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SCIENCE AND ENGINEERING. 
AT a meeting of the Junior Institution of Engineers on 

November IS, Sir J. J. Thomson, F.R.S., president 
of the association, delivered an address on the relations 
between pure science and engineering. The distinction 
between them, he said, is one of aim, not of method. 
The methods employed by the physicist and the qualities 
of mind called into play in his investigations are to a 
large extent the same as those used by the engineer in 
the higher branches of engineering. It is not the business 
of the physicist in his researches to concern himself at all 
with utility. Almost every advance in pure physics has 
been turned to account by the engineer, the manufacturer, 
or the doctor. But nothing would be more disastrous to 
the progress of engineering than that the workers in pure 
science should i1<1mper themselves by considerations as to 
the utility of their work, or confine their attention to 
points which have an obvious practical application. 

The province of engineering is to survey the facts known 
to science, and to select those which seem to have in them 
the possibilities of industrial application, and then to study 
and develop them from this point of view. This can often 
best be done in laboratories attached to works engaged 
in active trade. The success of works' laboratories in 
Germany and the United States, ar.d to a growing extent 
in this country, is one of the most striking features in 
modern industrial development. A closer connection with 
pure science would be of the greatest service to engineer
ing and commerce in this country, and though strides 
have been made in this direction in recent vears, Sir J. J. 
Thomson pointed out we are still behind (ierm::llly in the 
importance we attach to pure science and in the eager
ness with which new discoveries are applied to industrial 
purposes. As an instance, to judge from the number of 
"Thermos flasks " met with, the manufacture of these 
fl"asks must constitute a large and profitable business. It 
is said, however, that none of these flasks is made in 
England. Yet the Thermos flask is an English invention, 
being nothing but what is known to physicists as the 
" Dewar vessel," which was im·ented by Sir James Dewar 
for the purpose of storing liquid air without evaporation, 
and was described by him some Years a::;o. Although the 
discovery was made and first published in England, no 
English manufacturer took it up, but left it to foreign 
riYals to make it the basis of an important trade. 

It is, he continued, the object of applied science to keep 
theory and practice at the same level. Theory and practice 
do better work when they are driven abreast rather than in 
tandem. The more intimate the relation between the 
workers in pure science and those engaged in the applica
tion of science, the greater will be the opportunities of 
deepening the faith in science of the practical man. Faith 
in the results of pure science is more robust in Germany 
and the United States than in this countrv; here we 
cultivate more PXclusively things which ripen· quicklY and 
yield an immediate return upon the capital invested, and 
are inclined to turn aside from projects which, though 
more profit.qble in the long run, will. so to speak, take a 
long time before they come into bearing. 

ZOOLOGY IN THE INDI.1N EMPIRE. 

TO the September number of Spolia Zeylanica Prof. 
Punnctt contributes an important paper, illustrated 

by two double coloured plates, on mimicry in Ceylon 
butterflies, with a suggestion as to the nature of poly
morphism. After giving a list of the hitherto recorded 
instances, which are relatively numerous in comparison 
with the extent of the fauna, the author points out that 
this mimicry is far less striking among the living insects 
than in museum specimens. Not only is this difference 
apparent on the under surface of the wings when the 
insects are at rest, but it is still more noticeable in the 
mode of fli.ght, so that with very little experience the eye 
learns to distinguish between the mimic and the mimicked. 
J n the well-known case of Papilio polyotes, with its three 
phases of females, one of which closely resembles the 
male of the same species, while the second mimics the 
male of -P. ·aristolochiae, and the third that of P. hector
both the two latter being inedible, while the first is edible 
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-the author observes " that though model and mimic may 
be readily distinguished at rest, whether with wings ex
panded or closed, yet the resemblance between them may 
be sufficient to deceive such enemies as attack them when 
flying. Such, however, is certainly not the case. The 
mode of flight of P. polyotes is similar for all three forms, 
and is totally distinct from that of P. hector and P. 
aristolochiae. 

After referring to the distribution of the three species 
and the relative numbers of the males and females of the 
different forms in various localities, the author states that 
the facts " are far from lending support to the view that 
the polymorphic females of P. polyotes have owed their 
origin to natural selection in the way that the upholders 
of the theory of mimicry would have us believe." 

For Prof. Punnett's suggestion as to the origin of poly
morphic females our readers may be referred to the 
original paper, as it is too long to quote, but it may be 
mentioned that Mendelism plays a part in the explanation. 
Mimicry in other species, together with the natural 
enemies of butterflies in Ceylon, is likewise discussed. 

In the same issue Mr. George Duncker, after mention
ing that although the group is common in the fresh waters 
of India and East Africa, none has been hitherto recorded 
from those of Ceylon, states that during the summer of 
I909 he succeeded in obtaining examples of four species
one of which is new-of pipe-fishes of the family 
Syngnathid:£ from the rivers of that island. 

\Vith the exception of one devoted to a South African 
frog allied to Rana corrugata of Ceylon, the articles in 
part iii. of the fifth volume of the Records of the Indian 
Museum deal with invertebrates of various groups. Among 
these papers is one by Dr. Annandale on a new genus of 
psychodid Diptera from the Himalaya and Travancnre, 
based on a minute species from Darjiling, described 
earlier in the present year by Dr. Annandale as Diplonema 
superstes; this now becomes Brunettia superstes, while 
the new Travancore species is to be known as B. travan
corica. In a second paper the same writer discusses the 
Indian scalpelloid barnacles of the subgenus Smilium, 
while in a third Mr. S. Kemn describes three new Indian 
species of the marine decapod fiPnus Gennnd:1s. Most 
interesting of all is an article by Mr. C. A. Pavia on the 
l:1rv:£ of a common Calcutta mosquito, known as Toxo
r71ynchites immisericors. It was suspected that these larv:£ 
feed on the larvre of another mosquito, Ste.([omyia fasciata, 
frequently found in water contained in earthen vessels, and 
experiment has proved the surmise to be true. The larvre 
of T. immisericors feed, in fact, greedily on those of 
Stegomyia, " and as S. jasciata, the yellow-fever mosquito, 
is very common in earthern pots round Calcutta, one is 
iustified in assuming that T. immisericors plays an 
important part in its destruction, in a manner which 
would be of 11reat moment in the event of yellow fever 
being introduced into the country." R. L. 

THE ARRIVAL OF MAN IN BRITAJN. 1 

THE address deal! with the antiquity ?f man as 
in the geolog1cal record, and w1th the cond1hons 

under which Palreolithic man arrived in Britain. In the 
Tertiary period the higher (Eutherian) Mammalia appear, 
en pleine evolution, and afford the means of classifying 
it into the following well-marked divisions :-(I) The 
Eocene, in which living families and orders appear and 
there are no living genera. (2) The Miocene, in which 
there are living genera and no living species. (3) The 
Pliocene, in which the extinct species are preponderant 
and living species appear. (4) The Pleistocene, in which 
the living species are preponderant, and the extinct are 
few in number ; Palreolithic man apoears. (5) The Pre
historic, in which there are no extinct species of land 
Mammalia, and man is in the stages of culture marked 
by the use of Neolithic, bronze, and prehistoric iron imple
ments. (6) The Historic period, in which the events are 
recorded in historv. 

In this classification the evolution of the Tertiary 
Mammalia takes the shape of a genealogical tree with 

I Abstract or the Huxley M emo,.ial Lecture rf"livereri before the Ro,•al 
Anthrnrological Institttte on N' ovember 22 by Prot. W. Eoyd Dawkins, 
F.R.S. 
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its trunk hidden in the Secondary period and its branches 
and twigs passing upwards through all the stages-a tree 
of life with the living forms as its fruit, the extinct species 
filling up the intervals between the living forms, and 
approximating to them in proportion as they approach 
nearer to the present day. In our search for the first 
traces of man on the earth, it is obvious that we cannot 
expect to find the most highly organised of the Mammalia 
in any portion of the geological record where there are 
no other living mammalian species, or, in other words, in 
the two earlier stages of the Tertiary period-in the 
Eocene, where there are no living Eutherian genera, and 
in the Miocene, where there are no living species. vVe 
may search for him in the Pliocene stage, when the living 
species come in, with some small chance of success, but 
our main efforts must be directed to the Pleistocene stage, 
when the living Eutherian forms were dominant and the 
face of nature as a whole was almost as it is to-dav. If 
the doctrine of evolution be true there was no for 
man in netture in the Eocene and :\fiocene stages, and if 
he had then been on the earth it is incredible that he 
should not, like all the other Mammalia then alive, either 
have become extinct or changed into a form that is no 
longer what it was before. As the evidence stands at 
present, metn first appears on the earth in the Pleistocene 
age in th.'lt phase of the evolution of nature to which he 
belongs. The view of the higher antiquity of m::tn based 
bv :\I. Rutot on the presence of " eoliths," or chipped 
flints simulating the work of man in Eocene, :\fiocene, 
and Pliocene strata, is rendered untenable bv the researches 
of Mr. Warren in this country and of J\IM. Boule and 
H. Breuil in France, who have proved that these forms 
can be, and in many cases have been, made by natural 
causes. These eoliths, therefore, cannot be used as 
anthropoloc;ical documents in our inquiry. 

The first starting point for our inquiry is presented bv 
the discovery in r8q4 of a skull and femur by M. Dubois 
in a Pleistocene river-deposit at Trinil, in Java, assigned 
bv him to Pithecanthropus erectus, a form intermediate 
between the higher apes and man, and closely linked to 
the latter by the large brain and the erect gait. It is a 
veritable precursor of man, not only appearing at the 
point in the geological record where he might be ex
pected, but in a tropical reaion taken bv Lord Aveburv 
and others to have been the birthplace of the human race. 
T n Europe the implements and weapons of the Palaeolithic 
hunter, associated with the bones and teeth of the animals 
that he hunted, afford ample proof of his presence in the 
caverns in the river v::tllev of the Pleistocene a[fP O\'Pr 
the whole re¢ion between ·the :\fediterranean and the 
Baltic. The Palaeolithic hunter presents two distinct 
phases of culture, those of the river-drift man and of 
the cave man, the former being the ruder and also the 
older, and the latter culmin::tting in the wonderful artistic 
dcvelonments shown in the Pn<!ravings, carvings, and 
painted frescoes of the caves of France and north-western 
Spain. 

The conditions under which m::tn found his wav into 
Pleistocene Europe were strangeiv unlike those of to-day. 
The continent then extended southwards over the Mediter
ranean reaion, offering free passage to migration from 
northerq Africa bv way of Gibraltar and Sicih·, and from 
Asia :\[inor hv the elevation 0f the Sea and the 
Hellespont. On the Atlantic side the British Isles were 
unitpd to France and Germanv bv the of the 
beds of the intervening sea;'. On -the east, too, a route 
of migration hith,rto closed bv a barrier of sc::t was 
offered to the Siberian f:ouna.' The hi,.,her mount"ins 
were crowned with glRciers, and the clim."te was con
tinental in chara:ter, with cold winters and hot <ummers. 
Under these aeo¢raphical conditions the Pleistocene 
1\[ammalia invaded Europe both from the south and from 
the east and north-east at the close of the Pliocene age. 
and [fraduallv took possession of the feeding grounds of 
the Pliocene fauna. 

The invnding forms m::ty be divided into groups accord
ing to their present range, those that are now living (1) 
in temperate rep-ions, (2) in northern. and (3) in southern 
climates. The first r'roun, which includes most of the 
wild animals now living in middle and southern Europe, 

came from west central Ash. The second, 
including such Arctic species :lS the reindeer, musk sheep, 
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and Arctic fox, came fro;n the Siberian regions, and the 
third, represented by the lion, leopard, spotted hyaena, 
hippopotamus, caffer cat and others, came from the 
warmer regions, probably from northern Africa and 
perhaps Asia Minor. The extinct invading species, such 
as the mammoth and woolly rhinoceros, the cave-bear and 
the rest, also fall into one or other of these three groups. 
These animals ranged over the great Pleistocene continent, 
the northern so far to the south as the Alps and Pyrenees, 
and the southern over Spain and Italy, France and 
Germany, so far to the north as Yorkshire and Ireland, 
and both are found together in the caves and river deposits 
of the whole of central Europe and the British Isles. 

There were, therefore, three distinct zones in Pleistocene 
Europe : the northern, into which no southern animal 
penetrated ; the southern, in which no northern species 
is found ; and the middle, extending from the Alps and 
Pyrenees over France, Germany, and the British Isles so 
far north as Yorkshire. In this the northern and southern 
forms were so mingled together that there can be no doubt 
that they lived at the same time. The spotted hy<ena, for 
example, in the caves preyed upon the reindeer as well 
as the hippopotamus. This mixture of animals can only 
be explained by the migrating of these animals at different 
seasons in a continental climate with hot summers and 
cold winters, coupled with the secular changes in climate 
indicated by the development of an ice-sheet in the north 
and the spread of the glaciers over the lower valleys of 
the mountains. 

The place of the river-drift man in these great migra
tions is clearly marked by his range. He came from the 
south, and his implements occur throughout the southern 
and middle zone so far to the north as Yorkshire. He 
also ranged in the Pleistocene age throughout northern 
Africa, Palestine, and .-\rabia into India, where he used 
the same implements as in Europe. He appeared and 
vanished along with the southern animals, and he in 
Europe during the time that the ice covered the l11gher 
"rounds in the British Isles, as well as after the retreat 

the ice from the districts which were covered during 
the maximum cold of the period. 

The discoveries in the caves of Belgium, France, and 
Gibraltar establish the fact that the low type of river
drift man found in the l\ eanderthal cave ranged over 
those regions, more rec:ntly. Dr. J:'eith not<;d _it 
in the caves of G1bralt::tr. 1 he nver-dnft man 1n Bntam 
probahlv belonged to this primitive race. 

The ;·ange of the cave man contrasts in every respect 
with that of the river-drift man. It is confined, with the 
solitary exception of the frescoed cave of Altamira, near 
Santander, to the region north of the Alps :md Pyr.enees, 
occupied by the northern group of Mammaha, the Imple
ments and weapons being met with in France, Belgium, 
Germany, and so far to the east as Moravia, and to the 
north as southern Yorkshire. They were successors of 
the river-drift men, and lived in the latest phase of the 
Pleistocene period. 

Unfortunately, the caves of Great Britain throw no 
light on their physique. Nor are we helped in solving 
the problem by the caves of the Continent. because even 
if all the alleged discoveries be :lccepted, it docs not follow 
that the same tribes lived in Britain. From the identity 
of their culture with that of the Eskimos, ::tnd from the 
fact that "t various places in Siberia there are old camp
in" grounds containing implements and the remains of 

animals, both livin¢ 8nd extinct, that are found in 
the caves of Britain and Fr::tnce, it is prob::tble that the 
cave men have in remote times been in touch with the 
latter in northern Asia. The phvsical relations of the two 
peoples can only be decided by further discoveries in 
Europe, and especially b\· the archaeological survey of 
Siberia. As the case stands now, the cave man probably 
came into Europe with the northern Mammalia from, and 
retrertted with them into, northern <\sia at the close of 
the Pleistocene period. 

The Pleistocene period was undoubtedlv of vast duration, 
and the antiquity of man is correspondingly great. It is 
to be measured bv the sequence of geological events, by 
the changes in animal life, and by the advance in culture 
of successive races of mankind. It cannot be measured 
in vears, because there are no chronometers in nature 
that record so small a unit of Outside history we 
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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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