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THE EASTERN HINDU BUSH. 

By LIEUT.-COLONEL A .  G. DURAND, C.B., Military Secretary to the 
Viceroy of India, late British Agent and Commanding the Troops 
at Gilgit. 

PUBLIC attention has of late years been turned very fre- 

quently to  the Eastern Hincln Knsh region, numerous expe- 

ditions have crossed and re-crossed the great table-1a,nds and 

valleys to t,he north of the maill range, and :t rol~uninous,  if 

occasioi~ally sketc,hy and unsatisfactory, literatnre has grown 

up rolul~d the Paulir question. The  colliltry to  the  sonth of 

the  Eastern Hindn Knsh is not so well ITUOW~I generally, 

although i t  has beell e sha~~s t ive ly  explored. It is nbont 

this portion of the  Hindu I<nsh region, included ill t he  

limits of the Gilgit Agency, directly nncler i ts  iuflneace, 

or indirectly connec.ted with i t ,  t11:1,t I shall treat. Fo r  
detailed iuforillation I wonld refer any \vho care to  pursue 

the s~ll?ject fi~rtller, to illy predecessor in Gilgit, 14,zjor 

Bid(lulp11's exhanstive work, " The Tribes of the  Hinrlu 

Bush," and to  my friend hIr. Knight's 111ost interesting book 

of travel, " 1Vhe1-e Three Elripires Aleet." I nlnst preface 
lrly renlnrlis by poiiltiilg ont tha t  i t  is of course iinl~ossible 

for me to tinter into the  disclissioi~ of iliilitnry and political 

To the  region in rlnestion, wliich clnbraces Chitrnl on the  
3 



4 THE EASTERN HINDU KUSH. 

west, including Yasin, the Gilgit valley froin Gakuch in 
Pnnial to the Indus at  Bunji, Hunxa and Nagyr to  the 

north, the Shin republics of the  I i ~ d u s  valley as far- as 

Sazin to the south, the Kohistan-i-Mslazai, and a portion of 

the Indus valley Kohistan, has beell applied the  name of 

Dardistan. A misleading title, for there is no such country 

as Dardistan, and there is no one united race to which the 
name of Dard could be applied. It is said that the people 
living on the left bank of the Kandia river are called Dards 

by their neighbours, but after five years of residence ill the 

country, and repeated journeys from one end of i t  to 

the other, with the exception of the  Indus valley below 
Chilas, I cl-~n safely say that  I have never heard the term 

used. What  were the exact limits of the country inhabited 
by the Dards of the ancient geographers i t  is probably 
impossible to say ; the name was most likely applied to the 
races occupying the Indus valley fro111 I~adakh  to the 

Pnnjab. At present the name has no scientific value, and 
often repented inquiries satisfied Irie that i t  is quite unknown 

to the natives. 

Nany languages and dialects are spoken thl-oughout this 
region, and inany castes exist in it, of which only the most 
i~ilportant can be r~ientioned. Their distribution seems to 
point to successive waves of conquest. The races are one 
and a11 believetl to be Aryan, the people of Hunza and 
Nngyr presenting n strikingly pure type. Burishki, the 

language of the Yeshlinns, is spolien in the inaccessible 
Hunxa, Nagyr, and Tasin valleys ; Shina througllont Astor, 
Gilgit, Pnnial, aud the lower part of the Gthizr valley ; from 
the Indus v:ill~y througli Gilgit to Ghizr the proportion of 
Shins varies fro111 90 to 3.3 pel. cent. of the popnlation ; off 
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the main line of advance in Astor, Huaza, Nagyr, and  asi in, 
the proportion is reversed, and the Yeshliun preponderate, 
driven back by the advancing tide. The northern portion 

of the Hunza valley, called Gujhal, is inhabited by immi- 
rrrants from Wakhan to the north of the Hindu Kush. I n  
0 

Chitral, as Biddulph says, the population is a curious and 
intricate ethiiological puzzle. The bulk of the people 
appear to belong to an aboriginal race speaking Khowar ; 
the ruling class, the Adamzada, would seem to be drawn 
from tribes which held Badakhshan, Shignan, Walrhaa, and 
Roshan. These ethnological questions, however, are too 
intricate to enter into here. 

To the west of Chitral lies Kafiristan, of which I canilot 
speak. Soon I trust that my friend, Mr. G. S. Robertson, 
will give to the world the wonderful story of his successful 
exploration of n great part of that fascinating country. For 
the best part of a year he lived amongst the Kafirs : he is 
the only European who has ever penetrated the inountain 
fastnesses of that most interesting race, tlie only white man 
who lias crossed the Mandal (or Milljail) pass, has traversed 
the country froin t,he Hindu Iinsh to the Kunar valley, and 
who has visited Viron, the most important village in the 

heart of this liitllerto unexplored country. Putting aside 
Xafiristan, the region of which I am spealring is still of great 
interest. I t  is sollie 200 irliles i11 width from the Dorah 
pass, leacling fro111 Cllitral into Badakhshan to the Indus at 
Bu~?ji, and 150 miles in depth fro111 the crest of the Hindu 
ICush to Snxin, where the Indns talres its great bend to tlle 

south. Numerous passes fro111 the Shimshal on the east to 
the Dorah on the west lead illto it  over the great mountain 
barrier, ant1 from it roads nu1 to India through the K~lllar 
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ztnd Indus valleys, aiid to Kashmir by Astor and the Gurais 

valley, roads along which centuries ago flowed the  great tide 
of Buddhist pilgrinlage, and caravans of the merchandise of 

Central Asia. The region may be roughly divided into two 

mail1 water systems-that of the  Chitral river, which, uniting 
tlie waters from the Baroghil, Arkari, and Dorah valleys, 

falls into the Kabul river close to Jelalabad, and joins the 

Indus above Attock-and that of the Gilgit river, which, 

after receiving the waters of the Yasin, Ishki~man, and Hnnza 

valleys, falls into the Iudus at  Bunji. The Iiidus drains the 

whole region. The water parting between these two systems 
is the range joining the Hindn Kush to  the Hindn Raj, the 

latter being the northern watershed of the Indus valley, 
between Bui~ j i  and Chitral. 

It is difficnlt for any one who has not traversed the 
country to  rer~lise what a road in the heart of the Hindn 
Kush means. When I first visited Gilgit, five years ago, 
there was not a yard of what we yl10~1cl call a road in the 
whole region, and only one permanent bridge, that over the 
Chitrill river ;it Chitral itself. Narrow paths-so ilarrow that 

often mhile the rider's boot on one side I~ruslled the cliff, 
his onter foot overhung a precipice-followed the course of 

the streains. Often in the course of one short march the path 
ascends a thousanrl feet or more to avoid crossing some pre- 
cipitous cliff, ancl the repeated ascents and descents render 
riding a weariness to the  flesh. Frequently the path is 
carried across the face of a cliff on roughly constructed 
galleries, uphelcl by shaky tiinhers jammed into interstices 
in the rock. I11 many of the valleys, when the snminer sun 

melts the accumulations of snow, and the mighty glaciers 
pour down their flooded torrents, the lower paths become 
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iillpassable for animals. For months a t  a time all a~iirr~al  

traffic is suspended, and irlen on foot alone, following giddy 

tracks slcirting gigantic precipices, call with difficulty find 
their way from valley to valley. Three years ago, for 

instance, when ail irnpen(1ing attack by the Hunza-Nagyr 

tribesinen on Chalt, our frontier outpost thirty iniles north 

of Gilgit, forced uie to irlove troops to the frontier, it was 

iiripossible for me to take a i~iule battery through with the 

infantry. Tlle road runs along the Huilza river, through 

one of the wildest gorges in the Hindu I<ush ; great cliffs 

rise sheer out of tlle water, slid tower thonsallds of feet 

above you. The heat in J m e ,  wlien we passed through the 

gorge, is terrific; i t  always seemed to me a fitting approach 

to the entrance gate of hell. Eiglit times in one iriarch 

had the niules to be unl:tden, and gulls, niliinnnition, and 

baggage carried across cliffs by the men. One cliff presented 

such difficulties that even unladen lnnles could not cross i t ,  

and we were forced to swim them over the river below it ,  

and to re-cross the111 above it. Again in Aiarcll last, when 

inoving reinforcerneilts to Chilas iii the Indus valley, two 

11l;~rches were i~npassablc: to  unladen mules, and I wap 

obliged to iliove down the guns on coolies. Suo l~  were the 

roncls :~11 through this region five years ago. Now a good 
~ l~oun t a in  road is coiliplete to Gilgit, the Iudns is bridgeti a t  

Bunji, a passable road let~cis to Cllilas, and the commlui~icn- 
tlioiis generally are i~npl*oviug. 

But if the roads are wild and uilpleasailt for riders troubled 

with nerves, the scenery to which they give access surpasses 

in grandellr :~ny that i t  h i ~ s  been illy lot to a(1inire. Gilgit 
is in tlie heart of the region where the ~nonnt:~ins attain 

perhaps the greatest average height i11 the world. Withill 
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seventy miles are eight mountailis with an elevation of from 

24,000 to  26,000 feet, while range after range averages from 

18,000 to 20,000 feet. As a rule, however, the  wonderful 
panora-nla is hidden from sight, for the valleys in which the 

roads run are very narrow, and the lower hills shut out the 

view of the great mountains behind. From Gilgit itself the 
great Rakipushi, 25,000 feet high thongh i t  is, and distant 

but a few miles, is invisible, and only three peaks of lesser 

importance, " three silent pinnacles of aged snow," relieve 

the monotony of the view. To one accustomed to the corn- 

paratively pignly hills of Europe, and to  the beauty of 

outline and exquisite variety of colonring of the Swiss and 

Italian mountains, this portion of the Hindu Kush at  first 

causes a feeling almost of disappointment. The Kashmir 

nlountaii~s, through which the traveller passes on his way 
north, are clothed in grand fir forests, are covered with 

vegetation, and are generally soft of outline, conipared to the 

mountains bordering the Indus. The traveller, after leaving 
Kashnlir, each day gets into a rrlore barren region, till at 

last, with the exception of the patches of cultivation in the 
valleys, and the scattered forests which begin at an elevation 
of 7,000 feet, no sign of vegetation meets the eye. 011 all 

sides rise bare precipitous ~nountains, wild in outline, de- 
pressing ill colouring, repeating with a deadly rnoiiotoiiy the 

same tones of clull grey ancl yellow, darkening to browns and 

purples in the shadow. I t  is only on the rare occasions 

when rain falls that the colouring, whicli is obliterated by 
bright sunlight, shows out. Then the mountain-sides are 

clothecl in delicate reds ancl browns and soft shades of 

green, and through the light veil of falling rain, range after 
range stretclles away with excjuisitely softened outlines ; 
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and when the dark storm-clouds in spring sweep do1~11 the  
valleys, lurid reds and great washes of purple glorify the  
silent hills. 

Gradually the feeling of vastness gains upoil one, as the  
eye almost tires froru ever followiilg from base to crest the  
severe lines of the eilclosiilg hills, above which occasionally 
a solitary peak of sno~v rises majestically into the blue. 
Splendid panoramas unfold themselves to the traveller 

crossing some high pass, such as the Banoli La,  16,000 feet 

high, over which the road from Astor to Skardo passes, 
and around him stretch endless circles of eternal snow. Bu t  

the height to which i t  is necessary to ascend generally 
dwarfs the great peaks, and i t  is only wheil from sorlie 
favourable point a view is obtained of one of the great 

mountains, colllplete from foot to s~u l ln~ i t ,  that the colossal 
scale oil which Nature has here ~vorked is ret~lised. 

Then, indeed, the grandeur is overpowering, and tlie 
impressioil of iinilleilsity stanips itself indelibly and almost 
oppressively on tlle mind. Fillally the eye becornes 
habituated to the vast proportions, nild so accustonled to  

dwelling on bare and gigantic outlines and lllonotoilous 
colouring, that the traveller on his return through ICasllmir 
fiuds that the scenery which had enchanted hiin oil his 
outw:trd journey with its wild beauty, the valleys through 
which the road runs l~en ln~ed  in by cliffs l~undreds of feet 
high, and by fir-clad slopes, the rushing rivers flo\ving 
under bnillis clothecl with thicliets of white lilac and hazel, 
all seeill ~llodelled on a scale of fairy-lilre ininuteness, and 
the eye wanders in almost startled pleasure on the ever- 
changing scene, the ~ n r i e d  colouriag, and the del ightf~~l  
verdure of the 1audsc:tpe. 
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There are but few poiiits from which the exceptional 

views of the greater mountains can be obtained. The 

finest I have ever seen are those of Nanga Parbat from the 
Bunji plain, of Rakipushi from Hunza, and Tirich Mir 

from the hrkari valley i11 Chitral. Seen from the Bunji 

pla$n, Nrtnga Parbat, 26,000 feet high, fills up the southern 

end of the  valley. The dead grey sloping plain, the bare 

precipices of hill to right and left, lead up to  the  narrowing 

head of the valley lle~nlned in by fir-clad and snow-tipped 

hills, and, above all, towering thousands of feet over the 
Hatu  Pir, which itself rises in the foregro~uld in one 

precipitous wall 6,000 feet sheer out of the plain, majestic 
and solitary, with no other mountains near to dwarf it, 

looms the grand inass of Nanga Parbat, 15,000 feet of 
unbroken snow and ice. 

The view of Raliipushi from Hunza is again superb. 

Standing below the picturesque fort you look across the 
valley, barely a couple of nliles wide, the river running a 

thousancl feet below in a deep gorge. Direct out of the 
valley in one magnificent sweep of 18,000 feet from the 
river rises Rakipushi, the lower slopes for thousands of 

feet hare as usual, covered i ~ t  tlieir base only by terrace 
after terrace of cultivation, by endless orchards of apricot, 

apple, and pear, above the111 a few patches of dense forest, 
and then in summer 12,000 to 14,000 feet of snow i11 one 
vast pile below which huge glaciers push down alrriost into 
the valley. A sight once seen never to be forgotten. 

If the couutry is interesting, so are the people. The 

Shins, I believe, are n dying race, the Botogtth Glen in 
Chilas, which fifty years ago is said to  have turned olit 
1,200 fighting men, lately furnished ,z sixth of that nllrnber ; 



THE EdSTEIZN HINDU KUSH, 11 

ill the Indus valley they are decreasing in numbers, and 
seem to be in danger of being gradually supplallted by lll01-e 

vigorous imlnigrai~ts from the lower Iiidus vt~lley ; in Gilgit 

they strike one as uneilterprisiilg and walltiilg ill stainilla. 

Throoghoot the \vhole region under review I slionld say the 
races with some exceptions are ilatnrally ~eaceful .  There 

is none of the fiery dash of the Pathan, their inter-tribal 
fights have never been very costly in life. But  as I always 

expected, and as we fouild in tlle Hunza-Nagyr expedition, 
they are stubborn and gallant foes when eatrenched. Good 

cragsnien with a iiatur:~l talent for making the lllost of a 
defensive position, wliich centuries of fitful warfare has 

perfected, they are difficult eile~liies to deal with. That  

they can " take a licking," as a boy mould say, and bear but 

little iilalice, that  they apl~reciate fair play, and can recog- 

nise the Jesire we llnve to prevent oppression, is sho\vn by 

tlie state of Hunzn and Nagyr. Not n single shot was 

fired after the final engagenlent which brolie the power of 

the tribesmen, officers traversed the coulitry from end to  

elld ~v i th  ilornillal escort, aiid ~ v i t l ~ i n  a few ~lloiiths Mr. 

Con\vay's party wandered ungnarded through the country. 

Except in the Iildns valley there is no fannticisin. I11 

Yasin, Puiiial, a,nd Hunza tlie people are chiefly Maulai, 

beloiigii~g to that heretict~l RIaliominedan sect, the head of 

which till lately was H. H. Xgha, Iiha11, of Bombay. 111- 

heritors, I believe, of the tenets of the " assassin," tlle 

followers of Richard I.'s opponent, who was, if I reirlernber 

right, in our ~cllool clays called " the Old hfan of the 

AIonnt:tin," these schisinatics are loolietl on wit11 llorror 

by orthodox hIi~homiiiednns. They scoff at the Koran, say 
110 prayers, drink wine, practically worship the head of the 
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sect, a i d  are said only to be bound to thorough obedience 

to their " Pirs " or priests. Their religion, such as i t  is, 

sits but lightly on them. The Nagyr people are Shiahs ; in 

Chitral both of the  great Mahom~nedaa sects are represented, 

the rulers being Sunni. But  nowhere do you find bigotry, 

except in the Indus valley, which was converted by Mullas 

from Swat. I well relne~nber my old friend the  late Mehtar 

of Chitrltl soundly rating one of his sons who was Goverilor 
of a province for attempting to interfere with the  religious 

opinions of some of his subjects. H e  held, from motives of 

self-interest only, the broad view that  so long as his subjects 
were law-abiding and paid their dues, their religion was no 
business of his. 

The people as a rule are cheery and pleasant. Oilly in 

Chilas, that  home of rascally cut-throats, whose raids and 

brutal murders were the curse of the  border, until they 
filled the cup of their iniquity by a treacherous attempt to  

destroy my friend Mr. Robertson, who was visiting Gor at  

the people's invitation-an escapade which led to the posting 

of troops in Chilas itself,-only here do you fiad scowling 
faces and a semi-pathan inclination to  ~nurder.  

That  the rulers have been bloodthirsty is unforttlnately 
true ; i t  must be so in seini-savage Mahonlmedan states. Sir 

Alfrecl Lyall's well-known lines in '( The Amir's Soliloquy " 
always used to ring in rrly head when t:~llring to the old 
Mehtar of Chitral : 

' '  The virtues of God are pardon and pity, 
They never were mine, 
They have never been ours in a country 

All stained with the blood of our kin, 
Where the brothera embrace on the warfielcl, 

Ancl the reddest sword must win." 
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The old Mehtar was a typical mountain chief, tall, hand- 

some, distinguished-looking, with a princely bearing, and a 

dignified courtesy to his guests; he was relentless, cruel as 
death, a past-master in dissinlulation, and steeped to the 
lips in the blood of his brothers and relations. But  he 

rnled his country. I remember when there was a delay in 

some posts reaching me, his tracing out the culprit, and 

what difficulty I had to prevent his selling the wretched 
man and all his family into slavery. There was no such 

thing as robbing the king's guest with impunity. I and 

others repeatedly travelled through the country without 

escort and generally unarmed. 

The Chitralis, the sons of " the  land of iuirth and 

murder," as we christened it ,  in oppositioil to  l1 the laud of 

gold and apricots," as the Nagyr people call their country, 
are a short, active race, devoted to polo, passioilately fond 

of dancing and of song, and seein 11nable to pass a flower 

without gathering it and sticking it in their sinall turbans. 

Their rulers, having no jails, as one of them explained to 

me, habitually sold c~ny evildoer into slavery. As slaves 
the Chitralis were i~luch valued itcross the Hindu Kush for 

their often proved fidelity. To this day our friend ancl ally 
the Arnir of Afgllnl~i~ti~ll  has, I believe, Cllitrali retainers 

in irlost trusted positioils imi~iediately about his llersoil, 
The C'l~itralis, and indeed all the Hindu Icusll people, will 

sit up all night listeilii~g to the irlad~leningly inonotonous 

innsic of their pipc nnd drum bands, \vntchiug the dancing 

boys, or joiuiilg iu the (1:tnce theil~selves. The inflictioil i t  
is to be campet1 near one of their cl~icfs illllst 1)e endured to 

he fully npprecintetl 

The Huilzn pc>ople l~luch reserlible thc\ir~ i l l  chnractclr, but 
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are of finer physique, and probably better men. The Nagyr 
people are more subdued : this they and their neighbours 

attribute to the depressing effect of their climate in winter. 

Crushed under the great range which rises to the south, 
their side of the valley is almost sunless for weeks together ; 

the cold is terrible, so they spend nearly all their time 

during the minter in their dark and gloomy homes, and the 

dreariness of such an existence reacts on their character. 

Throughout the whole region there is not one single town, 
and no bazaars in the Eastern sense, with the exception of 

a small one a t  Gilgit and another at Astor. The little trade 

that exists is done by pedlars, chiefly men from Koli and 
Palas in the Inclus valley. Except in Gilgit and in one or 
two instances in Chitral the people live in fortified villages- 

an arrangement till lately necessary, owing to the unsettled 

state of the country. These forts are of very solid construc- 

tion, the outer walls from 10 feet to 15 feet thick, being built 

of stone ancl mud st ngthenecl with solid timbers. The 

houses are huddled together within them, in many cases 

built one on the top of the other. There are as a rule no 
windows; light comes in hy the door, ant1 when that is 
closed, through a square hole in the roof serving the double 

purpose of chimney and window. There is a cert:~in amount 

of rude carving, which has a very good effect, on the doors 
and uprights which support the roof. 

Cultivation is clepeilclent on irrigation, for the tract below 
8,000 feet is practically rainless. Ml~ch ground has, owing 

to the constant wars and conseq~~ent depopulation, fallen 
out of use, and it has heen one of our rnost grateful tn'slrs to 
increase the fclcilitie~ for cultivation of the people hy opening 

disused water channels, nncl in Hunzit :mil Nagyr 11;y con- 
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structing new ones where the engineering difficulties were 

too great for the people to surino~lnt. 

Travelling constai~tly froin end to end of this region, as a 

warden of the marches is bonnd to do, I have had many 

opportunities of observing the people, and of hearing strange 
and old-world tales. I found tliat the banshee wails round 

the towers of a fort in Chitral before the death of the king, 

that fairies are still seen floating through the  air in troops 

of horse and foot to their home in Tirich Mir, horses are 

hag-ridden and found with witches' stirrups in their manes, 

children are carried off, inen have passed days in the fairies' 

company, a i d  that two generations ago a Mehtar of Chitral 

inarried EL fairy bride. Old age comes to the fairy folk, and 

some of thein, as in Europe, have their feet set on the wrong 

way. I n  Cllitral they are converted to llrtliominedai~isin and 

have n prr~ying-place where, on Fridays, they t~sseinble, and 

the belated Cliitrnli hears a ghostly call to prayer and the 

tiiurrnnr of a great host joining in the prescribed devotions. 
But in other parts, where tlie prophet's religion has oi~ly been 

observed for ;L few generations, they are still ~lnregenerate ; 

and surely their state is the more graciolls. Fairy dr11111s 
are, or were till lately, on the roof of every chief's castle 

and souncled to \17nr. Fairies inspired ~~~0111e11, R ~ ( I  under 
their ii~flneiice these seers foretolcl the fate of dynasties, nlid 

the result of wars. I11 the Bngrot valley, twenty miles from 
Gilgit, I was present \\.he11 it  Dnjnynl-for so these woillell 

are cnlletl-after in1l:~liug the srnolre of the sacred ceda,r, wellt 

tl~rongll her niystic dance :~11tl prophesied smootll tllil~gs for 

the British r111e. 'I'he ct!rcinouy of initiation I did not see- 

lllckily, perllnps. \ , l ien  n woniall ann011nces that she is 
inspired by the fairies, she is made to go through the nsual 
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dance with an acknowledged Dainyal. Then a goat iu 
brought in and decapitated, and the ilovice seizes the neck 

and drinks the pumping blood. If she can do this she is 
received as a Dainyal ; if not, no attention is paid to her 

prophecies, and the people tell you that she invariably goes 
mad. 

Relics of dead faiths abound, curious ceremonies usher in 
the new year and the seasons of seedtime and harvest. 
The ruler turns the first furrow, scatters the first haudful of 

seed mixed with gold-dust in token of plenty, and offers 

sacrifice to the gods. Traces of tree worship meet you ; the 
cedar, sacred in I<afiristan, is sacred throughout the whole 

region ; you are incensed with its burning twigs on entering 
reinote villages ; the 1voine11 still cast its boughs in offering 

on the deserted altar of the half-forgotten village god. 

Sacred fires blaze on the mountain-sides st certain seasons, 

ancl recall the fact that the home of the so-called " fire 
worship" was but across the Hinclu Kush. 

Buddhisrn has left i ts mark : there is a Buddhist tope not 
far from Gilgit, which I never had time to explore, Buddhist 

altars by every path ; a great Buddha in the preachiilg 

attitude is carved high on the face of a rock three rniles 
from Gilgit, and at ' h e  foot of the flaqstaff, on which now 
flies the British flag. , the garden of the resideilcy at Gilgit, 

lies the pedestal of a statue with the socket holes for the 
feet. But there is an entire absence of scnlptnred inscrip- 
tions throughout the whole region. We have searched ftr 

and wide, but 11ot one solitary inscription has been fo11nd 
except one ill Chitral, which was copied by Sir IV. Lock- 
hart's party, :iucl hail reference to a Chinese invasion. That 

a higher civi1is:ition  reva ailed ill Gilgit formerly the Buddhist 
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remains attest, and the long lines of deep square-cut holes 

in the rock, in which must have been inserted the supports 

for large water channels, probably of wood, fro111 which 

water was drawn to cultivate the h~uldreds of acres of 

terraced land ~vliich now lie hopelessly dry aad barren, far 

out of reach of the life-giving supply. The present inhabi- 
tants of the country have neither the tools nor the skill to 

undertake such a \vork, but it is not too i~iuch to hope that  

an era of peace and prosperity is dawning for them i11 whicl~ 

such ~vorks will again be undertaken with success. 

I think I have said enough to sliow that the southern 

region of the Eastern Hindu Kush is one full of interest. 

For fire years I have lived in i t  in peace and war, the 

fasciilatioil of its desolate grrtndelur is still npon nie, the 

memories of solitary days speiit in tlie heart of its glorious 

ino~ultains call never fade, nor call the lriildly feelillgs 

towards the cheery and iliailly iilliahitants of its sequestered 

valleys. 
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,, 27 8.45 p.m. ! . . . . . . . . . . . .  I 

,, 28 6.30 a.111. ' . . . . . . . . .  ...I ; 19.96 3(iG 25.07 (iRO ' 19.75 i 40' 
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NOTES ON THE MAP. 

AN ideal pllysical mnp ~vould be the representation in little, 

either in relief or on tlie flat, of a portion of the  earth's 

surface, wherein every physical feature, large enougll t o  be 

\risible on the reduced scale, ~vould be depicted accurately 

in forrrl and position. Existing surveys of mouiltaiil regions 

clo not ellable this ideal to be a,pproached eTreii remotely, 
save in the case of certain portioils of the Alps. Herr  

Irnfeld's relief inap of the  Zernlatt region is probably the  

best of i ts  kind, and sollie parts of it-notably the Swiss 

slopes and ridges of the  Rfat terhurn-are extraordinarily 

verncions and minute in detail. All t he  later work of the 

Swiss snrreyors, as ilianifested in the  sheets of the Siegfried 

rrlnp, :tpproxirn;ttes to  the srLirle admirnhle completei~ess, and 

ilnrrieasurably surpasses ally other n~ouilt~aiil survey in the  

world-exception being, perhaps, innde in the  case of the, as 

yet nnpnblishecl, lnap of the  h lo l~ t  Rlanc: district by Herr  

Illlfeid hilliself. It is lleeilless to  say that  iny inamp does not 
helong in iLlly respect to the snlile class as these triumphs of 

art  nnci s c i ~ n c c  co~nbinecl. 

Before nloniit;ti~ls were studied, as the clevelol~lllent of 

them to 1,e st11(1i~d, t01ey were not reg:irdeil :IS 1111ysic:tl 
2Q 
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features requiring to be truthfully mapped. Their import- 
ance as for~niilg watersheds was obvious ; so was the 

prominence of certain individual rllasses and peaks ; but 
only the inan, who either climbs mountains or looks at 

the111 with a climber's eyes, realises the individual import- 

ance of ridges, snow-faces, buttresses, and the like details. 

Surveyors before the time of mountaineering were satisfied 

when they lrad fixed with apcnracy the pos,i&ion of the tops 

of the greater pe~tks and had indicated the trend of rriain 

ridges. h caterpillar-like diagram, with poiilts for peakr; 

here i ~ u d  there, sufficed to indicate all that geographers 

then c a r d  to know. X   nod ern physical geographer is 

otherwise incluisitive. H e  is not so rliucll anxious for 

supreine acc11rac.y in the position of peaks (thougli that is 

good if i t  can be had) as for inforination about the shape of 

the rnonntrtins themselves. H e  desires first and forelllost 

to  ]lave the glaciation represented,-the Zirl~its betweell 
silow and rock, and the lirnits between snow and ice. As 

a rule where ,1 , ; / . , ;  gives place to true glacier, uloraines 

sppear on the surface of the ice. Hence the uiarking of 

inoraines is very irllportaiit. I t  is rtlso illlportilllt that 

the catchrneilt area of each glacier should be trutl~fully 

indicated. I n  fact the upper regions are of Illore import- 

ance than the lower, the only very ~naterial detail retluire(l 

to be liiiowil about the lower half of a glacier beil~g the 
position of its snont. All glaciers are liable to be broke11 

into ice-f:~lln at parts of their course. The liu~llber i~nd  

position of these ice-falls, and of 111ucIi-crevassed portiolls 

wllicli are not quite ice-falls, are the ruatter of next ~ ~ i o ~ r ~ e n t ,  

am1 fillally the forill of the pealrs thenlnelves, wlth special 

reference to the way the snow  lie^ 11po11 the111, the positiou 
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of iiuportailt couloirs, ice-slopes, and the like, and the 

nature of the ridges, and whetller they present rock or snow 
aretes. It is at  least as advisable to observe the position of 

the lowest poiiits of gaps and saddles between peaks as that 

of the snmlnits of peaks-a fact by no ineans sufficiently 

remembered. 

I n  the Himalayas there has been hardly any mo~ui~taineer- 
ing, properly so called. The great mountains, are still 

regarded lunch as Mout Blanc was regarded i11 the last 

century-a great white inass seen from a distance and 

loolied upon as a unit iustead of as tt collection of iildividual 

peaks. Nanga, Parbat and its attendant peaks corer a 

larger area than the whole Afoilt Blanc 1-ange, but they 

are loolied upon as a single mouutaiu, and no one talres any 

interest in the satellites. There has therefore never a~-isen 

iLny demand for a record of the detailed form of this or any 

other great Hilnalayail mountaiu, or of the shape of the 

snow-mantle that covers it. 

The Great Trigonolnetrical Survey of India is one of the 

illost remarkable survey undertalrings ever at te~npted in the 

world. If so vast an area was to be inayped with even 

:~pproxiinate truthfnli~ess, i t  was above all things essential 

that the positioil of points should be deterinined with 

perfect accuracy. Sncli accuracy seeins to have been 

throughout attained, as far as llurnan powers reach. The 
peaks, \~liose positions tire deterulined, do, in every irn- 
portant case, occllpy tlw positiolls indicated for them ; but 

there, as far as the Raral<or~~111~ arc concerned, thw~ccuracy 

c~nds. The c:~terpillnr con\-ention is employed to fill up the 
gaps, ~10l1l)tless oftell to the no s~llall il1jllr-y of the surveyor's 

worlr. 111 saying this I a111 ]lot, c'l.iticising the Survey ; the 



32 NOTES ON THE ICIAP. 

work that i t  undertook has been well done, and does not 

require to be done over again ; but to fix the position of 

peaks is merely to lay a foundation upon which it will 

take a long series of years to build. The map herewith 
issued is an attempt to supply a very small portion of the 

superstructure. 

The area covered by my map is included in the sheets, 
27* N.E., 44" N.W., and 44* S.W., of the Indian Atlas. 

From those sheets a mountain student cannot learn much, 

for the very good reason that they were not constructed 
with a view to his enlightenment. No attempt has been 

made in them to depict the glaciation of the country ; and 

only the  position of glacier troughs is indicated, the direc- 
tion of ridges, and the situation of peaks. There is nothiilg 

to show whether a mountain is snow-covered or rocky, 

whether its ridges are narrow or broad, whether its faces 

are steep or gentle. The anatomy of the ranges is not 

given. The map is merely a map of valley bottoms. In  

no case are the snow reservoirs shown. No ice-falls are 
marked, no crevassed areas indicated, no moraines dotted 

in. The European ~nountain lover will inevitably believe 
that all this implies censure on my part, whereas nothing 

of the kind is implied. 

The portion of the mountain region under consideration 
was surveyed, as far as its details are concerned, by Colonel 

Godwin-Austen, F.R.S., in the years 1860 and 1861." That 
was at n time when the craft of climbing was in process of 
invention in the Alps, and long before any notion of it had 

penetrated to other parts of the world. Nowadays when 
a range of mountains has to be surveyecl by any Govern- 

" Royal Cieographical Society's Journnl,  1864, p. 19. 
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rnent-the Caucasus, for instance, or the New Zealand 

Alps-it is clearly perceived that  the glaciatioin of the hills 

is of first importance, and that  the form of peaks must be 

shown, but in 1861 no such idea prevailed. Coloilel 

Godwin-Ansten was oilly asked to sketch in the lower 

parts of tlne glaciers and the positioin of the chief ridges, 

and that he accomplished perfectly well, as far as his route 

permitted lnirn to see. H e  attempted no more. H e  oilly 

looked up the Biafo glacier; hence his sketch survey of 

that could not be inore than an impression. All the upper 

part of that glacier is totally differeilt in fact from its 

represelltation on his inap. H e  only saw the Hispar 

glacier from the Nushik pass, so that  he could do no more 

than sketch in his idea of the peaks beyoild i t ,  as seen from 

it single point of view. ITe only ascended the lo~ver half of 

the Baltoro glacier ; the upper part of it was a l~~rays  hidden 

froiii him, and he could not see illore a t  ally time tliail tlie 

point of the summit of I.(. 2 appearing above Crystal Ridge. 

Tliere have, therefore, to be re~iioved from his inap the 

~vliole bnsiii of the Hispttr ~ l a~c i e r ,  all the Biafo glacier 

except its bottoln twelve iililes, nild all the Baltoro glacier 

above illy Hollow Caiiip. These areas \\.ere practically, and, 

by Coloilel Godwin-Austeli's own acliiiission, unsnrveyecl, 

a id  illy survey of thein was iL survey of  ine explored conntl-y. 

It is only fro111 hlango Brangsn on the Biafo glacier 

ilomn to its foot nncl up to Hollow Ci~iiiy on tlie Baltoro 

glacier that both Colonel God~vill-dusten iuid I covered 

the sillllc groluid wit11 ollr actual s ~ r \ ~ e y s .  Of the npprosi- 

1n;~tely 2,500 square miles il~clucled in illy iiiap, not inore 

tllnn 500 srlli:Lre milrs \\:ere s~lrveyably visible fro111 poiilts 

011 Cololiel Gotlwill-A~isten' recordeti route. Tlie other 
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parts of the country surveyed by me (except Bagrot) are 

either blank on the Indian Atlas sheets or filled in with 

imaginary detail. Le t  it, however, be clearly understood 
that  Colonel Godwin-Austen surveyed a large area of 

mountain country in the  Karakorams which I never saw at 
all, or saw oiily as he saw the Hispar basin, the upper 

Biafo, or the upper Baltoro. 
The map with which persons, ki~owing in mountain 

matters, will natnrally coinpare mine is Adains Reilly's 

map of the Valpelline, Valtournanche, and the southern 
valleys of Monte Rosa. The comparison, however, is not 
just. Reilly's map was the work of two seasons, and 

includes an area of about 500 miles. Mine was made in 
eighty-eight days, in the midst of a mass of other work, 

and covers approxi~nately five times that area. There 
was, moreover, n quantity of material in existence which 
Reilly could use, the like of which was not available 

for me. 
Turning now to my own rnnp, I will briefly indicate 

its scope, a,nd the conditions under a-hicli it was 

macle. 
My journey was not primarily intended to be a snrveyiilg 

expedition, but EL rnountaineering expeclition. I t  was our 

intention to explore as large a portioil of the glacial area 
as we could cover in a season, aud to ascend as  inally 
peaks :LS possil~le, but not to halt on our way for the sake 
of rrlllltiplying ascents or of investigating details. We 

wished to see rr~llch rather than ~riinutely. Moreor-er, I 
intentled to take niany photograpl~s, to n~alie all t'he 
scientific collections I conlrl, and to write clvery day a 
frill nccnunt of tlie (lay's ( lo i~~gs .  Tllese tliii~gs were t l ~ c  
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first charge on our time. The map was secondary to them, 

and intended so to be. 

Knowing this beforehand, I had to consider what aims 
I should set before myself in map-making. Obviously, 

from a mountaineer's point of view, the glaciatioil was of 
first importance. It was clear that  the existing survey 

gave no idea of the actual glaciation, it being impossible 

for glaciers to exist without snow-fields, and there are no 
snow-fields marked upon it. I t  was not important to fix 
with great accuracy the positioil of numerous summits, 

but the succession and character of the peaks was required, 

and especially their nature and the general form of their 

snow mantles. It was no part of my plan to halt any- 

where for the sake of getting second sights. If a peak hid 

itself, that bit of the map had to be omitted or merely 
sketched in. 

Some parts of the map were originally drawn on a scale 

of two nliles to ~n inch ; others on the scale of 1% inches 

to a mile. Every detail of rock faces, ridges, ice-falls, and 

the like that time permitted to be sketched in on the spot 

was recorded. Over a thonsand photographs mere taken 
for the purpose of further elaboration of detail in the re- 

drawiug at home. As works of art the photographs were 
not very good ; but they were iurrnluable for topographical 

purposes. The scale was too large for collveilient working 

on the s~unll plane-table. If 1 hat1 the work to do again I 
should aclopt the scr~le of four luiles to au incll, and trust 

more to photogr:~phs for detr~ils thail I did. 
r i  I he snrvcyi~lg instruments elilployetl were a 3-inch 

transit tlleodolite  id a small plane-table. It was my 
illtentioil to  c:wy on n co~itinnons triangnlation, but the 
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cloudy weather rendered this impossible, and the various 

portions had afterwards to be connected by help of the 

points determined by the Indian Survey. 

On my return to England I spent nearly four months in 
drawing out the  whole map afresh, on the scale of one 

inch to a mile, and colouring it as in the published copy. 

Ally manuscript map is deposited with the Royal Geo- 

graphical Society. This was afterwards re-drawn on half the 

scale by Mr. Scharbau with great dexterity, but many of the 

details had to be onlitted, and others were not understood 
by a, draughtsrnan, wonderfully painstaking and accorn- 

plislled though he was, nnfamiliar with snowy regions and 
the  phenomena they present. The published map, therefore, 

does not indicate the position of ice-falls, snow-plateaus, 
and crevassecl portions of glaciers so truthfully as my own 

manuscript, in which the detail was all intentional and, as 

far as my skill extended, truthful. 
Coming now to the published map, i t  is perhaps well that 

the quality of the various parts should be stated in order. 

It was, as I have stated, drawn on the march and inked 
in nightly in the tent. It practically represents the 

ernploylnent of the time secured by the difference between 
our pace and that of the slow-going coolies. 

The head of the Bagrot valley was the first portioil 
surveyed, and occupied nineteen days. The mass of Chiriug 

Chish is accurate in detail, aild 80 is most of the Gnrgo 

basin, but, owing to the contiiluous bad weather, it was 
never possible to connect these two portions acc~lrately 
together. I never saw the upper basin of the Bagrot 
glacier, and the great snow-fielil there depicted is really an 
unsurveyed area. 
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The survey was recommenced near G~llinet~, and the 

portion between Gulr.net and Hispar was done in twenty- 
seven days. Here again bad weather constantly interfered 
with my work and rendered i t  incomplete. The snowy 

area of the Budlas peaks was only sketched in from a great 

distance, a bit one day, a bit another day. The Samaiyar 

valley is fairly accurate except as regards the top area of 

izivc' which I never saw clear of clouds. The same state- 

ment applies to the upper level of the Bualtar glacier, and 

of the Shallihuru and Saunaiyar Bar glaciers, the  south-east 

basin of which is doubtless incorrectly sketched in. The 

Gnarbun glacier was never seen, but only the upper 

portions of the ridges surro~ulding it, and the same is true 

of the ~ L ~ C C  of the Lak glacier, wliicli was always buried in 

clouds and storm. 

The portion of the map betmeell Hispar and the Hispar 

pass was made in eight days. The snow-iields of all the 

side-glacers are of course merely sketclled in, but the whole 

of the south ridge, from Hnigutuln to the pass, is, I believe, 

yery accur:~tely rendered. The upper portions of the Kani- 

brtsar glacier and of the great nameless side-glaciers to 

the east are aliilost entirely coiljecturt~l, as only the 

ridges were in sight a i d  the ends of the glaciers between 

theill. Clouds were seldoili lifted off this reillarkable 

rcgion, which c ;~n  only be surveyed in detail by asceildillg 

each glacier to its head. 

The Uiafo glacier was surveyed in eight days. I only 
once saw its lipper levels, ~ ~ h i c h  ifrere far too intric:ltt. for 

lue even to veilture on sltetclling t l i e ~ ~ l  in fl-onl so brief 

i~lspeotioii. T 11eed oirlg s:ty t l ~ i ~ t  tllcre an. no " undulatillg 
snow-iiol(1s " ill  this wgion i ~ t  :dl, but  only nllllost flat ? r , , r . , ,  
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-the flattest I ever saw-with ridges and peaks rising 
steeply out of it .  The peaks around the Latok glacier 

mere always hidden by clouds, and all I could see was 

the ends of the glaciers dividing or descending from them. 
The survey of the Baltoro glacier took twenty-six days. 

The portion below hilasherbrurn is inerely a correction of the 

G.T.S. survey, with the addition of a quantity of details 

taken from photographs and sketches. The upper part is 

a new survey altogether, but here again the ne've' basins of 
many of the  side-glaciers were never visible, and their form 

could only be even approxiinately inferred from that of the 

ridges surrounding them. 
It is, of course, the 72t;rL' basins that are really the most 

important parts of any mountain region ; but they can only 
be surveyed by peiietratiiig to them. Whatever we could 

see is represented ; and we saar all that in the time and 
weather was possible to be seen. To survey the Baltoro 

glacier as i t  should be suri-eyed, without even then 

attempting to  approach the excellence of the Swiss map, 
~ ~ o u l d  take the whole of two seasons' work. Some day, no 

doubt, this will be done. I n  t'lle rileantime the ~ o r k  here 

given to  the public is as accilrtlte as time and means 
permitted, and is put forth without apology, though with 
full consciousness of its una~oiclable limitations. 
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NOTES ON MR. W. M. CONWAY'S 
COLLECTION OF ROCK SPECIMENS FROM THE 

KARAKORAM-HIMALAYAS. 

By Prof. T.  G. BONNEY, D.Sc., F.R,.S., and Miss C. A. RAISIN, B.Sc. 

DURING his journey in the Karalroram-Himalayas, Mr. IV. &I. 
Coilway collected illore than three liundred specilileils of roclrs and 
minerals, which, however, were generally rather sn1a11. These he 
entrusted to us for exailliilatioil a t  University College, Londoll. 
Thin slices have been prepared of those speciiuens which prolnised 
to be the illore interesting. Of the rest the illillera1 coml>osition 
was verified in cases of doubt by enaliii~iiilg pulverised fragments 
under t l ~ e  ~nicroscope. Except in the case of rocks of illore than 
ordinary interest, we ]lave deemed it generally needless to enter 
into tllc details of these investigations, and have restricted ourselves 
to tlleir ~.eslxlts. I t  will facilitate description to group roughly the 
sl'eciiuens under the usual heads, coillnleiiciilg with the illost basic 
of the crystalline rocks. The nunlbers in square brackets are tliose 
placed on the specilllens by Mr. Conway. 

[ H I ,  from rlPbris below n slol)c nt the villngc of &Iepnun,Bnrzil  psss, dnrk green, slightly 

~nottlr t l ,  with smnll glittering crystnls of bastite. Irnder the microscope tlie ground-111ess 
of the slice ex11il)its nclosrly Ielhed s t , r ~ ~ c t a r e  of very minute somewhat 1il)rous minerals, 
t h r  ~)olnrisnt,ion tin1.s being blues rnl,l~er of the  third ordcr. 111 p:~rtx arc  ~ r n n u l e s  and  
short I~elonitc.~ or elongnletl prisms, I V I I ~ C I I  apl'rnr mostly nugite, their lnctlc of occurrence 

snggesling t.h:~t they arc frngrnrnt8nl crrl~stitucnts of lnrgcr grnius ( I  this n~inernl .  T h e  
grni t~s  of 1)nsl.ite nrr  irrc.jiulnr in  o ~ ~ t l i n c .  Iron oxitle is nlso prcssent; it is generally 
t l ~ r ~ l l l l l ~ ) ~ ( ~ ( l ,  hnt i l l  some rnsrs npl1rnrs t,o 11r rl1rolnit.e. T11t! origil~nl rock wns 1,robably 
nn c~~isf.nt,it,c-l>c.ritlol.itc. \vit,ll Rollle nllgitr. T11e rock ovidcntly hns been morh crnshetl, nnd 
is  t,r;~vrrsetl hy veins of chl,ysc~tile nntl o ( l ~ r r  minrrnls. These have bccu subseqnc~ntly 
Iisl1111~11. It. t~Ios(~1y r c s r ~ i ~ I ) I ~ s  n t y p ~  of S C ~ I I ) C I I ~ ~ I I C  1101 n1icomIuo11 i l l  tlie Alps. 

4 1 
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With the nbove-named rock we may put a talc schist [191], from the right moraine of the 
Samaiyar Bar glacier, as probably having had a similar origin, though now ~onlp le te l~  
altered and too crushed for microscopic examination.* 

Several rocks which are almost hornblendites lead up to the more normal diorites. 
One of the former [23], from a fallen block, western side of Astor valley above Dashkin, is 
a dnrk green, rather friable rock, which consists chiefly of hornblende, mostly in porphy- 

ritic crystals about three-quarters of an iuch long. More than one variety of this mineral 
appears on microscopic examination, one blue-green (for rays along the c axis), yellower 

greeu (for direction a t  right angles), the other of larger crystals strongly dichroic 
(b dark bronze-green, c sinlilar but slightly darker, a straw-colour). I n  the latter, enclosures 
probably hematite are rather frequent, which apparently lie in  the pinacoidal planes.+ 

We find also some plagioclase felspar, a little pseudobrookite, rutile, and pyrite. The 
rock has suffered froin pressure, which has caused locally the formation of a chlorite and 
possibly of some secondary felspar. 

The specimen [25] from the same locality seems to be a schistose form of a similar 
rock. I t  consists mainly of a blackish, glittering, fibrous hornblende, and thus is very 
dark green in colour. I ts  surlaces are somewhat slickensided, with f lms  of green copper 
ore. A few elongated grains of clear felspar or quartz appear on microscopic examina- 
tion, but the slice consists almost entirely of hornblende in rather elongated prisms, with 
a very definite orientation. This is markedly dichroic, changing through bluishgreen 
(c  nxis) to grass-green (b axis), or almost colourless (a axis) ; it contains occasionally small 
c r y s t ~ ~ l s  of rutile, rather impure, arranged along the cleavage planes. A system of parallel 
planes extends continua usly across the crystals of the slice whatever their orientation, 
roughly making angles of 70" and 110u with the foliation. Even in one grain of (?) quartz, 
lines uf enclosures seem to continue the direction of tbese planes. The rock is now a 
hornblende schist, but it  wns probably produced by pressare from one closely allied to a 
pyroxenite. 

Specimens [44] from n fallen block near B~in j i  Bridge, right bank of Indus, and [I391 
from the Bagrot valley : are also almost hornblendites. Less normal in character are [193], 
from 300 feet below the Upper Rash pass, i n  ritrr, which includes n fair amount of felspnr, 
nlthotigh the rock is still clenrly porphyritic, and [14j, from near Mykiel, Burzil valley ( i l t  

s i f r r ) ,  which is only slightly porphyritic. A snlall crushed specimen of hornblende schist 

(1431 from gorge below C;wecli, Nornal valley, 3 higher up than [142], may be derived from 
a rock siu~ilar to the original form of [%I. It  now consists of ilormal actinolite, perhaps 

in itself an indication of pressure,)l some brown mica, plngioclase felspar, and a little 
iron oxide. 

* T. G. Bonney, Grol. J f g . ,  1890, p. ,540. 
t These might be similar to the enclosures in schillerised pyroxene8 described by Prof. Judd, 

whic11. however, consist of mixtures of limonite and other oxides. See Q. J. Q. S., 198.5, vol. 
xli. p i .  379, 381, 884, kc. 
: Right bank of Bagrot valley below Bulchi is etrewn with blocka like 139, 136, 137. - 

-W. M. C. 
4 The strike is 24.1 N. of E.S.E., dip 300 northerly. The strike below Qwech near [142: wnn 

8) N. of S.E.. dip 8-50 uorth-easterly. The general strike of the valley to Chalt was 21" N. 
of E.S.E., dip usually nearly vertical. Between Chnlt and hridge and across the river the 
strike was 9 1 ; ~ .  of E.s.E., clip 850 northerly. 

Strike and dip, in the case of the crystalline rocks, may be regarded as referring to the 
domiuant structure, which would often be a mmter-joint. 

I( See T. Ct. Bonney, Q. J. a. Y., 1993, vol. xlix. p. 101. 
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Next come the illore normal diorites. First of these is a small fragment of a n  

extremely coarse diorite [ l G ]  from fallen rock on right slope of Burzil valley, a t  the Mykiel 
gates, close to exit into Astor valley, consisting of irregularly formed hornblende crystals, 
quite one inch in.length (in which one or two small crystals of biotite are enclosed), and 
of a decomposed felspar of saussuritic aspect with some hornblende interspersed. A 

small piece of a similar but somewbat less coarse variety, [52], is  common in dGbrin 
shortly above Sinakar, Bagrot, but these specimens are ill suited for iuicroscopic exami- 
nation. 

Of the diorites which exhibit more definite ophitic structure, [13G], Bagrot valley, may 
be take11 as typical. This is a inoderately coarse rock composed of dark green hornblende 

and yellowisli-white felspar. Under the microscope the felspathic constituent itself 

appears to be composite and to contain niany thin blades or often scales of hornblende 
imbedded in what is apparently a reconstituted felspar, in which occasionally dusty aggre- 
gates, (? epidote) are present. The large hornblendes vary froill dark brown, with patches 
of bright green or very pale yellow (rays parallel to c axis), to dark brownish-green 
(b axis), to light raw siennl-brown (a axis). SOIII~ altered biotite is present in  the 

slice (varying from pale bright green or very pale green to cream colour) and also a small 
anlount of a clear mineral like quartz. The rock is a diorite, but probably the constituent 
minerals are inainly of secondary origin. 

In  a similar diorite [137] froin the snnie locality, consisting of plagioclnse felspar, 
hornblende, brown mica, and epidote, tlie hornblende tends to aggregate in Ilncli patches 
with snlaller felspar, apparently partly replaced by epidote (porphyro-glomeratic structure). 
The proportion of felspar alld hornblende varies slightly in different examples, but two 
similar specimens occur in [140], \vhich exhibits a fairly marlted orientation of its con- 
stituents, and [142], both from the lower part of Non~al valley above Gilgit.' The paral- 
lelism in [12], from a fallen block on the right bank of Burzil valley near Das, nnd iu [SO], 
about one hour up the Bagrot valley on the right bank, some 500 feet above the strenm, is 
sonlewhat slight (strike near the latler 5" IV. of N., dip 45" easterly), but lllore definite in 
[22], the normal rock of the west side of valley below Astor, and apparently also of the 

east side. The next epecinien [93], from block on an old moraine a t  Gargo, Bngrot, is n 
foliated rock consistillg nppnrently of a \vIiite snussuritic mineral and of dnrli green Iloru- 
blende in rather fibrous prisms, with a so~ncwhat streaky and p.~tchy arrangeinent. 
Xlicroscopic examination sbows the grouud-mass to be n mosaic of grains, mostly 1.nt11er 
small (about .001 inch in diameter), of qrinrlz ant1 felspnr (some being plagioclnse), \vith n 

number of elongated cryslals of darlc grern, strongly dichroic hornblende (some n l e : ~ s i i ~ i ~ ~ g  
.2 inch in length, .OOR inch in brendth), disposed in rc~tlier ill-defined lnyers. The for111 of 
the crystals is ge~~erally irregular, occasionnlly 1Iie-y include grnins of qnartz or felxpar, an I 

often appear Inore like n fascicular aggregateof sn~nll actinolite thnu one perfectly u n i f o r ~ ~ ~  
cryst~l .  Grains of nlagnetite occur, nnd n few of (?) xoisite, \\~liich, I~owever, nlay be in a 
vein. The structure of tlie rock suggests pressure-moditicntion-it is now n foliated 
epitliorite, nntl probably was once a gnbbro. 

A speciincn from the gorge at  liamgl~at,  nenr Bunji [42], is a sligl~tly banded diorite or 
a llornblende schist. The n~icroscopc sliows the constituents to be rnther granular, nnd to 
be n dnrk green hornblentle, probably secondary, and a somewhat decomposed plngioclasa 
fclspnr, perl~nps Inhrndorite, \v;t,Ii np1)awntly sonle epidote not very pure. The rock is 
probably igneous, but does not show marked signs of crushing. [280], fro111 the Indus 

* Further up the strike is E., dip vnrious. Strike usunlly rather more parallel with valley. 
Dips various from 4B0 to vertical. 
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valley, between Pnrkutta and Tolti,* is a similar rock, but without the parallelism. [ i q ,  
from a fallen block on the right bank of Burzil valley near Das, is a rather compact 

variety showing joint 6urfaces. [59], from half-may between Sinakar and Dntuchi (strike 
7 i 0  N. of E.N.E., dip 75O south-easterly), Bagrot valley,t is a compact black diorite with 
green prismatic hornblende, felspar, mica, iron oxide of more than one form, some being 
limonite and probably pseudobrookite. 

The rock [246j from Angle peak (at angle of Godwin-Austen and Baltoro glaciers) con- 
sists of green hornblende, felspar, brown mica, with zircon and some small clear prisms, 

possibly beryl ; it is probably n diorite or syenite. [ lol l ,  from dibr i s  covering the left side 
of Gargo glacier,: contains little felspar but much epidote in the ground-mass. I t  is rather 
compact, but perhaps exhibits signs of pressure-modification. [141], from a cliff close to 
river, Nomnl valley, above Nomal, is a similar rock, but the specimen is mostly vein of 
quartz, (?) calcite, and epidote. 

[MI, common in the left moraine of Bagrot glacier, is typical of a series of specimens. I t  
is a compact greenish-grey rock, veined with epidote, and containing idiomorphic crystals 
of dark green hornblende, rather stun~py, from a quarter to half an iuch in diameter. 
Under the microscope the ground-mass  consist^ of a small bladed variety of a pale clear 
green hornblende intercrystallised with a glass-clear mineral (often plagioclase), which 
sometimes predominates in spots. The large porphyritic hornblende crystals are generally 
similar to those jnst mentioned, but in places prove to be somewhat composite in struc- 
ture, consisting of aggregated flakes of a dark green hornblende, with some chlorite, 
epidote, nnd perhaps felspar. We think thnt probably the ground-mass of this rock has 
been entirely reconstituted, and that even the larger crystals in their present form may be 
of secondary origin. I t  is a proterobase or uralite dinbase. Very similar specimens are- 

[139], from the right l ank  of the Bagrot valley below Bulchi, containing finely disseminated 
epidote in the ground-mass ; [IfO], along lefl bank of Nagyr vnlley,$ in which the porphy- 
ritic crystals are smaller; they are slightly more crowded in [121], from left moraine 
of Rurchi glacier,ll somewhat crushed. [165], from left bank of Nagyr valley,§ is irregu- 
larly porphyritic, and in it wry  minute silvery mica has folmed. This appears more 
cleveloped in [53], which is common in dc'bris shortly above Sinakar. In [175], from a 

thin vein 011 top of Rash ridge, right ahove Barpu Camp, is a small node, or possihly an 
enclosed fragment. Two very rotten and iron-stained specimens [47,46], from n fluviatile 

rlep~sit " near right bank (of Indus river), just beyond Bunji Bridge," probably were 
iliorite, and apparently (in [47] atleast) contained large hornblende crystnls. [5:, from 

n fallen block near the camping-ground, Gurai, "on north side of Trnghal pass," is a 
con~psct pale green rock, probably a diabase, the specimen apparently being bounded 11y 
911rfaces of flattened rhomboidal jointing. 

Next come eonle schivtose rocks, or schists, which are almost cer t~inlg rliorites or 

* This, nlternating with granite, is the general rock iu the valley betweon these places.- 
w. M. C. 
t This is the general rock of the vi~lley here. I t  occurs again further up nenr Qordi water- 

fall, behind Chira, and continuee up both aides of the valley. Just below the waterfall the 
rock of the lower part of the valley on enst side for half a mile seems to join Ihe main ITIRS~ of 
tho mountain.-W. M. C. Other strikes recorded are it" E. of E.N.E., dip vertical (ne:lr 
seam of 64);  nnd 10.' R. of E., dip 80.) northerly, near (iordi waterfall; nnd N.,  dip 40" 
easterly, juat below the ~a te r fa l l ,  for half a mile on enat side in lower part of the valley. 
: This npecimen and 100 are characteristic of the dt:bris.-W. M. C. 
4 163, IG(i are common all along the left bank. They also are strewn along all t,he left side 

ctf the Bualtar glncier, and seem to come from the Crowu of Dirran.-W. M. C. 
I( 120, 121, 122 are rccks common i r ~  this moraiue.--W. M. C. 
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dolerites, pressure-modified. [133], in situ at  left foot of Bagrot glacier, a rather slaty 

schist of greyish-green colour with soillewhat silvery lustre, seenls to be composed rnainly 
of a greenish hornblende with small streaky pntclles of yellowish epidote. Under the 

microscope the rock has a sonlewhat minute, slightly undulate foliation, consisting of 
small actinolitic crystals of hornblende ussociated with a minutely granular aggregate of 
fairly transparent felspar, or closely allied minerals, with a carbonate. There is a fair 

amount of iron oxide, probably mngnetite, in small granules arranged in slightly wavy 
streaks. More or less regular grains, probably replacing partly crushed crystals, now 
chiefly epidote, and certain elongated patches, consisting mainly of calcite, occur. While 

the structure of the rock at  present is not easily described, there can hardly be any 
doubt that it  was forlned by the pulverisation of a doleritic rock, follo\ved by partial 
recrystallisation. Rocks almost identical with it occur among the ' I  griiner schiefer " of 
the Alps. [IlG], "from foot of Burchi mass by right side of Gargo glacier" (strike 5' S. 
of E., dip GO0 southerly), is similar, also with a few small nests of epidote; and [73], from 
a moraine on the left of Gargo glacier, betseen Gargo and foot of glacier, without the 
epidote clusters, shows pnrt of the mould of a cubic mineral, probably pyrite, between 

which and the matrix of the rock quartz and felspar have been lc~cally deposited. [77], 

from the same moraine, includes part of a vein of quartz with s,)rnz copper staining. [94], 
from the Gargo glacier, near the left bank, is n I;trge specimen of a sinlilar rock with 
some epidote, and crowdeil with cubes of pyrite. [5H], fronl above Sin+liar,* nlaiuly con- 
sists of actinolite, like that in [ 5 ] ,  and of fine-gt.ainec1 felspar. I t  is a green rock, probably 
a modified diorite, which has been crush?d but not rendered fissile or foliat,ed. 

[54], occurring across the Bagrot valley above Siunkar,t is a compxct greenish, waxy- 
looking rock, not unlike a felstone, made hcary by abundant pyrite, aud weathering 

brown on the outside. Esanlinntion of a thin slice shows the matrix to consist chiefly oE 
epidote and of a transparent mineral in somewhat elongated grains or ill-defi~~ed prisms, 
which give rather low polnrisation tints and occasionally exhibit twinning ; probably this 

is a secondary felspar. With these occur crystalline grains of (?) colourless nugitc, nests 
of more platy or fibrous colourless hornblende, aud crystnls of pyrite paqsiug to linionite 
often bordered by translucent blood-red hematite. The rock seenls to be entirely consti- 
tuted of secoudary minert~ls, but probably it was originally a rather felsp~thic diabasc. 

Certnia rocks appronch fine-grained micaceous diorites in c1inr:~cter. [lGS], from near 
and south of Hopzr, contnins larger flnkes of greenish-black m i c ~  in n compact pale green 
matrix. [ZlA], a pressure-~nodified roc!( fro111 thc Green I'nrri, near Askole, is rich in 
hornblencle of a rather actin.)litic type ; it also contains a good d e d  of biotite aud a little 
of a whitis11 felspar. [1!)4], from the upper part of Rash ridge,: includes much felspar 
(often clear plagioclase), brown mica, eome (?) quartz, hornblende, and some sligIltly 
roonded small prisms of npatite. The rock is a mica-diorite, probably modified by 
pressure. A calcnreous pisolilic material on one surface is upparcntly a tufnceor~s deposit. 
11301, from the roclis nt the foot of Dnr valley, Bagrot, mucl~  crushed, containingpatclles ( ,f  

limonite, consists mainly of a dnrk green mica, and includes a fair aniount of rutile. ~t 
mny be possibly an altered nlicn trap. [ll!)], from nenr Uorchi glacier, is greatly ~ n o d i f i ~ d  
by pressure, a laminated pale green rock, and consisls ~nostly of green mica with some 

actinolite. [242b], from the ascent to White Pan pnss,# Baltoro glacier, coneistillg of 

* This appear8 to be associated with speoimc~ls 54 to T,i.-W. M. C. 
t 64-57. Patches and big seam ncrosl tho valley. The rock disintegrates very tnuch and 

colo~~rs big fans helow.-W. M. C. 
This rock forms all the upper part of the r i d ~ e  (towards easten1 end).-W. M. C. 

4 Thcre were dark masses of 243 and whit* hands of 243.-W. M. C. 
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felspar, quartz, brown mica, hornblende, with a little (?) zoisite and zircon, seems more 
nearly related to the mica-syenitee. 

We begin with granites of normal type, moderately coarse-grained, the mica (variable in 
character and amount) being generally biotite, bronzed in [4], from a fallen block near the 

camping-ground, Gurai, north aide of Tragbal pass ; blaclt in the others. I t  is smaU and 
shows slight orientation in [43], from near Bunji Bridge, on the left bank of the Indus. The 
rock [224], from in sitts above Baltoro Camp, north of the valley, is porphyritic, shooing 

a Cerlsbad twin of orthoclase. Only a little mica is present in this specimen, and in the 
following: [278] and [279], from i t1  sit11 nll along the left bank of the lower portion of 
Baltoro glacier; [ll] ,  from in sitrc a little way up the Burzil valley ; [167], from medial 
moraine of Bualtar glacier; [209], forming the bulk of right moraine of Biafo glacier (the 
needle-peaks seem to be made of this);  [225], material of the grey moraine right side of 
Baltoro glacier ; [233], from i t a  sitti a t  the angle where Piale joins Baltoro glacier; [207], 
found a t  Snow Lake Camp, Biafo glacier (somewhat gneissoid ; strilre lo0 N. of E., dip 60° 
northerly); [308], from left bank of Baltoro glacier. The constituents of some of these 
show a very slight orientation. [210], from eastern angle of foot of Latok glacier, is rich 
in biotite. This granite forms the bulk of the debris on the BiaIo glacier to this point. 
[202], from iiz sitti a t  Kanibasar Camp,* is more felspathic, containing somemicrocline, and 
also hornblende as well as biotite. [159], from i n  sitlr in the Samaiyar valley, two hundred 
yards west of Strawberry Camp, is finer-grained and possibly slightly pressure-modified. 

Next come many mic~ceous gneisses, not markedly banded, clearly crushed, probably 
resulting from the crushing of normal granites. The original rock in [37], from 50 feet 
below Hatu Pir (strike 10" N. of E., dip 33'' southerly), and in [200], from Hispar valley, 
near Haigutum (strike 21" N. of E.S.E., dip about vertical), was porphyritic, for these are 
now augen-gneisees, the let,ter being the more tnicaceous. The remaining gneisses, like 
the granites, vary somewhat in the amount of mica, which is only small in [36], from 200 
feet below Hntu Fir (strike 10" S. of E., clip 33" southerly), and not very much in [196], R 

representative specimen of the fallen stuff on right bank of Hispar valley. This rock is 
almost a sgenite, with mica RS the second constituent, but it  apparently contains some 
quartz, and is evidently crushed. [172:, near Barpu Camp, on Rash ridge, is similar, 
consisting of felspar, quartz, and biotite, with some zircon. 

The amount of mica increnses in the series: [%I, from just north of Doian Fort (strike 
l W  N. of N.E., clip 50" south-easterlyj ; [MI, from gorge below Hatu Pir ; [31], from rock i n  

situ, a short distance north of Trubyling, Astor valley (strike 5 E. of N.E., clip 30" south- 
easterly) ; [164]. a t  Shniynr fort gate (rnrhes ~~cn~tto~ttlF~a) (strike 1 0  8. of E.,  dip 20" 
soutberlg); [217], nt Nambla 13rangsa Camp, Biafo glncier,.). [20R], fro111 behind Hispar 
Snowfield Camp, or1 the north hank of the Hispar glncier (strike E.S.E.. dip 60° northerly) ; 
[21], from boulder in the r l P b r i x  through which the side stream flows on which Astor i~ 
built; ti:e amount of mica culminating in [287], from 8koro La (n much crushed specimen), 
and in [ZOA], from behind Ogre's Camp, Biafo glacier (strike 5 O  N. of S.E., dip 80" sont,h- 
westerly), in which biotite is abundant in fairly large flnkes. This rock is h rob ably a 

Moat of right moraine of Hispnr glacier nbove jl~nction with Kanibasar glacier conni~ts of 
202 with a good deal of 203.--W. M. C. 
t From table station 59, the strikes seen were on left hank of Birrfo glncier, 10" E. of N.E., 

dip 8tr north-westerly ; on right bank, strike N.E., (lip 75' north-westerly.-W. M. C. 
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orushed granite, like['llO],only rather richer in  mica. [48], from a fluviatile deposit, near 

right bank of Indus, just beyond Bunji Bridga, is a gneissoid rock, probably pressure- 
modified, somewhat rotten, consisting chiefly of felspar and abundant dark green horn- 
blende and mica. In the powder the felspar is clear, being solnetimes plagioclase; brownish 
mica, green hornblende, probably rutile, sometimes decomposecl, and (?) anatase are present. 
Two gueisses are markedly coloured by red-stained quartz and felspar, associated in [30], 
from a slope on the west side of the Astor valley, near Dashkin, with biotite, and in [19], 
from a fallen block on the left bank of the Astor valley, opposite Mykiel gates (a rather 
crushed specimen), with much silvery mica. 

A small specinlen [32] from rock in sit11 north of [31], north of Trubyling (strike 210 N. of 
N.N.E., dip 45O easterly), is probably a banded gneiss, for it  shows parts of a micaceous 
and a quartziferous band crumpled up together. [201], common among fallen blocks on 

Haigutum slopes, Hispar glacier, is a micaceous gueiss closely laminated, showing in one 
part light grey and dark bands. It  consists of black and colourless micn, quartz, and 
felspar, with a fair quantity of rutile and occasionvlly zircon. The felspar uncler the 
microscope has the water-clear look, and the enclosures of needles, Bc., Ivhich often 
characterise r,~cks of an aucieut series. The specimen is traversed by a, quartz-felspnr 
vein formed along a fault plane. The banded structure has been crumpled by subseque~~t  
pressure. [173], from near Barpu Camp, Rash ridge,* is somewhat similar, perhaps richer 
in biotite; and [160], from ice-worn rocks "on left bank of icefall, Samaiyar glacier" (strike 
E.S.E., dip 55O southerly),t. is  also of the same type, but includes a few s~nal l  nests 
(4 inch by ,', inch) roughly oblong, richer iu black mica. Among the microscopic 
constituents snlall zircons so~net in~es occur. [XI, from the Bagrot valley above Sinaltar, i~ 
a weather-worn specimen in which, however, felspar, some white mica, a pale green 
actinolitic hornblende, and fnirly abiindnnt rutile, sometinles in well-cicfined prisms, can be 
distinguished ou microscopic exan~ination. [102], Iron] ilc sit11 on a hill overlooking left 
bank of Gargo glacier nbove the icefall (strike 2i0 N. of E.K.E., dip 75O southerly), 
appears to be compounded of a minutely granular mixture of quartz and felspar, mith 
n fair amount of pale green mica, specks of limouite probably replacing pyrite, and some 
very minote opacite. The rock, not inlprob~ibly once n g n e i ~ s ,  has been greatly crushed. 
showing snlall crumplings and strain slip-cleavage. 

[186], from Dassbaranl Needlc (strilte 5' 8. of S.E., dip c,ir. 75' sonth-westerly), appears 
to be n somewhat ill-preserved pressure-modificd gneiss wit,h bro\\.n-stained felspar, nud 
micn colourless nnd brown. This lends up to n. wries of specimens, which arc all fine- 
grained gneisses pressure-moclifietl, although their small-gr8nolar struclurc is not due 
to crushing. They rcsemhle certain specliled roclts fonnd in t,he district nenr Blair Athol, 
which Dr. H .  Hicks hns llappily designated I '  pepper ant1 sa.ltl' gneisses. The next rocks 
also son~ewhnt resemI>le this group. [ I A O ] ,  froin nenr RTir Ca~np  (st.ribe 7i0 S. of E.S.E., 
dip 8 0  southerl;p), which consists of felspnr, often a clear secondary vnriety, of 1)ronn nnd 
of nrllite micn, the lntter so~nctimes containing brown clots, ns if it might be tler-ived from 

the brown by separation of the iron. Thc rock is fine-grninetl, crushr~l,  ant1 Inay have heen 
originally a mica-diorite. [214], from thc right, morninc of t,llr Uinfo ~lacier,:  in ndtlition 
to pln~ioclnse Ielepnr, tliiartz, and brown n~ica,  contnins a, pale greenish ~llica, and n mineral, 

* Rnsh ridge co~isibts of rocks 1 7 0 - l i 4  ' 1 1 1 ~  ~trikcs nro from 10' S. of S.E. t9 2j" N. of 
S.R.E., dips v~rious. Near Bar1311 Camp, dips 30-60" southerly.-W. M C.  

t Hig1rc.r up tho ~ t r ikc  is 10" S of S.E., dip $0" south-mestcrlg. 
: Tho rock8 213-216 nre common in thia morni~re belo\r the glacier cornlug in above Mallgo 

Bmngsn, but not higher 11p --W. M. C. 
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rather dirty with enclosures. I t  is probably garnet, but has more signs of cleavage than is 
usual. [29], from the roadeide between Harcho and Dashkin,' Astor valley, is a fine-grained 
black and white rock in lamins, which have a thin, streaky, drawn-out shape. I t  is rendered 

granular, almost sandy, by crushing, and weathers brown. The rock is  a gneiss with some 
similarity to the " pepper and salt " type. The chief minerals are brown mica, felspar, 
much of which under the microscope contains clear enclosures and has the appearance of 
the felspar in old gneisses, while some is plagioclase with rather small extinction angle. 

There is little or no quartz. The accessories are a reddish garnet, fairly abundant zircon, 
crystals of rutile, and others of a decomposition product, probably that said by Hosenbusch 
to be identical with 1eiicoxene.t 

The following specimens include some more tgpical : In  [222], from the eastern angle of the 
junction of the Punmah and Baltoro valleys (strike 5' N. of S.E., dip 70" south-westerly), 
blnck mica is scattered rather uniformly through the specimen. .,On microscopic examina- 
tion the rock is seen to consist mainly of a mosaic of quartz and felspar (some plagioclnse), 
nluch brown mica having clefnite orientstion, with small zircons, some needles probably 
kynnite, one or two grains possibly andnlusite, and (?) epiclote. The specimen recalls some 
Alpine mica schists in the neighbourhood of intrusive granite. [237a], from the north of 
Baltoro glacier, near Storage Camp,: has  a similar texture, so as to give a gritty feel to the 
weathered edges, but is rather evenly laminated. [283], " from western angle of junction of 
P~inmah and I~altorovalleys,"is ,a brown-stained specimen from a banded gneiss, with quartz, 
felspar, and dark mica; and similarly brown-stained is a small squeezed micaceoas 
specimen [lfilh], from east face of north ridge of Trough Saddle S (strike 2 p  E .  of K.N.E., 
dip vertical). The remaining examples of this "pepper and salt" type of gneiss are 
perhaps more fine in texture and close in grain as in the flake [168], from near aud south 
of Hisp:tr,JJ and in [163], from Snrnniyar  alley, between foot of glacier and mouth of valley 
(strike 5' 9. of S.E., dip nenrly vertical).T In  [153], on north bank of Hunza river, a quarter 
of a mile ea.qt of Tashot Bridge (strike 10' S. of E., dip 85" southerly),** the minute mica 
causes a filmy nnd sheeny surface. [14Y], from two-thirds of the way from (iulmet to 

Tashot, below the watch-tower, is also a slightly banded variety (strike 710 N. of E.N.E., 
dip 60° southerly). [R09], from the left bank of Baltoro glacier, a fine crushed gneissoid 

The general rock by the roadside here consists of rock like 28, 29. The strikes recorder1 
in the Astor ralley are : Two miles below Astor, E., dip 4.io; close to river, 15O W. of N., dip 
300 easterly; nt first galleries, 10° W. of N., dip 300 ensterly ; gorge near Parri, 10" E. of N., 
clip vertical; two miles below Parri, 10" E. of N., dip vertical ; before reachiug Harcho 
n a b ,  10" W. of N., dip 7;i0 easterly. Below Lipscomb, beds much contorted on both sides 
of valley. 

t " Micr. Petrogr. of Rock-forming Min." (J. P. Iddings), p. 148. 
: Some of this rock is ioclud~d in the granite 233, striko 2j0 N. of S.S.E., clip 10° 

weeterlv. Other strikes recorded from north of Baltoro glacier are 24" 9. of E.S.E., dip 
4.50 northerly ; and 12" 9. of N.E., dip 50° northerly (at junction of Piale and Daltoro glaciers( 
-W. M. C. 

5 Found sll down the left mxaine of Yamaiyar glacier and all along Mir moraine.- 
W. M. C. 

11 Yarpun mass and Hunirnns, strikes 5" S. of S.E., dip 30" south-westerly. Mouth of 
Sepultar nnle, strike Ffl A. of S.E., dip 300. Rash Chieh, opposite end of Barpu glacier, strike 
74" S. of E.S.E., dip hO" aoutherly. 
V Ahout half-way to glacier foot the strike is 12fn 9. of E.S.E., dip 8.5" south westerly. At 

fnot of glacier, right side, strike is 7" 9. of S.E., dip vertical. 
** Strike near Hunza rope-bridge is along the valley, but dip is only nbout 10" southerly, 

with much contortion. On south side of Hunzn river, opposite the Chasbi nala, strike is A" N. 
of E., dip 43' southerly. In  Nngyr valley, ~RH-way between Nagyr and Samaiyar, the striku 
in 124's.  of E.S.E., dip i$' northerly. 
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includes in  the powdered material felspar, brown mica, iron oxide, and a tourmaline 
with perhaps some quartz. 

Somewhat akin to the above, but slightly coarser, is [280], from a medial moraine by 
Bruce's Camp, Baltoro glacier, and considerably more coarse [190], from above second plane- 
table station on Shukurri (strike 12O N. of S.E., dip 75' south-westerly).* Here may be 

mentioned also several specimens which have sonie characteristics in  common with this 
group. [220], from a higher part of Laskam ridge, is a compact dark purplish-brown rock 
bounded by even divisional surfaces. A thin slice on examination exhibits a mosaic of 

quartz mith some felspar, bromn mica, some white mica, hardly any free iron oxide, 
possibly a little zircon. The rock appears to be a fine-grained mica gneiss or mica schist, 

the rather peculiar structure of which is possibly due to reconstitution after crushing. 
Except that the specimen is not banded, it  recalls one of the rocks near hluchalls, 
Aberdeenshire.t [238n] , from the north bank of Baltoro glacier, Pool Camp (strike 15O S. of 
E. ,  dip 65O south-westerly), appears similar. A dark, slightly purplish-grey compact rock 

with micaceous surfaces, not unlike a quartzoss band from a crushed micaceous gneiss. 
The powder exhibits brown mica and some white, felspnr, quartz, (?) some pyrite, and 
frequent minute included specks of opacite or (?) pyrite. Among the powdered constituents 
of [240], from the south flanks of Crystal Peak, are felspar, micn, some quartz, and many 
grains and aggregate  spot^ of iron oxide, usually hematite. The rock is almost a slate in 
aspect, but it includes the constituents of a gneiss, and is probably due to the crushing of 
such a roclt. [241], also from south side of Crystal Peak, consists chiefly of scales of lead- 
coloured mica and of small granules of felspnr, and exhibits a corrugated foliation. I t  is a 
crushed mica gneiss. [203], from right moraine of Hispar glacier nbove junction with 
Kanibnsar glacier,: is an exceedingly fine-gra~ned, dark, rather slaty-looking gneissoid rock, 
which proves to consist chiefly of rich brown mica and felspar, both containing opncite. 
There is some possibility that it might be a case of contact metamorphism. 

Several gneissose rocks nre streaked with thin filmy layers of a greeu mica (or chlorite). 
[20], from a boulder in the tlPbris traversed by the side stream on which Astor is built, is 

distinctly crushed, and contains silvery mica as well as the pale green mica. hlicroscopio 
examination shows the felspar to be partly a fresh-loolciug variety, not twinned, and pertly 
plagioclase somemhnt decomposed. The rock may hare been originally a mica-syenite. 
In  [227], from moraine on left of Bnltoro glacier, the chief niinerals are n rather dusty 
felspar and green mica, possibly a little hornblende, and some epidote, sometimes in \\.ell- 
crystalliscd prisms. The rock is poor in quartz, and npproaches a mica-syenite or diorite. 
[213], common in right ~noraine of Biafo glacier below the glacier conling in above Mango 

Brangsa, but not higher up. This consists of siillilnr minerals to those in 1201, but mith 

some qunrtz, and may be a gneiss f o r ~ i ~ e d  from a gmnitoid rock by crashing. [62], 
from top of Bnri I b n g  ridge, nbove right bank of nagrot glncier, includes siinilnr f e l s p ~ r ,  
possibly of two varieties, grecn and colourless micn, and grains (sonlctimes pyramidal) of 
magnetite. 

We n ~ n y  plaoe next a group of gnrnet-bearing rocks. One grauite [192], from half-way 
UP Rash ridge, south side, contains large red impure gnrnets, throe-quarters of an inch 
in diameter, intercrystallised with irregular, still larger pntches of felspar, in a fine- 
grained ground-mnss, consisting of much black mica, some quartz nnd felspar, with 

zircon. Some of thc grains frncturing like quartz, with polnrisntion tints of a clear 

* Thin rock is tlle common material of the moraine of the Hispnr glacier.-W. M. C. 
t Q. 6. G. 8., 1896, vol. xlii. ; Proc., pp. 97, 91) ; Pres. Addr., T. G. Bonney. 
+, Moat of mornine consists of 202, with a good den1 of 203.-W. M. C. 
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bluish-grey, seem to have an umisually high refractive index for that mineral. The rock 
also contains small (one-quarter of an inch) porphyritic crystals of very clear felspar. 
The ghmets include all the minerals of the ground-mass, but the mica shows signs of 
alteration, being rather green. The rock is gneissoid in structure, and has been probably 
produced by the crushing of a porphyritic granite. Another porphyritic rock [ST], from 
in sitic near Parri, between Astor and Dashkin, and common in the debris all along the 
valley, is yet more crushed, forming an "augen " gneiss, the "eyes" (sometimes three- 
quarters of an inch by one-quarter of an inch) being a glassy-lookiug orthoclase, showing 
petirly cleavage faces, and occasionally a Carlsbad twin. The pinkish garnets (one- 
twelfth of an inch to one-quarter of an inch) present sometimes the appearance of "eyes," 
or may be imbedded within those of large felspar, and the latter mineral under the micro- 
scope proves to be rich in very clear, acicular, oblong, or other regular-shaped microliths. 
The matrix consists of similar felspar, brown mica, with small prisms, possibly kyanite. 
[170], from near Barpu Camp, is a gneiss, bu.t finer grained, with very much brown mica 
and some green, with felspar, some quartz, minute garnet, and rutile. This, doubtless, 
results from tbe crushing of a less coarse porphyritic granite. [171], from the same 
locality, is a dark, speckled, compact rock, with scattered red garnets. I t  might be a 
fine-grained kinzigite, or a garnet-diorite with a very faint foliation. Microscopic 
examination proves it to consist of quartz, abundant clear plagioclase, brown mica, and 
garnet, the last being irregular in form and interspersed with grains of other minerals. 
The rock retains traces of a fragmental structure, and possibly might be an altered 
grit, but the more probable origin is a crushed and partially reconstituted crystalline rock. 

The next rocks are more or less characteristic examples of granulites. (281, one of Ihe 
normal rocks by the roadside in the Astor valley, between Harcho and Dashkin, is a fine- 
grained, laminated gneiss, containing felspar, rutile, a little biotite, some (?) pseudo- 
brookite, with numerous minute garnets, sometimes so small and close as to give a 
pinkish tinge to layers and ports of the rock. I t  is rich in quartz, especially in some 
lamince, and is a true granulite (Leptynite). [lijl], from a side nala leading from Tashot 
to Fakkar (strike 2p 9. of E.S.E., dip RSO southerly, but varying in a few yards), 
is a brown-stained, friable rock of somewhat eimilar character, containing brown 
mica, felspnr, (?) quartz, a fair amount of rutile, occasionally zircon, and a mineral which 
probably is pseudobrookite. The rock is akin to a granulite, though garnets seem to be 
wanting. 

[314], from near Askole, either a quartzite or a quartz vein crushed, with a thin, silvery 
surface layer, chiefly an aggregate of a fibrous mineral like eillimanite. The specimen 
inclndes garnets (pyrope), in some of which brown mica seems to form as a surface film. 
The rock is crushed, and nests of the brown mica at  plnces resemble in form crushed 
garnets, like those of Mysore.* The mica possibly may partly replace garnet, or still 
more probably may develop around the garnet crystals as the halo of " kelyphite" 
described by Dil1er.t The next are mineral rather than rock epecimens, but as containing 
garnet, may be mentioned here. [2R4], from we~tern angle at  junction of Punmah and 
Baltoro valleys," is a rather flattened garnet, about three-quarters of an inch across, wit11 
silvery mica wrapping around it, and is very probably from a micn schist, In  [316], from 
near Askole, red garnets (one-quarter of an inch), often changed to limonite, are imbedded 
in an aggregate of (1) mica and chlorite (probably clinochlore). 

See T. Q. Bonney, Q. J. 0. S., 1888, vol. xliv. p. 651, ancl PI. lh .  
t Bull. 38. U. 9. Geol. Snrv., 1887, p. 1.5. See Roeenbuach, " Micr. Physiogr. of Rock- 

Making Min." (J. P. Iddinp), p. 132. 
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The collection contaias few of the more compact acid igneous rocks. Normal specimens 
are almost absent, but a series from the vicinily of the Golden Throne may be best 
noticed here. The rocks [291] [292] [293] from the moraine starting from the west foot 
of the mountain are compact, but show a schistose structure with s l i ~ h t l y  micaceous or 
talcose aspect, indicative of crushing. They nre particoloured, a grey, varying from 

slightly to markedly greenish, being streaked, spotted, and blotched with a dull indian 
red, small white specks showing iu some of the patches. The texture of the lighter part 

under the ~nicroscope is speckled, or somewhat fibrous, with indications of minute 

aggregate polarisation, this being most conspicuous when it malres an angle of 45O wit11 
he vibration planes of the crossed nicols. The mineral very closely resembles the 

so-called sericite of some porphyroids. Here and there are grains of qnartz, decon~posed 

and broken felspar crystals, nud some dark reddish, flaky patches. The dark 
mecroscopic spots contain corroded grains of quartz, decomposed or partly corroded 
felspar crystals, and the same dark red, flaky n~inerals in a crypto- to micro-crystalline 
matrix. In one rounded lump, a t  first sight very lilre a pebble, some grains of crystalline 
calcite are enclosed. The smaller patches, though varying in detail, present a general 
resemblance, and there can be little doubt that they are fragn~ents of a devitritied acid 
igneous rocli. Iu  the absence of definite characters it is difficult to speak posilively as to 
the nature of the matrix, but most probably it was once a volcanic glass, which has since 
undergone micro-miueralogicd change, niainly iu conscquence of pressure.' Though the 
red patches occasioually look very like pebbles, it is more probable that they are due to a 
flow brecciation. If we are right in our infereuces, these rocks of the Golden Throne 
indicate an outpouring of acid lavas prior to the mountain mnking. 

Very sinlilar specimens from the salne locality are [294?, of the same silvery white and 
red colours; [295], wilh red .fragmeuts or veins, crushed, imbedded in the pale green 
matrix ; and [230], more red-stained. [297], probably also igneous, includes mther lenticular 
frnglnents of vesicular aspect, perhap3 indicative of flow brecciation. 

[23l], from the left half of the Baltoro glacer, is a fragment of an indian-red rock of 
rathcr slaty structure, with whitish or greyish spotfi, thc largest f~l l l  one-quarter of all 
inch in diameter. Under the nlicroscope the red matrix shoms a somewhat fissile 
structure, and looks as if composed of devitrified glass in a n~inutely fragn~ental condition, 
but it is so much stained with hematite thnt n definite conclusion is impossible. But the 
unstained frag~neuts large and small, while they closcly resemble the two types of material 
described in the nbove group of specitnetis, differ one from auother in several minor 
points. Hence the rock is either a tuff,  subsequently ~nodificd by pressure (\vhich seems 
111ore probable), or a very ercept io~~al  case of flow brecciation siniilarly treated. A 
duplicate smaller specimen [231] occurs. 

[254], from Golden Throne, or its glacier, is also of an indian-red coloar, but has 
smaller enclosures, which, in most cases, may be only altered crystnls of felspar. 
Probably it is a crushed felstoue. A specinlen [I471 from mnter-rolled dCbris at Gullnet 
bears considerable gencrnl resemblance to thia. I t  is probably a fclsitc or porphyrite of a 
dnrk clnret-red colour, with small porpbyritic crystals of white felspar. Small enclosures 
effervesce briskly, and so nrc probably calcium cnrhonntr. The presence of this material 
in the hody of the rock is indicated by HCI in most of the above specimens, sometilnes 
in ~mnI1, sornelinles in Inrge amount. Probnbly it is usually an infiltration product. 

* As has happened in mnrly poq~hyroid.s. T. Ct. Donney, Proc. Geol. Assoc., vol. ix., 1886, 
pp. 250-2513. 
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HORNBLENDE AND CHLO~ITE SCHISTS. 

The next group consists of rooks with a definite foliation, whatever may be its cause. 
[49], from the west side, south end of Bngrot valley (strike 2F N. of E.N.E., dip 550 
northerly), shows under the microscope felspar and clear green prismatic hornblende, 
and is a strong, compact hornblende schist, like that of the Lizard, or of Sark, though 
finer grained and with more indications of crushing, Another hornblende schist [282] 
from parri at  west angle of junction of Punmah and Baltoro valleys, is  less markedly 
crushed. [104], [105], from rock in couloir of Emerald Peak (strike 7 F  N. of E.N.E., dip 
30° southerly), are found on microscopic examination to consist of brown mica, much of 
a hydrous green mica, or more probably a ohlorite, possibly some hornblende, grains of 
epidote, a felspar whioh is clear and most likely secondary, and a carbonate resembling 
calcite. The hardness of the specimens is less than 3, so chlorite rock may be the 
most appropriate name. [ I t ) ] ,  from rock in s i tu  right bank of Astor river, just outside 
Mykiel gates, is another chlorite rock, evidentljr croshed. I t  shows when powdered 
felspar, n little epidote, some rutile, and a good deal of a green mineral having one fairly 
definite cleavage and a slight tendency to a fibrous structure. The mineral extinguishes 
perpendicular to the edge of the most perfect cleavage, and is probably an hexagonal 
chlorite. [91], from the left moraine of the Gargo glacier below the icefall, consists of 
small green chlorite and mica, with a vein including pyrite and calcite. 

[51], common in Bxgrot valley d i b r i s ,  is a crystalline rock moderately foliated, and not 
markedly fissile, consisting largely of epidote, evidently interbanded with more hornblendic 
layere. Microscopic examination proves the most abundant mineral to be epidote ; with 
this occur hornblende, quartz, calcite, and a fairly strong brown garnet, with a little of a 
nearly colourlessminernl, possibly augite. The rock is an epidosite, but is probably inter- 
banded with hornblende schist as a t  the Lizard. 

We come next to specimens of pieclmontite schist, all from Gargo glacier. [R7], from 
the left bank or moraine, shows in a rich purple compact matrix a number of dull white 
spots, rather fragmental in aspect. These exhibit o, slight orientation, and traces of divi- 
sional surfaces are perceptible, cutting this a t  an angle of rather over 35O. Quartz, whitc 
mica, nnd piedmontite, the first being the most, the second the least abundant, and some 
Ielspar are the principal minerals shown in the slide. The quartz contains enclosures, 
generally minute, but vnriable in size, occasionnlly with bubbles. The piedmontite occurs 
in more or less clustered grains or irregulnr ahort prisms. With ordinary transmitted 
light the mineral exhibits a great variety of tints, from rather dull pale orange or straw 
colour to n rich purplish pink or strong orange red, inclining sometimes to a burnt-siennn, 
sometimes to a more purple hne. On testing lor dichroism we find in sections parallel to 
the orthodiagonnl, the colour changes from pale pink (parallel tob  axis) to rich pink (c axis, 
as stated by Lhvy *), and in sections more or l e s ~  transverse from pale yellow to burnt- 
sienna, and in some sections from deep flmber (a axin *) to a rich pink or slightly orange 
purple. The grains are apt to be irregular in external form, nnd seldom exhihit a perfect 
crystal outline ; generally also they have a rather dust,y look, as if they contnined numerous 
amnll enclosures. We find nlso one or two grains 01 a mineral rnther irregulnr in outline, 

* " Lea Miufraux do, Iioches," p. 184. 
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has two cleavages crossing at a large angle, and exhibits not very high polarisation 
tints. I t  is probably monoclinic or triclinic, and a secondary product. In  parts of the 

slide, crystalline granules of iron oxide (? hematite) are fairly nbundant, and exhibit a 
streaky arrangement. Under the microscope the white spots of the rock 

consist almost wholly of crystalline quartz, aud have a somewhat brecciated aspect. This 

suggests that the speciulen may be froin a vein, but the rest of the rock in structure more 
resembles a schist. There seem to be some slight iudications of mechanical disturbance, 

but if this has occurred it  must have been followed by a very considerable recrystallisation. 
[80], from a srllall boulder on the south bank of a stream tlowing from the east through the 
maidan of Gargo. This appears to be a rather compact and hard schist, which evidently 

contains a fair amount of white mica in very small scales, and is rather rich in pied- 
montite. At the first glance the slide exhibits a large number of crystals of piedmontite, 
similar to those already described, together with s~ua l l  garnets and two micas, one 
colourless, the other brown, in little tilihs, nll scattered in a fairly glass-clear ground-mass ; 
one or two grains of iron oxide and possibly rutile occur. The crystals generally have a 
foliated arrangement, and are somewhat irregularly grouped, comparatively free lacunre 
occurring here and there. The garnets are clear, and contain a few enclosures (?cavities) ; 
they usually occur in well-formed dodecahedra, and are about .002 inch in diameter. 
This is seldom and very slightly exceeded, but muchsmaller specimens are not rare. The 
white mica is less abnndant where the garnets are comtilou and has a tendency to be in 
larger crystals and group itself rou~id the lacuna?. With crossed nicols the grenter part of 
the ground-mass exhibits a rather minute iuosaic structore, and is probably, a t  least to a 
considernble extent, secondnry felspar. The larger interapaces prove to be in some cases 
aggregated granules of quartz, in others an almost water-clear felspar, cleavage planes and 
occasio~ial twinning beiug perceptible. The outline of the felspar is very irregular, and it  
is associated sonietiines with granules like those above mentioued, as though it had been 
partly replaced by theni. There can be 110 doubt thnt the piedmoutite, the garnet, and 
possibly some of the white mica, are of secondary origin. I t  is even doubtful whether a11 
the larger grains of felspar and quartz are iutact, for some contai~l more microliths thnn 
might have been anticipated. Calcite occurs locally iu patches ; iu one place also B 

slightly granular mineral, giving bright tiuts with crossed nicols. The rock is now a 
piedmontite schist, but it is dificult to suggest what its original conditiou may have been 

-not illlpossibly it was once a fairly coarse-grainetl gneissoid or granitoid roclr. Another 
specimen [RG] brought from t l~;br is  on the left 11alf of the Gargo glacier bears some resem- 
blance to the preceding one, but it is less ~nicaceous and paler iu colour ; also it contains 
a vein of quartz with some minutme calcite. Even on ~nicroscopic exnri~inntion the 
(listiuctions for the niost part nre only vnrietnl, but broken felspars of considerable 
size are rather more conspicuous in the specimen, and the rock generally affords very 

marked indications of fracture nnd reconsLitution. The gnrnetx run to about half the 
size of those in the last case. [go], found with specimens [a(;-89, 91, 921, from left side 
and ~norrtine of Gargo glacier below icefnll, has a general resemblance to [HO], but has a 

sligLt,ly more slabby character. An cxa~nination of n small picco of tlie powdered rock 
fully confirms tlie macroscopic nppenrance. 

These rocks hnve been compared \\.it11 a specimen of the piedmoutite schist of .Japan, 

presented to one of us hy the kindness of Proleseor I<oto. This contains the cl~arnctcristio 
1ninel.nl nhout ns abond~ntly and as well developed as the Gargo specimens, but has more 
iron-glnnce (?), and more white mica, mhicli sornctimes seenls to be slightly tinted by the 
mangnnese. The rock also is niore definitely foliated. 
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[lFjO], from Hunza valley, between Gillmet and Tashot,* is a dark, lead-coloured schist 
containing garnets. The latter on microscopic examination are found to be a pale reddish 
colour, solnetimes fairly regular in  onter form, cracked, granular in structure, ancl often 
containing n fair amount of dusky enclosures. These have a somewhat dendritic group- 
ing;  tlie angles wllich the tufts make one with another are such as to suggest relations 
with the process of crystal building. Also tubes or fibrous cracks are present, arranged 
generally at  right angles to the faces of the garnet. Rather irregular crystalline grains of 
yellowish stnlirolite with many enclosures occur ; nlso irregular grains of magnetite, and 
nnmerous little patchy flakes of brown mica. These are all set in a crystalline matrix, 
consisting of white mica ancl apparently granular quartz, with usually a considerable 
quantity of opacite, probably graphite, a few small tourmalines strongly dichroic, changing 
from a light to a brownish or dull greenish tint, ancl some smnll rutilee. The rock bears 
n very close resemblance to some of the black garnet-schists of the Alps. t 

[31ti], from near Askole, apparently water-worn, is a somewhat s~lvery dark mica schist, 
containing black garnets. The dark colour of the rock seems due to very minute opacite 
containetl within the colourless mica and in felspar, and to crystals probably of iron oxide 
(? magnetite). The black garnets seem to owe their colour to a similar substance. The 
powder nlso contains rather abundant prisms of a dull greenish, smoky tourmaline which 
contains sonie opacite. 

[239], from the south flanks of Crjstnl Peak, a squeezed and crumpled schist with much 
dark, lend-coloared biolite, is probably due to crushing of a similar mica schist without 
garnets. [65], from n moraine on Bagrot glacier, is a dark crushed schist wit11 silvery 
sorfaces. The powder includes some felspar, white mica, some green mica or chlorite, 
possibly hornblende, iron oxide, much of which forms a staining and admixture in 
grains ~ i s ih le  in the hand specimen. [178], from Mir Camp, is a pale green schist with 
smnll patches of n dnrk green mica (7). The powder includes clear felppar, some quartz, 
white and hrown mica, (?) garnet, a green mica or chlorite partly decomposed, some 
rutile, and iron oxide, prohably mognetite, which forms a surface deposit of minute 
granules. 

j157:, from n fallen block on left bank of Harnaiynr valley, near glacier, a grey, streaky 
rock with nnmerous minute scales of mica, the general appearance suggesting "pseudo- 
stromatism." : Under the microscope the rock chiefly coneista of a minutely granular 
clear mineral, which may be partly quartz, yarlly felspnr, with numerous scales of white 
mica, i ~ p  to about .O6 inch long, hut genernlly smaller. In this ground-mas4 irrcgolar flakes 
of brown mice are scattered, sometimes like drifting clouds, sometimes with grains of pyrite 
and iron oxicle (limonite). The proportion of biotite varies in different part8 of the ~l ide.  
There are nlso prisms of dirty (7) hornl~lencle. The rock evidently owes its present 
stnictare to very severe orushing, end the larger biotites, ns more fully explained below, 
have been qobqequently to rm~d.  

rlflR], from 1)assbt~ram N~etlle, is a pale grey, closrly laminated silvery schist, mnrkcdly 
cslcareous (effervescing with HCI), inclurling minute dnrk grains. I t  contains numerous 

Many fragments of thin rock were lying nlonc the bottom and ulopes of the valley. Edul- 
titudes of garnets were found n little higher up the valley. 

t T. U .  Bonney, Q. J. U. S., 189.7. vol. xlix. p. 10.5, &c. 
f See Q. J. G. S.. 1886. Proc., p. GB. 
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crystals of dark mica, as much as a quarter of an inch across, their outline being clearly 
marked and solneti~nes hexagonal. These commonly traverse the foliation plaues a t  a high 
angle, and are uousually thick. Thus the edges, which project from a weathered silvery 
surface, have the form of oblong prisms, and somewhat resemble, as the colour varies from 
a very dark green to almost black, crystals of hornblende. Under the microscope the 
ground-mass exhibits a foliated alld sliglltly banded structure, and apparently consists 
partly of small grains, some seemingly calcite ; others, rather irregularly formed, partly 
free from enclosures, of a water-clear mineral, giving somewhat low polarisation tint3 and 
with a kind of zoned structure, are probably secondary felspars, which inay retain traces of 
an original nucleus. The ground-mass contains also mica, the larger crystals of which 
exhibit a curious and interesting structure. The mineral is generally of a light brown 
colour, becoming of a greener tint near to the outside. The fornler purt is fairly dichroic, 
varying fro111 a light, slightly greenish-brown to a fairly rich warm brown ; but the greener 
parts are paler and not dichroic. The crystals are usually somewhat irregular in outliue, 
but the cleavage is fairly good. In parts of the slide the nlica appears in nulnerous small 
patches, mixed up with the ground-mass. These iu sonle places seem to coalesce by a 
gradual replace~nent of portions of the ground-mass, so as to form ultimately a kind of 
setting for the gralns which remain. I n  other parts, home~er, though a considerable 
portion of the ground-mnss persists, the characteristic cleavoge of the ulica can be readily 
detected,' its pleochroism being wanting, though st~night  extinction is quite discernible. 
In these cases me have as it were the ghost of the mica, but commonly, as the mineral 
becomes more and more characteristic and pleochroic, the constituents of the ground-mass 
correspondingly disappear, until at last only few of them reinnin. I11 these, however, the 
original orientation is still preserved. Towards the edge of some of the grains the white 
mica, chlorite, kc.,  of the ground-mass scc~n as it were to pie~ce the brown mica. I t  is 
quite clear that the formation of this mineral is subsequent to the productioll of the 
cleavage foliation. 1 The manner of its occurrence suggests Iely strongly that its compo- 
sition differs but slightly from that of an average sample of the ground-mass. 

TVr are indebted to Mr. P. \Villiams for the following nual~.sis, made in Prof. Ramsay's 
laboratory in University Collcge. It  sl~onld be mentioned that as only a very small amount 
of the mineral could be spared for analysis, he was placed under considerable difficulties, 

and fount1 it necessary to conlpute the alltnline constituent as potash. I t  must also be 
remarked that the crjstnls often are not rlnite free fro111 particles of the ground-mase. 

* The cleavngo locally is so strongly marked that a t  first sight one almost anticipates a 
twinning. The clenvsge seems to be present, but very little of the mica. Iu a well-kuown 
fairy tale the " Cheshire cnt" vsnish?d all but the grin ; here, however, we I~ave the grill in 
advance of the cnt. 

t Sre T. O.  Bouncy, Q. J. G.  S,, 1893, vol. xlix. pi). 104-113, Fig. 1, 1). 10;. 
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The above analysis corresponds generally with thnt of a hydrous mica, but it has a higher 
percentage of potash than is usual. I t  differs from biotite, which the mineral most 
resembles, in the larger percentage of alumina (in which it comes nearer to muscovite) and 
in the amount of lime. So far as it can be clnssified, it appears to be a hydrous biotite, 
with a considerable part of the mngnesia replaced by lime. 

[187], also from Dasskaram Needle, is n similar specimen, but the ground-mass consists 
mainly of quartz and (?) felspnr with less calcite. We find also white mica, brown mica, 
epidote, some in longish prisms, iron oxide, and rutile, and long prismsgranulnr colourless, 
with an oblique exti~lction and bright polarisation colours. The secondary biotite, mostly 
pale brown, includes nll the above minerals. 

The following may be described as mica schists, or allied rocks extremely crushed. 
1671, from a mass in Kamar nala (strike a t  angle between Kamnr and Bngrot nalas, 

2p N. of E.S.E., dip vertical), is one of the more quartzose, less micaceous, and is rich in 
pyrite. ;83j, from right mornine of Gargo glacier below the icefall, is a crushed sericite 
schist, crowded with pyrite or very possibly marcasite. The powder shows under the 
microscope some clenr felspar and quartz, and fibrous patches, often greatly crushed, 
probably a mixture of chalcedonic quartz and felspar with fine silvery mica. [82), from 
the same moraine, is a amall pebble of a felspathic rock (pressure-modified), consisting of 
perhaps more than one variety of felspar, a little greenish mica, and some grains of pyrite. 
[18l], from a gully one hour from Mir (strike 1 2 r  9. of E.S.E., clip 85O south-westerly), 
mainly a qunrtzose band, partly brown-stained, with micaceous surfaces, is probably from 
a similar rock. 

The next three very pale green silvery specimens come from a mass at  foot of Dar 
valley, Begrot, and are all clearly pressure schists. [127j is a crushed mica schist. The 
powder consists largely of secondary felspar, with much fine silvery mica (little or no 
quartz), and includes a geniculate twin of rutile, nnd probahly n little minute acicular 
tremolite. [I261 is similnr, containing a few small red patches apparently stained with 
iron oxide. The only mineral a t  all distinct in the powder of [128], wbich is clearly a 
pressure schist, is a very rninute colourless mica. [I071 nnd [108], from close by 
Sulphur Camp, Emerald Peak, seem to be rock generally similar to the last, but are 
much stained, the latter being coated with sulphur. [97], from the foot of Birchwood Hill, 
on the left of Gargo glacier (strike 2f0 8. of E.S.E., dip (?) 40° northerly),. is a fissile 
actinolitic schist, the result, perhaps, of crushing a not very basic hornblende-schist or 
n hornblende-gneiss. 

[lea],  from a gully more than an hour and a quarter beyond Mir, is a crushed silvery 
schist with small dark prisms of a fibrous greenish (?) hornblende. The powder contains 
much felspar, much of a cnrbonate, a colourless mica, some dull green mica, e pale 
tourmaline and fairly sbnr~dant rutile, sometimen connected with an opaque iron oxide, 
probably hemntite. The rock is n somewhat calcareous mica schist. [176], forming the 
bulk of the rocks on the left and oentrnl parts of Samaiyar Bar glacier, is a crushed silvery 
mica whist. The powder contains mainly aggregates of clenr felspar and (1) quartz, with 

Strike half-way from glacier foot to Gargo, left bank, 50 9. of E., dip 60° northerly ; on top 
of peak E.S.E. of Gargo, i $ 0  9. of E.S.E., dip 80" northerly. 
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a carbonate, probably dolomite. [117j, from rock in  situ, 500 feet nbove Burchi Camp, 

is a squeezed whitish rock with green micaceous laminte. The powder contaiils calcite, 

brownish biotite, greenish and silvery mica, felspar, and prisms of hornblende (?). The 

carbonate is abundant, so the rock may be termed either n calcitic-gneiss or an impure 
calc-mica schist much crushed. A crushed greenish schist [71] comes from the left morhine 
of Gargo glacier between foot of glacier and Gargo. The constituents shown under the 

microscope are felspar, so~net i~nes of aggregated character, a fair anlount of a carbonate, 
probably dolomite, a green mica, sonle pale green actinolitic hornblende, rutile iu large 
amount in small prisms, sometimes geuiculate, and perhaps a little epidote. The rock 

might be called a mica-dolomite schist, but a precise name is hardly possible. 
[64j, from the left side of Bagrot glacier, is a whitish or pale fawn-coloured crystalline 

limestone, with imbedded cubical pyrite and a silvery fibrous mineral. The powder 
consists largely of dolomite, or calcite, of pyrite, some decomposed, of quartz, of a 
(?) pyroxene, and a mineral fibrous in habit with a slight bluis!l tinge, probably sillimanite 
or (?) kyanite. Hence the rock is probably an impure calcareous quartzose eillimanite 
schist. [2380], found in sitri near White Fan, Baltoro glacier, consists of alternating 
thicker and thinner white layers of subtranslucent quartz and of calcite, and is an evenly 
lanlinated calcitic quartz-schist. 

In this group [221] from the east side of Lasknm ridge, i ~ r  sitrr (strike as of 210, 11° S. of 
S.E.), is rather coarsely crystnlline, slighlly crumbling. I t  contains besides calcite a fair 
amount of colourless mica, and also solne faintly-tinted crystals of (?) phlogopite. j1931, 
from i n  s i t , / ,  300 feet below the Upper Rash pass, is more coherent, and contains specks of 
pyrite. [230], from the south flanks of Crystal Peak, is moderately coarse, and is crossed 

by two thin irregular bands, which are allnost blaclc from disseminated opacite. [244], 
from the ascent to nrhite Fan pnss,' has partly a grey-greenish tinge. [155], from n 
fallen block on left bank of valley near Samaiyar glncier, is fairly co:use with irregular 
grey spots, and with a few filmy pntches of green copper ore. 

Several specimens are more or less pressure-modified. [152] conies from one of two or 
three heds, (?) twenty feet thick, cutting across the gully lending up f ro~n  T ~ s l l o t  to Fekkar.t 
This shows under the microscope the ordinary structure of a moderately coarse-grained 

marble, wl~ich has nndergone n little pressure. There are one or two grains of a colourless 
silicnte, possibly ~nalucolitc, and sundry granules of limonite, apparently replacing pyrite. 
[237b], from north bank of Daltoro glacier, new Storage Cemp (strike lo0 N. of E., dip 
85' southerly, much contorted), is n finely-lanlinnted white nod grey, somewlint friable 
limestone, much resembling some of the crushed crystnlline limest,ones of the Alps, such 

as, for example, occur near Sans Fee. The dice consists mainly of sn1:~11 granalnr inter- 
locking crystals of calcite, hilt is crossed by thin 1ninin:u of larger calcite with well-marked 
rhombohedral cleavnge. Grninn of malncolite occur sparsely, colourles~ nnd brightly 
polnrisiug, generally rnthcr small, but one larger rrgsti~l tails off a t  the ends as if from the 

effects of pressure. A few flakes of white mica also lie pnrtly along the lamination, ~ n d  
granules of a I)lack minernl (?graphite) vnrinble in size nnd wilh a ntrcnlcg arrangement. 
The rock is allied to hemithreue, nntl no donht wns originally more coarscly crystnlline. 

* This meemed to belong to n green maas, with thin senme of noble serpentine 215, all in 
mnas west of side glacier, high up, nbove col.-W. M. C. 

t Hereabouts are rnultit~~des of gnmets. 
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C241], from south side of Crystnl Peak,' is also a crushed crystalline limestone. The 
powdered material consists mainly of calcite, but incl~icles n mineral, probably a hornblende. 

[115], from close to 11441, which was between Chalt nnd bridge. The powder consists 
chiefly of fairly large crystalline calcite, often with oscillatory twinning, also flakes of 
white mica, one of brown micn, some felspar, a very distinct crystal of zircon, a slei~der 

prism (? apatite), and occasiol~ally a red-brown grain (? pseudobrookite). The rock is 
pale grey and white, finely laminated, and of a crumbling granular texture. I t  is 
apparently n saccharoidal crystalline limestone, which has been very much crushed by 

a force acting at  right angles to the planes of deposition. Rocks similar to this, nncl with 
u like history, occur in the neighbonrhood of Snas Pee.+ 

The following specinlens effervesce slowly or slightly in cold HCI, and are probably 
dolomite. C a l O ] ,  from half-way up to Laskam pass (strike 11' S. of S.E., dip 40" south- 
westerly), is saccharoiclal, rnther crumbling, fairly coarsely crystalline. [240], from south 
flanks of Crystal Peak, is less coarse, a rather dull white limestone (hardness 4)) show- 
ing only very faint traces of lamination. 12431, from ascent to White Pan pass, is 
crystalline dolomite, the crystals being small and probably including some calcite. [257], 
from Ciolden Throne nncl from left bank of Throne glacier, is a compact dull, grensy-look- 
ing rock, light grey in colonr.: [259], from moraine from west foot of Golden Throne, is 
also compnct, mostly whitish, in part a dark grey, some~vhat veined. On one side is a 
sn~al l  patch of aggregated minute copper pyrites. [31H], from near Askole, is a white 
crystalline dolomite ; s.g. 2.9.5. 

SEDINENTARY ROCKS. 

The ordinary sedimentnry roclrs come next ;  first the limestones. [2], from Jhelam 

valley, below Baran~ula, is a dnrk blackish-grey, compact limestone, rendered rather 
streaky in aspect by roughly p,~rallel, thin, whitish veins. [2'JH], from Baltoro glncier, is a 
dark, slate-colourecl limestone. [%!)I, from the same glacier, is a greyish limestone, almost 
completely covered with a cream-coloured tufaceons deposit, pisolitic on one surface. 
[2R.i], from dripping spring at  west angle of junction of Punmah ancl Baltoro vnlleys. 
Evidently a fragment of n, similar deposit. 

[1%0], common in lelt mornine of Burchi glncier. The powder exhibits fragments of 
crystals, probably dolomite or calcite, colourless and some green mica, some felspar, and 
( 9 )  tourmaline. Minute green specks and scattered pyrite are v~sible in the rock. This 

is a pale cream or fawn coloar, weathering brown, is compact, and somewhat resembles a 
c l a ~ e y  felstone, but nc it effervesces with HCI is most probably an argillaceous limestone. 
A finely laminated, rather compact pale brownish rock from C~~inherbrum, [277rj, proves 
to be an impure limestone. 'HOOj, from Goltlen Throne, a pale reddish rock, looking 
rather like n felstone ; the matrix, however, has a harrlness less than 4, and efferveqces 
briskly, so it is probahly R compact impure lime~tone containing small irngments of quartz 
and felspar. With these may be classed eevernl other limestones of rather dull, earthy 

Ptrikee recorded from clifferent parts are 100 3. of N.E., dip Rp north-westerly, ancl R.E., 
dip 75" aouth-westerly. 

t T. (3. Bonney, Geol. M n g . ,  1800, decade 3, vol. vii. p. 636 : and IHRS, vol. vi. p. 483. 
Strikr? along aouth side of Throne glncier valley, 74" 9. of E.S.E., dip nbout verticnl. 
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character: [a491 and [ 2 4 0 ] ,  froill Gusherbrum (reddish), and [ 2 5 3 ] ,  from near Golden 
Throne (mottled, red, and green), which is crushed t ~ n d  slaty. 

The next group includes breccias, nlostly of linlestone. [042n] ,  from close to s u ~ n ~ r i i t  of 
Crystal Peak (20,000 feet), consists nlainly of crystals of quartz, but these adhere to a small 
piece of rock, which may perhaps be a brecciated limestone containing white and dark 
grey fragments. [22G],  from moraine on the Baltoro glacier, is a breccia of greyish, larger 
and dull green smaller fragments imbedded in a red-stained, calcereous matrix. A white 

mineral veins the rock ; this, probably, is calcite, but with a hardness clue to impurities. 
[25G], from right of Throne glacier, includes sub-rounded fragments from blackish to 
pinltish or creamy-brown. [ 2 6 $ ] ,  from moraine conling from west of Golden Tlirone, 
seems to be a lin~estone breccia sonlewl~at inodified by pressure. [ 3 0 l ] ,  from Gol(1e11 

Throne, is mainly calcareoos, but on it is a greenish-gre~ish, sonletirnes silvery mineral 
incrustation, not improbably akin to agalmatolite. [22.5], from Baltoro glacier, is a doll 
red and green specimen with whitish veius, and [303] ,  from Golden Throne, is a much 
crushed slaty rock of purple and green, t,he latter part rich in a carbonate. I t  is difficult 
to determine the precise origin of tliese two rocks ; possibly they may be in reality crushed 
and decompose3 felstoneg. [304] ,  a dull purplish lin~estone much veined with white 
calcite, and [303], in whicl~ the vein cnlcite (some of it red-stained) dominates over the 
rock (grey), are both fro111 the Golden Thronc. 

[ lB: j ] ,  by icefall, left bank of Shallihuro glacier (strilre 5 O  S. of S.E., dip 75" south- 
\vesterly),* consists of fragments, one a crystalline marble, others finer-grained limestoues, 
and one harder, probably a quartzite-all inlbedded in a matrix partly calcareous. Iu  
this, mica probably fragmental is present,, m ~ d  n thin section sho\vs a few nlinute rutiles. 
The roclc has undergone crushing; this, however, has nffected auother speci~nen fro111 the 
same place more strongly, [184] ,  for it has produced a lamination. The powder of the 
last-named rock is unusually rich in small rutiles, one in a felspar crystal, and contains 
several prisnls of a pale greenish, indigo-coloured mineral, more probably tourmaline Olinn 
hornblende. 

Some schistose calcareous grits conle next. [25t3], from moraine coming from west foot 
of Golden Throne. Rlicroscopic examination shows grains generally of quartz, occnsiounlly 
composite, 111ostly irregalnr in outline, sometinles lenticular or slightly elougated, occur- 

ring at intervals along the Inmiurn of a very tine-grained grouud-unnss. This cshibits 
slightly undolnte thin lamins,  pnrtly of thin iialtes of clear niica, p:artly of a more dusty 
material. They are separnted by a granulnr aggregate, donbtlcss crushed, in which 
occasionally clearer calcite crystals occur close to n larger frngment, formed either by its 
dcbrifi or under its lee. C111)ee of pyrite, and productt; which result fro111 its oxidation, are 
Present. Thr. roclc is a schistose calcareous grit. [2(iH], from the fianls n~ornine, a 
1"Wlish-grcy schistose roclc, seenlingly an impure limestone modified by pressure, bears 
consi(lel.~!ll(~ rc.;c~nl)lnoce t,o the lnst boll1 in the hand specimen and under the microscope, 
but is not quite so distinctly c rnsh~d ,  tl~otlgh n kind of foliz~tion is perceptible. I t  appenrs 

to inclode n fair-sized frngrneut of n quartz-fclspar grit. Appnrent,ly related to the lnst 

t\vo specime~ls, but much finer grained, is [271] ,  fr0111 the sanle moraine. Exnlninntion 
nndcr the ~nicroscope shows the genernl chnrncter of the matrix to be the same, t l ~ o u g l ~  

the wains of quartz, kc. ,  run smaller in size. Aljpnrently these rocks have derived 
Part of their malcrinln from a crynt.~rlline scrien, but nre not tl~ernwelves, strictly spcnking, 
cryst?nlline. A son~cwhnt, similnr rock (micnceous and pale green), from the snme n~orniac, 

* Slrike, Awkbnssn, (right side of glacicr) is 51 N. of S.E., dip 8 0  south-westerly. 
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is  [269]. The powder shows fibrous crystalline aggregates enclosing felspnr, in which 
often kaolin is developed, a fair amount of a carbonate (like dolomite), both in the ground- 
mess m d  in included f r~gments  or " eyes," and a filmy, pale green mica (or chlorite ?), 
probably secondary. The rock is apparently a crushed grit. [260], Irom the same moraine, 
is probably similar. I t  exhibits silvery micaceous surfaces, and includes some dolomite 
among the small crushed fragments. Crystals of chalcopyrite are deposited on one side. 
A slaty rock of rather crystalline aspect [148] from just beyond Gulrnet stream, south 
bank of Hunza river (strike lo0 to 20° S. of E., dip vertical),' is seen, when powdered, to 
contain brown mica, felspar, to which minute enclosed opacite sometimes gives a fibrous 
aspect, quartz (?), some calcite, rutile (?), and decomposition products. I t  is most probably 
a calcareous roclz, containing crystalline detritus, and affected by pressure. 

[234], from moraine below the junction of Piale and Baltoro glaciers, an almost black, 
flinty argillite, which, on examination with the microscope, discloses a number of rather 
oval fragments, mostly quartz, sometimes composite. They lie in o dark, fibrous-looking 
matrix obviously affected, like the fragments themselves, by pressure. The rock has a 
micro-foliation, some very minute biotite occurring among other constituents of secondary 
origio, but is not a true schist. Microscopically it resembles certain dark, slaty rocks- 
probably of Carboniferous age-in the Alps, but macroscopically is much more compact 
and flinty than they. Such a rock might be produced by the denudation of schists like [150]. 
[2HO], from Indus  alley, below Himis, a somewhat flinty-looking, palish-green argillite, 
including some rather darker lenticular patches easily overlooked. The patches under the 
microscope appear to consist largely of some variety of viridite or chlorite, and the rock 
itself to be a mudstone, slightly tinted with the same mineral, and containing a few some- 
what larger grains of quartz, &c. The specimen recalls to mind some of the older 
Palreozoic or latest Archsan rocks of Britain, and possibly consists partially of volcanic 
dust. [l5], from water-rolled rock near Mykiel, a hnrd, rather flinty argillite, distinctly 
banded, witliout sigus of cleavage. I n  the darker and dominant part numerous minute, 
rnther angulnr chips probably felspar, are seen under the mioroscope scattered in a dull 
brown, finely granular, earthy-looking matrix. In the lighter bands these colourless chips 
are much more frequent, together also with some traces of epidote. Rather irregular clot- 

like spots of pyrite associated with dark stains are fairly frequent. A small vein traversing 
the slice i~ occupied mainly by a light-coloured minernl, which gives low polarisation tints, 
and is rather granular in structure, together with a glass-clear mineral, probnhly quartz, 
and occasional small quantities apparently of a carbonate. [25l], from right bank of 
Throne glacier, is a hlack argillite with two directions of cleavage stnlcture, as if from 
some crumpling. 

[45], from Indus valley, near Llunji B r i d g ~ , t  is a small subongulnr pebble of n compact 
dark rock, with hardness less then 6. The powder (greyish in colour) consints of felspar, 
often almost black with thickly disseminated opacite, (?) qunrtz, pnle p e e n  hornblende, 
both fibrous and prismatic, with some pale green mica, (?) limonite, and tourmaline. The 
rock is probably a variety of argillite, slightly cleaved. [22Q], from Llaltoro glncier,: is a 

* About Gulmet the strike is practically parallel to valley, dip nsur.lly about 30O southerly. 
t All the stonea covering the floor of the valley have the slightly hurniehed iron-stained look 

of thie specimen.-W. M. C. 
229 formn with 227, 229 the bulk of moraine on left half of glacier.-W. M. C. 
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greyish-green rock, one part showing the effects of pressure much more illarkedly 
than the other. This may be due to the presence of bands of different texture in a sedi- 

mentary rock, or possibly to the junction of an igneous rock and a volcanic tuff, generally 
similar in composition. The powder contains fragments of a fibrous crystalline aggregate, 
some brown mica; in the less slaty, zircon (?) and a little iron oxide are present. [252], 
from Throne glacier,' a red, calcareous slate (imperfectly cleaved), possibly originally a 
fine ashy tuff, which apparently includes small grains of felspar, some at  least being 

plagioclase. 
[I], from Jhelam valley below Baramula, a purple-red argillaceous rock with a rather 

imperfect cleavage, which gives somewhat satiny surfaces. Under the microscope it  
shows small angular fragments of quartz interspersed with rather flattened gmins, which 
appear to consist of very minute flakes or fibres of a nlicaceous mineral arranged roughly 
parallel to the longer axis. These are very likely felspar fragments altered in  part by 
pressure; they are separated more or less by irregular lines of dull reddish granular dust. 
One or two fragmental grains resemble staurolite. Probably the rock was a fine-grained 
quartz-felspar grit which afterwards was affected by pressure and infiltrated by iron oxide. 
Blacroscopically it bears some resetnblance to inferior specimens of slate from the Glyn 
quarries, Llanberis. [290], from Indus vailey below Himis, is a siilall piece of a fine 
gritty slate of a reddish-purple colour (like some of the IVelsli slates) without the satiny 
look of the last specimen. [9], from tlCLris a t  foot of slope at  BIapnun, Burzil pass, is a 
bad purplish   late with a hiilledintoid band. 

[212], fro111 moraine from Ogre's Fiugers. A conlpact, somewhat micaceous and finely- 
gritty, closely-cleaved rock of dark grey colour, exhibiting even laininre with some ~ n u c h  
elongated lenticles. [3], from Jhelnm valley below Baramula, is a similar compact, dark, 
rather gritty phyllite, the materials probably largely derived fro111 crystalline rocks. The 
specimen brealts parallel with the planes of its micaceous constituent ; there see111 to be 
traces of a second cleavage making an oblique angle with the first. [250], from right 
bank of Throne glacier, a more micaceous lead-coloured phyllite, exhibiting V-shaped 
crurnplings. [GI, from Uurzil valley at a bend near where the Kumri pnss route leaves 
the Burzil pass route, is a similar phxllite, perhaps more micaceous, certainly more 
crushed, almost papery, crossed by minute " ruckings." [78], froill moraine on left 
half of Gnrgo glacier between foot of glacier and Gargo. The powder s h o \ ~ s  felspar, 
milch of a nlicaceous mineral, perhaps a little epidote, and opacite (sometimes as illinute 
enclosures). The rock macroscopically is very fissile, nyith a minutely filmy silvery surface 

which is speckled with tiny dark spots-a phyllite rather thnn an ordinary slate. [122], a 
common rock in the lcft moraine of the Burcl~i glacier, is probnbly also a phyllitc. The 
powder contains a filmy micaceous nlineral, green aggregates with ninny specks of opacite 
and felspar. The rock is greyish with dark spots, and clenved, not very different from 
the last one. [7], fro111 the Burzil valley at  the foot of the Icumri pnss. A slaty rock of 
arathor black-lend colour nnd somewhat fibrous structure, the constituents being obviously 
minute. This, on microecopic examination, is seen to consist of microcrystalline while 
mica and qunrtz with streaky lines of opncite nnd some smnll needles of rutile. The rock 
obviously has heen exposed to g r e ~ t  pressure and exhibits strain-slip cleavage. IVhetlier 
its present condition is to bs nscribcd to the clyna~~~ometainorpl~ism of an ordinary nrgil- 
laceorln rock, or to the crushing of o dark schist such as those described from the Val 

* 252 is associated both with 250, 251 from right bank, and with 25i from Golden Tllroue 
nnd from left bnuk of Throue glacier.-W, N. C. 
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Piora (Lepontine Alps),* cannot be easily determined; but it  is more probably a 
phyllita. 

[lM], common over the lower part of the right slope of Samaiyar valley. The powder 
contains clear felspar, colourless mica, some calcite, and probably rutile. The rock 
effervesces slightly with HCI, is a pale fawn colour, becoming browner in weathering, and 
appears to be a very fine-grained calcareous sandstone. 

[1372;, from moraine from west foot of Golden Throne. A quartz grit of sub-rounded 
grains containing some felspar, rather rich in iron pyrites with a little copper pgritee. 
[277a]. from medinl moraine below Junction Camp, Baltoro glacier. A quartz-felspar 
grit on which is deposited some yellowish fluorspar. [204], characteridic af both moraines 
of Kero Lumba glacier, is a compact fine-grained quartz-sandstone, stained bright 
golden brown. The powder contains quartz, felspar, very rarely white and brown mica, 
aome iron pyrite, and brownish translucent fragments with a minute, sub-parallel apparently 
tubular structure. [310], from left bank of Bnltoro glacier, is a fine-grained whitish 
qunrtzoee eandstone with some felspar and a quartz vein. [223], from the bed of the 
Baltoro river. A compact felspathic quartzose grit, of a dull reddish-purple colour, 
showing trnoes of a fine banding. The minerals are red-stained felspar, (?) quartz, and 
rarely 8 green mica. [230], from moraine on Bnltoro glacier, is a purplish-red, fine- 
grained felsitic grit. The powder includes felspar, quartz, and red-stained fibrous 
crystalline aggregates, probably felspar or altered minerals. [179], a loose specimen from 
near Hunza, is a very small fragment of a fine-gained rock, whether a felsitic grit or a 
felstone it is nlmost impossible to determine. The matrix is dark from limonite staining, 
nnd the powtler under the microscope contains some mica, ( 1 )  quartz, felspar, and (?) a 
zircon. [317], from near Askole, a small flattened pebble (with weathered-out veins 
forming ridges) of a rather dark-coloured, fine-grained grit, apparently cleaved. [247], 
from Gusherbrum, is a brownish-stained, dull, compact felspathic grit (rather like [317]). 
The minerals are chiefly felspar and quartz, much iron-stained. [228], forming with 
[227, 2291 the bulk of the moraine on left half of Baltoro glacier, is a brown-stained, very 
compact grit, almost a quartzite. 

Among the more markedly schistone gritty rocke are some rather ill-defined and 
veined purplish specimens from near the Golden Throne. [276], on the first point of the 
ar6te of Pioneer Peak ae part of apecimen [274], is mostly n, vein of reddish calcite, with 
other ill-defined minerals. [2f5], from the moraine coming from western foot of the moun- 
tain, includes fragments of limestone in a purplish sohistose matrix. [266], from same 
moraine, is n much squeezed purple, slaty rock, almost banded with narrow parallel 
calcareous veins. 

Other cleaved specimens aleo from near Golden Throne are more micaceous. [275], from 
first point of arCte forming junction with [274], occurs ngain at  second peak (strike bOE. 
of Y., dip 35O easterly), hnn a purplish, well-cleaved matrix, perhaps somewhat resembling 
[223], but with silvery micaceouu surfaces probably cleveloped by preesure. I t  includes 
definite small pebbles, generally elliptical and flattened (the largent three-eighths of en 
inch long), some celcareoue, one apparently a c ~ m p a c t  green quartzose grit. The powder 
contains felspar, some quartz, and a carbonate, nncl the rock is crossed by e vein of 
calcite. This specimen hears some resemblance to certain cleaved pebbly grita in the 

' T. (3. Bonney, Q. J. G. El., 1890, vol, xlvi, p. 199. 
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lower Cambrians of Wales. I t  is probably n grit not rich in quartz, of crystalliue or 

igneous materials. 
[267], from moraine coming from western foot of the mountain, is a well-cleaved 

schistose lnicnceous grit, in grain rather finer, in colour a silver grey. [lSR], from 
Samaiyar valley, characteristic of stones brought down from the west by avalanches. A 

very tine-grained pale grey or greenish-grey slaty mudstone, which, from its rather 
glimmering surface, seems to approach the phyllites. The powder is in angular frag- 

ments, mostly of clear minerals, a good deal of pale green mica, probably some pale 
greenish hornblende, felspar, end a black iron oxide, very probably ilmenite. 

[270], from moraine coming from western foot of Golde~i Throne, is evidently crushed. 
A silvery lustre is given by lniuute (?) mica in a ground-mass, which varies in  tint from bluish 
to violel-grey in changing lights. The powder contains grains often of quartz, fibrous 
aggregates including n micaceous mineral, speclis of opacite nnd a prism of tourmaline. 
A thin slice shows the rock to be a quartz-felspac grit (some plagioclase), including several 
well-rounded grains, possibly also oue or two bits from scoria. The interstitial dusty 
material consists largely of n very minute alnlost coloarless mineral (? mica), which, as it  
happens, more con~monlp shows longish prismntic sections. These are about .0008 inch 
in length. The roclc is not unlike certain of the Cambrian grits of Britain. 

The coarsest of these clastic rocks is-[lo], from bank of stream by hlapnun, Burzil 
valley, a conglomerate consisting of rounded to augular (often greenish or reddish) 
fragments in a matrix which obviously contains volcanic materials. The largest frng- 
ment, quite an inch in diameter, is n speckled darkish-green colour. I t  is a holo- 
crystalline rock consisting of quartz, felspar, a good deal of plngioclase (? oligoclase), 
with some orthoclase, occasionally idiornorphic, 111aguetite (with limonite), perhaps a little 
apatite, and a fair amount of green hornblende in irregulnr grains. The last is occasion- 
ally altered into a chlorite-like minernl, and lnay itself be n secondary product nfter 
augite. Thus the rock is a quartz-diorite, and its structure was affected in parts by 
mechanical disturbance before the pebble was made. Smaller fragments of Inany kinds 
of rock abound. These are chiefly volcanic, and vary appnrently from basalts to ande- 
sites, dacitee, or rhyolites. Several are emygdaloidal ; the infilling material with the more 
basic is a rich green colour aud has feeble action on polarised light. One frngnlent contains 
numerous lath-like felspar crystals, nnother of a speckled brown colour shows a slight 
fluidal structure, others seem to consist of a brown or greenish-brown glass partly altered. 

Frrigments of coarser rocks contain plagioclase felspar, nugite, and quartz ; one or 
two are microgranite. A green (1) pnlagonitic mineral oftcn forms n cement to tbe frag- 
ments. The materials of this conglomer~te were probably obtniued by the denudation of 
a volcnnic region. I t  bears a rough resemblnnce to son~e  of the Charnwood rocks and to 
those at or below the base of the Cambrian in North Wales. 

~ A ~ T I A L L Y  ALTERED ~ I P I ) I ~ I E N T A R Y  ROCKS. 

Two rocks show somewhat marked alteration. The first [lGlc], from s fallen fragment 
half-way between Semaiyar villnge and Strawberry Camp, on the left bank, is a blnokish, 
compact, slightly-cleaved rock not distinctly crystalline, in which nre ecattercd several 

crystalline grains, thc largest slightly more than one-eighth of an inch in diameter. Thia 
has one fairly well-marked clenvage, with a sub-vitreous, elightly oily lustre, and R, second 

more imperfect meeting it nt an obtuse angle. The hardness seems to be slightly under 5. 
Under the microscope the ground-mess is seen to consist of minute filnls of a sericitic 

mica mixed with a minute colonrlesa mineral rind granules of opacite and ferrite. In  this 
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are scattered larger irregular grains and plates of a black mineral, with irregularly out- 
lined flakes of biotite, containing much of the ground-mass, some prisms (probably rutile), 
and two or three specimens of a larger mineral (probably the same species as  that a l read~  
mentioned). The best-defined exhibits two cleavages, one better developed than the other, 
meeting a t  an angle of about 7 6 O ,  and extinction takes place a t  an angle of 30° or a little 
less with the former. The crystnls exhibit a rather irregularly-outlined prismatic form, 
the sides being roughly parallel with these cleavages. The crystals are crowded with 
minute materials apparently identical with the ground-mass. This presents a slight 
resemblance to that of the ottrelite rock of the Forges de la Commune, Ardennes, and of 
one or two schistose rocks from the Alps, which do not belong to the most ancient group. 
Both the biotite and the above-named mineral appear to have formed in sit11 at a time 
when molecular movements were not easy. We are unable to identify the latter with any 
mineral known to us, but it  somewhat recalls to mind the " knoten and prismen " from 
certain pressure-rocks in the Lepontine Alps,* and even the couseranite from Vicdessos 
(Pyrenees). I t  does not seem to be tetragonal. We venture to suggest that it  is a hydrous 
alumina-lime-silicate allied to the scapolite group. The matrix around the crystals is 
slightly coarser than elsewhere. Possibly the peculiarities in this rock may be the result 
of contact metamorphism. 

[161n], from near Trough Camp, on right side of nev6 (strike 7p S. of E.S.E., dip 7 5 O  
southerly). The rock obviously contains rather angular fragments of white marble 
imbedded in a hnrd matrix, grey speckled with dark green in colour. The larger marble 
fragments are stained externally with limonite, many of the smaller are altogether brown. 
Microscopic examination shows these to consist alike of crystalline calcite, fairly coarse in 
the whiter parts, fine-grained in the iron-stained. Both structures are sometimes present 
in the same fragment, nnd their relations suggest that the fine-grained one comes from a 
crushing of the coarser. The matrix has a sub-crystalline aspect, and is variable in 
character. In  one part sub-angular grains of quartz appear to be, as it  were, set in a 
matrix composed of small scales of mica (mostly white, but some green) and a chalcedonic 
materinl. This condition closely resembles that described in some Huronian conglome- 
rates, and probably results from the alteration of a felspathic grit. In other parts n large 
grain of quartz is occasionally seen, commouly fairly well rounded, and the ground-mass 
consists of a mixture resembling that nlready described of minute mica with felspathic- 
looking granules, enclosing larger crystals of green and brown mica, and crystals of a 
prismatic mineral. These nre fairly developed, rather elongated prisms, varying from 
about 1 : 4 to 1 : 8, up to.04 inch in length, rather full of microlithic enclosures, very pale 
yellowi~h-green with transmitted light, moderately bright-coloured with crossed nicols, 
and dichroism almost imperceptible. I t  shows a rather irregular transverse cleavage 
with ocaasional hints of one parallel to the edge, and extinguishes straight or nearly so 
with the uitles of the prism. Though it has a general resemblance to epidote, the cleavage 
parallel with the bounding edges is not so marked as usual. I t  is, however, more like this 
mineral than andalusite, with specimens of which it has been compared. The mica, 

which occur3 in flake8 tip to about -11 inch in length, is dichroic, changing generally 
from a light straw colour to a brownish-green. I t  has formed after the epidote, and 
as it frecluently borders the frngments of mnrblr, it may possihly he a lime-mica. As 

in slides [1H7, lRR, 1571, it gives the impression that it is slowly eating up the ground-mass. 
Of other minerals preeent in parts of the slice, rutile, ~o~ne t i lnes  in geniculate twins, is 

* T. 0. Bonney, Q. .J. Q. S., 1899, vol. xlvi, pp. 213-221. 
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rather abundant, and is inoluded both in the epidote and in the mica. From its mode of 

occurrence a derivative origin seems probable. A few granules of iron oxide, apparently 

limonite, occur, also a rounded grain of zircon, and one small crystal of brownish tourma- 
line, secondary in origin. 

The nlinerals include auhydrite, actinolite, a pseudo-jade, idocrase, noble serpentine, 

copiapite, and almandiue ; numerous examples of connnon garnets* (and others have been 
described among the rocks), Inany of epidote, tourmaline ; also of pyrite, chalcopyrite, and 
other copper ores, usually in  small amount. We have looked cnrefully for gold in the 

pyritiferous qiiartzose veins and other specimens, but have not detected any traces. 
[232], from left half of Bnltoro glacier, said to be rare. An angular fragment, partly 

limited by joints, of a variably greenish rock, irregularly mottled by a pale yellowish 
tint. The hardness is about 6.5, the s.g. 3'26, nnd the genernl appearance suggests 
a jade, but it differs in nlicroscopic character froin the few specimens of that rock which 
we have examii1ed.t A slice exhibits in ordiuary trans~nitted light a ground-mass of a 
yery pale yellowish colour contnining irregular dust,y-looking patches and lines variable 
in their distribution. The parts freer fro111 these enclosures are alulost inert in polarised 
light, but contain at  places a fibrous-flaky mineral extingoishing nearly straight, faiutly 
polarising wit11 dull olive-brown colours. This we find to correspond generally with the 

greener parts of the specimen. The more dusty parts (those corresponding macroscopi- 
cally with the paler) exhibit iu polarised light distinctly marked aggregates of very minute 

granules, and also a tibrous prisnlatic miuernl, rather more brightly l~olarisilig, estinguishing 
at a fairly high angle, and having E somewhat matted arraogemeiit, not i~iiprobably a 
pyroxene. There are some clusterecl granules and grains of a trauslucent brown mineral, 
seemingly isotropic, possibly a variety of garnet. 

We have to thank Mr. P. \Villinms, of University College, for the following analysis 
made in Prof. Ranlsaj's laboratory :- 

8i0, . . . . . .  
A1,0, ... ... 
Fe,O, . . .  . . .  
CnO . . .  ... 

JIgO . . .  

H?O . . .  ... 
Nn,O .. ... 

Loss nt rtxtl-heat 

JIicsroscol~ic cxaniinatioii, no l ~ s s  tlinu chemical nnalysis, shows that t l~ i s  spec~i~nen 
cannot be rclcrretl to n~phri le ,  nnd consists almost certninly of more than one mineral. 

* A collrct,ion filling a ~nlnll bag 13251 was l~roaght from nonr Tn~hot. 
t ( i cn~ml  hlcN11hi111 has 11ccn good eno~~gli to ex:~mi~ic the slide nnd to give 11s the bencfit 

of l l i q  ~npcrie~lce of 111dinn rocks, dcterminil~g nt the Ralne time the spccifir gravity, n ~ ~ d  
making n quctlitntive nl~nlysis. 

6 



COLLECTION OF ROCK SPECIMENS. 

But it  is very difficult to ascertain what these may be. The microscope does not give much 
help, for it  indicates a n  aggregate of ill-defined constituents, which sometimes recall the 
structures seen in examining the material named saussurite. The chemical analysis is 
remarkable for its richness in lime and alkalies (especially potash) and comparatively low 
percentages of silica and alumina. The general character of the rock suggests the possi- 
bility of jadeite' being an important, if not the main constituent. But according to 
Krenner the normal analysis of this mineral is SiO, =50.23, AI,O,= 25.37, Na,O = 15-40 ; 
and though the actual analyses of specimens (doubtless being rather mixtures) have 
generally somewhat more silica and less alumina and soda, with a little lime and protoxide of 
iron, still they do not correspond with the present one. Apart from the difficulty of the 
presence of so mcch potash, we should find, if we supposed the alkalies to be present in 
jadeite, hardly any silica or alumina left for the lime and other protoxide constituents. 
Saussurite would account for some of the alkalies and of the lime, but has nearly the same 
silica percentage as jadeite and a rather higher one of alumina. Zoisite (proper), epidote, 
the scapolite group, and elrpolite, present, in each case, important differences. Certain of 
the constituents agree fairly well with a lime-garnet.t The rock in which this occurs i s  
said to be homogeneous, tough, with a rather waxy lustre, and a yellowish-white colour ; 
hardness= 7, and s.g. = 3.33-3.64. I t  gave on analysis, SiO,= 44-05, A1,0, = 10.76, 
Fe,O,=3.20, CaO =34.38, MgO = 5 2 4  ; loss by ignition, 1.10 ; total, 99'53. And of this 
Dr. Hunt takes for the garnet, 8i0,=22.69, A1,0, = 10.76, Fe,O, =3.20, Ca0 =21a07 ; 
total, 57.72. Such a mineral as this, i f  present in considerable quantity, would leave in 
the Karakorarn rock a fair amount of silica for the alkalies and remaining protoxide bases. 
A minernl resembling a pyroxene seems to be present. On the whole, after consulting 
many analyses of rocks and minerals, we venture to suggest that this rock may be com- 
posed of a lime-garnet, a potash jadeite, a mineral of the scapolite group, and a, little 
pyroxene (or possibly even wollastonite or pectolite). I t  is more probably a vein product, 
for the low percentage of alumina seems to exclude a euphotide consisting mainly of 
felspar. 

[190], from the right moraine oI the Samaiyar Bar glacier, consists of white intercrystal- 
lisecl calcite and anhydrite ; [324], from fallen quartz block, Gander Chish, Hispar glacier, 
fire pale green prisms (A inch across) of a form of actinolite, not quite pure, containing 
some calcite. The powclered fragments under the microscope have the character of 
actinolite, but in one or two the extinction is high, so that some omphacite may be 
included in the specimens. Two ~pecirnens oome from Biafo glacier (right moraine).] 

One [215] of grass-green actinolite in rather sn~a l l  crystals, intercryfltallised with a 
brownish mica in variable quantiliea, shows ~ i g n s  of mechanical disturbance ; i t  may be a 
rock ~pecimen. The other [216] consists of rather large crystals of grass-green actinolite, 
peasing into a practically colourless, more asbestiform variety, with one or two films of a 
golden mica, and a grey mineral, also pyroxenic. From on or near the Baltoro glacier 
come 12811, from medial moraine, Bruce's Camp, idocrase in part intercrystallised with a 
pale green mineral, a (1) variety of snhlite ; [27711], from r i ~ b t  hank above Corner Camp, 
vein epecinien of quartz, felspar (like oligoclase), and white mica, with red garnet 
(almandine) intercrystallised with the quartz, forming E very rude network. Also two 
epecimens of noble ~erpent ine ; they are ~ub-translucent, of yellowish-green colour, with 

" h'euen .Jahrb. fur Min.," 1883, ii. p. 173. 
t T. 8. Hunt, " Arner. Journ. Sci.," xxvii. (18.59), p. 342. 

gee note on 213. 214. 
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red patches in [236], from a medial moraine, and with adherent calcareous fragment in  
[245], from " thin seams in a green mass " on the ascent to White Fan pass. 

(Epidote.) Well crystallised prisms of epidote occur in a vein of quartz in 1171, from a 
fallen block at  Mylriel. The powder of the adherent rock contains felspar, not much 

quartz, a (?) hexagonal chlorite, and epidote, apparently connected with the chlorite, in 
small patches. The rock appears as if i t  might be akin to a rather quartzose diorite, and 
as if the chlorite (with epidote) replaced a hornblende. I n  [GG], from Bagrot glacier, the 

epidote crystals form radiating or spherulitic clusters (+ inch) in  a vein in what appears 
to be a diorite containing minute epidote. [72], from Gargo glacier, consists mainly of 

intercrystallised diverging prisms of epidote and (?) calcite, with felspar, a little mica, and 
specks of (?) opacite. Four specimens coloured by minute epidote nlay be only vein 
products. The powder both of [95], from the right moraine, aild of [loo], from the left, of 
(fargo glacier contains a large amount of epidote and also of fine fibrous hornblende or 
actinolite. In [89], from the left moraine, the dominant minerals are epidote and a 
chlorite apparently hexagonal, with felspar and possibly quartz. [138], from a 4-inch seam 
in right bank of valley near Sinakar, consists very largely of finely granular epidote, 
some felspar, with au admixture at  one part of a little hornblende, producing a darker 
streak or band. 

(Tourmaline.) This mineral occurs in many specimens. Crystals (1 inch across) 
collected out of the vein [197], from right of Hispar valley between the bridges, resemble 
those obtained from Monte Rosa, but the IEorakoranl prisms are somewhat irregularly 
broken across. From Gargo glacier (left) come [91], ulinute schorl (with some brownish 
quartz), the clichroism being from almost colourless to bluish-grey or black; and [02], 
yellow-stained quartz with clear crystals partly coated with minute linlonite ; schorl occurs 
in nests, and some pierces the quartz. In  [174], from Rash ridge, part of the white rein- 
quartz is coloured by schorl. [ l l s ] ,  from Burchi glacier, consists of quartz, acicular 
schorl, a little chalcopyrite, minute silvery mica, aud perhaps a little dolomite. [84], from 
Gargo glacier, is a small specimen of quartz with aggregated ohlorite, a very little schorl, 
and some cupriferous pyrite. [189], from between Shallihuru nnd Samaiyar Bar glaciers, 
contains quartz, some tourmaline, pyrite, chalybite, nud (?) dolomite, with minute reticu- 
late rutile (sagenite) as figured by Rosenbusch,* the individual prisms being Q inch or more 
in length. A fragment adhering is a much-crushed mica schist, of pnle silvery mica mith 
a little of a sienna-brown variety of biotite, and containiug schorl needles. 

(Quartz, Bc.) Bock crystal oocurs in [319], and with euclosed iuiueral in [320], both fro111 
near Askole. [99] from Gargo glacier (left), and [ lOG] fro111 Emerald Peak ; also [40] and 
[41] (red-stained) and [39], all three from below Hntu Pir ; aud [311] from Baltoro glacier, 

dark, with limonite, all consist of crystalline quartz. [(i3], fro111 Bagrot glacier (left side), 
is n Hake, probably crushed vein, green-stained. So:ne mica occurs with the quartz ; it i n  
only a little in [l!)G], of R pale greenish silvery colour in [197], both from Hispar valley 
between the bridges, clearly intercrystallised in [312], from Ualtoro glacier, and with small 
clew brown prisms of quartz and specks of black iron oxidc in [92], from Gargo glacier 
sub-rounded). The micn forms pseudo-hexngonnl flnkcs mith clear prisnis of quartz in 12051, 

from H i ~ p n r  glncier, nnd is n~socinted also with white felspar in [24], from Astor valley. 
[ 2 l l ] ,  from Binfo glacier, a whitish quartz felspnr rein, contains dull green nggregates 

consisting of minuto lnica (? l~exngonal). Prisms of clear quartz are found with small 
~calcnohedra of calcite in [30Fi], from Goldeu Throne, and with minute fiattened rhombo- 

* " Micr. Pctrogr. of Rock-formiug Miuernls" (J. P. Iddinge), p. 146, fig. 68. 
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hedra (nail-head spar), in a confused heavy mass [239], from Baltoro glacier, containing 
some c?) chalybite and iron oxide, nnd fairly rich in n very minute black mineral, probably 
galene. 

Chalybite often occurs with quartz, forming in [132], from D.L~, a small vein with a little 
limonite. [88], from Gargo glacier, oontains also mica nncl indications oi other iron corn- 
pounds. [177:, from Samaiyar Bar glacier, consists of quartz (with some carbonate, 
minute mica, ancl a little chlorite), includes chnlybite and pyrite (some small, and a partly 
decomposed larger crystal). [74], from Gargo glacier, consists of quartz, mica, chalybite, 
chlorite, and felspar slightly green-stained. [263], two specimens, are vein quartz with 
some limonite, chalcopyrite, nnd white mica (with chalybite iu one, calcite in the other), 
apparently from a crushed chlorite schist; [262], with cha!ybite, and [261] contain pyrite, 
limonite, and n black substance, possibly from decon~position of the pyrite. All these 
specimens nre from Golden Throne moraine. [129], from yellow stratt~nl nt foot of Dar 
valley, has a powdery white crust a t  places, formed over a yellow mineral, which proves to 
consist chiefly of ferric sulphnte. I t  appears to be copinpite, ancl may have been formed 
by decomposition of iron pyrite which oocurs in adjacent rocks from this locnlity. The 
paper enclosing the specimen has been partially corroded. 

The next specimens consist of vein quartz with pyrite nnd sometimes limonite; four 
from left of Throne glacier [313], with some marcasite apparently in a chloritic scbist ; 
two [I561 from Samaiyar valley containing a black mineral, in one probably wad, in the 
other minute blende ; [9R], from Gargo glaeier with greenish (?) chlorite, silvery mica, a 
little of n carbonate, and some chalcopyrite; [273], much crushed, and [306], with a filmy 
(?)micaceous layer, both from Golden Throne. [69] consists of a quarlz vein in a crystnlline 
rock containing epidote, a large grain of pyrite, and probably magnetite ; [75] is a crystal 
of chalcopyrite: both these are from Gargo glacier. [286], from moraine east of Skoro Ln, 
consists of pyrite cubes on the surface of a slabby piece of whitish rock, probnbly a 
gneiss. The powder contains felspar, mica, rutile, and probably some apntite. In [321], 
from near Askole, the streak indicates hematite, but the specimen is light in weight, as 
if some other mineral may have heen removed. 

Traces of various ores of copper are, fairly numerous. F r o ~ n  Burchi glacier comes vein 
quartz, more or less stained with malachite, in [I091 containing nlso chalcopyrite, perhnps 
melnconite, possibly a little chalybite; in [I101 with brown dendritic markings, possibly 
an ore of copper; in [ l l2 ]  end [114] with schorl anrl whnt appears to be chnlcopyrite and 
melaoonite; in [113] nlso with schorl ; ancl in [ I l l ]  including a crushed micaceoiis layer. 
From Gargo glncier (left side) come [96], of quartz, with silvery mica and traces of copper 
ore, and [70]. This, like [135], from Bagrot glacier, has a greenish layer, (?) chloritic, some 
c:halcopyrite and specks of malnchite; anrl in the latter are also me lac on it^, and probably 
cuprite. [146], from oppowite Chalt, is n crushed vein, green-stained. [20], from west 

nide of Astor v~l ley,  nenr Astor, is n small fragment of dioritic rock (plagioclnse felspnr, 
hornblende) stnined with copper ore, which looks more like chrysocolla. In two specimens 

the copper ore is nsnociated with dolomite; it conwists in [322], from nenr Ankole, of melaco- 
nite. partly co~tcrl with malachite, :tnd in [235], from medial moraine of Haltnro ~ lac ie r ,  
of malachite, probably with a copper oxide, with a little ( 1 )  galena; and in [144], from ncrrl. 
Chelt, it stains n, cr~lshetl (?) cllloritic rock traver~ed hy a vein, prohahly dolomite. 

Calcite occurs in [323]. From near Askole, ns short prinms terminstetl by hliint rhombo11ed1.n 
(with p ~ l e  green micx), forming a crumbling mass, which coverH a fairly thick flake ; nnd 
as rhonlhohcllra, with nlinute chlorite, in [7fi], from Gargo glacier, and with quartz nlltl 
aqgregated biotite (a variety) in [lRl], from near Mir. [274], from the ar&te on the nscent 
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to Pioneer Peak (adjoining the pebbly grit 275), is an irregular crushed lu111p of impure 
calcite, including snlall greenish (?) chloritic patches, possibly fragments. This inay 

perhaps be a rock specimen rather than a vein. [255], from right of Throne glacier, is a 

very compact dolomite stained witli ferric oxide and possibly a trace of manganese. 
Specimens, which are mainly limonite, in some cases may be decomposed and stained 

rock fragments, b ~ ~ t  consist of vein quartz in [125], in [131] (with mica), both fro111 foot of 
Dar valley, and in [I231 (with mica), fro111 Burchi glacier. [60], from Bagrot glacier, may 

be vein or quartzose grit. [55] (brown and red) and [57], from 3aprot valley, and [307], 
from Golden Throne, appear to be fine-grained crystalline roclts much stained. [134] is 

probably also a rock fragment. I t  shows silvery lnicaceous surfaces, both parallel and roughly 
perpendicular to a close lamination, and may be a crushed gneiss or schist. Fronl Gnrgo 

glacier [85] (and similarly [el]) is n decomposed rock specimen. I t  contains abundant 

small pyrite and chalcopyrite, and effervesces slightly with HCI, but so far as  can be seen 
it more resembles a fine-grained gneiss. [134], froin foot of Dar \-alley, is a decoiilposed 

earthy roclr, enclosing fragiuents varying in size and shape, soiue being dull green, which 
prove to be chiefly an aggregate of mica, either green or becoming browu by alteration. 
The rock adhering to a red-stained quartz vein in [33] and in [34], from drbris north of 

Doittn, Astor valley, is clearly a fmgment of micaceous gneiss. 

We pass next to the geogmphical distribution of the rocks meutioued in the preceding 

list. Nr. Conway's collectiou coinnlences with sonle specimens from the Jlielam valley 

below 13arainula. These are a limestone and slates, not unlike some w l ~ i c l ~  occur in the 
Secondary series of the Alps. The next specimeus are fro111 Gorni, in the side valley 
north of the Tragbal pass. These (fallen blocks) nre granite a n ~ l  diorite. Advnncing 
thence up the valley of the I<ishanganga and the llurzil valley, *pliyllites, n 'conglomernte 
and then a 'granite were collected, and fallen blocks ilear Dlapnun furuished n slato and a 

serpeutine. Descending from the Burzil pass to\varcls the Astor valley, 'hornblende 
clioritc and 'chlorite schist were found; in fallell blocks diorites and a micnceous gneiss ; 

nnd one wnter-rolled specimeu of argillite. Near Astor, two vnrieties of gneiss were 
obtained fronl boulders. l3clow Astor, n *diorite on the west of llie river, and apparently 
also on tho east,, and fnllen blocks of hornblendite on the I\-cst, a *gnrnetiferous gneiss 
(ncnr I'nrri), common as big boulders do\v11 the vralley; and then *granulite nnd *fine- 

jirain~tl gneiss (these t\\ ,~) abundant by the rondsitle). The strilies aud dips recorded by 
Mr. (!onway in some cases ]nay bc rather planes of jointing, and in otlicr crystalline 

inasses nre nlost probably to be rccltoned as results of pressure. Down to this part of tlle 
Astor vnlley tho sthikes vnry fro111 15" \V. of N. to 10" E. of N . ,  bhe dips varying from :i02 
en~twnrd to verticlll. I h m  tho lower part of t l ~ c  vnlley, nnd from bclow EIatn I'ir, come 

'~~~icctceoos gneisses, nnd 'dioritc a l  llr~mghnl. In  tlic valley the strilies vary from N.N.E. 
to ~ierirly N.E., the dips bring on the .qont,h-cnstcrn side fro111 30" to 45", while below Hatu 
Pir lhc strike vnries I~ct\vcen 10" N. or 9, of E., tho (lips bcing 33" on the soutllcrrl sitle. 

The first speci~nens I~rought by Mr. Conw~~y froin the valley of the Indus conle from the 
nt-ijilil~onrl~ood of Bnnji. Tliey arc 'granile, ho~~nblentlite, tleco~nposed dinbase, and 

micnceou~ goeins. The next fipccinlens nre represcntatives of the Bagrot valley, wl~icll 
enttbro the Gilgit (a tributary of the Indus), carrying tlic druinage of n line of lofty penks 
nnd their eoutllcrn  spur^, ~ h i c l i  c11rve roiind from nnkipuslii on thr \yest t,o Emerald Peak 
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on the east. From below Sinakar, in the lower part of the Bagrot valley, comes a 'horn- 
blende schist, the general strike being nearly E.N.E., dip northerly 5Fj0, and a *diorite. 
Hence to a fork in the valley near the foot of the Bagrot glacier, the specimens represent 

apparently *crushed gneiss, and diorites of more than one kind. 'One of these is said to 
extend far along the valley; others are common in the de'bris. Some strikes are recorded 
to easterly or east-north-easterly points, but the dips vary. The Bagrot glacier issues from 
a loop of peaks, and Mr. Conway remarks that the mountains on the western side of the 
glacier as  far as  Rakipushi consist of hornblende rocks, like those of the Bagrot valley. 
From the ridge he collected a *crushed gneiss, and from the Kamar nala beyond a crushed 
*quartrose mica schist. On the eastern side of the glacier were collected a calcareous 
'sillimanite schist and a 'horublende schist, the latter being pretty certainly a crushed 
doleritic rock and not unlike some of the "griiner schiefer" of the Alps. From the 
glacier come a diorite, common in the left moraine, and a crushed mica schist. Passing 
up the eastern fork, Mr. Conway collected a *hornblende schist or pressure-modified 
diorite, a *mice diorite, some *sericite schists, before reaching the foot of the Burchi 
glacier, which, descending from the north, joins the yet larger Gargo glacier. The 
specimens from near the former represent n crushed *calc-mica schist ( i n  situ on the spur 
between the two glaciers) and (from the left moraine) an impure limestone, a phyllite, and 
a diorite-so that there must be here an infold of comparatively unaltered rock. From 
the other glacier a crushed 'actinolitic schist occurs on the left bank of the valley beyond 
Gargo; yet further up on this side comes a *gneiss (crushed). The glacier was now 
crossed again to the slopes beneath Emerald Peak, on the ascent of which 'sericite and 
*chlorite schist mere obtained. The right moraine of the Gargo glacier furnishes sericite 
schists, the left moraine or left side piedmontite schists, chlorite schist, diorite, hornblende 
schist or schistose cliorite, celc-mica schist, phyllite, and from an old moraine another diorite. 
Piedmontite schist also comes from a boulder further down the valley on the left side. The 
exact locality where this interesting rock occurs i n  xrtu is not determined, but it is clearly 
somewhere in the buttresses of the Gargo peaks. These are part of a huge spur which 
extends from the Emerald Peak to Dubanni. The strikes along the Gargo valley from the 
fork are generally between 5? H. of E. to 7' 9. of E.S.E., the dips on the south sicle of the 
valley and on a peak east of Gargo northward from 40° to 80° or vertical, ou the north 
side of the valley soutlrwartl (ion. On the hill above the icefall, however (left side), and 
on Emerald Peak, the strike is N, of E.N.E., the dip southerly 30° to 75". 

The next set are from the valley leading to the Gilgit river from Chalt. The geology of 
this region was iuvevtigated by Surgeon Captain Giles. Here Mr. Conway took only a few 
specimens (*diorites end 'I~orntrlendite), and remarks that the rocks nre similar to those of 
the Bagrot valley. Approaching ant1 passing Chnlt, *crystall~ne limestone irr sitrc, and a 
*chloritic rock occur; the strike of these varies from 8" N. of H.E. to 13" R. of E., the 
dips being northerly from 50' to 8P. I t  is noted that much nearer Gilgit the strike of the 
rocks was E., the dip varying, and that on going northward it  bends round to be n little 
more nearly in the direction of the valley. 

The next set of speoimens represent the rocks between Guhnet and Rhsiyer; they are 
*scbistose calcnreous grit, *tine-gained gneiss (both ~ i d e ~  of river), a *granulit,e, 13 

*crystalline limestone, a 'micnceous gneiss (at Hhaiyar), and as loose specimens, garnets, 
common near the crystalline limestone, a felstone (Gulrnet), and hlack garnet-schist 
(abundant), the last bearing some resemblance to a rock in the Lepontine Alps, on the 
southern side. I t  is  Ilighly probnl~la that we hare in this region, as in part# of the 
Lepontine Alps, a series of gneissic rocks overlain by 6 group of crystalline schists, 
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probably metamorphosed sediments, over which comes a late series of comparatively 
unaltered strata. The strikes at  this part are stated to be " parallel with the valley near 
Gulmet, dipping a t  30° in a soutl~erly direction; " above this they vary apparently from 
E.N.E. to E.S.E., the dips being generally on the southern side, from 20' to verticel. 

In the Samaiyar valley, below the glacier, are *a fine-grained gneiss, *granite (left side, 
west of camp), and, from fallen fragments on the same side, a schistose dipyr rock, 
crgstalline limestone,a mica schist (with some secondary mica), and a schistose grit (brought 
down abundantly by avalanches). The character of these rocks suggests the possibility 
that the granite is intrusive in the seiiimentaries. The strikes in this part of the valley 
vary from 6O N. of N.E. to S. of S.E., the dips being very high, generally from 85O to 
vertical. Along the Samaiyar glacier, on the left bank, is a *somewhat micaceous gneiss. 
On the right, near Trough Camp, n *micaceous conglomerate, which recalls some rocks of 
Hiironian age in Canada. On the same side, near tho east end of " Trough Saddle," a 
*fine-grained gneiss (common down the left moraine of the glacier). The strikes below 
Trough Cemp are between E.S.E. and 10" S. of S.E., dip southerly .55O to 80°, but a t  the 
east end of " Trough Snddle '' the strike is nearly N.N.E., the dip vertical. 

After returning to the Nagyr valley and ascending to Hopar, there come, beyond it, a 
*fine-grained gneiss, a 'mica-diorite and as loose specinlens along the left side of the 
Nngyr valley and of the Bualtar glacier (apparently fro111 the Crown of Dirran) diorites; 
froul the medial moraine of the glacier a granite, and from the right one a " number of 
rocks similar to those of the Bagrot valley." The st,rike below Nagyr is 10" N. of S.E., 
dip northerly 75O, but south of Hopar the strikes vary fro111 5' 8. of S.E., dip southerly 30° 
(several places) to S. of E.S.E., dip southerly 50°. Along the Sh~llihurii  glacier, a t  and 
above RIir Camp, come a *fine-grained gneiss, a 'crushed mica schist, a *calcareous mica 
schist, a *limestone breccia (left bank), and from the Dasskaram Needle a 'fine-grained 
gneiss, and a *mica schist with secondary mica [187, 1881. A fine-grnined gneiss is 
recorded as common iu the BIir moraine, and said by Mr. Con\\ay to correspond with that 
in the I '  Trough Saddle." The strikes along the valley and on Dasskar~in Needle vary 
from 5' S. of S.E. to 15O N. of S.E., the dips being south-westerly from 75O to 86O. From 
the Samaiyar Bar glacier come a crushed niica schist (left side), and a crushed cnlc schist 
(right moraiue). The Iinsll ridge on the right bank of the Barpu glacier was climbed in 
more than one place. The eastern face consists of a 'garnetiferous gneiss, 'crystal1111e 
limestone, nncl a 'mica diorite forming nll the tipper part of the ridge ; tlie more western 
part of *g:~rnetiferous gneiss aud (?) 'Itinzigitc, *micnceous gneiss, 'banded gneiss, and a 
'diorite (" forniing n tbiu vein at  the top of the ridge "). Tho ridge thus must consist 
very Inrgely of gneissic rocks, wliicll, however, probably are pressure-modifiet1liel igneous 
rocks. The strike is recordeci as from 10' to 25" S. of S.E., the dips vnrying, above Bnrpu 
Camp being southerly 30° to 80°. 

In nscentling by the long Hispar glacier to tlie pnss of the same nnnle the following 
rocks were collecled : a 'line-grained gueiss on Shulrurri near lhe foot of the glacier, also 
nhundant in the ~noraine, and n 'nlicnceous gneiss (leI1 bank) ; nntl on the right (nearly 
three-Aflhs of lhe wny up) a *gmnitc, \vllich nccordi~ig to Mr. COII \VR~ is conliilon down 
thr riglit ~norninr, nnd considcrnblg Irigher up (cnmp by Hispnr Snowfield) a 'micnceous 
gneiss. The strilccs vnry fro111 2" N. of E.S.E. to 10" S. of E.S.E. ; the dips recorded from 
thc lower part of Lhe glacier, on the lcft bank, are vertical nnd 75" southerly, from the 
upper end, right bnnk, yertici~l and (iO'. northerly. Tbe  loose specimens are (iu fallen blocks), 
fmm t,he right b n ~ ~ k  below Shnkiirri a ~nicnceous gneiss, fro111 the left ou Ilnigoluni ulopes 
a ba~ided gneiss (co~nn~on) ; also a snlldstone ch~rnctcristic of the morninc of thc liero Lumbs 
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glacier, and from the right mornine a fine-grnined gneiss (common). Evidently the rocks 
on either side of this huge ice sheet are crystalline, but an infolded mass of comparatively 
unaltered sedimentaries must exist son~emhere among the peaks to the south. 

I n  the descent over the B i d o  glacier from this pass a 'gneissoid granite waa found on 
the right side a t  Snow Lake Camp (the firbt halting-place), the structure striking lo0 
N. of E., dipping GO0 northerly, then at  '' Ogre's Cnmp " (on the same side), and again at 
Snmbln Cnnip, near the lower end of the glacier, a 'micaceoos gneiss, in the former place 

striking 5 O  N. of S.E., dipping 80° on the southern side. Prom the left bank, a t  the foot 
of Lntok glacier (eastern angle), comes a +granite, which according to Mr. Conaay forms 

the bulk of the rlibris.  Moraine specimens are : granite (the rock whioh "appears to 
form the needles "), fine-grained gneiss, crushed micaceoi~s gneiss, and two specimens of 
crgstnllised actinolite (these, however, may be only vein products) (right side), and a slate 
(obtained a few yards from Ogre's Camp). 

From the valley of the Biaho, rather west of the entrance of that from the Biafo glacier, 
comes (near Askole) a 'mica diorite, and as  loose fragments, a garnetiferous (?) quartzite, 
two varieties of garnet schist, one which is water-worn, of the black kind already mentioned, 
the other containing chlorite and green mica, also a crystalline dolomite and a fine-grained 
sandstone. On the ascent to Skoro L a  (roughly south of Askole) a *micaceous gneiss was 
collected. The specimens indicate that the rocks enclosing the Biafo glacier correspond 
uenernlly with those on the west side of the Hispar pass, and that the belt of sedimentaries, 
already noted as occurring somewhere among the mountains on the left bank of the 
Hispar glacier, possibly is prolonged into those on the right bank of the Binfo glacier. 

A rnther large v~l ley  clescends into the I3iaho valley, carrying the drainage of the 
I'unmah glacier, and separated from the one occupied by the Binfo glacier by a spur-like 
range of lofty mountains. The western side of the extremity of this contains 'crystalline 
dolomite nnd a 'fine-grained gneiss, the eastern side a *crystalline limestone, a *horn- 
I~lende whist, a 'fine-grained gneiss, and a 'garnetiferous mica schist. The strike of the 

dolomite on the one side nntl of the limestone on the other is 11" S. of S.E., the dip being 
40' towards the south-west. Ascending the Biaho valley above the junction with that 

bringing t.he water from the Punmnh glncier, Mr. Conaay obtained, just a t  the angle 
between them, a *fine-grained gneiss, striking 5 O  N. of S.E., and dipping 'iOO on the south- 
westerly nitle. Nenr the foot of the Baltoro glacier, above the camp, comes a 'glanite 
and n sandstone from blocks in the bed of the river. By this glacier on the north side 

were 'granite, a 'fine-grained gneiss (into which apparently the granite is intrusiirtl), a 
'crptnlline limestone, the second striking 7" S. of B.S.E., dipping lo0 on tbe western sicle, 
the third striking 10" N. of E., dipping RS0 southerly, bat with many contortions. On the 

wuth siJe *granites, of which, according to Mr. Conway, the mount~ ins  rising on this 
s ~ d e  of the lower pnrt of the glncier consist. The moraine on the right Lank furnished an 

ordinnry limestone, a black argillite, and a crystalline limestone ; the mcdial one n fine- 
grained gneiss, n snndatone, a slnty (? felsitic) tn5, a limestone, a pneodo-jade (n~arlted as 
rnre), three specimens (of which the bulk of the moraine is said to ronsisl), vix., a crnshe(1 
gneiss, n sandstone, and a slate. 

About this point n marked c l ~ ~ n ~ e  tnkes place in the scener!. From the higher pnrt of 

the Biafo glacier the mnl~ntnins are charncterised 1,y needle forms; further to the east, 
thougl~ lofty, they are more rounder1 in outline. In  thia part Cvstnl Peak rises on the 
right bnnk of the Bnltoro glacier. From its southern elopes come (order oncertniu) *fine- 

grained gneiss, a 'calcitic qunrtz schist. a *dark mica whist, *dnlomite, nnd *limestone, 
hoth crystalline). n 'fine-grained gneiss, nnd another one crun~pled. A specimen from 



C O L L E C T I O N  OF R O C K  SPEC'IJIENS. 

the summit of Crystal Peak unfortunately cousisls mainly of crjstallised quartz, but this 
adheres to a brecciated rock, some fragnlents iu which effervesce a little, and may be 
limestone. The mass of practically unaltered sedimentary rock, of which the moraine has 
already given ninple evidence, inny therefore include the Crystal Peak. On the ascent to 

IVhite Fan pass, south-east of the same peak, mere collected a 'mica syenite, a crystalline 
but fine-grained *white dolomite. A greyish 'crystalline limestone occurs, i t  is said, 

apparently belonging to a mass of green rock, in which are thin seams of *noble 
serpentine. Half way up to this pass the strike is recorded as S.E., the dip being 75' to 
the south-west. A *cliorite comes from the angle peak, i.e., that which rises from the 
above-named mass west of the Godwin-Austell glacier. 

The moraines from Gusherbrum give a sandstone and earthy lin~estones. The right bank 
of the Throne glacier 'phyllite, *argillite, *limestone (these three being associated), 'slnte, 
and a *limestone breccia (this, however, might be a fault product). Prom thc left bank 

of the same glacier (whether it) sit11 is uncertain) a fine-grained gneiss, a granite, aud n 
clolomite (the last is said also to occur in Golden Throne). The strike in the mountains 

by the glacier is said to be 70° S. of E.S.E. (clip about vertical), and this continues all 
along the valley. The nlornine starting froill the western foot of Golden Throne affords 
sandstone, grits, and calcareous grits (both schistose), limestones and dolomite, and the 
peculiar felstones described above. Mr. Conway states that the last named occur 011 the 
mountain and appear to form bands in the schistose grits. On the Pioneer Peak the 
first point of the ar&te reached yielded schistose grits, one of which (n purple specimen, 
with small pebbles) occurred again a t  the second peak, striking E. of S., and dipping 
35' to the east. I t  is evident that a considerable mass of sediiuelltary rock n u s t  be 
infolded from Qusherbrum to Golclen Throne. 

The  alley of the Indus from Parkatta to Tolti (roughly S.S.W. of the district, last 
described) lies ainong alternatiug *cliorite and "granites." Higher up, from Himis to 
tlle turn for Lnmn-yurii, alnong 'nrgillite aild *slate (just like the redder slate of Llanberis), 
said by RIr. Conway to be sand\\~iched " with granite. 

Again and agniu throughout this district of the liarakornms, rocks bear evideuce of 
severe pressure, the result of earth mo~ements .  I'uttiug aside those which nre either 

certni~lly or probably of igneous origin, we find three rnther well-marked groups. One, 
fine-grnined, speckled, gneisses, very siinilar to those ~vhich occur on the sout~h side of the 
Ccntrnl IIighlands of klcotlnnd (e.,q., about Blair Athol) ; secondly, crystalliue schists, 
li~nestones nnd dolomites, doubtless n~etamorphosed seclimentnries, several of which are 
prnctically identical with specimen!: described by one of us from the Lepontine and 
l'enninc Alps; 1. aud, thirdly, n group of seclin~entnry roclts (not more than inechauicnll~. 
altered), sometimes nlso very like the Mesozoic rocks of the Alps, t,liough occnsionally some 

have n rather more nncient aspect. \\'it11 these the peculiar felstones of thc Golden 
Throne nppenr to be nssocinted, nnd in one or two places the presence of somewhnt nltered 

frngnl~ntal rocks is suggested. I t  seems probnble that thc history of the I<nrnkornm 
re~ioll is very similnr to that of the Alps. First IL great flool. of crystnllinc rock, pnrtly 
igneous, partly ~lletnmorphic, in thc more strict sense of the word, on whicli ~vns Inid do\vn, 
possil~ly wit'h interruptions, nnd mnrltcd intervening disturbances nnd denndntions, a 

s('lic!s of sedilnclltnrg rocks. This ended, nll were affected by n process of folding on n 
~ i ~ n n t i c  scnle nnd uprcnrcd into n mountaiu mans, which h n ~  been carved by the usunl 
n ~ e n t s  of den~~dntion into pcnlts nnd vnlleys far ~urpassing in wildness nnd grandeur even 
(.hoar of the Alps. 

t T. Q. Doni~cy, 9. J. C f .  S., I A W ,  vol. xlvi, p .  187; nnd 1893, vol, xlix. 11. 89. 
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AT the suggestion of the Director of the Royal Gardens, Kew, I 
made, with the help of Mr. McCorinicB, a carefully localised collec- 
tion of dried plants. These we presented to  Icew. I am indebted 

to the Director, Mr. Thiselton-Dyer, F.R.S., for the following list of 
determinations, which was lllade by a member of the Icew staff, Mr. 
W. Botting Hemsley, F.R.S. 

RANUNOULACE~X. 
. . . . . . . . . . . .  . . . . . . . . . . .  Anonone rrlbann, Stev. i s a t  

Collinrttlte~r~rcri~ cnclrerr~irinn~rr)t, Camb. i Sat . . . . . . . . . . . .  
. Rar~~trzc~rlrrs Iry~~erhove~ts ,  Rottb, var. Bnrpu . . . . . . . . .  

. . . . . . . . .  ~tntarrs, Regel . . . . . . . . . . .  I Mir Pool . . . . . . . . . .  J Gandar ... R~z~lrrrrculus rttbrocnZ?l.r, Regel . . . . . .  Haigutunl 
I.sop?p~cirt !lrrrnd{flo,.riirr, Fisch. (much I 

reduced) . . . . . . . . . . . . . . . . . .  I Above Trough C ~ m p  
. . . . . .  Dclpltii~irtr~~ ~rrtrtonico~ron, Itogle ... 1 Pool Camp 

.icor~itlrnt Nnl~ellrts, L. vnr. rotl~ndi- 
. . .  . . . . . . . . . . . . . .  .f i l i~tnz, Hk. f. and T Maugo Rrangsa 

I 
I 

B E I ~ I I E ~ I D A C E ~ .  I 

I3crhevi.s v~tlgnrir ,  L. . . . . . . . . . . . .  i South slope, Rnsh ridge . . . . . .  

PAPAVE~ACE~E. 
. . . . . .  I'rrpurvr r~rtdicnrrle, L.  . . . . . . . . .  Lcft br~nk,  Hispar glncier 

Fu>~~nr.tcnrn. 
. . . . . .  (:or.!/dtrlin (:o~~nlrirrrrtr, Wall . . . . . . . .  Left bnnlr, Hispnr glacier 
. . . . . .  Cor!ldnlis crnnni,folitr, Roylr . . . . . . . . .  R,ight I)ank, nnlt,oro glacier 

~or!/rlrtlix tihrticn, Elk. f .  and T. . . . . . . .  (?) 

C n n c ~ ~ n ~ m .  
I'rlrryn c.tscrrl)rr. I~erleh. . . . . . . . . .  I ) c ~ s s k n r ~ n ~  Needle . . . . . . . . . . . .  

. . . . . .  Drrrl)ir Strrtni'rrrpi~, H. f .  and T. ( Gilgit Rond, Astor to Doinn . . .  1 : Snt . . . . . . . . . . . . . . . . . . . . .  
Drithr~ tihetici~,, H. f .  ant1 T. (very much 

reclnced) . . . . . . . . . . . . . . .  I'ool Camp . . . . . . . . . . . . . . .  
77 
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TA~~AIIICACE~E . 
Myricnrin ckgnnn. Royle . . . . .  

NAME . 

CRUCIFERIE (continued) . 
Dmltn incontptn, Stev . (1)  . . . . . . . . .  
Drnln glncinlis. Adnms . . . . . . . . .  
Dmbn near D . nlpinn . . . . . . . . . . . .  
Dmbn it~cni~n. L . . . . . . . . . . . . . . . .  

' i  Mn1c02mia n.friennn9 (two 
varieties) . . . . . . . . . . . . . . .  

Cochlearia Conzunyi. Hems1 . sp . n . . . .  
Siayrnbrir~nz n~ollissimuin. C . A . M . var . 
Conringin plnnisiliquct. F . and M . . . .  
Brnya rosen. Bunge . . . . . . . . . . . .  
B~nesicn cnit~pestris. L . . . . . . . . . . . . .  

f . . . . .  Capsellu B~rrsn pnstoris. Medic 
( 

Chorispora snbulosn. DC . . . . . . . . . .  

1 . . . . . . .  Chorisporci siliricn. Ledeb 

. . . .  Cheiranthus himnlnicus. Camb . 
( 

I . . . . . . . . . .  Thlaepi alpertre. L 

CAPP~IDACE~E . 
Cnppnrie spinosrr. L . . . . . . . . . . . . .  

VIOLACEE . 
Viola Patrinii. DC . . . . . . . . . . . . .  
Vioh canina. L . . . . . . . . . . . . . . . .  

CARYOPRYLLACE m. 
. . Saponaria V['trccarin. L /3 91-antliflora 

. . . . . . . . . .  Sikne Jloo~.croftinnn. Wall 

Silene conoiden. L . . . . . . . . . . . . .  ( . Lychnis brochypetnln. Edgew and ! 
Hk . f . . . . . . . . . . . . . . . . . . .  ( 

Ceraatirtnc triqynum. Vill . . . . . . .  i 
( Lyclrnin npetnla. L . . . . . . . . . .  i 

Stellaria TVeblriana. Wall ( . . . . . . .  i 
. . . . . . .  Arenarin lwlontcoi~ler~ Edgew 

GERANUCE~E . 
. . . . . . . . . . . . .  Gernnir~nt protenre. L 

. . . . . . . . . .  . . . . . . . . . .  Gernni~tm collinron. Bieb Negyr to Hopar 

PLACE . 

South slope, Rash ridge . . . . . .  
South slope. Rash ridge . . . . . .  
Left bank. Hispar glacier . . . . . .  
Near Strawberry Camp . . . . . . . . .  

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

Nagyr 
Hunnuno. Hopar 
Rash ridge . . . . . . . . . . . . . . .  
Hatu Pir . . . . . . . . . . . . . . . . . .  
Moraine near Gargo . . . . . . . . .  
Nagyr to Hopar . . . . . . . . . . . .  
South slope. Rash ridge . . . . . .  
Askole . . . . . . . . . . . . . . . . . .  
Nagyr . . . . . . . . . . . . . . . . .  
Hopar . . . . . . . . . . . . . . .  
Left bank. . Hispar glacier . . . . . .  

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

Gilgit Road. Astor to Doian 
Dirrsn 
Sat . . . . . . . . . . . . . . . . . . . . .  
Moraine above Windy Camp ... 
Above Trough Camp . . . . . . . . .  
DasskaramNeedle . . . . . . . . . . . .  

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

Moraine above Strawberl-y Camp 
Nagyr 
Rash ridge . . . . . . . . . . . . . .  

Hatu Pir . . . . . . . . . . . . . . . . . .  

. . . . . .  Gilgit Road. Astor to Doian 
... Moraine above Strawberry Camp 

. . . . . . . . . . . . . . . . . .  Askole 
. . . . . . . . . . . .  Nambln Brnngsa 

. . . . . . . . . . . . . . . . . .  Hoper 

. . . . . . . . . . . . . . . . . .  lakole 
. . . . . .  8011th elope. Rash ridge 
. . . . . .  Left bank. Hispar glacier 

. . . . . . . . . . . . . . . . . . . . .  Mir 
. . . . . . . . . . . . . . .  BoggyCamp 
. . . . . . . . . . . . . . .  Pool Camp 

. . . . . . . . . . . .  Footstool Camp 
. . . . . . . . . . . . . . . . . . . . .  Mir 

. . . . . . . . . . . . . . .  Boggy Camp 
. . . . . . . . . . . .  Negyr to Hoper 

( 

( 

RUTACE~E . 
Rtctu Cikdi. Hemsl . sp . n . . . . . . . . . .  

HEIGHT 
IN FEET . 

.-. 

c . 13. 000 
c . 13. 000 
c . 12. 000 
c . 11. 000 
. 
7. 790 
12. 000 
13. 400 

c . 10. 000 
c . 11. 500 
c . 8. 500 
c . 13. 000 
10. 360 
7. 790 
9. 220 
13. 500 . c 8. 000 
9. 500 

c . 9. 000 
c . 12. 700 
c . 16. 000 
c . 16. 500 
. o 12. 000 

7. 790 
13. 400 

. c 10. 000 

. c 8. 000 . c 12. 000 

10. 360 
11. 700 
9. 220 
10. 360 

. c 13. 000 

. c 13. 500 
11. 630 
13. 670 
14. 780 
16. 430 
11. 630 
13. 570 

. c 8. 500 

I Dirnn  . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  Sat 
. . . . . . . . . . . .  Paipering maidan 

L ~ o u n r r ~ ~ c ~ , ~  . 
. . . . . . . . . . . .  . Medicngn nati1.o. L . . . . . . . . . . . . .  Nagyr to Hopar c 8. 500 

. c 9. 000 
10. 990 
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L E ~ U M ~ ~ ~ A C E X  (~0ntitLlted) . 
. . . . . . . . . . . . .  Nedicago fulcota. L 

. . . . . . .  CReslleya eunenta. Benth 
.... . Camga~ tn  tragacallthoitles. Poir var 

. . . .  Astrngalzts ndest~~icqfoli~ts. Benth 

. . . . . . .  Astragalus strictus. Grah 
As tmga l~u .  near R . oryodon. Baker ::::I 

. . . . . . .  Astragalits frigidus. Benth I ( 
. . . . . .  Astragaltts Roylealtzts. Bunge 

. . . . . . . . . . . . . . . . . . .  Ast~agalus sp 

. . . . . . . . . . . . . . . . . .  Astragnlus sp 
Coltiten arboresccns. L . . . . . . . . . . . . .  
Hedysntwti& filconeri. Baker 

I ... i I 
Cicer soongniicn. Steph . . . . . . .  !I I 

ROSACEE . 
Cerasus Grifltltii. Boiss . . . . . . .  
S ~ i r a a  11 ypericijolia. L . . . . . . .  
E'i.agarin vcsea. L . . . . . . . . . . . .  
Potentilla Ivglisii. Royle . . . . .  
Potentilln .fv?cticosn. L . vnr. pitmiln 

Potenti lk Snlessovii. Steph . . . . . .  
Potentilln na~rltifida. L . . . . . . . . . .  
Potentilla desertovun~. Bunge ... 

Potcnlilln nrg!lroplr!ylln. Wall . . . .  

Potentilln nitsrvit~a. L . . . . . . . . . .  
. ~ o t r n t i ~ ~ o  gelirtn. c A . P . . . . . .  :::'I 

Potentilln h'i/~bnldi . Haller f . (S ib-  

Askole . . . . . . . . . . . . . . . . . .  
Nagyr . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  Askole 
Dirran . . . . . . . . . . . . . . . . . .  
Hatu Pir . . . . . . . . . . . . . . . . . .  
Hunnuno. Hopar . . . . . . . . . . . .  

. . . . . . . . .  Near Strawberry Camp 
Dasskaram Needle . . . . . . . . . . . .  
Burchi . . . . . . . . . . . . . . . . . .  
Gargo . . . . . . . . . . . . . . . . . .  
Left moraine. Shallihurn glacier ... 
Left bank. Hispar glacier . . . . . .  
Sat . . . . . . . . . . . . . . . . . . . . .  
Sat . . . . . . . . . . . . . . . . . . . . .  
Hunnuno. Hopar . . . . . . . . . . . .  
Hispar valley . . . . . . . . . . . . . . .  
Near Strawberry Camp . . . . . . . . .  
hlir . . . . . . . . . . . . . . . . . .  
~urc l ; i "  . . . . . . . . . . . . . . . . . .  
Left bank. Hiepar glacier . . . . . .  

. . . . . . . . . . . . . .  Bagrot valley 

Gilgit Road. Astor to Doian . . . . . .  
. . . . .  Left bank. Hispar glacier 

Burchi . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . .  Dasekamin Needle 

Snow-lnke Camp . . . . . . . . .  
. . . . . .  Left bank. Hispnr ilacier 

Nagyr . . . . . . . . . . . . . . . . . .  
Hispar . . . . . . . . . . . . . . . . . .  

. . . . . .  Left bank. Hispar glacier 
. . . . . . . . . . . . . . .  Baltoro valley 

Nagyr . . . . . . . . . . . . . . . . . .  
Sat . . . . . . . . . . . . . . . . . . . . .  
Moraiue near Gnrgo . . . . . . . . .  

. . . . . . . . .  Near Strawberry Camp 
... Moraine nbove Strawberry Camp 
. . .  Left bnnk. Shnllihuru glacier 

Nngyr to Hopnr . . . . . . . . . . .  
... Aloraine above strawberry Camp 

~ A K I F I ~ A O A C E ~ E  . 
RiAcs himnlotsc. Dcne . . . . . . . . . . . . .  
Ribes orieirtn/r. poir . . . . . . . . . .  
Sazlfrngn sil~ivicn. L . . . . . . . . . . . . .  

. . . . . . . . . .  baldin procirntben~'. L.) 
Potcntilln reric.cn. L . var . . . . . . . . . .  
Potentilln. sp . . . . . . . . . . . . . . . . . . .  
Roan ntncroplr!ylln. l i n  (1 I .  f . . . . . .  i 

. . . .  Cotoneaster iatonit~~rlnvin. P . and M 

Snx{frngn intbrirntn. noyle . . . . . . . . .  
. . . .  Snzifragn opponitifolin. L . . .  

. . . . . .  Rnz(frnqa . S'tvnchr!,;. Hk f and T 

. . . . . . . . .  Near Strnmberry Canip 
. . . . . .  Left bnnk. Hispar glacier 

Nngyr . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . .  Sat 

. . . . . . . . . . . .  Pnipering mnidan 
. . . . . .  (tilgit Road. Astor to Doinu 

Left bauk. Hispnr glncier . . . . . .  
Gilgit Road. Astor to Doian . . . . . .  
Rlornine above Strnwberry Cnmp ... 
Soutli slope. Rash ridge . . . . . .  
Left hank. Hispar glacier . . . . . .  
Angle of Latok glacier . . . . . . . . .  
Above Trougli Cnmp . . . . . . . .  
Dnsclkaram Needle . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  Hatu Pir 
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S.LKIFRAOACE,E (conlitr~ted) . 
. . . . . . . . . . . . . . . . . .  Sasi f r lga  Nircrilus. L . . . . . . . . . . . . .  skoro L a  

Pnrncrosicr w n t n .  Ledeb . . . . . . . . . .  / Hoper . . . . . . . . . . . . . . . . . .  
I 

Rash ridge . . . . . . . . . . . . . . .  . . . . . . .  Stdun8 tibeticunr Hk f and T { ( Dasskaram Needle . . . . . . . . . . . .  
. . . . . .  Left bank. Hispar glacier 

( Left bank. Hispar glacier . . . . . .  
. . . . . . . . . .  Sedum Eicersii. Ledeb 1 Nambl Bnngsa  . . . . . . . . . . . .  

. . . . . .  ( Right bank. Baltoro glacier 
. . . . . . . . . . . . . . . . . . .  . . . . .  Sellurn jtrstigintcim. Hk f and T 1 Dinan 

... Setl~ota (loi(ttic1ittt. DC ( i Moraine above Strawberry Camp . . . . . . . . . .  ... i / Left moraine. Shallihuru glacier 
. . . .  . . . . . . . . .  Srttrperricrtrr~ nc~tmi t~nt i i t t~ .  Dcne Angle of Latok glacier . . . . . .  . . . . . . . . . . . .  Coty lnhn  le~rcantln Ledeb I Askole to Korofoo 

. . . . . . . . . . . .  . . . . . . . . . .  Cotyletlon Lieecnii. Leaeb j Hunnuoo. Hoper 
I 

HAJ~URARIDACEZ . I . . . . . . . . . . . . . . . . . .  Hipprtn's rtrl!gnr.ia. L . . . . . . . . . . . . .  i Bnrpu 
I 

U~ELLIFERIE . 
I3ripl~rrr1im .f~tIctrt~irn. L . var . rligro- . 

crtrl~trn . . . . . . . . . . . . . . . . . . . . .  i Shukurri . . . . . . . . . . . . . . . . . .  
. . . . . .  Pler~roxpernt~rttc Cnndollei. Benth . . . .  / Left bank. Hispar glacier 

Herctcle~intpinntttrrn~. C . B . Clarke ... ! Baltoro valley . . . . . . . . . . . . . . .  
Cnrrttn Crrrrti. Linn. . . . . . . . . . . . .  1 Nagyr . . . . . . . . . . . . . . . . . .  

I 

CAPRIFOLIACELX . 
Lortircrr~ glnrtcrt. Hk . f . and T . . . . . .  

. . . . . . . . . . . .  Vnlerinnn t1ioic.n. L Hunnuno. Hopnr . . . . . . . . . .  . I I Hatu Pir . . . . . . . . . . . . . . . . .  
. . . . . .  I'nlericlnn .J.~achkei. C . B . Clarke ... 1 Oilgit Road. Astor to Doian 

I 

. . . . . .  South elope. Rash ridge 

RGRIACE.E. 
Grrliirnr r.er~rm. L . . . . . . . . . . . . . . . .  

I 
' r~aakam slopes . . . . . . . . . . . . . .  
i 

Lonicern nricrophylla . Willd . . . . . .  I Paipering maidan . . . . . . . . . . . .  

Left bank. Hispar glacier . . . . . .  

COXPOBIT.E . 
(; Near strawberry Camp . . . . . . . . .  

Erigerorr rir~tlrynloitl~s. C . B . Clarke 1 Hunnono. Hopsr . . . . . . . . . . . .  1; Balpu . . . . . . . . . . . . . . . . . .  
Erigo.011 montirolrta. DC . . . . . . . . . .  Nagyr . . . . . . . . . . . . . . . . . .  
Eriyeron nlpinuo. L . ror . r t n ~ w r r ~ .  1 
Hk . f . . . . . . . . . . . . . . . . . . . . . .  i Left bank. Hispar glacier . . . . . .  

. . . . . . . . .  A * t ~ r  tLrtirrtr . Hk . f . . . . . . . . . .  . . . . . . . . . . . .  

. . . . . . . . .  
. . . . . . . . . . . .  . . . .  Leontopntlirtm nlpinrlm. Cam Hnnnuno. Hopar 

Dasskaram Necrlle . . . . . . . . . . . .  
. . . . . .  

A ~ l p h t l l i l  rirgntri. Thorns., and var . 
. . .  

' . . . . . . . . .  rlt~rc~holia nrtlri!jenn. DC . . . . . . .  f Near Htrnwherry Camp 
I l Mir . . . . . . . . . . . . . . . . . . . . .  

c . 11. 000 
c . 12. 000 
c . 10. 000 

7. 790 

c . 13. 500 
. 11. onn 

c . 13. 000 
c. 113. 000 
c . 12. 000 

16. 500 
c . 12. 000 
c . 12. no0 
c . 10. 500 
0 . 11. 000 

11. nan 



PLB NTS . 

CO~UPOSITIE (contiriued) . 
I Near Strawberry Camp . . . . . .  

d l l ~ ~ d i t ~  torraoitosn. Dcne . . . . . . .  -I 1 Left bank . Hisaar glacier ... ...... nlln.r(l.nb~ rlub7-11. Dcne . . . . . . . . . . . . .  ' (  Angle of ~atok-glaEier 
. . . . . .  ...  . . Allordin Stoliczltrri. C B Clarke , Near Strawberry Camp 

. . . . . . . . . . . .  . . . . . . . .  . . Alltrrdi n. nicerr. Hk f and T Baltoro valley 
! j Left bank. Hispar glacier ... 

l'nrrtrcetlor~ .~e~accioriis. J . Gay ... 
( Riango Brangsa . . . . . . . . .  

. . . . . . . . . . . . . . .  . . . . . . . . . . . . .  dyterrlisin r~anritirntr.. L I Hatu Pir 
. . . . . . . . .  . . . . . . . . . . . . .  drterr~isirr. strcroricna. L 1 Paipering maidan 

. . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  d,tenaiui(r. sp I Askole 
Cl~rijsnr~tlretaai~r Stolicilioi. C . B . , 

... . . . . . . . . . . . . . . . . . . . . .  Clarke Left bank. Hispar glacier 
t Boggy Camp . . . . . . . . . . . .  Dor-orticurr~ Fttlcorlcri. C . B . Clarke , . corner . . . . . . . . . . . .  

... . . . . . . .  Serrecio clrr~yacriithe~r~oides. L Left bank. Hispar glacier 
I Gilgit Ito!~d. Astor to Doian ... . . . . . . . . . . . . . . .  . . . .  Serrecicc coror~ol)(folivs. Desf , 1 Hatu Pir 

. . . . . . . . . . .  . . . . . . . . . . .  . Ecltitrol, c.orrrigcrtrs. DC Nenr Askole 
... . . . . . . . .  Bn~~ssr~r~crt (?) (uo tlower) South slope. Rash ridge 

. . . . . . . . . . . .  . . . . . . . . . .  CILICIIS ( I ~ L ~ C I I S ~ S .  Huffm ! Hispnr vnlley 
. . .  Il'nr~rxorcir~ta oflirirrtrle. Wigg . var . . . .  Left bank. Hispar glacier 
. . .  Ibnrraeitttr oflicinttlc. Wigg . var . . . .  I night bank. Biafo glacier ( 1  Nenr Strawberry Camp . . . . . .  Crcs1)is ,jfc~.ricostr, C . B . Clarlte (C'. , 1 Nagyr . . . . . . . . . . . . . . .  glctrtccr. Bth.) . . . . . . . . . . . .  ( (  Left bank. Hispar glacier ... 

' . . . . . .  
Crel~is. sp (insuficient) i Near Strawberry Camp . . . . . . .  i 1 Nagyr . . . . . . . . . . . . . . .  
Hier~crciio~i ~o~ibc l ln turr~ .  L . vnr . lnrteco- 

lntrirra . . . . . . . . . . . . . . . . . . . . .  
Ltrctrtcn rlissectn. Don . . . . . . . . . . . . .  

I 
Lactrtcr~ tntoricn. C . A . Ney . . . .  

( 
. . . . . .  Lactrtcr~ tlecipier~s. C . B . Clarke 

P n r > r u ~ ~ c s m  . 
Z'rirtrrtlrr Jirrirroxtr. L . var . cn~fcnniccr. 

Regel . . . . . . . . . . . . . . . . . . . . .  
Prinlrtltr ~~rrrl~rrrcrr. Royle . . . . . . . . .  
t r r r r i t i ~ r r  I . . . . . . . . . . . .  
Anrlroxtrcc ~~otrrrrtl(filin. Harctw . var . r 

Il'lron~sorri. Watt . . . . . . . . . . . .  I 

Nagyr . . . . . . . . . . . . . . . . . .  
Nagyr to Hopar . . . . . . . . . . . .  
Hispar valley . . . . . . . . . . . . . . .  
Bardumal . . . . . . . . . . . . . . . . . .  
Baltoro valley . . . . . . . . . . . . . . .  

P L U J I H A ~ I N . \ C E . ~ C .  1 
' . . . . . . . . . . . .  :l~:nt~tI~r)litrrort l!/col~otlioitlc~s, Boiss . I Hm~nnno.  Hopar 

( I<orofon . . . . . . . . . . . . . . . . . .  1 

7. 790 
c . 8. 500 
c . 0. 000 

11. 000 
c . 11, 300 

Nagyr . . . . . . . . . . . . . . . . . .  
Nngyr to Hopar . . . . . . . . . . .  

. . . . . . . . .  Near Rtr~\vberry Cnnlp 
. . . . . .  South slope. Itash ridge 

H o p ~ r  . . . . . . . . . . . . . . . . . .  
Oilgit Rond, Astor to Doinn . . . . . .  
1)irrnn . . . . . . . . . . . . . . . . .  
Sat . . . . . . . . . . . . . . . . . . . . .  
Dirrnn . . . . . . . . . . . . . . . . . .  
Bnrchi . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  Rash ridge 

7. 790 
. c 8. 500 

G ~ ~ S T I . A S A C  E.F: . 
Orntinnrr sqrrrr r.rost~, Ledeb . . . . . . . . . .  Nagyr . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  ! Nagyr to Hopnr . . O~ritirintr rl~ctoraa Prier . . . . . .  H o r n u ~ ~ o  Hopar . . . . . . . . . . . .  
( 1  filmgo Branpa  . . . . . . . . . . . .  

7 



82 PLANTS . 

UERTIANACEZ (contirz~red) . 
Gorrtinnn borealis. Bunge ' ... 

I 
f Angle of the Latok glacier . . . . . .  . . . . . . . . .  i 1 Mango Brangsa 

. . . . . . . . . . . .  Genticrnn cnrinntn. Griseb I  ogre'^ Camp . . . . . . .  
( i Boggy Camp . . . . . . . . . . . .  

Genticr nn crrgorten. Royle . . . . . . . . . . . . . . .  f ;  Burchi . . . . . .  hIir . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . .  Gerctinrtn tenelln. Fries . . . . . . . . . . . . . I  Corner Camp 

Plerrrogyrre c~rri~~tlricrca. Griseb . . . . . . . I  Mango Brangsn . . . . . . . . .  

c . 0 0 0  14. 
12. GOO 
14. 230 
13. 570 
11. 080 
11. 630 
14. 500 
12. 600 

~Jfyoaoli~ eylr.ntiro. Boffm . . . . . . .  

. . . . . . . . . . . . . . . .  EcRirzospe,alrrnz harbrrttrrrr. Lehm . . ( Rash ridge 
( i  South slope. Ilnsh ridge . . . . . .  

Ilothriospernznm sp . . . . . . . . . . . . .  Dirran . . . . . . . . . . . . . . . . . .  
Cyn~~glrusrrrn dmficrilritant . DC . . . . . . .  1 Nagyr . . . . . . . . . . . . . . . . . .  
Cynoglossr~az. sp . . . . . . . . . . . . . . . .  ; Askole to Icorofon . . . . . . . . . . . .  
Eritric-hirts~ strict~itn. Dcne . . . . . . . . . .  I Shukurri . . . . . . . . . . . . . . . . . .  

CONVOLVULACER . 
Conr.olvulrrs nrvensis. L . . . . . . .  

. c 13. 400 
c . 13. 000 

9. 500 
7. 790 

. c 10. 200 . c 13. 000 

SOLANACE~E . 
Hyorcynmlis nigrr. L . . . . . . . . . . . .  Nagyr to Hopar . . . . . . . . . . . .  
I'lrynochlnirrrr prmrltn. Hk . f . . . . . . .  Hatu Pis . . . . . . . . . . . . . . . .  

. . . . . . .  p e r  p r o c r ~ r n b c ~  L . . . . . . . . . . .  Gilgit Hoad. Astor to Doisn / c 8. 000 
. . . . . .  . ( In Sulphur Camp couloir c 14. 700 

. Jlertensicr prirnrtloides. Benth . . . .  Shukurri . . . . . . . . . . . . . . . . . .  1 c 13. 000 
. . . . . . . . . . . . . . .  ( j Oare's Camp 14. 230 

. JIertensicr eelrioidee. Benth . . . . . . . . . . .  Gilgit Rond. Astor to Doian . . . . . .  c 8. 000 

. ilrrrcbitr hispirlissi1nn. DC . . . . . . . . . . .  Raltoro vnlley . . . . . . . . . . . . . . .  c 11. 300 

. . . . . . . . . . . . . . . .  ( Ensh ridge c 13. 400 
. . . . . . .  . .V ~tcrotornit~ 1)erettnid. Uoiss -' Shuknrri . . . . . . . . . . . . . . . . . .  c 13. 000 

. . . . . . .  ( Left bank. Hispcr glacier c 12. 000 

. . . . . . . . .  dltrcrotorr~irr errtlocltrornrr. Hk f . and T Ideft bank. Hispar glacier c 11. 000 
Orrosn~rt eclrioided . L . . . . . . . . . . . . .  1') 

SCR~PHULA~IACE/E . 
Scroplr~tltrrirr vrrriep~trr. Bieb . . . . . . .  I Dirmn . . . . . . . . . . . . . . . . .  
Vororrrc.tr bilobrr. I. . . . . . . . . . . . . . .  Hash ridge . . . . . . . . . . . . . . .  
Er~nhrrr~in oficinrrlrr . L . . . . . . . . . .  Bnmu . . . . . . . . . . . . . . . . .  

. . . . . . .  . . . . . . . . . .  ~ u ~ l i c r r l t r r i n ~ e c t i r r n t r c .  Wall Lefi hank. Hispar glacier ; c 12. 000 
. . . . . . . . . . . . . .  . Prrlivrtltrrix pycntrnthtr. Boiss . . I Hash ridge ! c 1.7.400 

. . . . . . . .  Booth slope. Raclli ridge c 13. 000 
I 

OROJ~AXCIIACE.E. 
. . . . . . . . . . . . . . . .  0~01, trnrbe indicn. Ham . . . . . . . . .  Laskarn slopes ! c 12. 000 

. . . . . . . . . . . . . . . . .  Orohrrnclrc lfrtnsii, Iferner (?) . . . .  Korofon 10, 360 
i 

IIABIAT IF.. I 

P1ectrrrrrtk~r.v rtcgonttx. Wnll . . . . . . . . . .  , Napyr to Hopnr . . . . . . . . . . . .  
. . . . . . . . .  

. . . . . . . . . .  . . . . . . . . . . . . . . .  
Near Strawberry Camp 

l'k!/acrrn Serl.!yllri71t. 11 R a ~ h  ridge 
. Mir . . . . . . . . . . . . . . . . . . . . .  

l)rrrcncc~~lrnlrtm trrrtnn~. L . . . . . . . . . .  Mornine above Stmwberry Cnmp ... 
Dracoc~~~hnlr~rrr. near I)  . prrlmntrr.m, 

Step11 . . . . . . . . . . . . . . . . . . . . . . .  Ilnsh ridan . . . . . . . . . . . . . . .  
Strrt.hyw tibc.tit.n. Vntke . . . . . . . . . . . .  : Nagyr lo Ilopnr . . . . . . . . . . . .  
Stnch!/x tihrtir.tr. Vatke. vnr . l~itrrrnt(fitlrr. 

Hemnl . . . . . . . . . . . . . . . . . . . . . .  Nagyr . . . . . . . . . . . . . . . . . .  
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LABIATE (coizt iizued). 
. . . . . . . . . . . .  1Vepetn discolov, Royle . . . . . .  Left bank, Hispar glacier 

Polygoi~ttm vivipat.urr~, L. var. ... 

Po1ygo)tzcm afltle, Don. . . . . . . . . .  
Oxyrin d igyna ,  Hill . . . . . . . . . .  
Fagoltyvltiit totco.icttm, G ~ r t n .  . . . .  

. . . . . . . . . . . . . . . . . .  t . . . . . .  
Burchi 
Left bank, Hispar glacier 
Boggy Camp . . . . . . . . . . . . . . .  

. . . . . . . . .  I Near Strawberry Camp 
( , Mir . . . . . . . . . . . . . . . . . . . . .  

Near Strawberry Camp ... . . . . . . . . .  
. 1 Askole . . . . . . . . . . . . . . . .  

CHENOPODIACEIE. 
. . . . . .  Euvotirt cerntoides, C. A. RI. d 

d traiplcx, sp. . . . . . . . . . . . . . . . . .  

THPYELCEACEB. 
Dophtle oleoitles, Schreb. . . . . . . . . .  

Balforo valley . . . . . . . . . .  1 c 11,300 
Askole . . . . . . . . . . . . . . . . . .  10,360 

I Sat . . . . . . . . . . . . .  

I 
SANTAI~ACEX. 

Thesitrtr~ l~ilt~rrlettse, Rojle . . . . . .  . .  1 South slope, ll~ash ridge . . .  
I 

GXETACE,F:. 
Ep11cdi.n tttorto~pcvtr~n, C. A. RI. . . . . . .  
E p l ~ r o l ~ ~ ~ r  ~r~otco.sper~lric, C .  A, AI., an 

I < .  (~ '~r ivev ( l~~c t tn ,  IVall. var. Jl'nlli- 
cl~itr~rtr, Stnpf (?).. . . . . . . . . . . .  

c. 13,000 

SALICACE~E. I 
Rtl 1 i z  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  I Dirran 

... . . . . . . . . . . . .  S"irlir, near S.~finhcllnr~is, Anders. hlango Brangsa 
. . . . . . . . . . .  Snlio or!liatrrq)tr, Anclers. (? )  . . . . . . . . .  I Paipering maidan . . . . . . . . . . . .  

. . . . . .  Snliz  lrnstccttr, L. . . . . . . . . . . . . .  I Left bank, Hispar glacier 

CONIFERB. 
.Trciri~u~i'~rs 11srtidoatrl~iirn, I?. nnd M .  . . .  

9,500 
12,600 
10,990 

c. 12,000 

Soutl~ slope, 13,ash ridge . . . . . .  

I<orofon . . . . . . . . . . . . . . . . . .  

Rash ridge . . . . . . . . . . . . . . .  

Gilgit Rond, Astor to T)oi:hn . . . . . .  c. 8,000 
Left bank, his pa^. glncier . . . . . .  c. 13,000 
D ~ I . I ' ~ I I  . . . . . . . . . . . . . . . . .  9,500 
1 t o r o e  . . . . .  c.  11,300 
Mnn~oI3rangsa . . . . . .  12,600 

10,360 

c. 13,400 

Left battli, Hispar glacier . . . . . .  c. 11,000 
Left h n ~ ~ l z ,  H iapnr glacier . . . . . .  c. 12,000 

Mir . . . . . . . . . . . . . . . . . . . .  

C Y P E ~ . ~ C F : I E .  
C'r1rr.c ~ ~ k ~ o r i ~ r q f l i i ,  Boott . . . . . . . . .  Left l ~ ~ n k ,  Hispar glacier . . . . . .  c. 13,000 



PLANTS. 

ORAIINE~E. 
Phrn!lrnites cumnninis, L. . . . . . . . . .  Hispar valley . . . . . . . . . . . . . . .  c. 9,000 

Mnsc~. 
Rryuiu ccrspiticium, L. . . . . . . . . . . . .  
Polytrichtun, sp. . . . . . . . . . . . . . . .  
Bnrhttln rigida, Schultz . . . . . . . . .  

Left bank, Hispar glacier . . . . . .  
Sat . . . . . . . . . . . . . . . . . . . . .  
Surface of the Baltoro glacier ... 

o. 12,000 
c. 9,000 
c. 15,000 







BUTTERFLIES, 

By Mr. \V. F. KIRBY, F.L.S., F.E.S., Assistant in the Zoological Depart- 
ment, British Museum (Natural History), Sonth Iiensington. 

Erebirr trlnni, De Nickville (Baltoro glacier, c. 14,000 ft.). 
A rare species iu collections ; origillally described from Ladali. 

dt~te~cercc t~tettnca, Moore (Snmaiynr valley, c. 10,000 ft.). 
Common in the Western Himalayan, and met with in Belucl~istan. If the Russian 

authors have correctly identified this species, it is found along t,l~e n~ountain ranges of 
Central Asia as far as Tra~iscnucasin. I t  is allied to our Europeau-Wall Brown butter- 

flies, A .  nLte1.n nnil A .  rrrcgrrl.cc. 

&,'pi l~el~l~i lc  pttlcltr~llrr, Pelder (Rfoutli of Piinulah valley, c. 10,500 ft.). 
Snlall specime~~s, not nieasuring more than an inch and n quarter across the wings. 
Found at  a great elevation in the Western Himalayas, Spiti, Ladak, and Central Asia. 
It  sonlewhat resembles our RIeado\v Brown and Lnrge Heath bntterflics ( E . , j n n i r n  nnd 

I<. tithorilcs), \vhicli belong to the same genus. 
Hilprcl l icc  l o l ~ n t ~ o ,  Moore (Asltole aud >lout11 of Punmah valley, 10,000-12,000 ft.). 

Found in the lnountains of Ladnlc and Central Asin. I t  belongs to tlie typical group 
of the genus which is most richly represented in Eastern Eorope and Wcstern Asia. 

Hil~lrn~~cI~irr  l~c!yrlotrcicl~ii,  Lederer (Mangjong, c .  11,500 ft.). 
.4 mountnin species, found in Ceutral Asin Iron1 the Altai t,o Iiashniir. I t  is nllicd t,o 
tlie European 11. briscis. 

l I ~ l ' ] ~ ~ l r c l t i ~ r  lurriisrrtis, I{ollnr (Sltardo, c. 7,000 f t . ) .  

A I~n l~dso~ue  darlc species wit11 n b111ish-wl~itc border, common Iro~u Arlnrnin t,o the 

Himalnyns. 

NYBIPHALINE. 
A t y ! j ~ i t r ; ~  1,itot1111, Moore (AIir, 11,630 Lt.). 

A ccarcc insect in colloctio~~s ; drscribrtl from J<aslimir. I t  is closely allied to t l ~ c  
comnlon 1':nropean Dark (:].ern l?ritillnry ( A .  n!lltrirr, Linn.), with \vhicIi G r o u ~ n  
(+rsl~ini~i lo considers it idrnticnl. 

. ~ r { t y ~ t t ~ i s , j e r t l o ~ t i ,  TlnnK (Mir, 11,630 f t ) .  

.Ir!/!ltriri.u siljrrrrr, hloorc (Boggy Camp, 13,570 it.). 
T\vo little-lino\vn I<nnhniir ~ p r c i e ~ ,  geuuine mountni~i ~pecies nllied to some of t l ~ r  
sn~nllcr Fritill~.ries found in the European Alps. 
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88 BUTTERFLIES. 

P!yrn~~teis  cartlzcl, Linn. (Hunza, Nagyr, Hopar, 7,000-9,000 ft.). 
Our common Painted Lady butterfly, an almost cosmopolitnn species. 

C h r y s o p h n ~ ~ r ~ s  pl i lnas,  Linn. var. timelts, Cramer.' 
A dark variety of our common Small Copper butterfly, which is found, with slight 
variations, throughout the greater part of Europe and Asia. 

Polyomiilattis, sp. near arglts, Linn. (Nagyr, c. 7,000 It.). 
Pol~1o7nmatris, sp. near hylaa, Denis.* 

These two species I cannot a t  present determine. 
Polg071tmatrts pkeretes, Hiibner, var. asiat icu,  Elmes. 

Found in Sikkim and Iiashmir ; the Indian form of a well-known butterfly found at a 
high elevation in the Swiss Alps. 

Polyonzn~atus nriciirn, Moore (Bulchi, 11,080 ft. ; Baltoro glacier, c. 14,000 ft.). 
Common in the mountains of North India; allied to the European and Asiatic 
P. icarrts, Rottenburg. 

Polgo~rrmuttts ainphissa, Moore (Nir, 11,630 ft. ; Rash ridge, c. 12,500 ft. ; Baltoro glacier, 
c. 14,000 ft.). 
A species only recorded from Luclnk. The hind wings are green beneath, as in the 
European P .  cyl lc~rus,  Rottenburg. 

Pieris  brasnica, Linn. var. nipaleitsis, Oruy (Nagyr, 6,500-8,000 ft.). 
The well-known Himalayan f o ~ m  of our common Large White Cabbage butterfly. 

Pieria raptr, Linn. var. ntttrr~rii, &layer (Bulchi, 8,110 ft.). 
Agrees best with the form of our Small White Cabbage butterfly, which is found in 
Dalmatia, Turkey, &c. 

Y i e r i s  dtrpliclice, Linn. var. (Nagyr, c. 7,500 ft.). 
A rather brightly coloured forin of our Bath White butterfly. 

Pieris calliclice, Esper (Samaigar glacier, c. 14,000 ft. ; Blir, 11,690 ft. ; Rash ridge, 

c. 12,.500 ft. ; Baltoro glacier, c. 13,000 it.). 
A common mountain butterHy in Europe and Asia.+ 

Coltrcs ercite, Esper (above RIangjong, c. 12,000 ft.). 
A species met with from Soul11 Russia througl~out Asia to the Amur and North 
India. 

C'olictn Ityale, Linn. (? 1 )  var. atrrepte~~nix, Standinger. 
The form of our Pale Clouded Yellow which is com~nonest in South Rustjin and 
Western Asia. I may here express my opinion that thk true C. Ir?lalc, Lion. is the 
female of C'. etlttsa, Fnbricius. 

The label of this fell off and was lost on the journer. The butterfly was foand in the 
neighbourhood of Askole. 

t This was the commonest butterHy we met with at  h i ~ h  altitudes ; we PR\V it, I 
helieve, up to I L ~  least 18,000 ft., and on all the glaciers we went up. -W. M. C. 



Colins eogelle, Felder (Hispar glacier, c. 13,500 ft. ; Baltoro glacier, c. 12,500 ft.). 
A very deeply coloured species, a t  present rather scarce in collections. I t  occu 
Kashmir, the Hindu Kush, and the Pan~ircl. 

PAPILIONINE. 
Pnrr~assius itrter~~tctlilts,  hI'lbnbtriGs (Askole, 10,360 I t . ) .  

This insect, which many authors regard as a local form of the European P. dolirls. 
Esper, is found throughout Southern Siberia and the western p ~ i t  of Central Ssi ;~.  

Hesl~erin androntetltc, Wallengren (Mir, 11,630 ft.). 
A species widely distributed in the inountains of Europe. 









Named by Dr. A. G. BUTLER, F.L.S., F.Z.S., kc., Assistant Keeper in the 
Zoological Department, British 14useum (Natnml History), South 
Kensington. 

NOCTUITES. 
dgro t i s  g p s i i l o ~ ,  Rott. (Nngyr, 7,790 ft.) .  
Hcliotlris dil~strcctr, Linn. (Bnltit, 7,940 ft.). 

Two widely distributed British species. 
Dic~~~th t rc i t r  c.l~visto]llti, hltisclrl. (label lost). 

A South Russian species. 

GEOXIETI~ITES. 
Rto~rtilodcs pntiper.n~'itr, Eversou (Osndnr, 13,070 ft.). 
Nca~or in  grlitln, Butler (Hopar, 9,220 ft.). 

A rare species belongi~~g to a well-known E u r o p e a ~ ~  genus of green moths. 

PYHALITES. 
Plrl?lctc,lodrs coitcl)nrnlin, Hubner (Bulchi, H.110 It.). 
S ~ ~ i l o d c s  t.cvtirrrlir, Linn. (Bnltoro glncicr, 11.100 It.). 

A widclj distributed British species. 
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DESCRIPTION OF TWO SKULLS 
BROUGHT BY MR. CONWAY FROM NAGYR. 

By W. LAUI~ENCE H. DUCIC\VORTH, B.A., Scholar of Jesus College, 
Canlbridge. 

To the Canlbridge Uaiversity Collection there have recently been added 
two skulls from the capital of Nagyr, a small state in Central Bsin. By 
the lrindness of Prof. hfacalister I an1 enabled to give the following 

description of then1 :- 
The skulls are nunlbered 1204 and 1205 respectively, in the Cawbridge 

catalogue ; the measurements, which mere made with Flower's Crani- 

ometer and a steel tape, are given in millimetres. 
The skull 1204 is a fenlale skull \vllose sex is indicated by an incon- 

spicuous glabella, failltly defined superciliary ridges, tetllporal ridges and 
external occipital protuberance, slender ayqoll~atic arches. I t  is in a good 

state of preservation, the left side being a good deal more bleached than 
the right ; no remains of skin or adhering hairs are to be seen. The Inore 

conspicuouq~arts  ~nissing are as  follows :-The lower jaw, all the teeth 
except four (first ant1 second ~nolars  on either side), the lachrylnal bones, 
the hamular processes of the internal pterygoid plates, the left styloid 
process (that on the right siile, though quite short (8 111111.), does not 
appear to have been broken off). The os planu~u of the eth~noicl is ~ n u c h  
dan~ctged on either side. 

This skull is fairly symwetrical ; the right pnrietnl elninence is the more 
pronounced ; on the left side is a parietal foramen. 

At the right asterion are three large u~ormian bones, and a t  the left 
nsterion a singlo one. The temporal ridge of the right side is inore pro- 
nounced than that  on tho left (and the remaining ~llolar teeth of the right 
8ide have larger rli~nensions thnn those 011 the left). There is a post-condylar 
foramen of large size on the right side, in front of rind external to which 

8 0 7  
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is a remarkable eminence perforated a t  the top where the bone is thillned 

out. This is due to pressure of the right sigmoid sinus causing absorption 
of the bone and consequent dilatation of the sinus in this region (just 

before its termination). The anterior condylar foramina are large, but 
neither is subdivided. The foramen spinosum is incomplete on either 
side, but this is possibly due to injury. The nasal bones are curiously 
asymmetrical. The suture between them is oblique in direction, and at 
its highest point is 3 mm. to the left of the remaining trace of the metopic 
suture, whereas its lower end reaches to the middle line of the face ; the 
width of the nasal bones a t  their upper ends varies correspondingly, for 
the right nasal bone is 6 mm. and the left 4 mm. wide a t  this end. The 
anterior opening of the nose is also asymmetrical, the right superior 
maxillary bone being hollowed out to a much deeper level than is the left ; 
the septum of the nose is strongly deflected to the left. 

The dentition has been perfect. The premaxillo-maxillary suture is 
still visible ; the sagittal suture shows no signs of synostosis, nor has the 
spheno-basilar suture yet synostosed, These facts assign an age of from 
18 to 21 years to this skull. 

The general shape and contours are of a refined type, the forehead 
being high, no prominent glabella, distinct frontal eminences with a slight 
flattening iinmecliately posterior to these. The curve of the vault reaches 

its cul~ninating point just a t  the bregma, and begins to descend some 
40 mm. posterior to this point. From the obelion, the posterior curve 

continues to the lambda, after passing which it is interrupted by a con- 
siderable bulging out in the region i~~irnediately above the inion. 

In norina verticalis the skull is seen to be ciyptozygous ancl dolicho- 
cephalic. The breadth-index, 69.94, is re~narkahly low. There is a 
clepression a t  the level of the upper part of the temporal ridge, helow each 
parietal enllnence, below which again is an errlinence above the mastoid 
process, and it i~ a t  this level that the breadth of the skull is greatest. 
The transverse arc is quite regular, no flattening or upraising at the 
vertex. The rnastoid processes are small, in fact femiuine, and the mine 
description applies to the face generally. 

The coronal, sagittal, and lambdoitl sutures are of moderate co~nplexity. 
In the coronal suture just ahove the left stephanion appear the remains of 
a wor~nian hone, interrupting the suture for some 15 mm. ; ossification 
has taken place around the circurnierence for about half its extent. The 

sagittal sntilre becomes more ~ i ~ n p l e  for a space of 25 mm. in the region 
of the obelion. The lainhcloiilal quture is charncte~~ised by the worinian 
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bones already referred to. On the right side there is a large foralnen in 

one wornlian bone and another in the base of the mastoid process. 
On the left side are two foramina near the base of the mastoid process, 

formed by the juxtaposition of notches in the borders of the temporal and 
occipital bones respectively. The inetopic suture persists for a distance 
of 2 inin. only. 

This skull weighs 419 gms. ; decidedly light. The cranial capacity 

(using No. 8 shot) is 1470 c.c., an exceptionally high figure for a female 
skull. As regards the face, the orbits are nlesoseme, and droop slightly 
and externally; there are shallow supra-orbital notches. The nose is 
mesorrhine and the lower margins of its anterior opening are rounded; 
the spine is small and the profile outline is nearly straight. There is a 
well-marked depression immediately below the infra-orbital foramen. The 
palate is distinctly elliptical, of no great depth ; the posterior nares are 
small. The occipital condyles are small, their inner aud anterior lips 
are prominent and not much elevated above the plane of the foramen 
magnum. 

An internal occipital protuberance can be felt, and the torcular herophili 
seems to have been situated on its left side. 

Turning now to the skull No. 1205, a series of contrasts present them- 
selves. No. 1205 is a inale skull-the proininent glabella, superciliary 
ridges, occipital protuberance, and mastoid processes, as well as the 
stoutness of the zygoma, indicate this. I t  is not in so good a state of 
preservation as is No. 1204, and the followiug parts are wantiug :-The 
lower jaw, styloid processes, right internal pterygoid plate, left halnular 
process, left inferior turbinated bone, the posterior part of the vomer and 
the left lachrynlal bone. Three teeth alone remain, and the alveolar arch 
has undergone a considerable. amount of absorl~tion. 

The most striking features are:  the rough and uneven surface ; very 
marked dolichocephaly (index 68.28), considerable flattening in the region 
of tho obelion, where there are two parietal foran~ina ; the slrull is also 
slightly plagiocephalic. There are two wormiau bones on the right side 
below the asterion. The nppcnrance of the condyles is noticeable. The 
left condyle is subdivided by a somewht~t oblique ~ulcus  so as to present 
two oval articular areas. Tlie articular surface of the right condyle is 
constricted, a t  about the same level, hut is not colnpletely interrul~ted. 

There is a post-condylar foramen on the right side. The outer pterygoid 
plates nre much everted, and 011 the left side a bridge of bone connects 
thc 1,aso of the cxternal pterygoid plntc with the base of the spine of the 
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sphenoid. This is the superior variety of the pteiygo-spinous ligament 
ossified. On the ~ i g h t  side a depression exists immediately external to 
the external pterygoid plate. 

The age of this skull is not very closely indicated. The third 111olars on 
either side have been lost and their alveoli closed, and since ossification 
is just conlmencing in the sagittal suture in the region of the obelion, it 

may be assumed that the person had passed middle age. The general 
contour is characterised by the very prominent glabelle, with a depression 
immediately above it ; the curve of the vault reaches its lnaxirnum about 
25 mln. posterior to the breg~na;  and the region of the obelion is much 
flattened, as has been already remarked. Beyond the lambda there is a 
considerable bulging out of the occipital bone, reduced at the occipital 
protuberance, whence a well-marked occipital crest descends to the 
opisthion. Altogether this contour is somewhat irregular, contrasting 
strongly with that of No. 1204. 

On a horizontal plane, i . e . ,  in norma verticalis, the skull is seen to be 
phienozygous, and its left side is so~l~ewhat  flattened. The transverse arc 

in the region of the coronal suture is quite regular. Posterior to this, the 
highest point of the arc is seen to be a t  a distance of 17 inm. to the left of 
the middle line ; still more posteriorily this arc is interrupter? by the 
flattening in the region of the obelion. 

The sutures are n~ocleratel~ complex. The outline of the squarl~ous 

portion of the left temporal bone overlapping the parietal hone is notice- 
able, as it culminates in a sharp spine vertically above the external 
auditory meatus; on the right side the outline of the corresponcling suture 
is more regular. The remaining teeth are of large size, and show signs of 
having been well used. The cranial capacity, 1375 c.c., and the weight, 
667 gms., afford contrasts with the skull No. 1204. 

The orbits are mesoseme, though their respective indices differ consider- 
ably ; there is a supra-orbital notch on the right side and a supra-orbital 
foramen on the left side. The lower margins of the anterior nares are 

rounded; the nose is mesorrhine, inclined to the leptorrhine type ; the 
nasal spine is large. The alveolar index shows that the skull is orthog- 

nathic, but is not reliable owing to the absorption of the alveolar arch, the 
efiect of which, aggravated by the length of time that hafi elapsecl fiince 
the skull was interred, is to reduce the basi-alveolar length. The palate 
seems to have been elliptical. Traces of a premaxillo-~~~axillary suture 

remain, but these are lost near the midclle line of the palate. 
There is a somewhat large foramen in the basi-occipital on the lip of 
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the foramen iuagnum, nlidway between the condyles, corresponding to the 
attachment of the suspensory ligament of the odontoid process of the axis. 
The internal occipital protuberance corresponds in position with the 

external, and the torcular herophili was situated on the right side of this 

point. 
Such are the characters of the two skulls. The contrasts between them 

arise rather from differences of sex and age than from any other causes. 
Their type is Caucasian, in spite of the low figures representing their 
respective cephalic indices. There may be con~pared with thein the 

following examples (figures in brackets refer to the list of authors) :- 
First, the series of skulls from the Hindu-Kush, described by Dr. Garson 

in 1888. (i.) These came froin localities a t  distances from Nagyr of thirty 
to one hundred miles. Of the five skulls two are dolichocephalic:, the 
remainder are ~nesaticephalic; the most dolichocephalic h a d  a breadth 
index of 72.3, and a general comparison of their measure~neuts with those 
of the two Nagyr specinlens brings to light a general reseinblance.':. 

Secondly, there are two skulls fro111 Srinagar (the capital of Iiashmir), 
briefly described by Capt. Cunningham (ii.) in 1854. Sketches of the two 
skulls (a nlale and a female) are given, and the difference between these 
skulls and the shorter sltulls with wider zygonlatic arches of tribes Illore 
Mongolian in type is noticed. No nieasurements, lio\vever, are given. 
From the sketches, a general resemblance to the Nagyr skull is apparent, 
more particularly as regards the shape of the palate in the female skull. 
The same sketches are referred to in the "Crania Ethuica" of Quatrefages 
aud Hamy. 

I n  the third place, are the slrulls presented to the SociPtt': Authropolo- 
gique de Paris by M. de Ujfalvy ill 1882 (iii.); they are described as 
having been obtained from a Mnssuln~nn cenietery in Iiash~nir. .4 com- 
Inittee was appointed to examine and report on the skulls, but so far no 

report has been available. 
Turning to ~rleasuremeuts on living persoos, there may be ~nentioned 

M. de IJjfalvy's account of n native of Hunza whom he ~neasured. (iv.) 
This man was dolichocephalic with a cephalic index of 73.H4. To obtain 
the corresponcliog index for the skull itself, two units should be subtracted 
accorcling to Rroca ( 1 1  Hull. Soc. d'Anthrop.," 2nd series, vol. iii., 1868). 
The resulting iudex of 71.84 is quite con~parable with the foregoing 

1)r. Cfnrson hnn remarked on the prominent brow-rid~es comnion to the h'c~gyr skllll, 
No. ]YO:',, nnd t o  the Hindu-Xush ~ k u l l s ,  nlso on npproximnlio~l of the crnuial cnpncity in 
one CRBC. 
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instances. N. de Ujfalvy a t  the same time took measurements of a native 
of Naghar (:) Nagyr), but these were not placed on record in the Society's 
report. 

Such are the cases for direct con~parison. On looking through the 
catalogue of the museum of the Royal College of Surgeons, the following 
crania from Hindustan seemed to present points of sin~ilarity to those 
froin Nagyr, viz., Nos. 632, 634, and 670 ; their ineasurements have been 
tabulated with those of the Nagyr skulls (Table 11.). 

A con~parison has been instituted between the measurements of the 
Nagyr skulls on the one hand, of those of various natives of Ceylon on the 
other. A general review of the figures shows that the two Nagyr skulls 
resemble each other inore closely than any of the skulls compared with 
the111 (see Tables 111. or IV.) ; the most interesting coinparison is afforded 
by the data for the Rhodias of Ceylon (presumably the Rodiya mentioned 
by Dr. Hyde Clarke) (xviii.). 

I Skull, P Skull, 6 
1 Nagyr, 1204. 1 Nagyr, 1205. 

(Bi) Cephalic ... 
(Hi Vertical ... 
(Aj) Alveolnr . . .  
(01)  Orbital ... 
(Xi) Snsnl ... 
Stephnno-zygomatic 
Palatine ... 
Naso-malar ... 

... . . .  ... I 6!)*91 I 68.28 

... ... .. . ;  t i : ) a  j 70.43 

... ... ... 9.57 1 97.101 
.... ... ... 86.43 (R) I 82.06 (R) 
... ... ... 52.72 
... ... ... 97.;' 1 82.4 

... ... ... 115.4 
... .., :::i 110.50 113.33 

I 

;\Inximum Antero-porrterior Length ... 
JIaximum Transverse Diameter ... 
Basi-alveolar Length . . . . . . . . .  
Basi-nasal Length ... . . .  
Bnsi-bregmatic Length ... ... 
Length : Basion to Inion ... 

... Opisthion :: opi;ihion to Olabella . . .  
,, Nasi. nlveolar . . . . . .  
,, of Sp1:eno-parietal sutnre.. . 
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Breadth of Foramen n ~ a g n u n ~  . . .  ... .. from I'terion to Pterioil . . .  . . .  .. from Stephanion to Stephanion ... .. from Asterion to Asterion ... ... 
Bizygo~llatic .. . . . . .  ... . . .  .. Bi-n~axillnry ... . . . . . . . . .  .. Iutera~iriculnr . . .  . . .  ... .. Minimum I~rterorbital ... .. Minimum Frontal . . . . . . . . .  
Bi-orbital (at Fronto-nlalar sutnre) 

0rZtal Breadth . . . . . .  . . . . .  
Orbital Height . . . . . . . . .  . . . . . .  
Nasal Breadth . . . . . . . . . . . .  ... 
Nasal Height . . . . . .  . . . . . . . . .  

Arcs :- 
. Antero-posterior curve Frontal arc . . . . . . . .  

Parietal arc . . . . . . . .  
... Arc froni Lalilbtla to Iuion . . .  . . . . .  .. Inion to Basion . . .  . . .  . . . . .  .. Inion to Opisthion . . . . . .  . . . . .  

Supra-auricular arc . . . . . . . . . . . . . . . . .  
.Jug o.uasnl arc . . . . . .  . . .  . . .  . . .  

Breadth at external I~ortler of Orbits for Naso-nlalsr Inde: 
Horizontal circuniference . . . . . . . . .  

Posterior Nares- 
Maxirnum Breadth (between Intl . Pterygoid plntes) . . 
Height . . . . . . . . . . . . . . . . . . . .  
Length of Interpalatine suture . . . . . . . . . . .  

Rlaxinlun~ Length of tbe Palate . . . . . . . . .  
blaximum Breadth .. outside arch ... ... 

. . . . . .  .. . I  1 inside arch 

The Superior R.Inxillary Bone- I 1 
Mnxiinun~ Height ... ... . . .  . . .  ... / 57 72 ? 
Menn Height . . . . . .  . . .  . . .  35 47 
Minimum Height . . . . .  . . . . . . . . . . . .  1 17 / 21 

DI~IRNBIOSII OF TIS~.TH . Skull. Napyr. 1204 . 

52 
GO 
42 

Antero-posterior Transverse 
diameter . dinmeter . 

57 ? 
(54 
45 ? 
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I 0 1 1  t h e  I,ejt SSirlz- I 

2nd Premolar ... 7 
1st Molnr . . . . . .  11 
2nd Nolnr . . . . . .  10 

I 

Transverse 
diameter. 

COAIPARISON OF ~IEASUREMENTS OF SKULLS FROM N A G Y ~  with those of 
Skulls from the Hindu-Iiush ilescribed by Dr. Gars011 (i.) and with 
isolated exall~ples of Dolichocephalic Skulls w11ich were obtained 
from other parts of Hindustan. 

d 
I 

g 1 

B 
r: 
a 
H 

a 
E 

Skiill. H 

-. .-. - - 

Napyr (1204) . . . . . .  . . .  ... . . .  ,508 1 198 
Nagyr (1205) . . . . . .  ... . . .  ... I 507 1% ' 127 
Gound : 
No. 634 in the cntnlogi~e of the Roy. I- ! 505 ' lHR 127 Coll. Surgeons . . .  . . .  J 

. . . . . . . . .  Hindu-Kusll 1 . .  515 1 H 1  13fi 
.. C . . ... . . .  , , , '  483 177 l2H 

. . .  ,, I) . . .  . . .  . . .  500 15H 134 
E . . . . . .  . . .  ...' 506 178 140 
,, F . . . . . .  . . .  . . .  4!)0? 170 , 133 

>I. de Iljfalvy's Hunza (iv.) ... . . .  ? 7 ? 
I 

Skull from illndura, 670 in cn ta lo~oe  of I ' 507 184 124 Roy. Coll. Hurgeons . . . . . .  
Skull of n ~Iiosrulrnan, 632 in entnlogt~e 125 of Roy. Coll. Hilrgeons . . . . . .  

-- - - ~ - -  

69.94 
6H.28 

C,7.,i 
76.1 
72.3 
76.H 
7!).5 
74.3 
78.N 

(71.M) 

67.4 

,i,i.l 

. 

123 
131 

134 

128 
123 
12!) 
127 
12H 

? 

143 

llP 

60.!)4 
70.43 

70.7 
(i$).,i 
72.5 
72.1 
71.5 

? 

77.7 

( ;9 .~ 



COMI>ARISONS OF R ~ E A S U H E R I E N T S  OF NAGTR SKULLS with those of Living 
Rhoclias. 

Skull. I i Nagyr, 
1204 

(female). 

I I 

Nag3:"1 I Rl~od ia  Rhodia 
120s (male). ' (female). 

(male). I I 
I 

Antero-posterior d ia~neter  ... 183 
ilfaximuu~ transverse diameter . . . 128 
Cephalic Index . . . . . . . . .  69.94 
Horizontal circumference.. . . . . 508 
M i n i ~ n u n ~  frontal b r e d t h  ..., 101 

Bizgo~natic breadth . . . . . .  120 
Bi-auricular brendth 1 107 
External Ui-orbital breadth  .::I 95 

The above measurements of Illlodins are given by N. E n l ~ l e  Deschamps in h is  account 
of " Les Vedclns cle Ceylaa," in L'Anthropologie " for 1891 ; photographs of mnle ~ n d  
female Rhodias are nlso g i ~ e n  ; in 11le profile vie\\. of n Rhodia chief, t he  lrrow presents 
the same feature of prominent glabella with n depression immediately above i t ,  a s  does 
the  mnle skull fro111 Nagyr. T h e  figures in the  table above, when allowance is made for 
the differcuce between Anthropornelric and C~nniometr ic  ol)servntions, afford s o n ~ e  
interesting comparisons, those of t he  ~espect ive  l~or izc~nta l  circumferences being remnrk- 
able. Topinard (xxv.) states tha t  for a slcnll with a circun~ference ot  FiOH mnl. (I~orizoutnl) 
there s l~ould  be added 35 mm. to  a p l ~ o x i n ~ h t e  to t,he correspond~ng Anlhropometric 
measurement. In the  case of Nngyr, 1204, this would give 543 mm.. and for Nngjr, 1206, 
the  anthroponletric equivnlent woold be 542 mnl. 

TAIILE: IV.  

C~NI 'ARI~OX O F  ~ ~ ~ E A S U H E M E X T S  O F  SKULLS FHON NAGYH lVitll those of 
Skulls of Natives of Ceylon other tliali Rhodias. 

' rhr  n~ensnrrrnentn of the  \'etldnh nntl T n ~ n i l  ekulls are those given 1 , ~  Drs. Pncl nnd Fritz 
Hnrnsin (xxiv.). 'l'hr nnn~ l ) e r r  in lwnckets indicntc the ninilber of bk111ls nhence the 
avcrnpe in detlncrtl. 

Skull. 

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

I A:!?'. , I'ecldi~h 8 .  Yeddah y . 
~ 

1:)75 ; 1277 (22) 113!1 (111) 
70.43 73.H (21) I 73.2 (10) 

1 , 1 ( 1  , !I:ia4 (H) 
101 ? , ! )42  (16) HH.3 (8) 

1 , 5 2  ( 1  1 5  (8) 
82.06 HII.2 (21) H!).4 (10) 

pp 22.2 (21) 1 21.1 (10) 
52.72 5 2 5  1 )  52 (H) 

71% (21) 71.2 (11) 

Nngyr, ,,, 
. . . .~ - 

Tnluil 8 . 
! 

133(i (13) 
73% (13) 

10'2.5 (13) 
! I97 (10) 
!)7.7 (10) 
H(i.7 (10) 
2 l .5  (13) 
53.7 (13) 
70.H (13) 

Cnpricit,y .. . . . . . ,  ... - i  1470 
Height Index . . . . . . . 4 
U n ~ i - N n s d  L C I I ~ ~ ~ I  , , , . . .  1 100 
I3nsi-Alveoh-~l. 1,cngtll . . . . . . '  !15 
Alvec~lar Inllrx .. . . . . ...I 5 
0rl)itnI 1ntlt.x . . .  . . . ...I 86.43 
Interorl~itc~l breadth . . . I I!) 
Nnsnl 1ndt.x . , . ... ... I j 
(:cnpl~:~lic 111dex ... . , , ... I 69.94 
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Dr. 1)eniker has 111ost kindly communicatecl cletailecl ~~leasurenients of 
the series of skulls of Iiashiniris, presented to the Sociktd Ai~thropologique 
de Paris by 31. de Ujfalvy. The series coinprises six skulls of lnales and 
three of females. ,Apart from measurements, Dr. Deniker says that the 
pronlinence of the inferior nasal spine and the shape of the apertura pyri- 
fornlis of the nose (that of an ace of hearts) are characteristic of this 
series. For, the ~neasuren~euts, the following arrangement exhibits the 

principal features, with which those of the skulls from Nagyr may be 
compared :- 

No. 9 i s  described separately, as Dr. Deniker suspects deformity. 

FEMALE SKULLS. 

Skull. i Breadth Height 
/ Index. Index. 

- - . . . . . .  . . - . -- - I -- ----- 

Sagq", 1205 . , . ... . . .  . . .  03.28 1 70.13 
Average of five male skulls from: 

Kashmir . . .  ... . . .  ... ' 73-20 70.7 

Extremes ... ... . . .  l i  75.6 73.4 
70.6 65.8 

Kashmir skull, KO. 9 (male) ... . . .  65.6 67-2 

Nasal Index, 

52.7 

48.3 
54 .7 
41.5 

1 

The conclusion is, that the skulls from Nagyr might well fall into a 
group including these skulls froin Kashmir, except as reg,zrds their 
breadth-index, though even this pronounced feature is surpassed by one 
of the Kashmir skulls. I t  seems probable that this inay prove to be a 
specific distinction of skulls from Hunza-Nagyr. 
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MOUNTAIN SICKNESS. 

BASED ON NOTES B Y  illR. TV. ill. CONlVAl: OF HIS EX-  
PERIENCES IN T H E  KARd IiORBAl-HIJIAL'4 YAS.  

WHEN, ill illolliltaiil cliinbiiig, a height of 16,000 to 17,000 
feet is reached, the generality of people experience, to a 
greater or less degree, a train of syinptolns to which the  
term lnonntaiil sickiiess (Fr. 71tnl des ~ltolz  tngrtes ; Ger. 
Bet.gX.?*tc~~lt.l~eit) is applied. These sy~nptolns becoille illore 
and rnore distressing the more the above heights are 
exceeded, witliout however varying in kind, and iliay 
become so serious that  the life of the individual is en- 
dangered. There is still a good deal that is obscnre about 
the condition, therefore the observatioils inade by Conway, 
who with his guides lins clilobed higher than any previons 
traveller, ant1 who seeins a, very good observer, are of 
interest and importance. IVhell he left Ellgland for his 
expedition in the I<:~,rakorniil district he took nrith hiill, a t  
Cliffortl Allbnt t 's suggestion, a Dudgeon's sl~hygiilograpll 
with wl~ich he took pulse cnrves a t  different heights up to 
23,000 feet, froill hilliself and other 1rlelli1)el.s of his esyedi- 
tion. Sorue of these tracings \\?ere lost in t r~~ns i i~ i s s i o i~  to 
Englt~~ltl ,  1)nt enongh i-elllnin to te~t~cll :dl t l in t  we call 
expect to Jenrn frorn snch records. These curves he has 
pl:~c.ocl ill 111y ~ I : L I I ( ~ S  for exail~illiltio~l, n i ~ ( l  I \\rill lwesently 
1.cprodnce soiue of the lrlore importnut of tlieni, aitd drn~v 
such C O I ~ C ~ I I S ~ ~ I I S  as they seein to ;tllow of. 

0 1 1  Con\vay's rct1u.n to Eilglnrlcl I nslted llilll to write out 
111 



his notes on the effects of height, and let me have them 
along with the pulse curves. I here insert these notes :- 

" Vo~~~itij~g.--We had only two cases of this-both 
Gurkhas; one a t  Footstool Camp (about 17,000 feet), 
the other on the  Pioneer Peak, where Ainar Sing had 
to stop a t  22,000 feet, on the Water Col (see No. 11). 
The Gnrkha ill a t  Footstool Camp was a youth. The 
Gurkhas, for ctrstu reasons, had to ea-t their ordinary food 
everywhere. W e  changed our food as we went higher, 
and on the actual ascent of big pealis only ate Kola 
biscuits after leaving camp and before getting back to it 
again. I ascribe our freedom from incligestion to this 
precaution. 

" As to our general experiences I may note as follows :- 
" The effect of altitade cairie upoil us  all quite gradually, 

i~lld appeared to :tflect the native coolies (born and bred 
I L ~  10,000 feet) as much as ourselves. There were slight 
individual dif'rereilces between us, but nothing a t  rill n~arked. 
The way altitude showed itself was by our dimiilished 
pace when we thought we were going as fast as a t  lower 
levels. Referring to our ascent from Asholey to Baltoro, 
then up the Baltoro glacier to Junction Camp, Footstool 
Carrip, a i d  so to the top of the Pioneer Peak (23,000 feet), 
descending to Footstool Camp and the11 clown the Baltoro 
glacier again to Corner Camp, Baltoro nnc1 Aslioley, I note 
that me first beca~ne clefinitely conscions of disconlfort 
between Jullctioil Camp (16,000 feet) and Footstool C:iulp 
(17,000 feet)-a very gentle slope. I halted at .Jnnction 
Ca,mp ; Bruce and Znrbriggen went on to Footstool Camp, 
and i t  was there that the yo~lng Gurkha was sick and 
generally upset. Bad wetither came on, nnil Bruce and 
Znrbriggen retnrned to Junction Ciuilp and warned us that 
we should feel the altitnde a short way further up. I 
stayed four days a t  ,J~inction Cninp a h  then followed Bruce 
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and Znrbriggen to  Footstool Camp. I ought to have been 
habituated to altitude by then, but was not,  and felt exactly 
as Bruce and Zurbriggen had felt both tiines they passed 
that way. This part of the glacier was a straight, almost 
level, trough between two high walls of mountains right 
and left. Above Footstool Camp the asceiit was through a 
difficult ice-fall. Here, when we got into enclosed places, 
with the sun hot on us, we felt altitude badly, when in 
shady places less, and in general when the sun was hot on 
us we always felt worse than when it was shut off by 
clouds, roclis, or ice. There was, as we ascended, a steady 
dimiilntion in our powers, a desire to keep the nrins from 
hanging by our sides, a disiilcliilntion to start observing 
iilstrninents or doing anything. W e  had to breathe 
steadily, the least holding of the breath (to observe nu 
instr~unent,  or take a long stride) being instantly 
punished by giddiness and puffing. The higher we got the 
inore conscions were me of our hearts-unable to sleep on 
our left sides, teildeilcy to palpitation eve11 at night. Our 
feet easily :tnd rapidly got cold nild lost sens;~tion. By 
night we were always inore coinfortable thail by day, and in 
cloudy than in fine we;ither. I fre  could ha,ve done inuch 
inore by ilight if our feet had been able to hold out against 
the cold. 011 the peak we felt niuch worse on slopes thail 
on the arcte ; we hail dificulty to restrain ourselves frorn 
taking to the c o r ) t i ~ ~ .  W e  often felt in 1~0110~~~  places aild 
even on slopes tlie seilsatio~l a,s tlzroiigh the air was stng- 
1 2 ( 1 ? 7 t .  The night n t  the highest caillp oftel- the ascellt of 
Yioileer Penli was our worst night ; l~alpitittions col~stantly 
woke 111e 11p. I11 the descent we felt discoinfort (such as 
was experienced iu the ascent between Junction aucl Foot- 
stool Cnulps) c-lown to a much lower level, as far :I.S Coriler 
Cnrnp (13,000 feet), thrill we had felt in the ascent. We 
seeiliocl to become contiiluonsly Icsa nble t,o hold out agaiust 
:~~l t i t l~de  the longer we rel~iaiiled at, n high level. I several 
times took illy tei~l~~er;c&re, hut never hit it at  anything but 
ilorirlsl. I did not tali; it on Pioneer Penk. I have said 

9 



that  I thought our appetites remained as ~ ~ s u a l .  I think 
that  I was in error. W e  did not eat so much at  the two 
highest camps, but m-e should have eaten illore than we did 
if we had had more to eat. I cannot say how we should 
have been affected i11 the latter case." 

The ages of the European members of the party were- 
W. M. Conway, 36 ; 31. Zurbriggen, 34 ; J. McCormick, 
33 ; J. H. Roudebush, 21 ; 0. Eckenstein, 34. 

With regard to the height a t  which distinct syinptoms 
first show themselves, Conway's account agrees very well 
with the experiences of the Schlagint.cveits,~ who had 
very estended experience and moved with fairly large 
parties of natives among the Himalaya, Karakorain, and 
Kuenluen districts, and who noted that " for the gene- 
rality of people the influence of height begins at 16,500 
feet, a height nearly coinciding with that  of the highest 
pasture-grounds visited by shepherds." Con~.cray's party 
first becairie conscious of discomfort between 16,000 and 
17,000 feet. Wh ymper's expedition to the Great 
:incles of the Equator first felt real cliscornfort at 16,664 
feet. 

For healthy rnen in good training who take carefully 
chosen food we may therefore accept the Schlngintweits' 
limit as fairly accurate, while for people who are not in 
good condition, or who take food which they cani~ot digest, 
the l i~n i t  may  be very greatly lowered-n point which I will 
presently consider. This lower limit of distress in ~nountain 
cli~llbirlg is therefore put wonderfi~lly closely by the three 
sets of observers named. Whether it cau be raised by 
prolonged residence at  high lcvels is, I think, donbtfi~l, and 
on this point it is not easy to obtain illforrnatioli of milch 
value, seeing that in the absence of exact rrleasurements 
observers inay ,bet so accustomed to what at  first distressed 
them :IS to overlook it. 

The syirlptoms of mountain sickiless as described by a 
very large nil~rlber of observers 3 may be stated as follows, 
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keeping in inind that  some only of them are noted by each 
observer :- 

Those constantly met with are-great difficulty in getting 
enough air into the  l~ulgs,  and a corresponding feeling of 
anxiety and distress, together with greatly increased 
dyspncza and fatigue on exertion, with lassitude when a t  
rest. The respirations are rapid, short, and gasping, and 
the ability for active exertion is much lessened, all these 
signs being inet with in animals as well as in illan. 
Common symptoms are palpitation of the heart, with a 
quickened pulse, severe headache, giddiness, singing in 
the ears, di~ninished appetite, nausea with or without 
vomiting, bleeding a t  the nose, and coldness of the ex- 
tremities. Fairly corn~non are indifference to danger, and 
loss of interest in tllings generally, often with a tendency 
to somnolence-althol~gl~ in some there is increased excita- 
bility-spitting of blood due to l~~einorrhage from the lips, 
gums, air passages, or lungs. Bleeding froln the con- 
junctivz is sometimes observed, ns also blurring of the 
sight, diarrhea, and, in severe cases, muscular \~~eakness so 
great that  stailding or sitting up is no longer possible ; 
eventually the limbs become coinpletely paralysed, then 
follows loss of coiiscionsi~ess, and perhaps deat,h. 

Curiously enough, lividity of the face, and especially of 
the lips, which nlust be familiar to every Alpine climber a t  
great heights, is apparently overloolied by most writers or 
wrongly ascribed to cold. 

The first question I have to consider is whether tlllcse 
sy~l~ptorns are referable to one condition-viz., insufficieut 
supply of oxygen, or whether this 111ay be c o ~ n p l i ~ i ~ t e d  by 
other coilditioi~s which require to be taken into rtccolult. 
If they be all due t,o dj7sl1nwa or ~sphyxi ;~ ,  aloile they include 
phenonlenn \vl~icli are not generally recoguiseci by patho- 
logists as possible 1.cslllts of in~perfect supply of air, mllile 
i f  they be coi~iplicnted ivith so111e other resnlt of t l ~ e  rnre- 
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friction of the air, i t  is desirable that  these possible compli- 
cations should be clearly recognised. 

How far do the known resnlts of dyspnoea on the animal 
body correspond with the phenomena above referred to 1 

The gasping respiration we know well as the constant 
result of imperfect supply of air to  the lungs when the air 
passages are unobstructed. We may equally safely pnt 
down the muscular weakness to imperfect supply of oxygen 
which we know is necessary for the contractions of the 
nluscles. 

The heart symptoms - viz., the palpitation and the 
acceleration of the rhythm-may safely also be ascribed to 
the dyspnma. On arresting the respiration in the lower 
animals there is at  first powerful vagus action, and the 
auricular beats soon become so weakened that the ventricles 
take on their own independent rhythm. It cannot in the 
nleantime be proved that this causes the subjective feeling 
of palpitation of the heart, and i t  can only be said that the 
independent ventricular contractions show themselves under 
conditions similar to those which produce the feeling of 
palpitation of the lieart, and that the latter is just the kind 
of feeling one would expect when the heart changes its mode 
of contraction in this particular way. I n  asphyxia as pro- 
duced in an i~~ la l s  there is a very great dilation of the ventri- 
cular walls, although the strain upon them (measured by the 
amount of blood pumped out 21llis the pressure in the aorta 
and pulmonary arteries) may not have been increased, and 
which is almost certainly due to the diminished a~nount of 
oxygen in the blood which circulates in the coronary 
nrteries.4 

This weakening of the heart brings the vrtgus mechanism 
into increased activity, the effect of this on the heart being 
to economi~e its actioil ; and palpitation, if I am right about 
its nature, is under the circumstances an indication that the 
heart is distressed. 

The cnrt1i:tc dilation due to asphyxia is aided by the 
dilation which is caused by muscular exertion, and the two 
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together will lead to heart-failure inore readily than one of 
them singly ; by heart-failure being understood the condi- 
tion in which from extreme dilation the tricuspid valve call 
no longer close the tricuspid orifice. 

There is no doubt that heart-failure is of not uilcommoii 
occurrence even in the  Alps,s and that when i t  occurs the 
persoil suffering fro111 i t  is practically incapacitated from 
further climbing, wit11 inteiise dyspncea, palpit ation, and 
irregularity of the heart. Guides, who know the coi~ditioi~ 
perfectly well in their own cases, or in that  of their 

Herren," have told me that  wllen badly taken with i t  
near the top of a i~lonizta~in, the oilly way to get the person 
up the last 100 feet or so is to practically carry hiill up. 
The incapacity for further exertion is certainly very great, 
as I happen to know, but I should think that a quarter of 
an hour's rest would do just as well as carrying, seeing that  
recovery takes place in ten millutes or so, although at  first 
sitting down gives no relief to tlie distress. 

I ilow come to the other symptoilis of inonntain sicbness, 
and have to consider how7 far they can be loolred upon as 
due to aspliyxia. The headache, nit11 n sense of fulness, 
ns if a tigllt band were drawn round the head, iilay be safely 
put domil to cerebral congestion, and the h~illorrllages from 
the nose and coiljullctiva agree with tlie lcno\\-n fact that 
the  blood snpply of tlle latter usually goes with that of the 
brain. Cerebral congestion is it coilstan t result of :~spllyxia.G 
The giclcliiless, nausea, voiilitiug, blurring of the sight, :~nd 
the indifference to danger, sonlnoleiice, aild perl~al,s also 
the excitability, a,re all, I inlagine, caused by tlie dinlinished 
supply of oxygen to tlle l~rain, wllicll is l~erfectly coi1ip:~tible 
with collgestioil of tliat organ if  tile tension of the oxygen 
il l  the blood be rcdnced. Tlie nausea t-~ncl romitiag are of 
cerebral origin, for they do not cease with evncnntioll of tlie 
stomach, although they may follo~v tlle iugestioll of food, 
ant1 may btcoille rrlore marked as a, rc~sult of illdigestion. 
The lessci~ecl appetite and power of <1ig:.cstion are pre- 
S U I I I R ~ ) ~ ~  C ~ I I C  to the a i l~i l l ia  of t 1 1 ~  ~ l ig~s t ive  tract, wllich 
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is invariably produced by asphyxia, according to observa- 
tions (by Roy and Cobbett), which are as yet unpublished. 
The singing in the ears may be due in part to difference 
in pressure of the air within and without the tyinpaliic 
meinbrane, the eustacllian tube not completely fulfilling its 
fi~nction in this respect. 

The ilmscular weakness I have already referred to as due 
to  the imperfect supply of oxygen to the muscles. The 
ready cooling of the extremities which prevented Conway's 
party from ~noving by mooiilight at  high altitudes I am 
inclined to put down to the diminished heat production, 
which results from the imperfect supply of oxygen to the 
~unscles, which are the chief sources of heat in the body, 
and which may be aided by congestion of the skin increasing 
the amouut of heat given off by it. 

So far as the syinptorns are concerned, we need therefore 
be in no difficulty regarding the nature of illouiitaiii sick- 
ness. It is asphyxia. The inlporta,nt feature in the 
asphyxia of mountain sickness is the reduction in tlle 
a~rlount of oxygen supplied to the tissues, but the same 
effect is produced if, with a limited supply of oxygen to the 
systeiu, there be from any canse an increased dellland for 
i t  by the tissues. Muscular exertion is the most familiar 
exxrnple of this, and the greatly iiicreasecl distress which 
results from t~ttempts a t  active inoverneat, is one of the 
features of mountain sickness. There is another cause of 
increased cle~nnnd for oxygen by the tissues whicll is of 
iirlportance in coiiiiection with nlountain sicl.rness, viz., 
fever. This is well illustrated by Whyrnper's experiences 
on Chimbori~zo (7oc. c i t . ) ,  where a t  a height of l(j,G64 feet 
he ancl two others of his party had 811 alarmingly acute 
attack of what they considered nionntain sicltness. This 
came on suddenly after a meal, one member of the party 
being, however, unaffected. Those affected felt feverish, 
with thirst, and had intense headache and extreme dyspnma. 
These syrriptoms lessened a good deal nest day, and two of 
the party were a l~le  to climb on the third clay. No such in- 
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tense distress mas experienced by any of then1 on climbing 
more than 3,000 feet higher. Wl~yinper recognises that this 
attack inust have had a temporary cause, but lie appears to 
have overlooked the  fact that fever is not present in true 
inoluntain sickness, and that  in all probability it was a case 
of poisoning with putrid food. Whyinper ~uentioizs that  
some of his tiillled ineat had gone wrong, and it is curious 
that he should have overlooked the possible connection of 
this with the attack from which he and the Carrels suffered 
on Chimbornzo. The serious sy~ilptonls of asphyxia are only 
~vliat would naturally be expected to accornpnny any rise of 
temperature of the body a t  high altitudes. 

Conway's observation t'hat inore distress na s  experienced 
in hollow places than when ~.vallcing on nil ar&te confirins 
what has been noted by others. This inay be due to the 
fact that  water takes up inore oxygen than ilitrogen from 
the air, so that  when on a high peak the st111 fitlls upon the 
snow, ineltiilg a certain part of i t ,  the neigllbonriug air is 
robbed of some of its oxygen. The wind on a ridge need 
not have passed over fields of inelting snow, and nlay there- 
fore coiltail1 n larger percentage of oxygen. Tlle difference 
in the :tinount of oxygen coinpared with nitrogen ~vhich 
water obtained froill inelting ice txlies up is not very great, 
and the fact is probtlbly not of inuch iinportance ; but 
seeing that  the two gases will not be dissolved in tlle pro- 
portions in wllich they exist in the atmosphere, but will 
each be dissolred as if i t  were the only gas present, we inay 
have, eve11 if the mcltiilg snow t:~Bes up equal volumes of 
oxygen and i~itrogen, a very serious lo\vering of tlie per- 
centage of oxygen in the air which rests or passes over the 
melting snow. This offers, to illy mind, n very probable 
explanntion of the increased clistress iioted by Conway in 
hollow l~lnces, especially wlien the suii was shilling on 
them. Conway does not in his notes refer to val*iation in 
the degree of distress with tlie clirection of the wind, but 
this is n sulject which was inuch noticed by the Schlag- 
intweits, and I)y nninerous 0th er observers, who found tlint 



they were niost distressed when there was a wind from some 
particular direction. There is no reason for supposing that 
this was dne to  terrlporary variations in the barometric 
pressure, as such an obviously possible explanatioil could 
not have been very easily overlooked by the Schlagiutweits. 
It is certain that  air which has passed over a large area of 
s110\1~ melted by the sun will have suffered a diminution of 
i ts oxygen. If this idea be correct, such winds ought to be 
most distressing in the afternoon, when the quantity of 
water set free by the melting of the snow is greatest. On 
being frozen again a t  nightfall, the melted snow will give 
off relatively n large proportion of oxygen, which may 
explain why Conway ailcl his party felt so much better 
a l  night. 

It is possible that  the increased distress felt by Conway 
and others in sunshine as compared with shade or cloudy 
weather was in part due to the increased demand for oxygen 
by the body when \varilled by the sun's rays. Another point 
that strilies one in going over the literature of mountain 
sickness is that  sometimes, especially in the Andes, dangerous 
syrnpto111s show themselves at altitudes below 17,000 feet 
in persons riding on horse or mule-bacli, and where, there- 
fore, there is no qnestion of over-exertion. I have been 
a t  pains to follow ont some of these cases, and find that 
previolls attacks of nlalarial fever are recorded. The diinin- 
ished amount of ht~~noglobin in the blood mhich follows 
malaria will in these cases rez~dily account for the asphyxia 
mhich s h o w  itself, and may cause death in Irlell and 
animals at heights below 17,000 feet. 

I now come to the real gist of the matter, the one which 
Clifford Allbutt hoped mould be decided by Conway's 
observations with the sphygmograph, namely, wlietlier 
heart-failure is an essential element-indeed tlle essential 
element-in rnonntain sickness. Asphyxia, from what- 
ever cause, can produce cardiac weakness and tlilation, 
while, 011 the other hand, heart-f~~ilure, owing to the irn- 
perfect circnlation, and therefore aeration of the blood, i~ a 
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comrnoii and well-recognised cause of dyspncea or asphyxia. 
If dyspiicea or asphyxia leads a t  altitudes of between 16,000 
and 17,000 feet to heart-failure on moderate exertion, a 
vicious circle is produced, since the asphyxia tends to  
produce lieart-failure, and vice .ue/.sti. 

If this be the case, the liinits of inouiltain climbing, as 
regards height which call be reached, become inore re- 
stricted than would be the case if we had to deal with 
asphyxia alone. 

To explaiil the point about heart-failure illore clearly, I 
may state that  the lieart is a pump, which must pass on i11 
healthy inan or aninlals an ainotuit of blood, whiclr varies 
greatly a t  different tiines, in order to meet the requirements 
of the system as a wliole. If the heart's work (expressed 
by the quaiitity of blood passed on, : ~nd  the hydrostatic 
pressure against which this blood is expelled) be increased 
beyollil a given limit, the heart as a pnnlp becoiiles in- 
efficient froin dilation of the ventricles, so that the vrtlves 
between thein and the auricles call no longer close com- 
pletely. This inefficiency of the cardiac puiiil~ call be 
produced in two chief ways. Firstly, by ii~crensii~g the 
work throw11 upon the lleart ; ;tncl, secondly, by cliillinution 
of its power. This latter citll be produced 11y a great illally 
causes, one of 1vliic.11 is illlperfect supply of oxygen to the 
organ. Others are, alcohol, tobacco, ten, clisense of the 
heart, k c .  Increase of ivork is produced by rnnscnlar 
exertion, fever, 11lent:~l excitemeut, c'l-o., c%c. Any one of 
all the :tbore (.%uses is capnl)le of itself of procincing heart- 
fail111.e. I n  most C ~ S W  t ~ v o  or illore of theill art3 co1nbinc.d. 
For exnuple, there can be little doubt,, froill the obscrra- 
tioils of Clifford Allbutt ;1n(1 others, that il1any of the cases 
of ~rlonnt:~iil siclrness which occllr : ~ t  low ~ l t~ i tndcs ,  :lnd 
which lmve so often hceu clescribecl in the Alps tilld else- 
where, are really c:~,sc~s of henrt-fttilnrc froiu orer-cxcrtiun 
a11d irnycrfcwt training, coml)ined, perh;~ps, in some cilses 
wit11 errors ill diet. 

I~lcleecl, 11e:lrt-faililrc \vllicli cailllot be clistingnisllccl fro111 
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true ~llouiltaiu siclrness may occur at the sen-level. The 
point I have to consider, then, is how far Conway's observa- 
tioils and pulse-tracings indicate whether or not, while 
suffering from true inountain sickness, there mas also heart- 
ft~ilnre. 

I give here reproductions of the pulse tracings of Conway 
rlncl his party, taken a t  different altitudes, having chose11 
twenty-one of the total twenty-seven curves which have 
been subluitted to  ine, those omitted being talien at  lower 
levels than those shown, and being therefore of less interest 
in the present connection. The letters to the left of the 
figures show from who111 each tracing was obtained, and 
the nunlbers give the  pulse-beats per minute, which I have 
calculatecl from the rate of illovei~leilt of the clockwork 
used to move the paper past the point of the recording 
lever. The descriptions to the right of the figures are 
Conway's notes. I mill analyse the tracings briefly, with- 
out seeking to confine lrly reinarks to the question as to 
whether they (lo or do not indicate that  heart-failure is an 
essential elel~leilt in rnountain sicliness, and I make allow- 
ance for the inaccuracy of the sphyg~nograph ernployed. 

Me. 78. 1- 1 April 28,2 p.m. Burzil Icote, about 12,000 ft.. 
) I day of r e d  in camp in miserable 
1 weather, snowing. 

R. 112. 

C. 144 u- , I April 24, 2 p.m. Burzil (or Dorikun) Pass, 

I about 14,000 ft. Tracing taken three- 

. . I quarters of all liour after reacl~ing coi, 
1 after five hours of lebolioua ascent in 

Fig. 2. deep snow. Several of tlie aerrnnts 
I were badly affected to-dny wllo gave no 

R 120. b J d  1 signs of suffeiing nt rnucll lligller alti- 

1 tndea later on. All of ua probably in 

E. 1%;. w , 1 poor condition. 
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c. so. LJLJ Bug. 15, 10.30 a.m. I n  a snowstorm, We 1 Fig. 3. j were resting in  the tent all day a t  

u c .  90. ,u ) Junction (Throne glacier) Camp, abont 1 lG,OOO ft. 

Aug. 21, 11.30 a.m. Quarter of an l ~ o u r  

9 0  u2 Fig. 6. { nbove Sernc Celup, about 18,000 ft. 
After a morning's severe climbing. Pine 
weather. 

2. 90. /4,~- 

C .  9 .  & Fig. 6. 1 Ang. 28, G.40 a.m. Serac Camp (about 
18,000 ft.). Alter a night's rest.. Fine 
weather. 

Aug. 19, 7.30 p.m. After a day of rest a t  
' Fig. 4. 1 Footstool Camp, about 17,000 ft. 

Aug. 23, 2.15 p.m. Lower Plateau Camp 

C .  102. J& pig, 7. 1 (about 19,000 ft.). After a olorniug's 
climb, fullowed by several I~onrs' rest. 
Fine weather. 

Aug. 24, 10.80 a.nu. Upper Plateau 

/ Camp (about 20,000 11.). After a 
4 .  Fig. 8. morning's climb (wbeu \ire wero 

I nearly frost-bitten) and LIVO hours1 
rest. 

C. 9G. f+ \ Aug. 25, 3 p.m. Top of Pioileer Penk (about 
23,000 ft. After eight l~ours of clilllbing 
wit11 R few rebte. 

Aug. 26, 4.30 p.m. IVnter Col close to 

c. 96. J ' U ~  Fig.lO. j secovd summit (nl~o,m~t, 22,000 ft,.). After 
thirty-five minutes' descent fro111 lligllest 
peak. 

C. 72. 
Aug. 27, noon. At Footstool Camp (see 

Fig. 4). Duriug a dny of rest nud bad 
Fig. j woatber. 

0 .  78. Fig. 12. 
I Sept. 1, 7.30 p.m. At Corner Cnlllp (nbont - ., ( 13,000 ft.). After a dny'e rest. 

Of t l ~ c  curves i11 Fig. 1, Con~vay's nild h1cCormick's are 
ortlinn.ry tracings of healthy Inen, such as one usually gets 



with a, Dudgeon's sphygmograph, and the pulse-rate is 
within the usual limits of quiet life. Roudebush's and 
Eckenstein's show a more rapid beat, with the change i11 

the form of the pulse-wave which usually goes with it. 
Fig. 2 shows that  the four members of the party were 

fatig~ied, the quick pulse-rate in the absence of fever 
indicating a demand by the tissues for more blood. I 
cannot go over the reasons which exist for believing that  
the " nervi accelerantes cordis " have for their f~~nc t i on  t o  
increase the force and frequence of the heart in response 
to demands of the rest of the body for more antriment,7 
and need only note that  the form of the curves corresponds 
with the increased rate of heart-bea,t. It can be seen, 
however, that  at  the  elevation of 14,000 feet the hearts of 
the four indivicluals concerned were beating very rapidly 
indeed-more than was the case with the same persons 
when they hacl climbed 8,000-9,000 feet higher. From 
this I conclude that fatigue or excitement (probably the 
former) rather than the rarefaction of the atmosphere is 
the  cause of the qoicli pulse-rate which has been associated 
with inonntain siclrness. 

Figs. 4-12 sl~ow that a t  heights of 17,000-23,000 feet 
the heart-beat need not be greatly quickened. Acceleration 
of the heart in illollntai~l climbing is a measure of fatigue 
or nervoas excitenient, rather than of asphyxia, froill rnre- 
faction of the air, which is a matter of coilsiderable interest, 
since i t  inilicates to us that  when the " nervi accelerantes 
corclis " are called into play, it is not the t ~ a n t  of oxygeil 
but of sonlethiug else that brings their reflex inechai~ism 
into activity. 

Fig. 8,  sholi-ing tracings taliell a t  16,000 feet, shown 
nothing nbnor~l~al  in the forill of the plllse cnrves. Fig. 4, 
:it 17,000 feet, shows curves n l ~ i c h  one nlay get rully d i~y  
a t  sea-level. 

Fig. 5 ,  at  18,000 feet, cannot be called at all mnnsnnl. 
Fig. 6, at  the same height, rnny he called n good healthy 
pulse. Fig. 7 is rrlore clicrotic thail is 11s11a1, 1)~lt is not 



abnornlal. Fig. 8, at 20,000 feet, with a fall to 48 heart- 
beats per minute, shows vagus action, the ventricles 
missing every alternate beat of the weakened auricular 
contractions. It is one forin of the pulse of a distressed 
heart, and the forin of the wave corresponds. Fig. 9, in 
Conway's case, looks lilie an anacrotic pulse-wave, which 
is generally associated with high arterial pressure-although 
by no ineans i~ecessarily so ; but i11 any case Zurbriggen's 
tracing at the same height is not one of high pressure. 
Figs. 11 and 12 are of not unusual form, and the rate of 
heart-beat is slowed down to about the normal in unfatigued 
individuals. 

It may be said at once that these tracings do not enable 
us to decide the questioa as to whether heart-failure is or 
is not ail essei~tial element in inountain sickness. Two of 
them show unniistakably illcreased vngus action on the 
heart, but the others show rather evidence of fatigue than 
anything else. Tlre vagns action is a sign of a distressed 
heart, and is usually if not always present i11 heart-failure, 
but it  is often enough brought' illto play long before the 
heart has become overstrained. The palpitatioil of the 
heart which is so coirlmoi~ly noted in nlonntain siclriless 
aiid exertions is, as we have pointed out, ailother sign of 

distressed heart. It iunst be remembered that the 
tracings were taken cluring periods of rest, when the rare- 
faction of the air, and the consequent diminntion of the 
oxygeii in the blood, was the only influei~ce teildiilg to 
weaken the heart. 

During such periods of rest the co~lipara~tive regularity 
of the tracings is against the liltelil~ooil of failure of the 
heart at such times, aiic1 this is pretty well all one can say 
about thein. They do not, ailti they cnunot, ellable us to 
decide defii~itely wl~etlrer tlie llenrt is overstrailled d u ~ i n g  

e z c ~ t i o l l ,  which is a necessary part of mountain climbing. 
I know of only one iiieans by which this irnportaiit question 
call be definitely decided, and that is by using a stethoscope, 
and lenrning whether or not a heart-innrmnr accoinpailies 



the first sound of the heart during exertion. If it  does, we 
may diagnose functional incompetence of the mitral or 
tricnspid valve, or both, and therefore the failure of one 
or both ventricles; if the murmur be not present under 
these ~ondit~ions we must in the meantime exclude heart- 
failure. 

While thanking Conway most cordially for all he has 
done in the past in adding to our knowledge about mountain 
sickness, I would venture to ask him, when next he goes 
mountain climbing above 17,000 feet, to purchase before 
leaving England a binaural stethoscope, and get some 
medical friend to put him in the way of recognising a heart- 
murmur, and to use this stethoscope on himself and others 
of the party during or im?~zecZicitely after exertion. 

There is only one other point and I have done, and that 
is the question how far, judging froin the observations and 
tracings which are reproduced above, Conway had reached 
the highest climbable altitude. During rest at least, even 
a t  23,000 feet, the curves indicate, on the whole, that 
muscular fatigue and distress of the heart were present 
rather than the nearly corrlplete collapse of mnscnla,r power 
which accompanies well - marked heart - failure with the - 

va,gus slowing and irregularity. There is, therefore, no 
obvious reason why Conway and his party should not have 
gone higher, if they co~ild do it quietly enougli, and if they 
could choose their own tiines for going on and camping, 
&c., which of course is the real difficulty. The cnrves show 
that they were in a condition to go oil,-and they agree with 
con way'^ own feeling that they hn,d not come to the end 
of their tether. 

CHARLES S. ROY. 
C I J I J ~ I D G E ,  Al(ylt.st 25, 1H94. 
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