
contraction of area a t  the point of fracture, making it  difii- 
cul t  to believe that  during fracture the molecular arrange- 
ment  of the particles atfected by the fracture has been the 
same as when specimens of the same plate have showti per- 
haps 18 per cent elot~gation and 30 per cent contraction of 
area i n  the testing machine. T h e s e  facts would almost lead 
to the conclusion that a sort of wave of molecular change 
m a y  arise in a steel .plate, during which abnormal fracture 
may  occur, and after which the material of the plate may he 
found in its ordinary condition. By working a t  a blue heat, 
i t  is known that  such a n~olecular  change is produced, and 
the fracture of a mild steel bar  thus treated shows that  the 
metal has  become brittle, but such a change is permanent. 
I t  is, moreover, certain that  liability lo this class of fracture 
is increased by  the  presence of cet,tain impurities in the metal, 
the amount  of which is often astonishingly small, and  much 
light will probably be thrown on  these points, says En-. 
gineering, by  inr~estigations now i n  progress 

It is n u t  necessary that  these investigations should, i n  the  
first place, be conducted 011 steel itself, as  it Frequer~tly hap-  
pens in scientific v o r k  that  a problem is more easily solved 
by first dealing with simpler analogous cases than by a direct 
attack on it in al l  its complexity. F o r  a flank attack of this 
character, gold, apart  from its value, offers many  advantages, 
as  it is easily obtained in the pure state, and is a t  tlle same 
time profoundly affected by alloying i t  with very small 
quantities of other metals, which changes it  is difiicult to  
explain on  a n y  other hypothesis than that  of a n  altered 
molecular grouping. 

J O U R N E Y S  I N  THE PAMIRS AND ADJACENT 

COUNTRIES.' 

THIS mas the subject of the  paper read a t  the meeting of 
the Royal Geogt*aph~cal Society, on Feb. 8, by Cap?. F. E. 
Younghusband The author  described two journeys, one ~u 
1889 across the Khrhkorum and into the Pamir ,  the other i n  
1890 to Yarlialid and Kashgar. and  south to the P a n l ~ r s  
again. 

"The  country," he  said, " which I now wish to descrlbe 
t o  you is tha t  mountainous region lylng to the north of 
Kasbmir, which, from the h e ~ g h r ,  the vastuess, and  the  
grandeur  of the mountains, seems to fornl the culminating 
point of western Asia. When  that  great compression in na- 
ture  took place this seems to have been the point a t  which 
the great solid crust of the  ear th was crunched and  crushed 
together to tlie greatest extent, and what must have formerly 
been level peaceful plains such as me see to  the present d a y  
on either band,  i n  India  and in Turkistan, were pressed and  
uphenred into these mighty ll~ountains, the highest pealts of 
which a re  only a few hundred feet lower than Mount Evep- 
est, the loftiest point on this earth. I t  was arnorigst the 
peaks a u d  passes, the glaciers and torrents of t h ~ s  awe-in- 
spiring region, a n d  anon over the plain like valleys and by  
the still, quiet lakes of the Pamirs  tha t  my ftlte led me in the 
journeys which I have now come before you to describe." 

Starting from Leh, i n  Ladak, Captain ~ounghusbanc l ' s  
first objective point was Shahldula. This place is s~ tua ted  on  
the trade route to Yarkand,  and is 240 miles clistant f rom 
Leh. This he left on  Sept. 3, t o  explore the country u p  to 
the Tagh dum-bash Pamir. 

The route norv led u p  the valley of a river, on which 
were several patches of fine grazing, and tlll last year this 
bad been well inhabited, but  was now deserted oil account 
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of Kanjul i  raids. The valley is kno\vn by the name of 

Kh61 Cllusklin. Cl~uskGn in Turki nleans resting-place, and  

KhBl is t h e  naine of a holy m a n  from Bokhara, who is said 

to  haire restecl here many  years ago. The mountains bound- 

i n g  the north of this valley are  very bold and  rugged, with 

fine upstanding peaks and  glaciers; but ?he range to the 

south, which Hayward calls the ~ k t Q g h  Range, m7as some- 

what  tame in character, with round rr~ild summits arid n o  

glacie~s.  The ~ o k h b u l h k  is a n  easv pws, aud from its sum- 

mit to  the east could be seen the stlomy range of the western 

Kuenlun Mountains, wl~ i le  to the west appeared a rocky 

Inass of mountains culminating i n  three fine snowy peaks, 

which Hayward mistoolr as belonging to the main 117ustagh 

Range, but cvhich i n  fact in  no way approach to the height 

and magnificence of those mountains, and  really beloug t o  

the Aghil Range. ~ v l ~ i e his separ.ated from the Mustagh 

Mountains by the valley of the Oprang River. 


Ou  Sept. 11, the party crossed the remarkable depression 

in the range cvhich is known a s  the Aghil Pass. 


" Fronl here is obtained one of the granclest views it is 
possible to conceive; t o  the  south-west you look up  the \-alley 
of the Oprang River, which is bounded on  either side by  
raugesof magnificent snowy mountains, rising abruptly from 
either bank, and fa r  away in the distance could be seen the 
end of a n  i~nmerlse glacier flowing down frorrl t h e  main 
range of the Mustagh Mountains This scene was even more 
wild and bold than I had remembered it  on m y  former jour- 
ney, the mountains rising up  tier upon tier in a succession 
of sharp needle like peaks, bewildering the eye by  their 
number, and then in the background lie the great  ice moun- 
tains -white, cold, a n d  relentless, defying the hardiest t rav-  
eller to enter their frozen clutches. I determ~ned,  horvever, 
to  venture amongst them to examine the glaciers from which 
the Oprang River took its rise, and leaving my escort atJlle 
foot of the Aghil Pass, set o ~ i t  on a n  exploration in that  
direction. The first marc11 was easy enough, leading over 
the broad pebbly bed of the Oprang River. U p  one of the 
gorges to  the  soutll we caught  a magnificent view of the  great  
peak K 2, 28,278 feet high, and we h:~lted for the  night a t  a 
spot from which a view of both K 2 and  of the  Gushirbrum 
peaks, four of which a r e  over 26.000 feet, was risible. On 
the following day  our  difficulties really hegan. The first 
was the great glacier which we had seen froin the h g h i l  
Pass; i t  protruded right across the valley of the Oprang 
River, nearly touching the cliffs on  the right hank;  but  for- 
tunalely the river had kept a way for itself by  continually 
washing away the end of the glacier, which terminated in a 
great wall of ice 150 to 200 feet high. This glacier runs  
down from the Gushi rbrun~ in the distance towering u p  to a 
height of over 26,000 feet. The  passage round the  end of 
the glacier was not  unattended with danger, for the stream 
mas swift and strong, and  on my own pony I had to iecon- 
noitre very carefully for  points where i t  wasshallow enough 
to cross, while there was also some fear o f  f ragments  from 
the great ice-wall falling down on the top of us  when we 
were passing along close under  it. After getting round this 
obstacle we entered a gravel plain, some three quarters o f  a 
mile broad, and  were then encountered by another glacier 
running  across the valley of the Oprang River. This ap- 
peared to me to be one of the principal sources of tlie river, 
and I determined to ascend it. Another glacier could be 
seen t o  the  south, and  pet a third coming in a south-east di- 
rection, a n d  rising apparently not  very fa r  from the 1 i ~ r Q -  
korum Pass. W e  were, therefore, nolo iu an ice-bound 
region, with glaciers in  front  of us, glaciers behind us, and  
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glaciers a l l  around us. Heavy suom cloud.; too were unfor- 
tunately collecting to increase our  ciifficulties, aud I felt that  
we should have a hard task before us. On first looking a t  
one  of these glaciers it  would appear impossiblz to take 
ponies up  them, but the sides a re  always covered witli mo- 
raine, and m y  experience in  the exploration of the Mustagh 
Pass  in 1887 showed that,  by carefully reconnoitring ahead, 
it  was generally possible to take the ponies for a considerable 
distance a t  least u p  such glaciers; and  as  the one we had now 
reached seemed n o  worse than  others, and there appeared a 
g a p  i n  the  range which looked as  if i t  niight be a pass, I took 
m y  ponies on,  and after three days' scrambling o n  the  ice, 
reached the foot of the supposed pass, and started a t  3 30 on 
the following niornirig to find if i t  was s t  a l l  practic~ble." 

Captain Younghusband was, however, obliged to return 
after reaching a height of 17,000 feet, and he  decided to re-
t u r n  to his camp on the Oprang River. H e  thus describes 
the  glaciers fromi m hiclt this r%lver takes its rise: -

"The  length of this glacier is 18 miles, ancl its average 
breadth half a mile; i t  is fed by three smaller glaciers on the 
west and one on the east. At  ~ t s  upper part,  immediately 
under the pass, ~t is a smooth undulating snow-field about a 
mile bnd a half i n  width. Lower down this ~zkvgis split u p  
into crevasses, which illcrease in  slze the further down we 
get. Then the surfme gradually breaks up  into a mass of 
ice domes, which lower down becorne sharp needle-like pin- 
nacles of pure white ice. On each s ~ d e  lateral gravel mo- 
raines appear, and  other glaciers join, each with its centre of 
white ice-peaks arid its lateral n~oraiues,  and preserving each 
i t s  own d ~ s t i n c t  cou~*se down the valley, until some three 
miles from its termination in the Oprang River, when the 
ice-peaks are  al l  melted down and the glacier presents the 
appearance of a billowy mass of moraine, and would look 
like a vast collection of gravel heaps, were it not that you 
see, here and  there, a cave or  a cliff of ice, showing that  the  
gravel  forms really only a very thin coating o n  the surface, 
a n d  that beneath is all pure solid ice. This ice IS of opaque 
white, and not so green and  transparent as  other glaciers I 
have  seen, and  the snow a t  the head of the glacier was diBer- 
en t  from a n y  I have seen before; for beneath the surface, o r  
when it  was formed into lumps, i t  was of the most lovely 
pale transparent blue. I must mention, too, that  every flake 
of snow tha t  fell in  the storm was a perfect hexagonal star,  
most beautiful and  delicate in  form. The mountains on  
either side of the valley, especially on the eastern side, are 
extremely rugged and precipitous, forrriing little o r  n o  rest- 
ing-place for the snow, which drains off immediately into 
the  glacier below. The western range, the main Mustagh 
Range,  was enveloped in clouds nearly the whole time, and 
I only occasionally caught a glimpse of some peak of stu- 
peudons 'height, one of them, the Gushirbrum, over 26,000 
feet; and others 24,000 feet. The snowfall on these moun. 
tains must be very considerable, and it  seems that  this knot  
of lofty n ~ o u l ~ t a i n s  attracts the great  mass of the snow-cloucls, 
a n d  gets the share which ought  to fall  on  the IZ&rBkorum, 
while these latter, being lower, attract the clouds to a less 
degree, and are  i n  consequence almost bare of snow." 

After some further  exploration of the  glaciers, rivers, and  
passes i n  this w:ld region, Captain Younghusband returned 
t o  India  by may of Kashmir. I n  the summer of 1890, lie 
once more made his way northwards through Kashmir, with 
a companion, Mr. Macartney. They reached Yarkand on 
Aug. 31. 

"After  a rest of two or  three weeks a t  Yarlraud," Captain 
Younghusband went on  to say, " Macartney and I left our  

companions and started for a trip round the Pamirs. Ap-
proaching this interesting region from the plains of Kastl- 
garia, one sees cleariy how i t  has acquired the name of 
Barn i-dunga, o r  Roof of the World. The Pamir  Mountains 
r'ise apparently quite suddenly out of the plain from a height 
of 4,000 feet above sea-level a t  their base to over 25,000 feet 
a t  their loftiest summits - a  massive wall of rocks, snqw, 
and ice. Mounting this wall the traveller comes on  to the 
Bam-i-dunya, mhich would perhaps be better translatecl as  
the ' upper story ' of the world. Houses in Turkistan are  
flat roofed, and you ascend the outer wall and  sit out on the  
roof, which thus  makes a n  upper story, and it  appears to me 
that  it  was in  this sense that  the P a a ~ i r  region wascalled the 
Roof of the World. The name, indeed. seems singularly 
appropriate, for once through the gorges which lead up  from 
the plains, one enters a region of broad open valleys sepa- 
rated by comparatively low ranges of mountains. These 
valleys a re  known as Pamirs  -Pamir  being the term applied 
by  the natives of those parts t o  a psrticular kind of valley. 
I n  tbe H ~ n d u  Kush ancl Himalayan region the  valleys, as  a 
rule, are deep, narrow. and shu t  in. But  on the  Roof of the 
World they seen) to bave been choked u p  with the de'bris 
falling from the mountains on  either side, which appeared 
to me to be older than those fur ther  south, to have been 
longer exposed to the tvearing process, a n d  to be inore 
worn dow11- in  m a n y  parts, indeed, being rounded off into 
mere mounds, remi t~ding  one very niuch of Tennyson's 
lines : -

" ' The hills a re  shadows, and they flow 
From form to  form, and nothing stands: 
They melt like mist : the solid lands, 

Like clouds they shape thelnselves and go.' 

The valleys h a r e  thus been filled u p  faster than the 'ainfall 
has  been able t o  wash thern o ~ i t ,  and so their bottoms are  
sometimes a s  rnuch as  four o r  five miles broad, almost level, 
and of considerable height above the sea. The Tagh dum- 
bash P a m i r  runs  as  low a s  10,300 feet, but,  on  the other 
haud, a t  its upper extremity t l ~ e  height is over 15,000 feet; 
and the other Pamirs  vary frorn twelve or  thirteen to four- 
teen thousand feet above sea-level. That is, the bottoms 
of these P a m i r  valleys are level wlth the higher summits of 
the Alps. 

"As might  be expected, the  climate is very severe. I have 
only been there i n  the au tumn,  and  can  therefore speak from 
personal experience of tha t  season on ly ;  but  I visited them 
i n  three successive years, and have  seen ice i n  the basin of 
m y  tent i n  August. I have  seen the thermometer a t  zero 
(Fahrenheit) a t  the end of September, and  l B O  below (that 
is, 50° of frost) a t  the end of October. The snow on  the 
valley bottoms does not clear away before May is well ad- 
vanced. J u n e  and J u l y  and  tlie beginning of August  a r e  
said to be pleasant, though with chilly s i g h t s ;  and then, 
what we in England might very justly cal l  winter, but mhich, 
not to h u r t  the feelings of the hardy  Kirghiz who inhabit 
these inhospitable regions al l  the year round, we will, fo r  
courtesy's sake, call autumn,  commences." 

Captain Younghusband and Mr. Macartney advanced up  
those long gravel desert slopes which lead out  of the plains 
of Turkistan, and then through the lower outer ranges of 
hills covered with a thick deposit of mud and clay, which 
Captain Younghusband believes to be nothing else than the  
dubt of the desert, which is ever present i n  the  well known 
haze of Turkistan, deposited on  the mountain-sides ; then 
over the Kara-dawan. Kizil dawan,  and  Torat Passes; through 
the narrow defile known as  the Tangitar, where one has to  
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force the ponies up a deep, violent stream rushing over huge 
bowlders between precipitous, rocky cliffs, in which they no- 
ticed large, square holes pierced, suggesting to them that in 
former days this, the high road between Eastern and Western 
Asia, was probably improved by having a bridge over this 
difficult and dangerous part; then over the Chichiklik and 
ICoh-mamal; Passes and. the Tagarma Plain, till they reached 
the ~~eighborhood of Tash-lrurgan, the northernmost point of 
Captain Younghusband's explorations in the previous year. 
Passing through the Little Pamir, they struck the illicliur 
Pariiir near Chadir-tash a t  its eastern extremity, and from 
the1.e they looked down a broad level va,lley, averagit~g four 
or five miles in width, to some high, snowy peaks overhang- 
ing Lake Peshil-kul at its veste era extremity. The range 
bounding this Pamir on the nonth is free of snon7 in summer, 
but that separating it frorn the Great Pamir is of considera-
ble height, the summits are always covered with snow, and 
the passes across it difficult. Traces of ancient glaciers are 
very frequent, and the western end near Lake Yesbil-kul is 
choked up with their rnorai~es,  formiug a sea of gravel 
mounds, in the hollows of which numerous lesser lakes may 
be seen. On the borders of Yeshil-kul, a t  a place called 
Somatash, Captain Younghusband found the fragments of a 
stone bearing an ancient inscription in Turki, Chinese, and 
Mnnchu. This interesting relic, as far as  Captain Young- 
husband has been able to get the rubbings he took of it 
translated, refers to the expulsion of the two Khojas from 
Kashgat* by the Chinese in 1759, and relates how they were 
pursued to the Badakhshan frontier. 

Fr2om the Ak-su Valley the two travellers ascended the 
sterile valley of the Alr-baital, which a t  this season of the 
year (October) has no water in it, and visited Lake Rang- 
kul. "On the edge of this lake is a prominent outstanding 
rock, in which there is a cave with what appears to be a 
perpetual light burning in  it. This rock is called by the na- 
tives Chiragh-tash, i.e., the Lamp Rock, and they account 
for the light by saying that it comes from the eye of a dragon 
w h ~ c h  lives in the cave. This interesting rock naturally ex- 
cited my curiosity. From below I could see the light quite 
distinctly, and it seemed to come from some phosphorescent 
substance. I asked the Kirghiz if any one had ever entered 
the caT7e, and they replied that no one would clare to risk the 
anger of the dragon. My Afghan orderly, however, had as 
little belief in dragons as I had, and ire set off to scale the 
cliff together, and by dint of taking oil' our boots and scram- 
bling up the rocl-s, very much like cats, we managed. to reach 
the inout11 of the cave, and on gaining an entrance found 
that tlre light came neither from the eye of a dragon nor 
from any phospl:orescent substance, but from the usual 
source of light - the sun. The cave, in fxct. e~tendecl to 
the other side of the rock, thus forming a hole right through 
it. Fronl below, bo~~rever,  you cannot see this, but only the 
roof of the cavern, which. being covered with a lime deposit, 
reflects a peculiar description of light. Whether the super- 
stitious Kirghiz will believe this or not I cannot say, but I 
think the probability is that they will prefer to trust to the old 
traditions of their forefathers rather than the wild story of a 
hare-brained stranger. The water of the Rang-kul is salt, 
and the color is a beautit'ul clear blue. The mountains in the 
vicinity are low, rounded, and uninteresting, though from 
eastern end a fine view of the great snowy Tagarma Peak 
may be obtained." 

The winter was spent in Kashgar. On Ju ly  22, 1891, Cap-
tain Younghusband left to return to India by  way of the Pa-  
mirs and Gilgit. 

'' On reaching the Little Kara-kul Lake, a piece of inter-
esting geography, which I believe had been first noticed by 
Mr. Ney Elias, on his jourriey through these parts some 
years ago, presented itself. Captain Trotter of the Forsyth 
n~ission saw from the plains of Kashgar a stupendous peak, 
the height of which he found to be 25,300 feet, and the posi. 
tion of ~ v l ~ i c h  From Tash-kurgan he determined accurately. 
or its ~leighborhoocl he  also saw a high mou~ltain rnass in 
the direction of the peak he had fixed from near Kasl~gar ;  
bacl ~x~eather prevented his detelwining the position of this 
second pelk, but he thought there was no cloubt that the 
tivo were identical. Such, however, is not the case. There 
are tn70 peaks, about twenty miles apart, one on either side 
of the Little K:ira-knl Lake. That seen from Tash-kurgaa 
is the true Tsgarma Peak, and cannot be seen fro111 Kashgar: 
while that seen from Kashgsr cannot be seen from Tas21-kur- 
gan. There appeared to me to be very little difference in 
height between the two. Both are rernarksble not only fop 
their extraordinary height, but also for their great massive- 
ness. They are not mere pedks, but great masses of 
mountain, looking from the lalie as if they bulged out from 
the neighboring plain ; and one sees far more d~stinctl y than 
is usually the case, the lapers upon layers of roclr: which 
ha.ve been upturned Illre the leaves of a book forced upwards. 
I t  struck me, too, especially from the appearance of the 
rocks in the neighborhood of the northernmost peak, that  
these must have been upheaved far more recently than the 
worn-out-looking mountains in the centre of the regiou of 
the Pamirs. The appearance of these two great mountain 
masses rising in stately grandeur on either side of a beautiful 
lake of clear blue water is, as may be well imagined, a truly 
magnificent spectacle, and, high as they are, their rise is so 
gradual and even that one feels sorely ten~pted to ascend 
their maiden summits and view the scene from tlie loftiest 
parapets of the ' Roof of the World.' " 

On Oct. 4 Captain Younghusband and a companion left 
the Tagkr-durn-bash Pamir to explore " at1 interesting little 
corner of Central Asia, the point where the two watersheds 
- the one between the Indus on the south and the Oxus and 
Eastern Turkistan Rivers on the north, and tile other betmeelm 
the Oxus on the west and the Eastern Turkislan Rivers 011 

the east -join. If any point can be called the Heart of 
Central Asia I should think this must he it. Here on the 
Oxus side of the watershed are vast snow-fields and glaciers, 
and among these, with three of its sides formed of cliffs of 
ice -the terminal walls of glaciers- we found a srllall lake, 
about three-quarters of a mile in width, 0111 of wIiic11 flowed 
the stream which joins the Pauja branch of the Oxus a t  
$ozai Gumbaz." 

After this Captain Younghusband made his way clown to 
Kashmir. 

FURTHER CONFIRXATLON O F  THE DTSCOVERY 

O F  THE INB'LUEEZA BACILLUS. 

INJanuary, 1890, Professor Babes of Bucharest investi- 
gated nine cases of influenza. The difficulty of studying 
them was increased from the fact that complications with 
other diseases were involved. Unfortunately, also, uo ex-
periments were made upon animals. Yet, from tlie results: 
then found,' it will be seen that the bacteria are the same as 
those discovered by Pfeiffer. which h b e s  himself acbnowl-
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