Y N N I S  JAINADEVA. 

Argynnis,j~ci,radern, bIoo~.e. Lep. Inil. 4, 1999-1900, p. 238; id. B~~tterf l ies  of 2nd Yorkand Misnion,p. 2 ;  
Bingbnm, Faun. Br~t,. I n d .  Bntterfl~es, Tol. I, p. 433. 

A single specimen from the village of Doyan in Kashmir. Altitude, 
7800 feet. 

19. ~ \~ELITZA SINDURA, 7'CtCC BALBITA. 

Xelitree Imlbita, Jloore. Lep. Inrl. 5 ,  1901.03, 11. 3; Alrock, Nnt. Hist. Report of Pamir Boundery 
C O U B ~ I S S I O U ,  p. 96. 

Ue l i t aa  si,ldt~m, race Lnlbiln, B~ngllnnr, Fn~ ln .  l31.1t. In~ l .  BotterU~es, Toi. 1, p. 451. 

From the southe1.n ascent to the Kilik Pass. Altitude, 14000 feet. 

Family PAPILIONIDIE. 

Parr~nssina rpaplrus, Noore, Lep. Ind .  G .  1901-03. p. 109; Biogham, Faun.  Hrit. Ind.  Butterflies. 
Vol. 2, p. 120. 

This species was extremely common near the foot of the Mintaka Pass 
and along its southern ascent from 13000 to 14300 feet. A. single specimen 
mas taken on the soutliern ascent to the ICilik Pass a t  15000 feet. 

Family PIERID,;E. 

Eier.is ~lobellicn, >loore. Lep. Inil. 6,  1!)04, p. 151. 
Ayoria ,~nbellicn, L3iugbnm. Faun. Rrit. Ind.  Bntterflies. 7'01. 2, p. 1G3. 

A single specimen obtained iu Kasi~mir about 1000 feet below the 
summit of the Kamri Pass. 

Dnr~nns m p a .  Bloorc. Lep. lucl. I;, l!lOJ, p. 131. 
Pieris rnpa,  Binghnm, Fnnu. B~.it.lu<l, Eottcrflies, \'ol. 2, p. Ili9. 

This butterfly was very connnon at Gilgit and throughout the Hunzn 
district. In.one specimen, obtained at nu altitude of 10000 feet: the colora- 
tion of the cla,rk markings was nnusually intense. 

23. PIERIS BRASSICiE. 

Dnsnss brnrsicm. hloorc, Lep. Ind. 6 ,  11105, p. I2i .  
Pieris brnssicrr, B inp l~nn~ ,  F m ~ n .  Brit. Ind.  l iul t~rl l i rs ,  Tol. 2, p. 170. 

Throughout Gilgit and Hunxa up to 8000 feet. 
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P o n l i a  dopiidice, Moore, Lep. Ind .  6. 1904, p. 13 i .  
Pier is  daplidice, Bingharn, F a u n .  Brit .  I n d .  Bulterllies,  Vol. 2, p. 175. 

Two specimens from tlie Hunza gorge. Altitude, SO00 feet. 

25. PIERIS GLAUCONOME. 

P o n l i a  glaaconome, Moore, Lep. I n d  6, 1904, p. 130. 
P i a r i s  g l ~ ~ l ~ ~ n ~ m e ,  Blngl~nlu ,  F a u n .  Llrit. Ind.  Hutlal.flies, Vol. 2, p. 176 

Two specimens mere taken near t,lle foot of the Mintaka Pass. Altitude, 
12000 to 13000 feet. 

26. COLIAS HYALE, typical. 

Colios hyole, Uoore. Hulterflies of 2nd Ynrkand hlission, p. 4; Bingllnm, Fnun. Brit .  I n d .  Butterflies, 
Vol. 2, p. 234; Alcoct .  Nat.  Hlst. Repor t  of Pnmir  Boundary  C o ~ n ~ ~ ~ i s s i o n ,  p. 97. 

Common in the Hunza valley. Altitude, 8000 feet. 

Colias hyale: vnr. e r ra te ,  Uingl~nm,  F a u n .  B n t .  Ind .  B u t t e r a i ~ s .  Vol. 2, p. 235 

Two specimens from the Hunza valley. Altitude, 8000 feet. 

Coltas hyale, vnr. chrysodona, B ~ u g l ~ a m ,  F a u n  H r ~ t .  Ind .  I lu t t r r t l~ra ,  Vol. 2 ,  p. 235. 

Not uucomruon in the Hunzn gorge. dltitude, 7000 to SO00 feet. 

C o l i a ~  dubia, Binghnm, Fuun.  B r ~ t .  I n d .  Bulterllies. Val.  2, p. 239 

A solitary specimen was obtained on the soutl~ern ascent to the Miutaka 
Pass. Altitude, 14000 feet. 

Colior eogene, B ~ n g b a m ,  F r u v ~ .  H1.1t. Ind. BuLtartlies, Vol. 2, 11. 2-11. 

A single specimen from the southern ascent to tlie Mintaka Pass. 
Altitude, 14000 feet. 

31. COLUS CROCEUS: ? ' a c e  FIELDI. 

Coliae Jieldii, Mool,e, Butlerflier oE 2 n d  Y a r t n o d  BIission, p. 4; Alcock, Nut. Hist.  Re11ol.t of P u u ~ i r  
Boundmrp Cornniission, p. 97. 

Coliae rroceltu: racefieldr,  Hingllunl. F n u l ~ .  Brit. Iod .  B u t l s r l l ~ r s .  Vol. 2, p. 243. 

Throughout Kashmir and Hunzn up to 8000 feet. 

Family LYCfEN I D A .  

Lycrer~a n ~ l r u r r h e ,  Binellam, Fuun.  tlrlt. I n d  Dut lur l l~cs ,  Vol 2, p. 337 

A single specimen taken in the Astor valley. Altitude, 8000 feet. 

l 'ulyomnalur nr iona ,  Moorc,  B u l t ~ . r l l ~ r s  of 2nd YarLund Al~rr inn ,  11. 1;. 

L!ycrr.,,e rlolie;ko,no, Ilinglut~n, Faun.  Ilrit. Intl. I l ~ ~ l l c r l l l e s ,  \',)I. 2, p. 341. 

Throuqhout the I Iu~iza gorge:. Altitudc, 7000 to 0000 fcct. 

Lycrrnn rhri,lmphi: rnre m,ntdrlrn, Biogllnrn. ll'at1~1. Bril. Ind. U t ~ t l ~ r f l i ~ * ,  Vo1. 2, p. 346 

Two spcci~nens from thc Ilunza vnll~.y. Altitude, ROO0 fcct. 
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Lycrrla omphisa. B~ngbam. Faun. Brit. Ind. Butterflies, Vul. 2, p. 347; Alcoeh. Nat. Hlst .  Report 
ol Pnrnir Bnundnry Commission, p. 96. 

Common on the soutliern ascent to both the Kilik and Mintalta Passes. 
Altitude. 13000 to 14000 feet. 

36. LYC~ENA PHERETES : TUCe LEHANA. 

Polyornn~nLss lehanus. Moore, l3otterHie.i of 2ud Tnrlinud hlission, p. ti. 
L y e a ~ l a  yheretes: roce leha,ta, Hiugham. Faun. Hrit. Ind. Bntterlliea. Vul. 2, p. 362. 

One specimen from the soutl~ern ascent to  the Kilik Pass. Altitude, 
14000 feet. 

Ckilndes Irochilus, Hiugham. Fnou.  Brit.  lucl. Liurterllics. Vol. 2, p. 36;. 

Not uncommon in the Hunzn valley. Altitude, 8000 feet. 

Order HYXENOPTE RA 

Family FORMICIDX. 

Las~tcr hilnnln!yn>tas, Uingham, Fuuu. Brit. Inrl. Hyacuoptcrn, Vol. 2, p. 310. 

Obtained on the slopes of the Trngbal pass aud throughout Gilgit and 
Hunza up t o  8000 feet. 

Lnsitrs a l i e ~ ~ t f s ,  B i u ~ h n m ,  Fnou. Brit. Iuli. Hymeuoptera. Vol. 2, p. 342. 

Nomerous in the  Hunzs Gorge. Altitude, 8000 feet. 

Ca~nponotrrs basalis, Bit~gham. Fanu. Brit. Ind. llymeuoptern. Vol. 2, p. 362. 

A single specimen obtainecl at Dogan in  hasbmir. dltitude, 7800 feet. 



C H A P T E R  IX.  

THE FLORA O F  THE TAGHDUNBASH PARIIR 

M. S. Ramaswami, M. A. 

0gj. Curator of the Herbaviunl, 

Royal Botanic Gardens, Sibpur, Calcutta. 

I. INTRODUCTION. 

The botanical collection forwarded by Lieut,. Kenneth Rfason, R. E. 
to the Calcutta Herbarium for determination, consists entirely of flowering 
plants and comprises forty-four species of mllicli three are probably undes- 
cribed, or at least unrepresented in this Herbarium, besides a fern which 
indicate an interesting extension of geographical range. Apart from tliese 
liomever, this is a highly i~iteresting collection, representing as nearly as 
possible, as Lieut. Mason very kindly informs me, tlie complete Phanerogamic 
Flora of the region explored a t  altitudes of 13000 to 16000 feet ancl chiefly 
above 14000 feet. 

Judging from the specimens, it is obvious that the vegetation of this 
Parnir consists largely of exceedingly clwarf herbaceous perennials wit11 wonder- 
fully strong and bulky root stocks evidently often of consitlerable age. Further, 
most of the plants suggest a compact habit of growth, sometimes giving a 
moss-like appearance, wllile a fair percentage of them possess very strong and 
resistant seed capsules, i l n  intense degree of Pilosism is also ~narkeclly pro- 
nounced in some of them. 

The above peculiarities are more or less generally taken to be the 
characteristics of the Alpine vegetation and liave been explained as the direct 
results under Natural Selection of a climate, the principal feature of whicli,. 
is a short and sudden summer following on a long and severe winter. Of the 
forty-four species represented in this collection quite a large proportion (i. e. 
38, or 86 per cent of tlie wliole) do not seem to rise more than six inches 
above the surface of the soil and some of tliem not more than an inch and a 
half. But tlie roots of nearly all of them, besides being perennial, are remark- 
ably tenacious to the soil, well protected ancl intensely woody. This dwarfing 
in size coupled wit11 the woody nature of the root system is eminently well 
adapted to store up a reserve of nutriment in a protected root rather than in 
an exposed stem. Effective resistence to the severe minter is afforded by the 
toughness and persistence of the seed vessels. This character is remarkably 
seen in the plants mentioned below under tlie Natural Orders Ct.lcct$erre, 
Prinrzllucece, ancl Lrgumi~roote and to a certain extent in such species as Viola 
thiunschanica, Lngotis globosa and others. 

I n  addition to these contrivances for the effective propagation of species 
tliere is reason to believe that vegetative reproduction appears to be the rule 
in several species. Among tlie plants which undoubtedly increase vegetatively 
are the species of Lloydia serotina, from bulbs; thc cushion-like plants, such 
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as Erysimum altaicuna and S~l1e1owsk.i~ calycinu, by successive branching8 or off - 
sets; and the trailing plants like Anclrosuce villoso, S t e l l a ~ i a  graminecc, Allar- 
dia g labm by runners or rooting of the new branches. Doubtlese moat of the 
grasses and Polygonunz v i v i p e ~ r z ~ ~ ~ ~  increase in this may by the production of 
bulbils. 

As regards the distribution of the species, the most noteworthy point 
is the great preponderance of the Himalayan element in the Flora of this 
Pamir. Nearly 30 out of the 41 species are West Himalayan. It is also 
interesting to note that the following species forming part of the collection are 
common to the Alps of Europe and the Pamirs:- 

Drcibu jludnitzensis, Oxytropis lappoi~icct, Leofatopodium (t/p;9,?1911 
Androsuce villosa, Pediculovis Oetleri, Polygonun~ vivipu~~zim, Acer~cc subs- 
picatu and Pou unnuu. 

The above facts lead us to the conclusion that the composition of the 
Flora of this Pamir is so largely Himalayan that t,here can be little doubt as 
to its origin. I t  is quite probable that the greater migration might have 
proceeded from the Western Himalaya. 

11. STSTERIATlC CENSUS OF SPECIES. 

(The plants here classified mere collected during the work on the 
Pamir, by Lieut. K. Mason and Capt. R.W.G. Hingston, in the months of 
June and July 1913. A specimen of' every plant noticed mas collected, but 
the flora is not numerous. The collection has been presented to the Royal 
Botanic Gardens, Calcutta). 

Throughout the accompanying list references have been given to 
Hooker's Flovct of Bvit ish Indicc and t l ~ e  distribntion of the species is taken, 
except when otherwise stated, fro111 specimens in the Calcutta Herbarium. 
New species or species not previously rccorded from this area and those not 
mentioned in the Flora of Bvit is i~ I~~tlicl, are distingnished by an asterisk(*) 
prefixed to them. 

The sequence of Bentllarn and Hool<el-'s Gepievc~ PIuntc(run~ is followed 
and the species are arranged alphabetically nuder the genera. 

DICOTYLEDOKES. 

1. Ranunculus pulchellns C . A . J e y . - F .  B. I. i, p. 17.  
Bank of Beyik river, 14300 ft., No. 1. 
D i s h .  Western Hiulalaya, Knshmir and the Pamirs. 

2*. Rannnculus rufisepnlrls Ft.ntrcA. 
Icililc strcam, 13000-1.1.000 ft., No. 16. 
Distr. The Pamirs. 
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2. Delphinium Linn. 

3. Delphinium cashmirianum Ro.yle.-F. B. I. i, p. 26. 
Par. Jacquemontianum (Camb). 
Mintaka stream, 14000 ft,, No. 42. 
Distr. Western Himalaya. 

3 .  Papaver Linn. 

4. Papaver nudicaule Linn.-F.B.I. i, p. 117. 
Var. rubro-aurantiaca Fischev. 

(P. croceum Ledeb). 
Tomtek Jilga (west), 13500-14500 ft. ,  No. 18. 
Dietr. Kashmir, Western Tibet. 

5* Parrya sp.- aff. P. exscapa C. A. Bey .-F. B. I. i, p. 131. 
Kukturuk Jilga, 14000 ft., No. 39. 

Not quite the Tibetan plant but undoubtedly nearest to it. 
The scapes are not shorter than the leaves. I am unable 
to examine the pods as they are not available. 

5 .  Draba Linn. 

6 .  Draba fladnitzensis WuZf.-F. B. I. i, p. 143. 
Tomtek Jilga (west), 13500-14500 ft., Nos. 24, 30. 
Distr. Western Himalaya, Western Tibet. 

7. Draba incana Linn.-F. B. I. i, p. 143. 
Tomtek Jilga (west), 13000-14500 ft., No. 33. 
Distr. Western Himalaya, Western Tibet, Turkestan and 
Siberia. 

6 .  Smelomskia C .  A .  Hey .  

8*. Smelowskia calycina C. A. Xey. 
Tomtek Jilga (west), 14000 f t . ,  No. 44.  
Distv. Mongolia, Altai Rlts. 

7 .  Erysimum Linn. 

9. Erysirnum altaicum C. A. iMey.-F. B. I. i, p. 154. 
Near Kilik Pass, 14000-15000 ft., NO. 14. 
Dist?.. Western Himalaya, Western Tibet and Altai Mts. 

8. Chorispora DC. 

10. Chorispora sabulosa Canzb ?-F. B. I. i, p. 167. 
Kilik Pass, 15600 ft., No. 40. 
Diet?.. Western Himalaya, Kashmir and the Pamirs. 

I am unable to bc absolutely certain of the specific name 
as the specimen is without siliqua. 
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IV. Piolacece. 

9. Viola Linn. 

11*. Viola thianschanica Maxim. 
Mintaka stream, 13300 feet, No. 6. 
Distr .  Turkestan. Central Asia. 

This is an interesting new record for this area. As far 
as examples in the Calcutta Herbarium show, i t  was never 
before known from the Pamirs. 

10. Stellaria Linn.  

12. Stellaria graminea Linn. - F.B.I.  i, p. 233. 
* Par. brachypetala Rgl .  
Tomtek Jilga, 13000-14500 feet, No. 31. 
Distr .  Northern Mongolia, Eastern Turkestan. 

D I S C I F L  O R B .  

VI.  Geraniucece. 

11. Geranium Linn.  

13. Geranium Tuberaria C a ~ n b .  - F. B. I. i, p. 431-432. 
Tomtek Jilga, 13000-14500 feet, No. 17. 
Distr .  Western Himalaya, the Pamirs. 

C A L  Y C I F L O R B .  

12. Astragalus Linvr. 

14*. Astragalus lydius Bois. 
Tomtek J i lg;~ (west), 13000-14500 feet, No. 29. 
Distr .  Asia Minor. 

A very interesting extension of geogral)hical range as 
regards the distribution of this species. 

15. Astragalus ~hizanthus Royle - F.B. I .  ii, p. 131-133. 
Near Kilik Pass, 14000-15000 feet, No. 15.  
Disiq'. Western Himalaya, Kashmir and Western Tibet. 

13. Oxytropis D C .  

16. Osy tropis lappouica Gnzccl. 
Par. humifusa - P.B.I. ii, p. 137. 
Mintalts stream, 13300 feet, No. S. 
Dist?.. Kaslrmir, Western Tibet. 

17. Oxytropis tatarica Jucq? - F.B.I. ii, p. 138-130. 
Tomtek Jilga, 14000 feet, No. 12. 
Distr .  Ladak, Western Tibet. 

Too near to be cousidered distiuct. Tho flomzrs are 
somewhat larger and the peduncles louger t l ~ s u  those of some 
of the types in the Calcutta Herbarium. 
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14. Cicer L i n n .  

18. Cicer soongnricum Steph. - F.B. I .  ii, p. 176. 
Lup Gaz Jilga, 15700 feet, No. 36. 
Dish. .  lITestern Himalaya, Yarlthand and Afghanistan. 

V I I I .  Rosacece. 

19. Potentilla sericea Lilzu. - F.B.I. ii, p. 364-35G. 
Tomtek Jilga (west), 14000 feet, No. 6. 
Kukturuk Jilga, 14000 feet, No. 38. 
L)istr. Western Himalaya, Afghanistan. 

G A  MO RE TALA?. 

I X .  Caprifoliacece. 

16. Lonicera Linn. 

20. Lonicera spinosa Jucq.  - F.B.  I. iii, p. 13. 
Tomtek Jilga (west), 13000-14500 feet, No. 26. 
Dish . .  Kashmir, 'l'ibet and E. Himalaya. 

17. Aster Linn  

21*. Aster alpinus Lipin. 
Tomtek Jilga, 13500-14600 feet, No. 20. 
Dis t r .  Turkestan, Altai Jlts. 

22. Aster Heterochaeta Beutl l .  - P.B. I .  iii, p. 250-261. 
Mintaka stream, 13300 feet, No. 47. 
Dist l - .  Alpiue Himalaya, Tibet and Altai Mts. 

23". Aster obovatus C. A.  H e y .  
Tomtek Jilga, 14000 feet, No. 43. 
Distv.  Altai Mts., Siberia. 

16. Erigeron Linn .  

24'. Erigeron uniflorus L i m ~ .  
Lup Gaz Jilga, 15700 feet, No. 36. 
D i s t r .  Turkestan. 

This is, a t  any rate, a new record for the Pamirs. 

19. Leontopodium BT. 

28. Leontopodium alpinurn CQSS. - F.B.I. iii, p. 279. 
Bank of Beyik river, 14300 feet, No. 3. 
D i s t f - .  iiIountains of Europe, Central Asia and Himalaya. 

20. Allarclia a c n e .  

26. Allardia glabra Dcne.  - F.B.I. iii. p. 313. 
Bocky slopes above Kilik Pass, 16000 feet, No. 41. 
Die t r .  Western Himalaya, Eastern Himalaya, Kashmir and 

Tibet. 
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27*. Senecio sp. nov ? aff. 5. altaicus Schzcltz-Bip. 

A pretty looking plant about 6 in. high. Roote tufted, fibroue. 
Radical leuves obovatc, 3 in. lonq, 1 5 in. broatl at  the broadest part, acute, 
base cuneate and narrowed donrn towards the petiole, very obscurely dentate 
otherwise quite entire, glabrous above, pubescent beneath, coriaceous. 
Caztline leaves 2, sheathing, oblong or obovate. Peduncle 1 in. long. Bructe 
lsnceolate or subulatc al)out 4 in. long. Pariicle very compact. Heade 4 in. 
long and about 1 in. diameter. I~LGOII~CT/LI  Lt.acts 10-141, one-seriate, lanceolate or 
linear-lsnceolate, acute, in. long, pubrscent without and ciliolate towards the 
apex. Ligules 12-16, lanceolate. d ? i t h ~ r ~  ecaudate. dcher~es 1/16 in. long, 
1/24 in. broad, 6-6 striate. P(cpp11s + in. long, scabrid. 

This species belongs undoubtedly to thr section Liqularia and differs 
from S. altaicus S c l ~  Bip. in its dmnrfisll Ilabit, more compact panicle and 
much smaller peduncles. The leaves are quit(, different from any species 
under Ligularia described in Hooker's F1os.o of Bl0itish Ilzdict. 

Tomtelr Jilga (West), 13500-14500 ft., No. 28. 
Pamir region, alongside water courses, 14000-16000 ft. 
Alcock, No. 17715 (Pamir Boundary Commission 1895). 

X I .  P?-imzilacece. 

28. Primula farinosa L ~ I I ? L /  - F.B.I. iii, p. 486-487. 
Near Kiiili Pass, 14000-15000 ft., No. 13. 
Distr. Western Tibet. 

29. Primula purpurea Royle / F.B.I. iii, p. 490. 
Near Kilik Pass 15000 ft., KO. 4s. 
Dist?.. Western Himalaya. 

30. Primula sibirica Jacq ? F.B.I. iii, p. 487-4,SS. 
Mintalia stream 13400 ft., No. 46. 
Distr. Western Tillet. 

3 1 5  Androsace sp. nov. - aff. A villosa ' L L ~ I I L .  
Tomtelr Jilga, 14500 f't., No. 7.  

The above four identificatio~ls have, at present, to be regarded as 
tentative as they have been dete~~nlined wit11 the aid of descriptions only. The 
Calcutta Herbnrium material is on loan at  present and hence comparison with 
authentic types was not made. 

XI I .  Bor.ccgi~rer~. 

24. Erit,riclliunl Sch I-cctl. 

32. Eritrichiunl stricturn Dcr~e. - F.B.I. iv, p. 164. 
Mintaka stream, 13300 ft,., No. 9. 
Tomtek Jilga, 13000-l-kj00 f t . ,  So .  21. 
Distr. Western Himalaya, Kashmir and Tibet. 
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25. Myosotis L i u u .  

Myosotis sylvatica H o f m .  - F.B.I. iv, p. 173. 
Tomtek Jilga 14500 ft., No. 32. 
Dist fs .  Alpine Himalaya, Western Asia. 

X I I I .  Sc~.ophulag.iwca, 

26. Pedicularis L i n n  

Pedicularis versicolor Wahlb .  - F.B.I.  iv, 1). 316-317. 
Mintaka stream, 13300 ft., No. 45. 
Distr .  Alpine Himalaya, Central Asia. 

An Alpine conditioil of P. Oederi Pcrhl. 

X I B .  Selnginea. 

27. Lagotis Gnevtn. 

Lagotis globosa Kz~rz ?-F.B.I. iv, p. 558-659. 
Kukturuk Jilga, 14000 ft., No. 37.  
Distj*. Western Tibet. 

XV.  Polygonncece. 

Polygonulll viviparum Lit~n.-F.B.I.  V, p. 31-32. 
Tomtek Jilga, 13000-14500 ft,., No. 25. 
Distr. Alpine Himalaya, Western Tibet, Ccntral Asia and 

Northern Europe. 

29. Oxyria Hil l .  

Oxyria digyna Hill.-F.B.I.  v, p. 58. 
Tomtek Jilga, 14,500 ft., No. 11. 
Distl.. Alpine Hilllalapa (Sikkim to Kashmir), Western Tibet. 

1lONOCOTYLEDONES. 

XVI. Liliacem. 

30. Llogdia Salisb. 

Llopdia serotiila Reichh.-F.B.I. ri, 1). 364. 
Lup Gaz Jilga, 15700 ft,., No. 34. 
Distv. Alpiue Rimlaya. 

Carex lllelauantl~a C, A. J1cy.-F.B.I. vi, 1). 733. 
Bank of Begik R,iver, 14300 It., No. 4. 
Distr .  ICnslimir, Central Asia. 

1)esclialnpsia kwlerioides Reye/.--E.B.1, vii, p. 273-274. 
Tomtek Jilga, 13000-14500 ft., No. 22. 
Distr. Kasl~mir, Turkestan. 
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33. Avena L,inn. 

41. Avena subspicata Clnit .v.-F.B.I.  vii, p. 278. 
Tomtek Jilga, 13000-14600 ft., Nos. 19,27. 
Distr.. Alpine Himalaya, Tibet,. 

34. Poa Lijz,rb. 

42. Poa annua Linw.-F.B.I. vii, p. 345-346. 
Bank oE Beyik river, 14300 ft., No. 2. 
Distv. Temperate Asia, Europe. 

43. Poa attenuata 2'vin.-F.B.I. vii, p. 340-311. 
Tomtek Jilga, 14500 ft., No. 10. 
Distr. N. Humaon, ICashnzir and Asia Minor. 

44 Ely~uus  sibiricus Li12n.-F.R.I. vii, p. 373. 
Tomtek Jilga, 13000-14,500 f t . ,  No. 23. 
Distv. N.W. Himalaya, Tibet etc. 

'rhe followi~lp table gives a sgnopt>ic view of' t,hc systematic character 
of the collection :- 

PHhNEIIOGA3IS 

'l1l1c collect,ion comprises only 1S Natural Orders, 33 gcnern nnrI 
Yllanerogalnic species. Tlie Natural Order Coml)ositW colnes first with scveu 
spccies, nest Crucifer,?: wit11 six species, Lcgunlinosw and Gmmincn> with fit-c 
species each and P r i m u l a c e ~  r r~t l l  four sl~ccies. Of the remaiudc.r, Pol)-gona- 
cez ,  13orngiiir:r and Ranunculncen~ colltaiu 2 species encli, n - l i i l t~  tllc rest of 
the Natural Orders arc ropresentcd 1)y only oue species eacll. 



BLOOD OBSERVATIOBS AT 1-IIGII AI.'PITUT)HS AND SOBIE COKCLLS]()~L'S 
DHAIVN FROB1 THIS ENQUIIjT IN I<ELATIOI\' TO 3IOUXTAIN 1)ISTItESS 

Captain R. W.  G. Hingston, I M. S. 

I t  lras long 1)een I ~ I I O U I I  that, dilring :ILI a s c e ~ ~ t  from sen 1erc.l to a lliSll 
altitutle, a remarkable group of p l~enome~la  In the nature of a severe throl)l) ir~~ 
headache, mild  few^', hreathlt~ssnes~, insomnia, gtdcliness and ~ o m i t i n g  were 
very liable to manifest the~nselves. ' l l l (~ naturt: arrd intens~ty of these 5ymp- 
toms appeared to r a rp  greatly in diflrrent indi~icluals, 11ut tllere n as, untlouht- 
edly, a distinct relation hetween the  sererlty of the p l l rnome~~a  and the height 
of the ascent. 

Of all t he  pl~ysicnl cllanges n l~ i ch  take placr during the ascent to any 
great altitude, tlre reduction in atmospheric pressure is, undoubtedly, the most 
important;  and the lrurnan body is compelled to adapt itself to the increased 
rarefaction of the air and tlre lessened oxygen percentage which is associated 
with the diminished pressure. Should no such adaptation take place and should 
the  whole vascular and respiratory mechanism perform its functions a t  high 
altitudes with the same power and the same regularity with ml~ich i t  works a t  
sea level, then the greatly diminished supply of oxygen would produce an ex- 
treme anzmia  and account for that  group of symptoms usually described as 
" mountain sickness " and n.lrich seem to be nothing more than tlre result of a 
diminished aeration of the blood. 

Theoretically i t  appears evident that the body might acconlmodate 
itself to a diminished oxygen supply in one of three ways or by any 
combination of these ways. Avstly, the respirations might so increase 
in depth or in frequency as to result i n  so much greater a bulk of the 
rarefied air entering the interior of the lung as to obtain a supply of oxy- 
gen equal to that received a t  sea lerel under the influence of less energetic 
respiratory movements. Seco~~dly ,  the  cardiac mechanism might act with 
greater force and frequency and produce an  increased vascularity of the lung 
tissue and a corresponding increase in oxygen absorption T I ~ t ~ d l y ,  and this 
I consider to be the chief, if not the sole, Ineans of accommodation, the actual 
oxygen carrying power of tlle blood stream may be increased by a multiplica- 
tion of its oxygen carriers, the red blood corpuscles, or by an  increase in the 
amonnt of hzemoglol~in whicll each corpuscle contains, and thus result in the 
greater power of a unit volume of blood t o  convey oxygen from the lungs to 
the  tissues of the body at  high altitudes than a t  sea level. The body becomes 
adapted to a rarefied atmosphere not by any increase in the power of the vas- 
cular and respiratory mechanism, but by a greater richness of the fluid driven 
and purified by that mechanism and made manifest by an  incl-ease in the red 
blood corpuscles. 

Tlre unpleasant symptoms experienced a t  high altitudes appear to be 
due  to a failure on the part of the  body to create red corpuscles in snfficiknt 
numbers to produce adaptation to the more rarefied air and diminished oxygen; 
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and, though this failure is usually of a temporary nature owing to tho ascent 
being made too rapidly and the blood forming mechanism not having time 
to complete its work, yet, in one case which came under my notice a t  14,000 
feet, the failure was almost permanent; the blood forming meohanism seemed 
to liave reached the full extent of its creative power, the blood with extreme 
slowness reaclied the standard normal a t  that altitude and the individual suf- 
fered continually from tlie characteristic symptoms. Normal blood a t  sea 
level, i.e. under a pressurc of 760mm. of mercury, contains 6,000,000 red blood 
corpuscles per cubic millinletre. During a gradual ascent, the number of 
the corpuscles increases until a t  an alt,itude of 18,203 feet, the highest point 
a t  which I was able to make an examination, the blood contains 8,320,000 
corpuscles per cubic millimetre; tliis estimation was made after camping 
for two days a t  that height and i t  was sufficient to adapt the body to the 
dimil~islied oxygen supply, if not completely, a t  any rate to such an extent as 
to obviate any symptoms of m o ~ n t ~ a i n  distress. 

The first unpleasant symptoms were experienced at an altitude of 
11,000 feet, after a rapid ascent froni a height of 5,000 feet, A blood examina- 
tion a t  tliis altitude gave a count of only 6,300,000 which was much below 
the normal for such an altitude as, on a subsequent occasion, a t  a slight-lower 
elevation of 10,600 feet reached by a slow and gradual ascent for many days 
along the course of the river, the blood count was as high as 6,624,600 and no 
symptolns of mountain distress were noticeable. 

On all occasions tlle headachc, insomnia, breathlessness and palpitation, 
from which some of our party suffered, were experienced only after 
ascents mliich were associated ~r i t l i  a rapid increase in altitude and tended 
to pass away completely after a residence of some days a t  the higher 
altitude. It seems as though tlie cardiac and respiratory mechanisms 
were compelled to work with more energy at an increased altitude only 
ml~en that altitude has been reached by a rapid ascent and before the 
blood forming tissues have been able to produce a greater number of red 
corpuscles. The breathlessoess, dyspncea and palpitation are t l ~ e  manifesta- 
tion of tlie increased cardiac and rt.spiratory functions and the headache, 
giddiness, vomiting and insomnia are the results of the diniinished aeration of 
the blood which tlle accelerated heart action and respiratory movements are 
unable to make good. But the increase in the pulse rate was, on no occasion, 
very noticeable even after a rapid ascent if a lapse of somtb hours' rest was 
allowed to take place after the termination of the ascent. Thus the higbest 
of a large number of records gives a pulse rate of 99 and tliis was taken a t  t,he 
end of a quick climb to 11,000 feet and after an interval of some hours. The 
number of respirations also alter in a similar manner and though during eser- 
cise at high altitudes they increase to an amazing extent, yet alter a long rest 
they decrease almost to normal and, after a residence sufficiently long to 
produce adaptation to the altitude, tliey often become sub-normal. 

Tlte altitude a t  mlricli tlie largest number of observations were made was 
one between 13000 and 14000 feet, (aneroid). Over a period of almost two montlis 
blood counts were continually estimated by tlie usual method of calculating 
with a Hzemacytometer the number of corpuscles in a minnte volume of blood 
diluted witli a known volume of saline solution, and multiplying tlre result 
thus obtairjed by the amount of tlre dilution. The mean of a number of counts 
made on a European a t  that altitude mas 7,402,500 a ~ l d  this average n-as well 
maintained tliroughout the whole two mouths and had reached its maximum after 
a residence of 19 days a t  that altitude. After a rapid ascent to n height of 
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16,907 feet (triangulated height), the blood count rose to 7,640,000 and after 
residence of two days at  a height of 19,203 feet (triangulated height) tlie count 
had reached 8,320,000, and, with tlie exception of a slight insomnia, n.llic\) 
may have been due to extraordinary conditions of discomfort, no unpIeasallt 
symptoms mere then experienced. 

The inhabitants of the Painir Plateau live perlnanently at  an altitude 
of over 13,000 feet and seldom descend much below that level. I considered it, 
tberefore, a matter of interest to determine tlieir normal blood count nlld to 
ascertain whether their blood corresponded in increased red corpuscles to tllnt 
which was seen to have taken place in Europeans n7110 had ascended to that 
height. The blood of seven Sarilidis, all adult liealtl~y males, was examined 
and the mean of a number of observations, all of which closely agreed, gave a 
blood count of 7,598,000. This, it may be noticed, agrees closely with the count 
of 7,403,500 obtained from the blood of a European who had ascended to t l ~ a t  
altitude. Thus the dweller of the plains, during an ascent to a higher altitude, 
is able to improve gradually the standard of his blood until it ultimately 
reaclies that degree of ricllness which is normal to the permanent inhabitants 
of that altitude. And when that increased development of red corpuscles has 
been completed, all distressing symptoms due to altitude will disappear as full 
adaptation of the body to the new conditions will have taken place. 

It is difficult to conjecture to what extent that degree of adaptation would 
continue; if the body can accommodate itself to the rarefied atmospliere of 18,000 
feet, will it continue to accommodate itself, in a gradual ascent, up to 20,000 feet, 
the altitude of Mount Everest? There must be some limit to the degree of 
adaptation, and in one case which I examined that limit appeared to have 
been reached. One khalassie, who suffered from severe and continual sylnptoms 
of mountain sickness at  an altitude of 13,300 feet, llad a blood count of only 
5,760,000 while the blood count normal at  that altitude mas over 7,000,000. 
His manufactory of blood corpuscles seemed to have been worked to its extreme 
limits and for weeks was unable to perform the increased functions demanded 
by the altitude; and it was not until a period of nearly two months had elapsed 
that the blood count had slowly improved to the amount normal a t  13,300 feet, 
that tlle symptoms from mllich he suffered gradually disappeared. 

I f  the individual who ascends from a low level to a high altitude 
gradually adapts himself to t l ~ e  new altitude by an increase in the number of 
his red blood corpuscles, he does so because the deficiency in oxygen acts as a 
continual and ever-increasing stimulus to the blood forming meclianism and 
ever compells it to a greater production in order to produce closcr adaptation. 
Co~lsequently it is by no means self-evident, in fact it might almost he contrary 
to expectation, t l ~ a t  the permanent dweller at  a high altitude mould, during a 
descent to a lower altitude, undergo a reduction in tlie number of his red 
corpuscles ; there would be no definite stimulus compelling such a reduction 
which, in the reverse case, compelled an increase, although the excess corpuscles 
might be expected to atrophy and disappear slowly as they wobld be no 
longer of any use. 

I had an opportunity of putting this matter to the test. A SarikBli 
accompanied the Expedition on its return journey as far as Gilgit and frequent 
examinations of his blood mere made. He  had spent almost his whole life at 
an altitude of about 13,000 feet and only on one occasion descended as low 
as 10,000 feet. The average blood count of the Sarik6lis has been stated to 
be 7,595,000 and the blood count of this man agreed closely wit11 that average, 
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yet during his descent to lower levels his blood count gradually decreased; 
at  9,450 feet it had reached 7,320,000 and at 7,600 feet it had sunk as low 
as 6,960,000 and the mpidity with which it declined corresponded closely to the 
rate of decline in the blood of a European ~vho had lived but two months a t  that 
altitude where the Sarik6li had passed his whole existence. 

Thus increase in altitude means increase in the number of red blood 
corpuscles per unit volume of blood. The manufacture of those corpuscles 
takes time to develop and failure in that development either through insufficient 
time or inefficiency of the creative power means mountain sickness. The 
number of red corpuscles in the blood of a dweller at  low altitudes can increase 
until it reaches ultimately the number normal in the dwellers at  high altitudes 
and the converse is likewise true ; and the method by which the body adapts 
itself to great heights is not by a greater energy on the part of the cardiac 
or respiratory mechanism but by a slow and gradual manufacture of the red 
blood cells which produce a greater richness of the blood stream and convey 
a normal supply of oxygcn to all the tissues. 



C H A P T E R  XI. 

S E C T I O N  A. 

SOME GENERAL NOTES ON THE CLIBIATE AND SNOWFALL 
OF THE TAGHDUMBASH PAMIR 

Lieut. K. Mason, R. E. 

and 

Captain R.W.G. Hingston, 1.M.S 

On the suggestion of Dr. Gilbert Walker, C. S. I., F. R. S., Director 
General of Observatories in India, from the date of our stay at  Gilgit on 
16th May, to our return to Hunza on 25th August, a regular series of obser- 
vations of the upper air  current,^ were taken daily, as indicated by the movement 
of cirrus clouds. 

Owing to the very variable weather, the sky was often so overcast that 
this was not possible, but the table a t  the end of the chapter gives the results 
obtained. 

No barometrical nor thermometrical observations mere recorded, as the 
camp was constantly on the move; the results could only have been fragmentary, 
and time was better employed on obtaining other results. 

Previous to our start from Srinagar, the weather had been very severe, 
and the first detachment to cross the Rajdiangan Pass experienced bad weather 
during the passage. But from the date of crossing the Burzil Pass, ou the 
night of the 2nd May, the weather remained uninterruptedly fine till our 
arrival on the Pamirs on the 3rd June, with the minor exception of a very 
violent cyclone at  Misgar on the 28th May; and we were informed on 
ascending our first few stations, that there Fas  less snow this year than at the 
same period of last year. Incidentally it may be of interest to mention that 
a t  this time of the year (2nd May), snow is at  its deepest on the Burzil 
Pass, (Punjab Himalaya), and that me mere told by the telegraphists at 
Minimarg, that the heaviest snowfall occurs here in April. 

The fine spell lasted on the Pamir till the Yth, when heavy clouds mere 
experienced on Sarblock (Russian East) h.s., and on the morning of the loth, 
snow mas falling. A spell of bad weather set in, and lasted till the,l6th, when 
again the weather turned fine. During this period, the cirrus clouds were 
very irregular and on the 17th mere travelling nortl~wards; on the 22nd, 
however, the first day on which they were observed after tlle renewal of the fine 
spell, the 19th to the 21st being practically cloudless, they mere again travelling 
southwards. 

This period of fine weather lasted till 3rd July, when it was notice- 
able on ascending Kilik East h e . ,  that everyone, including the Sarilidis, 
suffered great distress in breathing. This mas attributed to excessive moisture 



Chap. X I . ]  NOTES ON CLIMATE AND SNOWFALL OF TAGHDUMBASH PAMIR. '33 

in the atmospl~ere*, and on the 4th July the ground was again completely 
under snow. On the 3rd, the cirrus clouds were travelling south-eastwards, 
and the first day after the snow fell on which a glimpse was obtained of these 
clouds was the Gth; they were then going northwards. 

On the '7th Jnly  snow covered the whole Pamir, and from the summit of 
Kilik East h.s., t.he whole panorama appcared under a white sheet of snow. 
Scaroely a black rock was visible anynfhere. 

On the 6th, however, the  weather again cleared, and cirrus clouds 
were reobserved on tlie lo th ,  when they were again travelling south- 
eastwards. From now onwards the weather remained fine till the  evening of 
August 3rd, when rain fell on the summit of the Kilik Pass, a t  an altitude of 
16,600 feet, and snow on tbe hills over 16,000 feet. During this fine spell, there 
were exceptions in tbe form of snow squalls experienced on the tops of certain 
stations, but  the snow from these either did not lay, or else cleared soon after 
falling. These though unpleasant, could scarcely be classified as wet days, and 
throughout this period the cirrus clouds when observed mere travelling in a 
direction bet\veen south and east. 

I n  August we hardly had a fine clay, and morning after morning 
the ground, even in the valleys down to the Karachukor itself, was under new 
snow. 'Phis in the valleys generaliy cleared by nightfall, but  heavy snow 
clouds rernainecl low on the hills most of the day;  and a biting wind blew 
alternately up and clown the valley. We could hardly get a glimpse of the  
upper clouds during the whole of this month. 

During the  survey operations of 1812, the weather on the Pamirs mas 
bad until about the 8th July, but  August was brilliant; and i t  seems from 
reports that  July is undoubtedly the finest month, and the only one that  can 
be a t  all counted on, and that  both June  and August are very variable. 

As regards the wind on the Pamirs, the detachment seems to have not 
been exceptionally unlucky. At  times i t  was very biting ancl cold, and it 
would get up so soddenly that  we could never take any risks with summer 
clothing. But on the whole i t  was not the rille in tlie valleys up to midday, 
and during the last I~alf of July,  hot mornings with practically no 
breeze were common in the valleys. But there n-as always a breeze or high wind 
on the snmmits of stations, rising in violence in the afternoon often to z squall. 
Except for the mind and intermittent spells of bat1 weatller, the climate of 
the T a ~ l ~ d u m b a s h  Valley cannot be said to be in any way particularly severe 
in summer time, especially in July. 

The detachment tried to collcct information as to when the maximum 
amount of snow falls in winter, and i t  appears from several accounts obtained 
that this is, generally speaking, about Christmas, tllough sometimes late mintel. 
falls occur. This seems to indicate that  the currents, which carry ancl deposit 
snow in April on the Westcrn Himalaya, do not to any large extent cross the 
waterslled into Central Asia. 

The average depth of laying snow in winter mas said to be about 34 
feet, and it appears probable that  t.he cloud outlook is generally somewhat 

*Fo~nr  m o ~ ~ n l n i ~ ~ r a r n  I I R P U  r c c o r d ~ ~ l  t l~a t  1110 rRccls of alti111dr nre lllors nolicenhld ou rlcnr, clo~~dle.s., and 
c11.y dnys; this w113 11ot our  vrprrience, n n d  rt is posniblu Illat, O ~ I I I C  to t l ~ e a r  r o n l l ~ c l i n g  ri@n.r, moisti~ra l ~ a r  in rmlit7 
vcry l i t l l u  b c n r ~ n g  on  t l lo qllea(ion of  nlollntnln d~strors .  
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dismal. A few Sarikdlis* only remain, those responsible to China and tile 
British Government for the fortnightly mails between Gilgit and Hashgar. 

The limit of permanent snow seems to be about 16,500 fpet on nortllpm 
slopes, and 18,500 on the soutliern. This was observed in the beginning of 
August. The permanent snow, or, more strictly speaking, ice, l~ad  then a 
darker colour, and was of a different character to the layer of minter snow, 
which had aln~ost melted by this time. . 

A curious point was noticed with regard to the almost total absence of 
electrical phenomena. On one occasion, on tlie 27th July, webotl~ thought 
me heard, when encamped on Kilik West h.s., the rumble of one distant 
peal of thunder, aud our Easlimiri guide thougl~t so too, but me may have 
mistaken an avalanche or sCrac fall. The Sarikolis tl~eil assured us that 
thunder was never heard on tlie Pamirs. 011 the 4th August liowever, tliere 
was no doubt, and though tlie storm seemed very severe over the Chapurs~n 
direction and thunder was distinctly heard, the storm did not burst on the 
Pamirs. The fact that "summer" lightning was also seen on the evening 
of the 4th shows horn unreliable are tlie statements of the inhabitants. 

Cav. de Filippi mentions a complete absence of thunderstorms in the 
Karakoram Ranget.  This is all t l ~ e  more remarkable considering t l ~ e  extreme 
sensitiveness of some of the mountains of the Punjab Himalaya and the 
ranges to the soutl~. On one occasion in 1912, one of tlie Survey detach- 
ments was struck 011 Pashochish in the Inair1 Himalayan Range, one man 
being killed and another badly burnt, though i t  is rare that lightning is really 
dangerous on a moulitain top. On another occasion in 1912, in the Punjnb 
Himalaya, some 20 miles nortli of tlie RajdiBngan Pass, the liill station of L k a r  
and the triangulation party on it became l~igllly sensitire, the theodolite and 
even the hand when held above the head emitting a l~uzzing sound. Tlle 
author received a slight shock in the arm, wliicli paralysrd it for about a 
quarter of an hour. Major Bruce remarks on tlle comparative immunity 
from hurt from electrical shocks at  high altitudest, though as will bc scen 
from the detachment's experience on Pasl~ochish, one is not always so luck?. 
On one ot l~er  occasioii tlie autllol. has experienced a similar buzzii~g of the 
theodolite in the Punjab Himalaya, and this was the forerunner of a tcwific 
thunderstorm a t  niglit. I t  seems curious that there is sucl~ a complete absence 
of electrical phenomena in t l ~ e  I<arakoralu, and so little in the regioils to tllc 
north, and it will need furtlicr in~estigntion to unravel t l ~ e  causes. 

- The Kirghiz i. the wander lux nomad of Clr~nese cn t l . a~ : t~ou ;  t b c  SnrikGli is purely Argnn nn , l  ncver 
intermarries with tbc  Iiirgbiz. Tlnc :~nces tors  of t l l a  t w o  biggest Snr ik l l l~  Urgs, h l n l ~ o ~ n r d  a n d  T l ~ l h o , ~ .  orlpinnll? .  

enrue tronr h'ngar and most o f  t h e  otlicrs o l . ~  of Algllan origin 1n11c1i i~~ te~ .u ln r l , i r d  will l  l l ~ c s e  tno  lnlni l~w 
t F. de FIIIPPI, ( 'Xnr.oko~.nt~~ R I I ~  IVmlsr,~ LTiri~alayn", pp. 316, 31fi. 
f nlujor Llle I I o n .  C G .  B~.uor ,  "T~cp~r t ,~ ,  1iar.s i l l  the IZta~nlfl!la", l)p 129, 130. 
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SECTION B. 

NOTE ON THE UPPER A I R  CURRENCY OVER THE PAMIRY 

W.A. Harwood, M. Sc., 

Lieut. Mason's short series of cloud observations taken between 
Kashmir and the Pamirs form a useful addition to our very limited knowledge 
of tlie ~novetuelits in tlre upper layers of the atmosphere over Central Asia. 
They are interesting from two points of view; firstly, as regards the question 
of allether the Indian south-\vest monsoon is part of a cyclonic circulation 
round the heat depression of Central Asia, or a less extensive phenomenon con- 
cerning only India and the Indian Seas; secondly, as regards the general 
circulation of the atmosphere, tl~eories of which liave had to be largely modi- 
fied in  consequeuce of Eildebrandsson's analysis of cloud observations collect- 
ed from tlre greater part of the earth's surface*. 

The relation I~etween weatl~er soutl~ and north of tlre Himalaya, ant1 its 
bearing on the nature of tlre soutli-west inonsoon mas already under tliscus- 
sion in  the early years of expeclitions into tlie Himalayan region, aud tlre 
discussiori mas brought to a staudstill rather through lack of data than because 
the question was satisfactorily settled. I t  is interesting 11011- therefore to 
re-examine the points a t  issue, i a  the light of our fwther  infortnation. 

I n  support of the first view of the Illoncoon nientiouecl above, 
i t  may be recalled that early observations of the upper clouds almost 
invariably sl~owecl south-west winds over Tibet, Kasligaria aud the Himalayat ; 
while of later observatious, tlrose of de Filippi in 1909 showed strong ancl 
persistent damp south-westerly winds above '20,000 feet on the Upper Gorln-in 
Austen Glacier. An exn~uinatioll of the  India11 daily weather charts of 
the period corresponcling to cle Filippi's obser~ntions indicates t l ~ a t  they could 
l~ardly  liave been a n y t l ~ i ~ i g  otlier than a continuation of the nlollsoon n-incls. 
Barometric gradients irere then favoarable for a current of moist air from the 
Arabian Sea in a northerly direction across the l'iuljab , aud escessire rainfall 
was occurring along the western Himalaya. Some doubt as to the existence 
of such a soutlrerlg current might be induced by the ~ ~ o r t l i - ~ e s t e r l y  upper 
minds and ca ln~s  indicated by pilot balloons duriug tlie same period a t  Jhang,  
in the Punjab, (about 400 miles south-west of the Godwin Austen Glacier), 
but, considered in conjunction with the accompanying deficiency of rainfall in 
the west of Kashmir, these winds at  J l ~ a n g  arc quite consistent with the existence 
of southerly moist winds further to the east. I t  appears therefore that  monsoon 
winds can and do on occasion penetrate beyond the Himdayan watershed. 

See Quarterly Jorrrolol, Royal ~ f . e t r o r o I o y i c ~ 1  Soctat!,, 190$. p~ 9 1 7 4 1 3 ,  and Mtttsoruluytsche Zail- 
schrift, Eann Band, 1908, p. 117. 

t See Hendemon, Frorib Lrrhoro lo  Rashgar,  p. 357, also Ulnnford, 6 1 J t s r ~  M e t m r o l g i c a l  Mmsoir r ,  1-01. 1 ,  
p. 69. 
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The evidence in support of the second vicm was formulated clliefly by 
Blanford who maintained that the monsoon could not penetrate far beyond 
the snowy ranges. From the consideration of average values, he showed tIlat 
nearly seven-tenths of tlie marked seasonal pressure changes, whicll are associ- 
ated with the developnlent of the monsoon over India, are produced hy changes 
of tenlperati~re and humidity in the layer between sea-level and 7000 feet *. 
H e  therefore concluded that the monsoon must be caused mainly by the 
pressure gradients in this layer south of the Himalaya, and not by tlle changes 
of pressure in the interior of Asia. Recent cirrus cloud and pilot, balloon 
observations agree with Blanford's conclusion and show that during the 
monsoon period the upper currents ase not as a rule directed across the 
Himalaya. Such directions are however fairly frequent during the period 
covered by tlle cloud and balloon observations, namely, clear weather and the 
early and late stages of disturbed weather ; while during periods of continuous 
monsoon rainfall along the Himalaya, i t  is not unlikely that they are still 
more frequent. This latter point, however, me are not a t  present in a position 
to decide, since our methods of observation fail during such periods. 

The mind roses showing the wind directions a t  the cirrus level over 
the Pamirs, Simla, and Lahore, during the period covered by Lieut. Mason's 
observations, and the roses given at certain north Indian stations by more 
exteuded observations, are plotted in the accompanying diagrams. The 
agreement between the short series of observations on the Pamirs and a t  Sirnla 
is well-marked. The predominant wind is in both cases from between north- 
west and west, but it is interruptedmore frequently at  Simla than on the Pamirs. 
A t  Lahore, which, as sbomn by the roses given for the period 1897-1900, 
is more affected by the upper easterly monsoon current from the Bay of 
Bengal than is Simla, the few observations available show no sucli predomi- 
nance of minds from between west and north-west. The occasional incursions 
of the wind northwards across the Himalaya are clearly shown in the Simla 
observations, and from an examination of the Indian and Russian daily 
weather charts, i t  appears exceedingly probable that such an incursion, due 
to the disturbance wllich moved from the Arabian Sea into northern India 
in the early part of June  and gave much rain in Kashmir, was responsible for 
the disturbed weather experienced by the expedition from the 0th to the 18th. 
The trajectories of pilot balloons sent up at  Simla during the clisturl~ed periods 
also sl~om these incursions. For example, from the 16th to the 22nd June, when 
tlie cirrus cloucl directions oyer the Pamirs were consistent with the advance 
of a depression from the sonth and its movement away eastwards, the pilot bal- 
loons at  Simla showed a co~~siderable flow from the south, which ceased on the 
23rd. Simila~ly, minds above Simla changed from north-westerly to southerly bet- 
ween the 3rd and the 6th of July, when like changes mere observed in the move- 
ment of the cirrus over the Pamirs. The cirrus direction from S. S. E. observed 
by Lieut. Mason on Nay 18th may have been due either to an anti-cyclone 
sllown by the Russian reports as then situated north of Tashkent, or to the 
disturbed conditions which rendered pilot balloon observations impossible a t  
Simla. This point we have no means of determining. 

An examination of the Russian and Indian daily weather reports of 
the period. indicates a markcdly closer relation of the weather on the Pamirs 
with that of Kashmir than wit11 that of Tashkent. Thc effect of the Indian 
monsoon currents on the country north of t,hc Pamirs was inappreciable, the 
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conditions therc? being controlled by distnrbances which advanced across Russia 
from the  west. 

To sum up, the view that  the Indian monsoon currents form psrt of a 
circulation round n depression over Central Asia and are continued beyond 
the Himalaya, is no longer tenable. l ' l~eg are essentially curl-ents of the lower 
atmosphere, and tllougl~ from time to timc tlley make incursions northwards 
across the Himalaya, the discharge from them does not as a rule cross t11e 
mountain I~arrier, hut is carried eastwards in t l ~ e  general circnlation of the at-  
mosphere above tlle level affected by monsoon influences. 

T l ~ e  second point, of interest of the observations concerns their ngree- 
ment 1vit11 t l ~ e  general circulation of the upper winds described by Hildehrnndsson. 
This circulation consists of east winds over t l ~ e  thermal equator and the 
region of equatorial calms; of the upper anti-trades in hipher latitudes; and of 
westerly descending winds ahore the polar limits of the trades, (about latitude 30"). 
Betnreen latitude 30" and the polar circle, the atmosphese morcs in a cyclonic 
nrhirl round the depression in polar regions, the npper minds l ~ n r i n g  a compo- 
nent away from t l ~ e  centre, and the lower winds n con~ponent towards the 
centre as in the case of ordinary cyclonic distllrbances. T l ~ e  local cyclonic 
and anti-cyclonic lyorenlent sllown a t  the earth's surface I)y weather maps, mid 
also the monsoons of Asia, as a rule are not strong enough to affect the upper 
winds of the general circulation. 

Lieut. Mason's observations and the corresponcli~~q ol)servations at  
Simla agree with this circulation more closely than TI-o111tl he expected in vien- 
of the  shortness of the period covered I)? them, ancl illustrate tlicb remal-liable 
steadiness of the westerly upper winds over the Himalayan region. Simu1t:r- 
neous pilot l~alloon o1)serrations a t  Darjeeling sho~vrcl minds from almost due 
west, and i t  is probable that  during the greater part of the period a inasa i~ r  
current extended iinbrolten along the wl~ole length of the Himalaya. It rroultl 
appear that the monsoon invades the upper regions more frequently than was 
indicated l ~ y  the data available to Hilclel)~~anclsson, ha t  it may I)e noted that 
in accordance with Hildebrandsson's gencral conclusions, onl!. three O F  tIre 
several disturbances which affected the Parnirs while the expeclition n as there, 
nlarltedly affected the direction of drift of the cirrus cloud. 



SECTION C. 

B T N O P S I S  OF O B S E R V A T I O N S  O F  ClERUS CLOUDS,  
16th  IIAP-25th S U G U S T ,  1013. 

Notes:- 

1. The kind of cloud is indicated by the International abbreviations. 

2. The direction of the cloud was obtained by its reflection on a plate 
glass painted black on its lower eurface, and is always shown by the 11lagnet.i~ 
direction towards which the cloud is moving. 

8. The density of cirrus banks is abbreviated as follows:- 

O=Very thin and irregular. 
1 =Thin but regular. 
2=Fairly thick. 
3=Thick. 
4zVery  thick and of a dark colour. 

4. Unless otheiwise stated, where no cirrus clouds were observed, the 
weather was either fine with possibly cumulus clouds, or else lower clouds 
obscured t,he sky. 
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A IIEYCRIPTION O F  THE PHOTOGRAPHIC SURVET 

b? 

Lieut. K. Mason, R. E 

Assistant Supsrinte~~detit ,  Survey fl India.  

During the progress of the triangulation, a number of photoprapl~s 
mere taken n i th  the object of lllaking a reliable map of the district on our 
return to Illdin. T l ~ e  great adrantagr of this method of survey is that, where- 
as by ordinary methods an accurate map, bmed on triangulation, is alnlost 
impossihle to produce during tlie triangulation, yct by pllotograpliy, material 
cnli be obtained from mhicli a iuap can afterwards 1)e drawn, based on caref1111~ 
triangulated points. 

The method employed was that  known as tlie Stereo-Pliotog.apl~ic; it 
had not been in use in India previous to 1913, but  tlie metl~od llad br rn  tested 
iu Cun~berland by its inventol*, Captain F. Vivian Thompson, R. E., and the 
apparatus I~nd recently arrired in India. 

I t  must be remetnbered that  the topographical survey carried out on 
the Paulirs liad to 1)e considered as of very seconclarp ilt~portance compared 
with tlie Inore importallt nark of the triangulation link; no reconnaissance 
was possible, o n - i ~ ~ g  to lack of tilne; ruost of the pliotograp!ls had to be espo>etl 
a t  or on the n a g  to or f rom triangulation stations, w l ~ i c l ~  were often quite 
unsuitable; and Hingston, ~vlio took ninny of the pl~otograpl~s liad llad 
little cxperirnce of readinp topograpliy, and none of surveying. 

Wit11 ally pl~otogral) l~ic surrey a yery careful recounaissance is of tlle 
utmost importance. Wl~ereas \\.Itell surveying wit11 a planetable the surveyor 
can see esactly 110w ~lluclt qro~i11d 1ic 11as (-over~'d, tl~cb use of l)Lotogr,~pl~y 
introduces an  element of iulcertainty, aiid leaves :i doubt as to n llether the 
n hole area has been mal~pecl. 111 soulo nes:~tircss t l ~ r  salii~. grouncl \rill be luainly 
a repetitio~i of the topogr:~pl~y o b t a i ~ ~ e d  f r o u ~  other negative., nliilr n-itllout 
any rcconnaissnllce somc: gronntl must inevitably I)? lost alrogc~ther. 

Pliotogmpliic survey is only soitable for u~ountaiuous country, and can 
never compete against l~lanetabli l~g in the plains. I t  is adniira1)ly adn1)ted to  
the survey of inaccessible parts s u c l ~  as tlir Pamirs, where it n-ould not br  
worth wliilc to send a topogmphical party so far for so short a season. l'hr 
allllost total absence of vegetation and paucity of any artificial features render 
the natural features the only objects to be n~apped, so that little is lost in t l~ i s  
respect by, the emplojment of pllotograpliy. 

Tlie field equipment is very light, and with all developing materials 
and sufficient plates to take GO pairs of photographs, can be armugerl into three 
light coolie loads. For every additional 60 pairs and cl~emicals for their use, 
an  extra coolie is necessary. 

Tlie camera is of the box pattern, similar to that  in use in Canada, bu t  
adapted for the use of this method. It is arranged with a fixed focal length of 
approximately 6 inohes, and has o telescope mounted on the top r h i c h  is capable 
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of being moved into a position with its axis exactly at  right angles to the axis 
of the camera. The camera is mounted similar to a theodolite, having a 
base-plate and foot screws, wit11 a silver scale and vernier with which to read 
horizontal angles, while tlle telescope is fitted with an arc and vernier for 
determining the inclination of the stereoscopic base. 

The apparatus is supplied with two tripods, which are set up at  either 
end of a base approximately three hundred feet long, arranged roughly a t  
right angles to the direction in which the photograph is to be taken. Baving 
placed the camera a t  one encl with its telescope aligned on an indicator wllich 
is mounted on the tripod at  the other, a photograph is taken. The camera and 
the indicator are then interchanged on their tripods, the telescope is reversed 
in its supports, and after again carefully realigning the telescope on the 
indicator, another plate is exposed. By this means we hare a pair of photo- 
graphs taken on a base, which is measiwed by a subtense bar, and these two 
photographs may be placed in a stereoscope. Owing to the fact that the camera 
axes in both cases have been made parallel, stereoscopic accommodation is poss- 
ible. By an instrument known as the "Thompson Stereo-Plotter", which consists 

7 

of a stereoscopic microscope, with an indicator reading to inch, a system 100 
of levers to transmit automatically the direction of any point observed in the 
right hand photograph to a fixed drawing board, and a graduated drum which 
records the range of the point stereoscopically observed in the two photographs, 
which is a measure of the parallactic displacement of the two photographed 
positions of the point, a series of as many points as may be desired may be 
quickly plotted. This instrument also has another system of levers which 
give a reading of the heights of all points observed. I t  is perhaps unnecessary 
to go into any greater details of the instrumental adjustments and the plotting 
here, but it may be observed that while the accuracy of each point may suffer 
slightly in comparison with the Canadian system, yet by this allnost automatic 
method, tlle far greater number of points that can be plotted without undue 
waste of time and n-ith a due regard for the economy of the system, leaves the 
result more accurate and far quicker on the whole finished survey than the 
laborious plotting of points by the older intersection method employed in 
recent years. The theory of the plotting has been dealt with in a Survey of 
India departmental paper, and once the observer lias become accustomed to 
the mork, Ile can mork rapidly and accurately, a pair of photographs taking on 
tlie average from 3 to 4 hours. 

I t  should perhaps be mentioned that the plotter has been designed to 
record photographs which have been taken on an inclined base up to twenty 
degrees, so that the difficulty of obtaining a suitable base in any required 
direction is much less than might be at  first expected. The adjustment for in- 
clined bases is an extremely simple one. The length of the bases adopted for 

Oes of course the survey varied between 50 and 150 yards, tlle greatest ran, 
being obtained from the longest bases. 

As regards the field work, a few points may be mentioned. The plates 
employed were Eodak Orthocllromatic (Green Label), and a high power ( x  20) 
orthochromatic screen was used in conjunction with them. Burrougll's and 
Wellcome's Exposure Meter mas used to indicate the correct exposure, and was 
found satisEactory. "Tabloid" Metol-Quinol developer was tlie developer em- 
ployed and development mas carried on almost nightly in the field in a double 
tank, in conjunction with a cllanging bag. This system was found to be 
highly serviceable. The "Time" method of Development was always used, and 
the negatives were talten out in subdued light and transferred to covered 
dishes containing a solution of llyposulpbite of soda. 



Allate 2 2  Photographic Swwey Equipment packed. 

Plate 23. Photographic Survey Equipment laid out. 
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Owing to t l ~ e  cold, there mere a few practical difficulties whicl~ call for 
mcntion. 'l'lle developer was as a rule dissolved and brouglrt to a temperature 
of about 75'3'. But  tllis rapidly fell when, as was usually the case, the 
development n-as carried on a t  night, and a rough mean temperature taken for the 
calculation of the time. Again, it  was found extreniely difficult to give the fixed 
negatives a suficient amount of washing. Frequent changes were made of the  
water, but  on occasions the water froze before tbe negatives were changed. 

On one occasion, too, drying the washed negative was attended I)y con- 
siderable difficulty, for bcfore tlie surface water could evaporate, i t  bad frozen 
to beautiful but unwelconle fern-crystals, and these had to 11e dissolved off by 
a very dilute solution of hydrocl~loric acid. The water was never pure, and 
during tlie drying, dust was in nearly every case blown on to the film, and llad 
to be removed later by a gentle sponging with cotton wool and dilute hydro- 
chloric acicl. 

T l ~ e  negatives after cleaning and drying, were carefully packet1 in their 
own boxes, and I may 11ere mention that  not one single plate or developed 
negative was ever brolien from the time of packing in Calcutta, till they mere 
safely stored in  Dellla Dun after tlle return of the expedition. 

Though the dark slides were of a good pattern, it, was found very diffi- 
cult to keep out  all light from the orthocl~romatic plates which, as is wellknown, 
are extremely sensitive, especially when we had work to do on snow, and one 
cannot bc overcautious in this rcspcct. W e  found tlle Giirlcl~as after a little 
training, capal~le of nssisting to set up  the camera a t  one cud of the base, and 
of monntiug the indicator a t  the other. 

I n  uearlp every case 1r11ere the photograpll was not taken close to 
a station or t~.iaugulated point, the position was resected I)y a prismntic 
coulpnss or ~ v i t l ~  the c:lmera itself, by using it as a theodolite. Alost, of the 
vie\\-s were taken to i ~ ~ c l u d e  several intersected points, and in ailditioll the 
base was al\vays measured ~ r i t l ~  a subtense I ~ a r  R I I ~  tlie camera trlebcnpc. 
1 1  l h r  avrrnge time talccu in setting up, le re l l l~ ls  t l ~ r  camc~ra. measuring t l ~ e  

base, taking botli l)llotogrnphs and repnclciug the eqt1il)mellt n.ns abont 50 
miuutes. Owing to inesl~eriencc: nit11 the ructl~od, iu SOLIIC cases t l ~ c  iiltersected 
poiuts included ill the views were too far an7np to be of any use in the plotting, 
except for azimnth, and i t  was t l~eli  found that  the map plotted did not joiu 
111) wit11 tlie neiglrbo~ring sections as me11 ns n-lleu two near mell-dctined 
points appeared in t l ~ e  pliotogr~phs. Dorilig tlre construction of the map it 
was also foi~ucl tha t  the cl~icf mistalre in the field ~ 0 1 . 1 ~  Iiad been the failure 
of absolutc lcl-elmeut cf the camcra or absolute parallelisill of the canlrrn 
axis in its tn-o positions. In l l~ese  cases thc l~liotogmplis 11 ere acljnstt~d 1)y 
lllcnns of kuon.11 points in tlic ticn., nhicll p a w  accurate enongll resi~ltc and, 
tllougli i t  so~uctimes llapl'ened that  the ~ i e w s  ~ c r c  projected on plnncs that 
werc not esactlp liorizolltal, tllc error from.tl~is cause n-as practically uegli~i1)lc. 
Ili oue cnsc, during the plotting i t  mas foi~iid t l ~ a t  tlir nscs of t l ~ c  callicra 
in its riglft and left positions 11ad not been absolntt~ly parnllrl; I can only 
iluagiilc t ha t  the canlern morcd at tlrc last minute 1)eCorc olle of t l ~ c  photo- 
gral>lrs was taken, o~viug to unequal t l i a \~ ing  of the s11o.w nutlcr tlre lcgs of tllr 
btand. This l ~ a i r  of views was allllost nsclcss, and nas  only used to plot n 
small scctioll, wliicli mas adjuslcd altern.ards nccortli~lg to the country adjacent 
to it. Yoring tlie field work one ])air of gllotogri~pl~s w:ls rcnderctl uscless 
owing to the platcs beconling fogged, 2nd in another cnsc n p:rir was te~upo- 
rnrilp lost tl~rongli tlic right and left l~hotograplis being tal<cn on t l ~ c  snnie 
platc. I n  both these cases, i t  was possiblc to rcpcnt the csposurcs owing to 
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the  fact that development was carried out  almost a t  once and the errors 
discovered early. 

Roughly speaking an average of about 3 0 square miles mas plotted from 
each pair of photographs. I n  one farourable case, 24 square miles of 
complete map were obtaiued from one pair and this adjusted very well with the 
neighbouring section. 

I t  was originally hoped tllat a fairly complete map mould be obtained 
of the Taghdumbash Pamir, but  the exigencies of other work and the brealting 
u p  of the weather a t  the end of tlie season rendered the completion of the 
work impossil)le. I t  a a s  therefore decided to plot as much as possible on 
the 1-inch scale with contours a t  200 feet vertical i n t e r ~ a l ,  and reduce tile 
map to a smaller one, adding as much of' the omitted portions by eye from 
the stereoscopic pairs. 'llrese omitted portions genelally consisted of the 
bottoms of valleys, of ~r-hich t l ~ e  boundary l~ i l l s  could be seen, or of portions 
of cour~try too distant to be plottrd by the metliod. I n  the plotting, lleigl~ts 
were estimated to the  nearest 50 feet, and in all cases n~llere two or more trian- 
guiatecl points appeared in the vie\\,, the plotted height agreed with the trian- 
gulated Ileight wit l~in this amount. '!he contours of acljncent plotted sections 
in almost erery case agreed easily in Iieiglit to within SO0 fert, there being a few 
exceptions in rery  steep ground, where the contours mere very close together. 

One other difficulty nrhicll n as Terg apparent during the subsequent 
plotting was the great contrast of tlie high liqllts on the snou.r hills and the 
dark ground of the \-alleys, and I found tllat thouglt we had antic~pated 
this to  a certain extent and over-exposed the hills in order to get the utmost 
value over the whole picture, yet i t  was almost an impossibility to get sufficitbnt 
detail in the valleys for plotting, when there mere great 11ig11 ligllts in the 
picture. 

The photogmpliic survey has ndtled to and corrected portions of the 
existing map of these regions. The acctwacp obtained may be cn11sit1err.d as 
a t  least equal t o  any that moult1 have resultrd from a +-inch planetal)le 
surrey, though the one-inch plotted map is prohahlp inferior to a detailed 
pli~netahle surrey on this scale, wliicl~ would however have been far nlore cost- 
ly in time and money. This inferior comparison map be rrferrecl to t l ~ e  length 
of some of the ranges ernploged, which in some cases amounted to over 10  
miles. 'l'liis range horn-ever was never en~ployed nnless n t r iat ig~~lated point 
appeared in tlle distance. 

I do not think that the method \\oulcl prove of a n y  great value 
in India itself. I t  seems to me that  tlie plotting must be done by a responsible 
officer and that  the difficulties of adjustment of the pairs of pliotogmpl~s 
in the  stereoscope for slight errors in the field work would not admit of 
the  work being done by a surreyor. Undoubtedly the method is a feasible 
and accurate one, and in certain cascs a very raluable one; but these cases 
are  the exception and not the rule. A travel!er in tlie Himalaya, who had 
but  little time on his way to make a map, could bring hack photograpl~s which 
would supply definite information on a disputed point, for example, tlie 
drainage of certain valleys, or tlle location of an uncertain pass. An officer 
who reached the frontier of a neiglbouring territory into nrllich lie llntl been 
forbidden to enter, could increase our knowledge of tlle transfrontier nvitll- 
ou t  violating his orders. Finally, in the casc w l ~ c n  an accurate nlap is 
required on a small scale of a distnnt country, \v l~ic l~  is entered for other 
than topogrnphical ol~jccts, when Ireather or other considerations considerably 



Chap S I I . 1  A DESCRIPTION OF THE PUO'I'OGRAPHIC SURVEY. 107 

shorten the period available for topographical work, this method of photographic 
survey mill be found economical; because a practically negligible increase of 
expenditure while in the country in  question will ensure a far larger section 
of mapped country, and though the expense of plotting after the return is  
practically entirely additional, if oue arrays against this the cost of sending 
another expeditiou to complete the survey, or the cost of the upkeep of the  
detachtuent in the country until the conditions become more favourable, one 
\\-ill find that the comparison is all in favour of the photographic method. 



C H A P T E R  XII I .  

CONCLUSION 

Lieut. K. Mason, R. E. 

On the 14th August the Pamir detacl~ment commenced its journey 
back from the Taghdumbash. Collins had finished the triangulation on 
the south, and assurances came in from McInnes that in a few days the 
Chapursiin work would be completed. Even so it mas with a feeling al- 
most akin to regret that me said goodbye to our hospitable friends, the Begs, 
who came in to illahomed's khourgas a t  Jiintalia Akhsai to see us off. 
W e  distributed presents among them and Mahomed himself gave me his 
ancient sporting matchlock. Srzu, our invaluable Sarilioli guide and 
interpreter had come to me some days before and asked me to take liim 
back to India "to see the world", and after some consideration I l ~ a d  agreed to 
do so. Hingston, the ardent hzmatologist, insisted on the condition that Arzu 
should supply samples of his blood on the way down to lower altitucles to 
complete his investigations into the behaviour of corpuscles wit11 altitude, but 
by now, most of our friends had become used to liis bloodthirsty tendencies, and 
agreed to be "stuck" without demur. However, when Rrzu approached ltis 
father, Jlahomed, the local Tarden  of tlie Ilarches, the latter refused to 
allow liis son to accolnpany us further than Gilgit. Some hereditary distrust 
of the well of Hunza lurked iu his bosom, atid when we fiually left l ~ i s  camp, 
the old man follo~vecl 11s some way, begging us to ensure ltis son's safe return. 

Our last glimpsc of the Pamirs n-as characteristically equal to tlic oc- 
casion. As n7e neared the summit of the Mintaka Pass, Hingston and I n-ho 
had halted to talre a few final obserrations for the pliotogrnphic survey, were 
caught in a violeilt snow-squall n-lticb drove all of us who were ncar enough, 
Baltis, llunzakuts and Gurltllas, into the stone dhlc-hut, whete ~e had to wait 
until the storm subsided. We pitched camp a t  Gulquaja Uwin and on the 
15th arrived a t  JIurkushi, rrliere we lialted for n day, o~ving to thc 11011-arriral 
of the extra, baggage coolies. 

Two days afterwards we reached lihodaLad, JIcInnes' 1)ase. After 
l e a ~ i n g  liisgar, we found that the 1)ridgc by which we had crossed the river on 
our northward journey 11ad been swept away, and the only path \vllicli remained 
mas n goat-track, wliicli ran for some distance along the east, side of the river, 
and then crossed by a frail log laid on  1)oulders in tlie strc.am. In  places it 
had not I~een considered ~ v o r t l ~  while to improve the track for mere mortnlb, as 
the river woulcl soon subside a i d  malcc the winter route again practicnblc. 
P r o ~ u  t l ~ e  flat \rl~icli we cli~nbcd on the right bank, we could see reliinins of 
old river terraces extending up t,o 2000 fcct on the opposite side; t l~is  gives 
one some idea of the enormous cutting power of the Hullen River, and an in-  
teresting insight into tlie rejuvenation powers of mountain streams. There is 
a particularly for1nidal)lepu~.~.i along this march 011 the sulumcr route wliicll wc 
had to traverse; tltis is t l ~ e  one tllat avoids the long detour vid tlte Kcrniin l'ass. 



It is n casc of almost hanging on I)y the ryelashcs, and in places the track 
merely apologizes for its existence. There is for the mosL part no roadmay of 
any description, not even one large enough to be supported on props or pegs, 
and tliis for a country nrliicli llas a maximum width of about two feet for its best 
])ill roads is saying a good deal. Joints in crumbling shale, worn pockets in 
s l i~~pery  granite, tl~esr. coilstitute the alignment of this remarkable stretcli. 

TVe llalted a t  Kliodabad until the 21st, in order to make eel-tain that  
31cInnes mould llave no difficulty in finishing his work, and to assist in for- 
warding supplies to him. Here we received maps from Dellra of the Hispar- 
Biafo route into Baltistan. We liacl obtained pern~ission to return by this ~ a y ,  
but the lateness of the season, (we sl~ould not be able to start from Hunza till 
September), and the continual bad weather wl~icll was experienced all August, 
finally caused us to abandon the scliemr. 

All d o n u  tlie road, 1)eople mere n1o.t hospital~le ; probahly t l ~ e j  were 
glad to sec the  last of us, for, Irowever much wc n la j  haye tried to lighten the 
burden of our existence iu tliis country, i t  mubt be admitted that an  expedi- 
tion of such a size must cause a good deal of incon1 ei~iellce to ihe inhabitants, 
however well paid they may be. At Khaibar, wllcre we spent tlre night of 
Augllst 21st, tlre lnmbadar practically stripped liis trees of apricots for us ;  
anc this kind of hospitality existed all the way to Hunzn. 

There is not much of interest to mcntion betwcen Khaibar and Aliabad. 
Tlle track a t  times ccases to exist, bnt t l ~ e  only rrally sensational portion is a 
three-mile stretch just north of iltal)ad. Tlie pat11 zig-zags up  a cliff, rr l~ich 
it tral-erscs on pegs and props, "out a t l ~ o u ~ ~ n d  fcct abore the seething choco- 
late-colourcd torrent. One cannot help feeling n distinct concentration of 
attention on footliolds Failing this concentration, the glance is apt to stray 
to tlie waters below, wliile the imagination commences to calculate distances 
and deptl~s,  which I beliere causrs thc dt.sire ill wme people to throw tliem- 
selves do\vn. 

A t  Gulmit, I found a man n7ho llad been to Rasknm in the old raiding 
days, and 11e was ahlc to corroborate and an~p l i fy  the int'ornlation wllicll I had 
received on two forn~cr  occasions as to the 1:askam ronte into Baltistan. 
Rasliam has never been repopulatt~d sincc tlie H u ~ l z a  raids wl~ich ceased over 
twenty years ago. ACy infol-mant explained that  lie did not f'olio~v the routc 
ml~ich lie described, but that  t l ~ e  way nns  pointed out to 11im by n man ~ r l i o  
liad accomplished t l ~ e  journtng. Al)parelitly i t  m-as not :I s l ln~n~vl.  or autumn 
route o ~ j i n g  to tlie anlount of ~ r a t c r  that  fills the ri\-er (luring these p t~iods .  
Tlie details lie gave ule were as Follows:-Pasn to Shingshal, 3 marc\es; from 
S l l i ~ s l i a l  onwards down the Raskail~ Sl~ingsllal R i ~ e r ,  4 marches ; here a ~rolci 
enters the v a l l r ~  froui the soutll wllici~ has to be follo\\cd to a pass a t  tlie 
hentl. Tlle man \v:~s unable to g i ~ e  me nny precise information as to nliere 
tlie route led to on tlie Baltistan side, but 11e w:ls quite drfi~lite rrllen he ns- 
serted tha t  tlie rrcc/n, rrhicli n.as pointed out to him, left the Sllingslinl valley 
before tlie latter reacl~ed t I ~ e  Oprnng. Frolu this it appears that tlie route must 
either enter the Biafo or Pullnlnli Glaciers. Al)parently the route mas occa- 
sionally uscd by men fro111 tilt: Ptinlirs en route to Btlltistan, n h o  trarrlled 
vrii the P a n ~ i r  9p rang  and tlle r\;lsl;an~ Shingal~al. 

T l ~ e  Paulir detachn~ent rrnchctl :\lial)wl on August 25th. Collins had 
alrcatly nrrirrtl, ;111d the pa!-ing otY of pcrln:~ncnt nic~11 :lutl gencml settling 
"1) of tlic afl'airs of tllr cspeditioa was com~r~cnccd.  ?tlcInnes nrri\-etl on 30tli, 
haviilg coniplctcd thc \I ork in the CI~apnrs;in, nud 1vc all cnjo>-etl n few tlnys' 
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rest before leaving for Kashmir. On the 2nd, Hingston and I definitely ahan- 
cloned the idea of returning by Baltistan owing to continued bad weather. 

The detachment was again divided into two parts for tlie journey back, 
and the leading portion reached Gilgit on Pepternher 5th. Here we found 
that the Resident, the Hon. Mr. Stuart Fraser, had arrived the same morning, 
while all the British officials were in the station. 

From Gilgit me travelled to Kashmir with Major Webb ancl Captain 
Moore, vid tlie Kamri Pass, which gave us a variation from our previous route. 
All the way we had perfect n-eather until we reacl~ecl Burais, when a had spell 
set in. The Rajdicngan Pass mas crossed in a snonr blizzard and Bandapur 
was reached on the 15th. 

Wllile waiting for tlie arrival of the second detachment, Hingston and I 
went in to Srinagar, where we had the pleasure of meeting Dr. cle Filippi and 
the ot l~er  members of his expedition which  as on its way to winter quarters 
a t  Slcardo. 

The dctacliment returncd to Del~ra  Dun in Octohcr. Every man was in 
perfect healtli. During the whole of the time during which the expedition 
had been an-ay, there had been only one casualty, \rliicll happened to a coolic 
on the road north of Hunza. This man apparently lost his nerve on a purr2 or 
bridge, became dizzy, fell into the river, was swept away and drowned. TTrith 
this one exception, there were no accidents aud no cases of more than very 
temporary sickness among any men connected with the expedition. 





APPENDIX A. 

List  of Lutitudes, Longitticles o ~ ~ c l  Heights T~~igro~~ornetrioul Slutions of the 
Gi lg i f  Prillcipul Series. 

Lis t  of Lcititudes, Lonyitrctles n?icl Heights of 2'riyo??on~etricaZ Stafio?zs of the 
Secoltclnry Seg.ies co~rtrectir/g tltc tricr~lgzilutions u j  India and Rzfssia. 

Name of Slation I Latitude 

Ncl.11 1I.S. 
Khngri ini  H.9. 
bandi  
Gnngn Clloti H.S. 
h11runjnni S. 
Knlir K l ~ n n  B.S. 
I<nknn ka Pallnr H A  
Isnnoll Di I ) o r ~  H.Sr 
Cl~ot~rvnln H.J. 
Rntttr Pu l~nr  H.S. 
I.!oni H.S. 
Zing! Slriah ILS .  
Chlnlluri . 
Gasl~usl~ish o r  Ynsl~o C l ~ i r l ~  H.S. 
D~r~ewnr  11 S. 

Lol~gi tude l t  R E M A X L C S  

" , ,, 

.33 43 57.35 
3.3 44 11.66 
:33 18 ,3.3'5~ 
,34 4 ,31'37 
j 4  6 10'1)j 
3.1 1 6  26 o; 
3.4 1 0  45 .?8 
j4  29 44.21 
34 5.3 , ? 1 - 3 8  
j.4 48 .~r.,?,; 
j j  l o  5.08 
35 8 28.05 
3 3.4 5 3  
3; 44 4 .  1 4  
3 j  57 42.3; 

D I I ,  

7.3 ,?z 45.53 
72 57 37.90 
73 5.3 34 '07 
73 47 19.33 
73 2.4 ( 2  

7.3 45 5R.j6 
7.4 50 j j . 62  
7.3 5; 1 6 . 1 7  
74 16  30.48 
74 ,3 26.02 
74 14 47.32 
7.1 5 28 H.4 
74 .32 12.13 
74 I I 4 3  
74 28 

R E M A R K S  

or 5,190.9 n ~ e t ~ v s .  
orS,?GY.O IIIetreS. 

Height 
Nnme of Stntion 1 ~ ~ l i i e  o n i t  in 

fret 

6,076 
3,0,39 
4.375 
9.980 
9,;Xo 

lr.510 
12,086 
12.hz6 
16,124 
I 4,810 
17.491 
1.1.9.31 
15,.315 
16,231 

2 ' 7 Z l 4 . 2 9 9  

2 ' 7 2 f 4 . 2 9 9  
16,231 
15,520 
13.895 
14,695 
13,252 
15.524 
I4,0.31 
14,908 
14.602 
17,011 
13.191 
1.3~688 
14~529 
159i38 
15,454 
lb,io.: 
15,640 
17,249 
1i1734 
").I35 
18.322 
'8,206 
1s1020 

'7,708 
17,51° 
lssooS 

17,695 
1 ~ , 9 ? . 4  
178593 
I7 t tHL 
I ~.o.{I 
17.284 

17,23; 
16~90 ;  

Dinewnr 11,s. 
Yoshncl~ish 11,s. 
Kur Kun 11,s. 
8ndshish 11,s. 
Linrho~shisl~ 11,s. 
Holtnr h s .  
Harnj  h.s. 
Znngiahn~ar  11,s. 
Hnchiodnr 11,s. 
booril~ornr 11.3. 
Atnbnd 11,s. 
Shoonuk 11,s. 
Shnnoz h.3. 
Sirsnr l1.s. 
Kirilgoz 11.3. 
Rnl11i11j Snr 11,s. 
Tchri tior I .  

Ypnndrinj Snr 11,s. 
8r11nnynr 8nr  11.3. 
Resl~i t ipur  Snr 11s. 
Tong-i.tuk 11.s. 
blurlirlsl~i h.s. 
Kilik Enst ll.s. 
t i l ~ k  \%'eat ' 11,s. 
l i n~nkok t i  h.s. 
Ja lunp J i l C ~  11s. 
Ton~ tck  h.s, 
I3r . l l ' sStnt ion(Lupaoz)  i I s  
bnstur  h.3. 
'I 'nkl~tnhht~n 11s. 
T o ~ ~ a d e r  11,s. 
Russinn West  ( ~ ~ ~ k l ~ t ~ t )  , ,  

l tllssinnEnot(Sarblock) l l , ~ .  

Subsidiary Stations. 

~ o h t o r u k  11.8. 

bliulnkn Akltsni 1 s .  - 

0 , r ,  

35 57 42 37 
; j  44 4 . 1 4  
3; j.3 30.81 
36 2 4.1.32 
36 1.1 2 2 . 0 1  

,qh 8 40.41 
36 1 1  41.67 
36 14 57.07 
36 18 .3.40 
36 17 30..30 
36 21  24.87 
36 33 44'44 
36 3 ~ 3 4 . 8 ;  
36 .39 2 .46  
36 36 57.45 
36 44 58.38 
36 4 6 5  
j6  47 14.38 
36 j o  35.91 
36 51 48.73 
36 j j  37.16 
,36 5.1 44.86 

4 39.27 
37 4 12.80 
3; 1 2  8 .96 
3; 16 59.90 
3; 1 I 

; 2 ;  

31 4 38.04 
37 10 49.45 
.;; 14  55.04 
. 3 .  I 

0 3 ,, 
74 28 
7.1 16 31.43 
74 7 42.89 
74 2 1  94.81 
7.4 16 4z.50 
7, 2 0  .3z.+8 
74 2 2  19.85 
74 38 1.3.06 
4 3 I 

74 52 25.04 
74 48 22.66 
7.1 49 9 '69  
74 46 41.50 
74 53 3 8 ' 4 j  
7.1 49 .qo.jo 
7.1 4; 28-24 
74 48 35.76 
7.1 37 9.82 
7.1 .;5 26'03 
74 30 42 .18  
74 34 I 

74 40 0.23 
;4 J Z  28.09 
74 39 ,374  
74 4 I 

;J 49 4 r ' ; o  
74 58 58.38 
74 j l  42.S1 
75 2 30.40 
75 8 24 '13 
i j  ,3 20.81) 

1,) 
37 58.92 1 ;5 , 4 1 . ~ ;  

I 

3; 8 37.43 ! 74 37 27.17 
3 4 5 9 9 4  I 57 4 

I 
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List  of Latitudes, L o ~ ~ g i t r d e s ,  m l c l  Heiglrls of ?'r.iqor~omet~ical Po i?~ts ,  
observed f r o m  the Illdo- R t i s s i n ~ ~  C O I L I L ~ Z ~ O ~  Series. 

N a ~ ~ i c  of  P o i n t  , 

Pb. ... ... 
Pk.27 - .. 

42 K ... 
Pk. 28 - 
42 K ... 

Pk.20 ... 42 K 
Pk. 30 
42 K ... 

Pk. 31 - 
32 K ' :" 

pk.15- ... -- 
32K . 

Pk. 16 .,. -- 

L o t i ~ u d e  

0 1 1 ,  

Longxtude R s a r ~ ~ h s  

-- - 
I ,I 

42 K ... 3; 3 1  1.: j 4  5; 58 1 8 . 0 t 1  Sur1L6l Hnnge. 
Pk. 32 
42 K ... 3 i  ' 3  4 s  74 43 5 

-- P k . 3  ... 'I On S ~ I I ~ B  of St~ribGl Rullgu. 

42 K "' 37 1 1  52 74 54 
Ph- 34. , -- - 
12 K ... ,37 5 51 74 49 

Pk. 35 -- 
32 K 

P k . 3  ,,, 
42 K ." 

37 0 2.5 74 j; 54 18,171 
Pk. 47 
42'"' 

Pk. 21 
42 L 

- ... . . . 
36 33 20 74 z j  50 , '2.409 

Pk. 24 ,., -- 
42 L 

Pk. 48 
4 2 1  

*-!Ln@nkaposhi\ 12 L 
Pk. 49 

37 ' 3  ,5') 

37 13 21 

.3i 7 46 

37 5 56 

3 i  .i 33 

.3; ".I 

37 3 

,;b 8 ,3i 
... 

42 L ' ' .  
36 5 i  54  74 32 , 3 0 1  19,557 

Pk. 50 
42 L " 

Pk. 51 - -  . . . spurs. 
92 L .z6 56 5 '  7.1 40  5 Pk. 52 m . . . 

Pk. 51 -- I 
42 L " " ' 3 6  46 2 ;4 3 1  

Pk. 51 ... 
Pk. 32 42 L 
-42r . . . ... 

Pk:-5K 
42L "' 

". j 6  18 5 1  74 ,36 53 1 2,7,R97 
On Iinrakolnun 

Itnnyc. 
Pk. 33 -- 
42 L 

... 36 26 ,3o ;, JO 5 ;  ) 24.9;o / A g 1 ~ e c m v i t l ~ o l d ~ 1 a i ~ ~ t .  
Ph. . , ,  

42 L 
Pk. 57 - .. 
42 L 

Pk. 58 Knrukoram 1lo11:r 01. 

42 L Pk.59 ,,, -- ItY sp,, ,a. 
47. L 

Pk. 60 
42.'. .. 36 4 9  35 74 49 1 'R.5.36 

1 
} O n  apur:, of Sarikol Rsoge. 

J 

'I I On sp11r6 of Nort11el.n Knrnhorun~ 
} n,lllgc. 

1 
J , 

] Agree closely n.ith Pnmir  Boundnrp 
} C o m i n i r s ~ o ~ ~  P e a l ; ~  O I I  s p ~ l r s  of 

74 44 50 

74 41 5') 

74 4 1  14 

74 41 3 3  

7 )  37 24 

74 43 29 

, , 

i4  21 1 25, j26  

18,060 

18,O;j 

16.94.3 

I;. ;OZ 

19,194 

I ; , 3 i ~  

011 r\nlilis nnnga.  

O n  K~:l-ukorn~~l R R I I ~ ( . .  

Pk. 46 
'1 Q~ l<l,tlfiJ ~ ~ ~ ~ ~ ~ o . ~ -  n:rwa clowlg 

.,. 

Pk.62 .,, 
E L  7rr ,.. 

Pk. 63 m"' .,, 

Pk. 64 -- ,,. 
- Pk.65 ,.. 42 L 
32 L .- 

Pk. 66 .. 

4 2 L  ' m  . . .  

42 L . . -  
Pk. 68 ... 42 L .. 

Pk. 46 42 L "' . 

36 44 .31 

36 41 57 

36 40 1.3 

36 48 

,16 .I+ 40 

36 .3.3 2 1  

36 23 t o  

.:A ,3 18  

36 ,,; 

74 j j  54 

7.1 56 43 

7 9 

74 a; j~ 

7.1 54 18 

74 50 ;a 

7+ 46 55 

74 58 o 

1 9 ~ z j . 3  

18.943 

I 7.960 

17.490 

1 9 8 ~ 4  

17,R;o 

11),061 

z , ? , o ; ~  

, :, 2 4 , a h j  (1 wflh 01.1 point. 

I 



C O O I t l l I N A T B S  O F  P O I N T S .  

Lirt of Latittctles, Longitrtcles, and Hei,ghts o f  Trigonomet,.icnl Point8 
obserzv?d j ~ o l n  the Intlo-Rzrssinn Connexion Series. 

1111.111 / 
S n m v  01 l'oilrt I: I! a1 .\ P li a . 

0 ! ., 3 < ,, 

P h . 3  .,. - 
42 0 Ag~.ees n p p r o r t r n ~ ~ l r l y  tv1t11 P u n l ~ r  

H o u n ~ l n r ~  Colnn~lslion Penk o n  Pu. 
rikdl Ral~pc*. 

Pk .  24 -- ... 
42 0 ... 

Ph. 25 
42 0 ... 

Ph.2G 
,,, - 

42 0 ... 
~ k ,  n 

J i  3 3  I j  

3 i  31 3 i  

.?7 q 1 9  

42." Pk .  ... 37 z r  ; ;; 1 2  j 4  18,659 I 
On al)ur3 of Ssrlkel Xnnge. - 

42 0 
Pk.29 .., 

72T Ph .  30 
42 "' 

... 3 i  9 4 i  i j  3 i 1i3975 

Rock Plllnr ,.. , q i  8 42 1.3 44 1;,42; 
Ph. 31 ,,, 

42 0 
... 37 8 32 7 j  13 54 18,319 

Ph. 32 
42 0 On epurs of Northern Kurnkornn~ 

Pk.33 ... 37 i 29 14 j 4  Rnngc. 
42 0 

Pk .33  ,,, 

42 0 
... 3 i  7 1 j 75 C) 42 1fi.194 

75 o 56 

i 5  ,3 52 

; j  I I  1 4  

,! 
H ~ t o r v  Ppnkr on S o r t h e r n  Knrnkornn~ 

S p u r  Cnlrrl ... 
Ph. 3 5 ~  
32 0 ... 

1 8 . ~ 1 . 3  

1%+,39 

19,268 

On spur o l  SnrikGI Ronge. 

1 
1 

Ph. 3G 
. . . 

- 
- 

42 0 ,., 
Pk .  37 
42 0 " ,,. 

Pk.  30 
42 0 . 

Ph.39 .,, . 
42 O Pk .  18 

37 5  1 8  

.ii  ,; j 

-42-p- . . 
Pk.  19 - - 
42 P ... 36 96 47 i j  4 48 r l , S 9 1  

Ph.10 ,,, 

42 P 

3 i  3 S 

3i I ,  30 

, l o  , 

3; 1 0  29 

75 z 30 

7.5 I "9 

16,100 

1 9 , 1 8 8  

75 13 1 6  

i j  ,31 

6 

i j  3 4  - 7  

i I{n!rge. 
18,952 J 

18.3,i6 011 s p u r  of  SnriL61 lino,oe. 

I;,2o1 On apnnr of S o r t l ~ c r n  K n r n k o r n ~ ~ l  
Hnnrrc 

18.;.qi I ln.tiv P e d  on P o s i p ~ r  Range. 



A P P E N D I X  1J. 

A NOTE ON THE DEGREE O F  -ACCURACY O F  THE SECOXDART LINIC SERIES, 
TRIAKQULAR EBROliS, MEAN EltRORS, ETC. 

Lieut. K .  Mason, R. E 

Prom the pr i~nary  stations of D ~ n e n n r  and Yashochisl~ in the neigl~bour- 
11ood of Gilgit, the Link serics consists of seven quadrilaterds, nritl~ tile 
diagonals observecl ; two t e t r a g o ~ ~ s  with central points ;and eleven s i ~ ~ g l e  
triangles. Tlle qnadrilaternls and tetragons I~nvt? been reduced by t.11~ nletl~od 
of minimum squares, :lnd the errors have been distributed in accordance 
wit11 t l ~ e  results, \vl~ile in the  case of tlie triangles, t l ~ e  error 11ns beell 
distributed equally. 

'l'he \vl~ole of this series lins l ~ e e n  o1)serrcd with sis-iuclr Trougllton 
and Sim~ns '  tlleodolitrs, i t  11ei11g fotund i~upossible to carry up  to the stations 
larger instruments than these, on-iuy to the difficulties of the conntry. 
Escept  in the case of one station on t l ~ c  Parnirs, aucl i n  the  very difficult 
country just to  the sonth of the  Kilik Pass, observations were made to 
I~elios ; i n  the excel~tional cases mentioned, opaque signals were employed. 
I n  all cases observations were taken on s i s  zeros. 

,Is far  north as Sumayar Sar 1l.s. on the nlo~ultnins borclel.iug the 
Chapilrs5u Valley, tlle 19th station of the link, the mean triangular crror 
was only 2 .  18 secouds per triangle ( 2 3  triailgles ) ; t,hen for a s l~o r t  distance 
the  error rose, omir~g to the use of opaque siguals, and to the very dificult 
couditiolls existing a t  the stations, the average he ig l~ t  of which mas 17,730 feet 
apl~roximately, ant1 the error l ~ e r c  n-as 7 '  27 s r c o n d ~  per triailgle ( G  triangles). 
011 the  Taqllduml~ash Paulir, the iileall triangular error again fell owing to 
the employu~ent of luminous signals, to 3 . 5 9  seconds (1 I triangles), tllougl~ tlie 
l leigl~t  of the Paluir stations averaged 17,650 feet. 

'I'he ~vl~ol t :  series, including the base statioils iicar Gilgit a r ~ d  the 
two fiual Russian stations, ICulil~teli and Snrl)lock, coruprised 33 p o i ~ ~ t s  of 
ohservation, the  highest of ml~icll n-as Tong-i-tuk, 19,135 feet or 5632 metres, 
and the average llcight of which mas 16,222 feet. The mean tr iaugi~lar  error of 
the whole series was 3 . 3 3  seconds, the greatest being-13.77. The mean side of 
t he  triangulation was S.637 miles, or 13.697 kilomekes. 

The mean error, I ~ L ,  of the value of an angle, obtained from tlie 
formula* 

( rrhcre SaS =the sum of the squares of triangular errol-s, and 9, is the ni~nlber 
of triangles ), 
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amounts to ... f 2". 79. 

The distance between the Russian West (Kukhtek)  h.s., and the 
Russian East ( Sarblock) 11.s. is 23,403.8 feet, or 7 ,133.414 metres; the height 
of Huklitck is 17,031 feet or 5,191 metres, and of Sarblock 17,284 feet or 
5,268 metres. The azimuth at  Knkhtek of Sarblock is 248" 10' 29"-05, and 
at  Sarblock of Hnkliteli, 68" 13' 12" - 06. 

The sccondary series is extended from a side of tlie Gilgit Principal 
Series, and is consequently in the same terms as the whole triangulation 
of India, in which the coordinates of Kalianpur, the origin of thc Survey, 
a1.e as follon7s :- 

Lat. ... 24" 7' 11".26 

Long. ... 77' 30' 17".57 

Azimuth O F  Snrantal . . ,100" 27' 5 " .  10. 

The lougitude is tlint determined by elecbro-telegraph from Greenrich 
to Halianpur. The ~vholc of the trialigulation has been worked out on the 
Everest Spheroicl. 

To recluce the coorclinates of Sarblock, Russian East h.s., to the 
terms oE tlie most receut value of the origin of the Survey of India, viz :- 

Lnt. ... ?.ha 7' 11O.57 

Long. ... 77" 39' 17". 57 

hzimnth of Snrnntnl . . ,190" 37' 0". 39. 

and to express them on the splieroid detiiied 1)y the following :- 

Sclni-liiajor axis (i,376,800 metres 

approximate correctiol~s in latitude of -4".9 

i11 longitude of +1".9 

and in nzilnuth of +3".1 

are required. These corrections hare been provisionally ~rorketl ont by 
Mr. J. de Granff Hunter, &I. A., i\lathematicnl ildviser to the Sor\rey of India. 



APPENDIX C. 

JONCTION D E  LA TRIANGULATION R U S E  A LA TBIANGOLATION DES IKDES 

by 

General H. Pornerantzeff 

Chef de la Section topographigue de 1'Etat-nlajor. 

Pour la realisation de la jonction de la triangulation russe it la triangu- 
lation des Indes L travers le Pamir, il a 6t6 trace du cBt6 russe, une serie de 
triangles partant de la ville d'Ocbe au lac Cara-coul et plus loin par la vall6e 
de la rivihre Ac-sou jusqu'h la jonction de l a  triangulation des Indes par son 
c6t6 Couktek-Serblok. 

Ce travail consistait, du cBt6 russe, en ce qui suit :- 

(1). A l'est de la ville d'Oche la base d'0che a 6t6 mesur6e h l'aide de 
fils d'invar par la ruethode de Jaederin, la longueur obtenue de la base est 
8322m-116 f Om.O1O.  

(2). A l'extr6miti: nord-ouest de la base d'Oclie (pyramide de la base 
N 2) des observations astronomiques ont 6t6 obtcnues : In latitude 40" 37' 16".67 
f 0".10 et l'azimut de pyra~nide de la base N I  est &gal B 151" 54' 1".SG f 1".26 
(du nord B l'est). 

(3). A peu prPs ?L la distance de 30 verstes vers le nord-ouest du ~ 6 t h  
Couktek-Serblok la base de Kisil-Rabate, n 6tt5 mesur6e cornme la base d'Oche, 

l'aide du m6me appareil; la longueur obtenue est de 839Cin1.6S3 f Om.002. 

(4). A l'extr6mit4 ouest de In base Kisil-Rabate des observations 
astronomiques out 6t6 obtcnues: la latitudc = 85" 26' 40".2S f 0".42 et  
l'azimut de l'extrbmitd est de In base (du 11o1.d ;L l'est) = 75" 45' 28".73 
f 0 . 6 0 .  

(5). Entre la bas,: d'Oche et la base clc Kisil-Rabnte et plus loin 
jusqu'au Couktek-Serblok de In trinngulatiou cies Indes il 6t6 track une triau- 
gulation, contennut 86 triangles (67 points). 

Les angles out kt6 mesurds h l'nide de l'instrumcnt universal de Hilde- 
brand a\-ec la precision de 10" : B cliaque station les angles out kt6 nlesurhs 
six fois. 

L'Bcart moyen de l'angle d'un triangle obtenn de tous les triangles de 
la s6rie par la formule 

(ou 2,A%epr6seute la somme carrde des 6cnrt.s des triangles, n-le nombre des 
triangles) est &gal ll f 2". 69. 

Comme la triangulation eutrc la bnso d'Oclie ct le cBt6 Couliteli-Serblok 
reprdsente uno simple chaine de trin~~gles,  dont deus bases, celle d'Oche ot 
celle de Kieil-Rabate, ont 6t6 mesurCcs, on a fnih nttention pendnnt la compen- 
sation h ce que les conditions dcs angles e t  de In base soient remplies. 
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L'ecart des logarithmes de la base mesur6e et calculde s'exprime par 
0.000158. Pour faciliter les calculs, tous les angles des triangles qui ont dfi 
&re corrigds pour la concordance des bases, ont subi la m&me correction de 
O " ~ 5 1 .  

Le 136th Couktek-Serblok, calcul6 aprks la compensation de la s6rie des 
triangles, s'expl-ime par 7134".936, tandis que conform6ment aux donn6es de 
la triangulation anglaise, ce cat6 est 6gal h 7133".414, c'est ii dire que 1'6cart 
entre les deux r6sultats s'exprime par ln'.524. 

Actuellernent la s6rie des triangles en question n'est reli6e ni aux 
travaux de triangulation de la Russie d'Europe ni aux travaux analogues prks 
de Tachk ent. 

L a  jonction des travaux prbs de Tacl~bent sera exkcutBe dans un court 
d6lai : une triangulation de la ville de Tacl~kent est d6jB tracde dans la direc- 
tion du nord-ouest jusqu'8 l'extremit6 sud des monts Ourals. 

Comme donn6es fondamentales pour le calcul des latitudes, des longi- 
tudes et  des azimuts ont 6th prises, dkterrninhes astronomiquement, la latitude 
et  la longitude* du point nord-ouest de la base d'Oc11e et I'azimut d'un autre 
point de la base, observ6 du premier point. 

Latitude = 40" 37' 16".670 f 0".10 
Longitude de Poulcovo -- 42 36 32 - 625 f 1 380 

Azimut = 151 54 1 .860' f 1 .26. 

Toutes les coordonndes de tous les points de la triangulation citdes dans 
l a  liste, ont 6t6 obtenues aves ces donnhes, en adoptant pour le sph6roide les 
valeurs de Bessel. 

Ces coordonnkes doivhnt btre consid6r6es comme prhliminaires. Quand 
la triangulation en question sera jointe B Tachkent et  par tant B toutes les 
autres parties de la Russie, d'autres coordonnbes seront calculbes pour les points 
de triangulation B l'aide de nouveiles donn6es fondamentales. 

* La longitude u, 4th obtenue pa: erp&dition elt~.onorn&tr~que de lo ville d'Ocl~e, et 111 lon:itude d'Ocl~e par 
tL1Cgraphe de Tiichkent. 
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despoi~its de  lu se'rie de triangulation de la base d'Oche jusqrc' 2 col Beik . 

N N 
. 

I 

2 

3 

4 

5 
6 

7 
8 

9 
I o 

I I 

1 2  

13 

14 

15 
I 6 

I 7 
I 8 

I 9 
zo 

2 1 

22 

23 

24 

25 
26 

27 
28 

29 

30 

3 I 

32 

33 

34 

N o h s  den polntn 

Pyr . de la base I1 ... 
Pyr . de la base 1 . . a 

... Imam-ata ... 

... R . d . g . ... 
Atchina-beli ... ... 
Langar ... ... 

... Oi-coul ... 
Chamal-be1 ... ... 
Coungourte-tau ... ... 

... Cara-boulac ... 

... Ac-pachate ... 

... Sary-tacl~e ... 

... Ob-lie-bachi ... 

... ?'astar-ata ... 

... Coul-douc ... 
Irgaili-bachi ... ... 

... Guetcl~ga ... 
Nasilc-bachi ... ... 
Catta-caracol ... ... 
Artchate-davane ... ... 

... Cara-tepe ... 
Macbale-goudour ... ... 
O ~ r t a k - t ~ l ~ ~ ~ ~ ~ r  ... ... 
Ourtak-tchoucour-bachi ... 
Bor-doba-goudour ... 
Bek-couli-tau ... ... 
Djan-aidar-iouni ... ... 
Eisil-arte-tan ... ... 
Eok-saydusud ... ... 
Kisilcouldel'est ... ... 
Djanaidar ... ... 
ICisil-coul de l'ouest ... 
Oui-boulac de l'est ... 
Oui-boulac de l'ouest ... 

L~t l tude  

0 1 I. 

140 37 16.67 

40 33 18.62 

40 31 23.50 

40 29 33'50 
40 25 0'02 

40 25 18.26 

40 22 35.61 

40 13 34-14 

40 23 31'33 
40 15 20'50 

40 23 35'35 

40 12 52'49 

40 3 37.13 

40 7 4~2.52 

39 59 46'38 

39 59 5'59 

39 51 5-15 

39 57 4 9 . 4  

39 55 7.06 

39 45 55'95 

39 43 59.63 

39 38 59.46 

39 36 50'43 

39 31 41.20 

39 32 34.95 

39 26 54'77 

39 26 32.74 

39 25 8-10 

39 21 53-31 

39 '7 52-33 

39 18 37.60 

39 '5 44'67 

39 14 52'19 

39 12 18'17 

Long~rude de Pouleoro 

0 ' U 

42 36 32.62 

42 39 19-25 

42 30 24.31 

42 40 41.30 

42 39 05-68 

qe 49 38.70 

42 44 6.78 

42 56 5'85 

42 59 49'77 

43 6 38.47 
43 13 11'20 

43 14 58.05 

43 7 38'6r 

43 14 1 1 . 3 8  

43 14 59'I9 

43 7 19'i0 

43 2 57'60 

83 4 55.26 

42 59 46.61 

4% 58 18.99 

42 52 28.04 

43 0 1 ' s ~  

42 49 14-29 

42 54 36'86 
42 57 16'80 

42 55 4 2 ' 8 s  

4% 52 53-62 

42 58 40.17 

42 57 5 6 ' ~ ~  

43 3 9'33 

42 57 48-72 

43 I ~ ' ~ 5  

43 5 36'41 

43 5 18-37 
b 



CA TA L 0 G UE- (Continued) . 
des points de la d r i e  de triangztlation de la base d'Oche jusqu' & cal Beik. 

I N N  I Komn d e ~  poinla I Lskitude / Longitude de Poulcoro 

35 

36 

37 

38 

39 

40 

41 

42 

I 43 

44 

45 

46 

47 

1 48 

49 

1 50 

51 

5 2 

53 

54 

55 

56 

57 

5 8 

59 
60 

6 I 

62 

63 

64 

65 
66 

67 
68 

69 

70 

... Ilic-djirga-tau ... 

... Aral du nord ... 
Coume-tchoucoure ... 
Maida-coul ... 
Aral du sud ... 
Tchoubek ... 
Ourta-bosse ... 
Cara-djirna-bachi ... 

... Oxali-t au 

... St . Mouse-col 

... Countai 

... Do~ntchiver  

... Tougourek-bachi 

... Ac-baital 

Coulenco-tache-sti 

... Caoaitarte 

... Gouroumdi 

... Tchakrim-ioul 

... Jarguitchac 

... Taclie-lnatik 

... Tchitcliecti-bachi 

Itcl~ke-touchegan 

Kankri ... 
Alingue-liadjir-tau 

... Kisil-belhce-tau 

... Dlouse-dic-bouac 

Cara-belike-bachi 

... Bouddha 

... Chour-boulac 

Chour-boulac-bachi 

... Ac-boura-bachi 

... Coutatore 

Outcll-djima ... 
Chour-djima ... 
Costanate-ausi ... 
Tchalkir ... 

0 1 If 

39 13 '9 '99 

39 6 22.56 

39 5 51.19 

0 1 U 

43 9 47'25 

43 8 10.94 

43 17 7'5' 
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CAZ'ALOB UE-(Continued) . 
dee points de la edrie de triangulation de la base d'0che jusqu' b co'l Beik . 

LongiLude de Poulcovo 

0 . N 

44 5 5'60 

44 7 58'26 

44 6 57-82 

44 10 37-73 

44 10 20.95 

4t 17 42'39 

44 15 18.78 
44 '6 27'65 

44 22 46-03 
44 24 28-73 

44 29 59-90 

44 24 39'5' 

44 30 6'33 

.w 35 6.25 

44 36 44'30 

44 4 4  46'01 

44 40 16-98 

Latitude 
. 

0 1 N 

37 40 19-26 

37 34 27-98 

37 30 12'93 
37 30 26-86 

37 33 29-78 

37 31 54'93 

37 28 49.02 

37 27 53'25 

37 30 0'29 

37 26 49.55 

37 27 56'44 

37 27 34'3% 

37 "1 59-52 

37 24 32.06 
37 "1 4 - 6 8  

37 '9 9 '93 

37 17 43.94 

N N 

71 

72 
73 

74 

75 

76 

77 

78 

79 
80 

81 

82 

83 

84 

85 
86 

87 

Noms den points 

Bosse-maidan ... ... 
... Oulan-djima-tau ... 

Salantchour-coul ... ... 
Cara-djima-cri ... ... 

... Darbasi-cri ... 

... Belek-kir ... 
Teschik-tache ... ... 
Djoul-belbce ... ... 
Initchca-djima-bachi ... 
Pyr . de la base S . W . ... 
Pyr . de la base N . 0 . ... 

... Kisil-rabate ... 
Ac-belbce . . ... 

... Ouou-tache ... 
Tchapac-tache ... ... 
Beik (Sarblock) ... ... 
Ac-tourouc-tau (Kukhtek) ... 
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