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get a simple sequence of events following one another in 
due order, and with intervals of varying length, and these 
we are tempted to look upon without allowing for the 
perspective. The more minutely the events that have 
taken place since man appeared in Europe are examined, 
the more profound is the impression of the vastness of 
his antiquity and the futility of any attempt to compute 
it in terms of years. 

THE DUKE OF THE ABRUZZI'S EXPEDITION 
TO THE KARAKORAM HIMALA YAS.l 

THE expedition undertaken in the summer of rgog by 
the Duke of the Abruzzi to the head of the Baltoro 

and the Godwin Austen glaciers in the Karakoram was 
essentially a mountaineering expedition. On the way out 
the longer summer route was followed across the Punjab 
Himalayas over the Zoji-La (r 1,230 feet), and down the 
valleys of the Dras and of the Indus, to Skardu, the 
capital of Baltistan. Here the route quits the Indus to 
ascend the Shigar and Braldoh valleys up to Askoley, the 
last inhabited spot, after which the glacier region is 
entered. \Vhile traversing Baltistan the expedition had 
the opportunity of seeing much of the Balti population 
and of photographing several groups of them. There can 
be no doubt that the great majority of the Baltis belong 
to the Aryan stock, and not to the Mongol-Thibetan, as 
has been stated by all English writers on the subject. 
The distinguished Hungarian anthropologist Ujfalvy had 
already demonstrated their close affinity to the Dards bv 
comparative anthropometrical measurements. · 

A few miles above Askoley the Braldoh valley is inter
sected by the snout of the Biafo glacier. This glacier has 
undergone considerable variations in a recent period. In 
r86r, when Colonel Godwin Austen first visited it, it was 
wedged against the opposite or left bank of the Braldoh 
valley in such a way that the emissary stream of the 
Baltoro flowed through a tunnel underneath it. In r8g2 
Sir Martin Conway noted that it had withdrawn to such 
an extent as to leave free more than half of the valley, 
upon which it had deposited a deep layer of moraine. 
Since then the movement has again been forward, and in 
rgog there were only from 200 to 300 yards between the 
snout and the rocks of the left wall of the valley. 

On May r8 the expedition climbed up on to the Baltoro 
glacier. The snout of this glacier still corresponds abso
lutely with the description of it given by Conway in r8g2. 
It may possibly be stationary, but certainly shows no sign 
of shrinking. All the tributary glaciers appear to be on 
the increase, and stretch out for a long distance on the 
top of the Baltoro, the surface of which they strew with 
broken seracs. Here angular measurements were taken, 
which were repeated two months later on the return 
journey, and established that the rate of motion of the 
centre of the glacier is on the average s! feet a day 
during the months of June and July. 

Later on the rate of the upper Godwin Austen glacier 
was observed. In the course of seven years the move
ment gave an average daily rate of barely 2 feet-con
siderably less than that of the lower Baltoro, although 
the grade is much steeper. 

Near Rdokass were noticed on the glacier the strange 
pyramids of pure white ice which were first observed bv 
Col?nel Godwin Austen in r86r. At this point they appear 

1solated cones, from ro to 20 feet high; next as sharp 
pmnacles ; and at last, higher up, as huge blocks from 
roo .to 150 feet in height, shaped like irregular prisms, and 
gettmg nearer and nearer together until they seem to be 
arranged in longitudinal rows. 

The Karakoram range does not seem likely to offer an 
op!l'?rtunity of solving the problem of the highest altitude 
attamable by man. The greater portion of the chain 
looks absolutely inaccessible. The difficulties of the ice 
and the rock. are in most places so great that not even 
European alpme porters could carry up a load without 
the help of fixed ropes. This prevents the establishment 
of high camps, and was the obstacle which frustrated the 
Duke's one attempt to ascend K 2 by the rocky south
eastern arete. 

1 Abstract of a lecture delivered before the Royal Geographical Society 
on November 21 by Dr. F. De Filippi. 
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The exploration of the Godwin Austen glacier was com
pleted by the end of June, and the Duke now decided to 
attempt the Bride peak (Karakoram No. 8 of T.S. of 
India, 25, uo feet), as being the highest and offering the 
additional advantage of having been trigonometrically 
fixed by the T.S. of India. 

The Duke succeeded in establishing a camp on the 
Chogolisa saddle (20,778 feet), between the Golden Throne 
and the Bride peak. From this camp, an altitude of 
24,6oo feet, a little more than soo feet below the summit, 
was reached on July r8. 

The calculation of the altitude reached is based upon a 
barometric reading ( inches) to those taken 
on the same day at Skardu, Lch, Srinagar, and Gilgit. 

The result of the survey is a map which comprises the 
upper basin of the Baltoro glacier, the whole of the 
Godwin Austen i(lacier, with its tributaries, which encircle 
three-fourths of k,, and the mountain chains which enclose 
them. A number of new altitudes are given on the map. 
Of these, the most important is the one which assigns to 
the Broad peak an altitude of 27,133 feet. This altitude, 
added to that of Teram Kangri (27,610 feet), at the head 
of the Siachen glacier, brings up to seven. the number of 
peaks now known to be above 27,ooo feet. The other five 
are Mount Everest, K,, the two peaks of Kanchenjunga, 
and Makalu. 

The experience of this journey agrees with that of the 
Ruwenzori expedition in showing that the aneroid baro
meter is too delicate an instrument for mountain expedi
tions, and must be regarded as quite untrustworthy. 

There is every reason to believe that the high regions of 
the Karakoram have a climate of their own which differs 
from that of the lower valleys, notwithstanding the short
ness of distance as the crow flies. This experience con
firms the observation recorded by previous explorers as to 
the absence of all electric phenomena in the atmosphere. 

The expedition has recorded that the great chain of 
mountains the Broad peak, the four Gasher
btums, and the Golden Throne, is composed of limestone 
and sedimentary rocks, whereas the opposite ranges, com
prising the Staircase peak, K 2 , and Bride peak, consist 
of crystalline rocks. 

AHREN'S BILIQUID PRISM. 
MR. C. D. AHRENS, the veteran prism-cutter, has 

lately devised a new type of liquid prism, which 
seems to have some advantages in optical work, both for 
direct-vision and for ordinary patterns of spectroscope. It 
is more than fifteen years since Wernicke proposed to 
employ in a direct-vision combination the highly dispersive 
liquid cinnamic ether. He found amongst modern sorts of 
optical glass one kind, a baryta crown, having the same 
mean refractive index, namely, 1·56, but having only 
about one-fifth as much relative dispersion. He was there
fore able to make a flat-ended direct-vision prism by 
enclosing a glass prism of from 120° to 130° of refracting 
angle in a cell filled with the cinnamic ether, which thus 
ccnstituted a triple combination, the glass prism being 
flanked by two reversed prisms of the ether. Several 
varieties of Wernicke's prism came into favour; but it had 
the drawback that cinnamic ether is and for 
some reason becomes cloudy after standing for a year or 
two in the containing cell. 

More recently another highly dispersive organic liquid, 
also named by Wernicke, has found favour, viz. methyl 
salicylate. This substance has a mean refractive index of 
I·53 rg, and its constringency (the reciprocal of its relative 
dispersion) is 24·7, as against II·O for cinnamic ether. 
Mr. F. Cheshire and others have used methyl salicylate 
with great success, in combination with reversed glass 
prisms, in apparatus that may be regarded as an improve
ment upon the prism of Wernicke. Methyl salicylate is, 
however, much cheaper than cinnamic ether, and does not 
become cloudy with lapse of time. 

Mr. Ahrens has now produced a new type, the biliquid 
prism. It consists of a glass container divided by oblique 
partitions of thin plate glass into three triangular cells, 
one of which is filled with methyl salicylate, the other two 
with another liquid having a small dispersion relatively to 
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its refractive power. For the second liquid Mr. Ahrens 
has succeeded in finding in the paraffin series a white oil 
which is a suitable material in its mechanical as well as 
in its optical properties. It has not, however, the same 
mean refractive index as methyl salicylate, so therefore, for 
a direct-vision prism, the end faces cannot be square to 
the principal axis of the transmitted light. Their obliquity, 
however, is not great-not more than 15° if the refracting 
angle of the middle prismatic cell is from 120° to 125°. 
The dispersion of these prisms is very good, and there is 
much less absorption of the blue end of the spectrum than 
is usually found with a bisulphide or flint-glass prism. 
The writer, in a rough comparison of one of the Ahrens 
biliquid prisms with a Wernicke prism and a 6o0 bisulphide 
prism, found the following angular dispersions between 

Ahr!!ns's BiliY.uid DireLt-vision Prism. 

the C and F hydrogen lines :-bisulphide of carbon prism, 
3° 27'; \Vernicke prism, J0 6'; Ahrens prism, 3° 12'. 

If direct-vision is not desired, a prism of high dispersion 
can be made on the same biliquid plan by constructing a 
glass cell with the end faces at about 30° to the line of 
sight, and with internal oblique partitions at from 20° to 
24° to the line of sight, dividing the whole into three 
prismatic chambers, the two outer of which are filled with 
methyl salicylate and the middle one with the white oil. 
This prism has marked superiority over a flint-glass prism 
of equal size. It must not, of course, be forgotten that 
all liquid prisms are unsuitable for fine definition of the 
spectral lines owing to the change of refractive index in 
the liquid when the temperature rises. 

The biliquid prism is being put on the market by Mr. 
Pillischer. 

THE REFORM OF MATHEMATICAL AND 
SCIENCE TEACHING IN GERMANY.l 

THE revolt against formal culture which characterised 
mathematical instruction has within the last decade 

produced a large bibliography in English, French, and 
German, and inspired systematic inquiry into possible and 
needful reform. The movement has been assisted in 
Germany by an extension of the privileges of the 
Gymnasium to the Realgymnasium and the Oberreal
schule, which in time may share the prestige of the 
Gymnasium and win for the exact sciences a place 
ebenbiirtig with the classics. 

When the Reformschulen were founded to provide a 
common foundation for all pupils in nine-class schools 
between the ages of nine and twelve, engineers were 
pronouncedly favourable, thinking that the exact sciences 
would benefit, and that an Einheitsmittelschule (secondary 
school with uniform curriculum) was in sight. But they 
were doubly disappointed; the classics have benefited, and 
the Einheitsmittelschule is condemned for systematic per
fection. 

Reform of mathematical and science teaching depends 
closely on the inexorable demands of civilisation, and for 
the understanding of modern culture a proper grasp of 
the meaning of a function is considered indispensable. On 
this account it is proposed to include analytical geometry 
and the calculus in the work of the nine-class schools. 
As no more time can be allotted to mathematics, any relief 
must come from further pruning of the syllabus. Hence 
elementary mathematics must be relieved of its lumber, 
the desire to achieve systematic perfection must be left 
unfulfilled, pedantic thoroughness must be killed by 
ridicule, and the exclusively deductive form abandoned, 
more value being attached to intuition than to a cunning 
use of the syllogism. Though mathematicians attack the 
isolation of their subject, they do not advocate Fach
bildung (professional studies) in secondary schools. Pro-

1 Abstract of paper read at the meeting of the Edinburgh Mathematical 
Societv on November n by Mr. A.]. 
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fessional bodies have always protested against it, and the 
protest has been taken to indicate the attitude of Trade 
Unions also. Nevertheless, German universities are try
ing to give the teacher an acquaintance with practical 
applications and arrange courses in applied mathematics 
or recognise attendance at technical high schools. The 
courses include descriptive geometry, mathematical 
methods of technical mechanics, surveying, life assurance, 
and laboratory work. 

The introduction of practical work in the teaching of 
physics is urgently needed. It is provided in the best 
Prussian schools and in South Germany, notably at 
Munich, it forms part of the primary syllabus during the 
last two years. A statistical inquiry showed that 75 per 
cent., at least, of Prussian secondary schools desired facili
ties for experimental work, whilst only about thirty 
possessed them. 

The minimum amount of time demanded is seven hours 
per week for science-physics, chemistry, biology, and 
geography-and four for mathematics. If proposals for 
introducing specialisation in the last three years are enter
tained, further hours may fall to the lot of the exact 
sciences. 

The reintroduction of biology, which disappeared in 
r879 as a result of the writings of Darwin and Haet:'kel, 
is being advocated as a training of the powers of observa
tion, in which the German freshman is said to be woefully 
deficient, and as an exercise in the use of the microscope. 
Geography comprises economic geology, Erdkunde, and 
astronomy, as well as commercial products. To bring it 
into organic connection with mathematics, courses of 
lectures on the interconnection of mathematics are being 
projected. 

Matters are still in an indefinite position, but there are 
indications that the Cambridge Congress of rgr2 will mark 
the beginning of a new era. l t is to be hoped, for our 
sakes, that the results of this congress can be laid before 
the Consultative Committee of the Board of Education to 
be recommended for adoption throughout the Empire. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

BIRMINGHAM.-Mr. John Dale has been awarded the 
Walter Myers studentship for a further peri::>d of one 
year, having proved himself a stud;nt of exceptional merit. 
An award of the same studentsh1p for the present year 
has been made to Mr. Cranston Walker. The value of 
the studentship is rsol. per annum, and it must be used 
for research in pathology or clinical medicine at some 
German university. Mr. Dale, the first holder, is working 
at Hamburg, and Mr. Cranston Walker is at the Uni
versity of Freiburg, in Baden. The holder must possess 
a degree in science in addition to degrees in medicine and 
surgery. 

CAMBRIDGE.-An election to an Isaac Newton student
ship will be held in the Lent term, rgr r. It will be the 
duty of the student to devote himself during the tenure 
of his studentship to study or research in some branch 
of astronomy or of physical optics, according to a course 
proposed by himself and approved by the electors. The 
student's course of study or research must be pursued at 
Cambridge. The studentship will be tenable for the term 
of three years from April 15, rgrr. The emolument of 
the student will be 2ool. per annum. Candidates for the 
studentship are invited to send in their npplications to the 
Vice-Chancdlo1 between January r6 and 26, rgrr, together 
with testimonials and such other evidence as to their 
qualifications and their proposed course of study or re
search as they may think fit. 

Mr. A. E. Shipley, F.R.S., master of Christ's College, 
has been nominated by the general board of studies as a 
member of the board of electors to the professorship of 
zoology and comparative anatomy in succession to the 
late Mr. J. W. Clark; and Prof. W. J. Pope, F.R.S., 
has been nominated by the council of the Senate a member 
of the board of electors to the Allen scholarship. 

OxFORD.-On November 22 another stage was reached 
in the discussion of the changes proposed by the 
Hebdomadal Council at the instance of the Chancellor of 
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