
©1901 Nature Publishing Group

454 NATURE [MARCH 7, 1901 

With the exception of an interesting paper on the graphite and 
rocks of Ceylon, contrilmted last June to the Geological Society 
of London by Mr. Coomara-Swa.my, but published too late to 
be ·alluded to by Dr. Grlinling, little has been done. :\Ir. 
Coomara-Swamy himself remarks, "No geological survey is in 
progress in Ceylon ; it is much to be hoped that the Govern
ment will soon realise the importance of instituting one." 

To give a very brief survey of the scientific results ,_ 
Dr. Griinling makes it clear that the graphite always occurs 

in typical symmetrical veins, though these have been much 
crushed and altered by earth movements which have spent their 
energy upon the soft graphite, and have consequently spared the 
country rock (granulite). Dr. Weinschenk comes to the con
clusion that the graphite is of volcanic, and certainly not of 
organic origin, and is probably due to the action of vapours con
taining carbon ; he suggests that carbon dioxide and cyanogen 
compounds have played the chief part in its production. 
:Among the associated minerals it is remarkable that, as at 
Passau, nontronite is one of the invariable decomposition pro
ducts accompanying the grnphite . 

Dr. Griinling is of opinion that the gemstones of the sands 
and gravels were derived from the dolomitic limestone which 
abounds in some parts of the island, for the spine!, which is 
certainly found in the limestone, contains sapphire, phlogopite, 
&c. , while the corundum contains phlogopitc, rutile and spine!. 
A granular marble from \Vattegama, on the Kandy railroad, 
proves to be a theoretically pure dolomite ; it contains, among 
other minerals, a remarkable blue apatite, which has l>een 
analysed by Dr. Schiffer and is found to be a Auor-apatite con· 
taining 15 per cent. of chlor-apatite. It is curious that Dr. 
Griinling was unable to obtain any information concerning the 
original locality of the tourmalines; they are probably all 
derived from the cabook or lat~rite, and from some one place. 

Worobiefl's crystallographic measurements relate to 110 crystals 
remarkably rich in faces, and have resulted in the establishment 
of no less than I 31 new forms ; one crystal alone presented the 
faces of fifty-nine forms ; the table of calculated angles fills forty
three pages. He finds that the symmetry of tourmaline is un
doubtedly ditrigonal, and not tetartohedral as has been supposed 
by some authors. The paper also contains numerous ol>serva· 
tions upon the pyro·elcctric properties of tourmaline, and dis
tinguishes between the faces of the analogous and of the anti 
logous poles. 

Dr. I\Ielczer's paper establishes beyond doubt that the chryso
beryls of Ceylon, of Brazil and of the Urals (Alexandrite) pos-
9ess the same axes, and that the twinning takes place parallel to 
(031), not to (oll). His optical study of the spine! leads him 
to the conclusion that the refractive index of this mineral varies 
with the colour ; it is least in the most highly coloured parts. 

The whole series of investigations reAects much credit upon 
the administration of the Tamnau fund, upon those who have 
collected and studied the minerals, and upon Prof. Groth, in 
whose laboratory the investigations have been successfully 
carried out. 

The next award of this useful fund will be expected with 
interest. I I. A. MIERS. 

CRANIOLOGY. 1 

\VE have assembled here to-day in order that we may com-
memorate the merits of John Hunter and such other 

persons whose labo•1rs have contributed to the extension of 
our knowledge in comparative anatomy, physiology, or 
surgery. Hunter's life in all its various aspects has been 
so trequently dwelt on in former orations delivered in this 
theatre that it is beyond my power to throw any fresh light 
on this subject. His fame is attributable to his having 
posse~sed an intense love of science, indomitable energy·, 
anr\ a self-reliant, manly character. If we turn to his 
portrait hanging on the walls of this theatre, it would seem 
that at the time when this likeness was painted Hunter was 
engaged in the study of the craniology of man and anthropoid 
apes, for on the table before him there is an open volume, and 
on its pages we see clearly drawn a human skull and the skull 
of a chimpanzee. Hunter is portrayed, pen in hand, in deep 
thought, having just turned away from the book he had been 

l "The Hunterian Oration. " Delivered in the theatre of the Royal 
College of Surgeon;; of England on February 14, by Mr. X . C. :\(a1.:namar;i. 
Abridged from the Lancet., 
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studying, and though his notes on comparative anatomy were 
unfortunately destroyed with his other manuscripts, we can 
hardly doubt that craniology was a subject in which he was 
deeply interested, or it would not have held so prominent a 
position in this famous picture. It would, therefore, seem that 
on an occasion such as the present we can do no higher honour 
lo Hunter's memory and to that of some of the able men 
?f science who have followed him than by endeavouring to give 
111 as few words as possil>le a rlsumc of their labours, with 
especial reference to the subject of craniology and the light it is 
capable of throwing on the prehistoric inhabitants of western 
Europe and of the evolution of the race of men to which we 
belong. One of the most brilliant and original thinkers who 
has occupie? th_e presidential chair of this college, Sir William 
Lawrence, 1_n hts e:,er-~emorable !ecturcs on the .natural history 
of man, delivered m this college 111 the year 1819, from his re
searches in comparative anatomy, foreshadowed the idea that 
man and apes were derived from common ancestors. Lawrence's 
opinions were received with a storm of adverse ci-iticism. :\Ir. 
A~~nethy, ~or instance, ~harged him with " propagating 
optmons detrimental to society and endeavouring to enforce 
them for the purpose of loosening those restraints on which the 
welfare of man½ind dcpe!"'d·" Time, however, has proved that 
Lawrence was nght, and 111 the course of lectures delivered in this 
theatre in February 1899, Prof. Keith, from a careful analysis of 
the maximum number of anatomical characters common to man 
and apes, arrived at the conclusion that they are derived from an 
identical or a kindred stock. While admitting without reserve that 
man and apes are structurally almost identical, nevertheless, as 
point~d out by Prof. Huxley in the year 1863, they differ ,•ery 
materially as regards the relative weight of their brains. The 
carcass of a full·grown gorilla is heavier than that of an average
sized European, but it is doubtful whether a healthy adult 
European's brain ever weighed less than 32 ounces, or the brain 
of the heaviest gorilla ever exceeded 20 ounces in weight. 
Although al the present time there is this marked relative ditfer
ence between the weight of the brain and the form of the 
skulls of Europeans and apes, this was not always the case, for 
the calvaria of the earliest discovered human beings were in 
form not very far removed from those of contemporary anthro· 
poid apes. This fact leads us to inquire into the nature of the 
conditions ~hich have led to the increased caracity of the 
human cramum and to the vast superiority of mans intellectual 
endowments over those of all the other primates. If we turn 
to Hunter's preparations in our museum we find among them 
some remarkable specimens which he describes as "com
pressed," "unsymmetrical" human crania, which he believed 
were the result of premature consolidation of one or more of 
the sutures of the skull. Since Hunter's day various authori
ties have devoted much time to the subject of the abnormal 
closure of the cranial sutures in man ; prominent among them 
are the names of the chief of England's craniologists, Dr. 
Thurnam and Dr. Barnard Davis-the splendid collection of 
prehistoric and other skulls made by the latter gentleman are 
now in the possession of our college. From evidence of this 
nature we have come to learn that the size and form of the 
skull depends to a large extent on the growth of the bones 
of which it is formed along the lines of the various cranial 
sutures. 

It is well known that the frontal bone, which forms the vault 
of the anterior part of the cr .. nium in the young of man and 
apes, is di~idcd by a suture, and so Joni:: as this line of growth, 
together with the coronal and other sutures by which the frontal 
is separated from surrounding bones, remains open, the fore part 
of the skull, and with it the anterior foss,-e which it encloses, can 
expand. But if the frontal and the other anterior sutures of the 
cranium consolidate early in life the fore part of the skull cannot 
increase in capacity beyond the size it had reached in infancy. 
Prof. Denekcr, in his work on the embryology and development 
of anthropoid apes,. has shown that in consequence of the early 
closure of the an tenor sutures of the skull of these animals the 
fore . part of their brain does not increase beyond the size it had 
attamed at the end of the first year of life, but in man these 
sutures do not consolidate until a much later period, so that the 
anterior lobes of his brain arc enabled to , and actually do, 
become far more perfectly developed than the corresponding 
lobes among apes ; men of the same bulk have four times as 
much superficial l>rain surface as anthropoid apes. 

\Vhate\'er other functions the anterior lobes of the brain 
perform, their cortical nerve dcments, -in conjunction with 
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those of the· other lobes of the brain, con.trol, to a lar{.'e a femur and two m1lar teeth in a well-defined tertiary geological 
extent, our higher intellectual faculties. Ir we study the formation in the island of Ja\·a. Dr. Dubois was employed by 
collection of preparations of the brains of apes in our the Dutch Government to examine and report on the fossil
museum, it seems to me we shall arrive at a similar con- bearing strata of Java, and while engaged on this work he dis
clusioo to that expressed by Prof. Edinger, which is, that covered, embedded in a hare! mass of tertiary tuffs, the bones 
the gyri of the brain of man and of the anthropoid apes above referred to; he brought these fossils to Europe and sub
are similar in character, with the marked exception of those mitted them for examination to the leading anatomists of this and 
convolutions which enter into the formation of the frontal other countries. They concurred in the opinion that the femur was 
lobes. The superior and the middle gyri of these lobes in a human bone belonging to a man of a very low type ; "and de
anthropoid apes are always much shorter than they are in monstrating the fact that while rendering its possessor capable of 
the brains of average Europeans, and what is of especial im- the bipedal mode of locomotion, he still retained some vestiges of 
portance is, that in the brains of anthropoid apes the inferior adaptation to an arboreal existence." There was a difference of 
frontal gyri only exist in a rudimentary condition of develop- opinion concerning the calvaria, for it was calculated that the 
ment; this deficiency is very marked with respect to that area capacity of this skull did 11ot exceed 850 cubic centimetres, 
of the left inferior gyrus which contains the nerve clements the capacity of the largest cranium of anthropoid apes being 
which control our faculty of articulate language. It seems 600 cubic centimetre,. Until the Java skull was found, the 
probable that the rudimentary condition of this gyrus in apes is earliest know~ human skulls had a cranial capacity of about 
therefore the anatomical expression of the inferiority of these 122d cubic centimetres. After an exhaustive analysis of the 
animals to man in intelligence; our intellectual development anafomical characters of the Java calvaria as compared with the 
depending on our possessing the faculty of speech. It may be, skulls of man and apes, Prof. Schwalbe has arrived at the con
anthropoid apes having only rudimentary, if any, specialised clusion that the Java skull, taking its capacity and form into 
nerve centre of speech, that the other parts of their anterior consideration,. '• is on the border-line l,etween that of man and 
lobes have remained in a comparatively undeveloped condition ; anthropoid apes" ; it is more closely allied to the skulls of the 
whereas the left inferior frontal lobe of man's brain having · Neanderthal group of men than it is to the crania of the higher 
become highly specialised, ancl, with it, his power of language, apes, but it is much m!arer in form to the skulls of the chim
the other convolutions of his anterior lobes, which govern his panzee than it is to the cranium of the average adult European 
intellectual faculties, have b~en stimulated to increased action, of the present day. Nevertheless, from a study of the impres
and in this way the characteristic expansion of the fore-hrain sions of the convolutions of the brain on the interior of this 
has been evolved among all the more highly civilised races of calrnria it is shown that the inferior frontal convolutions are 
the human family. But our contention is that the factors which _well marked and approach in form those of man; and although 
govern the growth of the skull differ from those which develop the superficies of this convolution is less than half that of the 
the brain, and that the imperfect evolution of the frontal lobes men of the present day, it is dvuble that of the largest 
among anthropoid apes is to a large extent due to the premature brain of any known anthropoid ape. This fact suggests that the 
ossification of that part of the skull which encloses the fore- Java man possessed in some slight degree the faculty of speech 
brain. However this may be, the possession of fully-developed and that his intellectual capacity was higher than that of any of 
anterior lobes of the brain, especially of its left inferior gyrus, is the anthropoid apes. The post-orbital inde~ or narrowing of 
the distinctive character of the central nervous system of all the Java skull is 19·3, as corn pared with the average of living 
those families of mankind who possess well-developed intd- Europeans, which is 12. In this measurement the Java skull 
lectual capacities. On the other hand, if we compare the skull comes nearer to the Neanderthal group than to that of anthropoid 
of an Englishman with that of one of the natives of Australia, apes. 
we see what a wide difference there is between the development In the employing of skulls, which we believe to be the most 
of their frontal regions, and also as to the nature of the sutures trustworthy test of human races, we classify them under three 
of many of their skulls. \Ve shall further discover, from heads according to the measurement of their cranial indices. 
specimens in our museum, that the inhabitants of western Europe In other words, the measurement of the greatest hread'.h of the 
in the later tertiary and early quaternary period, as regards the cranium, expressed in percentage of its greatest length, is our 
ossification and form, especially of the frontal region of their guide as to the race to which an inclividual belongs from a 
skulls, more closely resembled that of the chimpanzee than the craniological point of view. \Yhen the cranial index rises 
race of men now inhabiting Europe. above 80 the head is called " brachycephalic," a broad head ; 

Since Hunter and Lawrence's time, considerable progress when it falls below 75 the term "dolichocephalic," or long 
has been made in the science of geology and anthropology. head, is applied to it. Indices between 75 and 80 are charac
Nevertheless, in our search for knowledge concerning the terised as "mesocephalic," intermediate heads. 
origin and development of prehistoric man in western We have in our museum casts of two crania, and other bones, 
Europe, we are still hampered by the limited supply of his forming part of human skeletons which were found resting on a 
remains. It could hardly have been otherwise, considering the ridge of calcareous rock overlooking the river Orneau, in the 
perishable nature of the human skeleton and the vast length commune of Spy, Belgium. These remains were unearthed 
of time, and the great geological changes which have occurred with great care, and there is every reason to believe that they 
since man appeared in our part of the world. But we have , were originally deposited where they were discovered, being 
additional evidence concerning the prehistoric inhabitants of covered over with four well-defined beds of debris and clay, in 
this part of Europe, for they have left us some of their imperish- which were found the bones of the rhinoceros and the.mammoth, 
able handiwork in the shape of flint and stone implements, ~lso flint weapons of the Mousterian epoch. One of these 
which during the past century have been carefully studied in skulls has marked pala::olithic characters, its brow ridges, like 
relation to the geological strata in which they were discoverecl, those of the higher apes and the Java skull, are prominent, 
by Lord Avebury, Prof. Boyd Dawkins, Prof. Prestwich, Sir and the forehead indicates the low type of human being of which 
John Evans, the late Sir \Villiam Flower, together with many this cranium formed a part. Its form, like that of all the other 
other English and foreign anthropologists. From the form and human inhabitants of Europe as yd discovered in the early 
workmanship of these stone implements we are now able to geological strata of the quaternary (pre-glacial or inter-glacial) 
classify and assign them to the various periods in which they period, is of the long type ; its sutures are simple and for the 
were manufactured by the early inhabitants of our part of the chief part arc consolidated. \\' c have another cast, presented 
world. to our museum by Prof. Huxley, one of our most talented and 

Up to within recent times it was held that no human beings earnest workers in the science of anthropology, taken from the 
existed on the earth before the quaternary geological epoch, Neanderthal cranium. This cranium was found, with other por
but in the year 1867 the Abbe Burgeois exhibited a collection tions of a human skeleton in a limestone cave near Dusseldorf. 
of chipped flint weapons which he had discovered in a previously This cave was raised some sixty feet above the existing bed of 
undisturbed tertiary formation ; it was not, however, until 1872 the river Dussel, and its floor was covered to a depth of five 
that these instruments were admitted to have been made by feet by fluviatile deposits, beneath which these human remains 
man or some other animal living previously to the commence- were discovered. We have in our collection a skull of the 
ment of the quaternary period. Precisely similar flint weapons characteristic· palreolithic type, presented to the college by one 
have since been discovered in tertiary strata in various localities of our former presidents, whose memory is treasured by all who 
in Europe and in Asia. In the year 1894 Dr. Eugene Dubois knew him, Prof. George Busk ; it was found in a layer of 
found the upper part of a skull (calvaria) in close proximity to brecciated talus under the north front of the Rock of Gibraltar. 
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We have also a cast of the calvaria of one of this race found in 
county Sligo. Another skull of the same type was discovered 
at Bury St. Edmunds, with the remains of extinct animals and 
Mousterian flint weapons. 

The anterior surface of the lower jaw among the existing races 
of Eur9pe projects to form the chin. Among apes the reverse is 
the case, for the anterior surface of their mandibles recede. The 
Marlamaud and the Naulette mandibles, of which we have casts, 
are evidently those of human beings ; they were found in geolo
gical formations (which also conta.ined the bones of extinct 
species of animals and pal.eolithic flint weapons) . These bones 
are distinctly ape-like in character, having receding anterior 
surfaces, and also the sockets of all the molars are equal in size. 
The bones of the legs of these pre-glacial or intra-glacial inhabi
tants of Europe are of ape-like form, and together with the bones 
of their arms prove that theyiwere a short, powerful race of heings 
whose average stature did not exceed five feet. They are known 
as the Neanderthal group of men. 

When the glaciers which had extended over the greater part 
of Europe moved northward, the reindeer passed away with 
them from our part of the continent. These animals, which 
could easily be captured by man, had roamed in vast herds over 
the surface of the country, and ha,! probably afforded the 
human inhabitants of that period living in western Europe an 
ample supply of food. The climate of our part of the world at 
the termination of the glacial period became such as we now 
experience. Britain was separated from France by sea, and fine 
rivers, containing numerous fish, filled the valleys of our Janel ; 
the red deer, wild horse and various fleet-footed animals 
abounded in the splendid forests which overspread the country. 
But these animals and the fish of our lakes and nvers were not 
easily captured, and the human inhabitants of western Europe 
were therefore compelled to exert their intellectual capacities to 
an extent not heretofore necessary in order to supply themselves 
with food and with the skins of animals for clothing. Man was 
able to overcome the difficulties he had to face, possessing an 
innate power by means of which (as already explained) his 
brain was able to develop and so meet the increased demand 
made upon it in the struggle for existence. That such was the 
case we judge from the discovery, in geological formations of the 
post-glacial period, of the skulls of men having the same physical 
type as those of the strictly palxoli1hic epoch of western 
Europe, but with increased brain c,tpo.city. These post-glacial 
human skulls indicate, in my opinion, a gradual transition in 
form from the ape-like characters of the previous periocl to a 
higher standard and distinctly greater brain capacity in the 
frontal region ; this most important question, however, requires 
further study. With this improvement in the form ot the 
human skull, the flint, stone, bone and horn instruments made 
by the post -glacial inhabitants of western Europe become more 
highly finished, indicating the possession of increasing intellectual 
power on the part of those who made them. 

The Engis skull, of which we have a cast, presented to this 
college by Sir Charles Lyell, is a well -known example of a 
human cranium of the early neolithic or post-glacial period. 
Huxley, in his description of this skull, observes: "It takes us, 
at least, to the further side of the biological limit which separ
a.tes the present geological epoch from that which preceded it," 
that is, from palreolithic times. The Borris and Egisheim 
skulls probably belong to this period, their characters being 
similar to those of the Tilhury cranium described by Sir Wchard 
Owen, of which we have casts in our museum. These and 
various other skulls found in geological formations of the time 
referred to are all of the same type, and lead us to believe that 
the inhabitants of Europe consisted, in the early neolithic 
period, of only one race, the descendants of the human beings 
who inhabited our part of the world during the previous or early 
palreolithic epoch. They had long (dolichocephalic) skulls, with 
slightly projecting supraorbital ridges, well-formed noses, and a 
fairly-developed frontal region as compared with the far more 
ancient Java and Neanderthal crania. Their lower jaws and the 
bones of their legs were less simian in character than those of 
their remote progenitors ; they were a small race of beings. \Ve 
find no metal weapons or instruments with their remains, and 
we therefore conclude that they were ignorant of the use either 
of bronze or of iron, nor do they seem to have possessed 
domestic animals or to have had any knowledge of agriculture. 
This race of primitive inhabitants of western Europe are best 
known as the Iberians, and we may conveniently employ this 
term so long as it is understood to designate the Africo-European 
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stock who were, so far as we know, the only human inhabitants 
of Europe in the later palxolithic times. It should be clearly 
understood that no hon,i-fide human remains belonging to the 
early pal.eolithic period have hitherto been discoverecl in 
western Europe which were not of the same type as those above 
described. 

As we pass from the early to the mid-neolithic epoch, we 
come upon the remains of a race of men who, as regards 
their physical character and state of civilisation, essentially 
differ from the people above referred to. The stone imple
ments found with their skeletons are beautifully formed, many 
of them being highly polished and having sharp cutting edges. 
A few of the purest bronze axe-heads have been discovered 
with these remains, and also the bones of domestic animals 
belonging to species indigenous to Asia but foreign to the 
pal,eolithic fauna of Europe. Lastly, we have evidence that 
these people wtere acquainted with agriculture and with the 
manufacture of sun-dried pottery. They paid great respect to 
their dead chiefs, burying their bodies in natural caves or in 
tombs formed of huge flag stones placed edgewa)·s side by side 
with similar stones laid on the upright ones to form the roof of 
the building. These structures, the well-known long dolmens, 
have been found, built on precisely the same plan, in Ireland, 
England, the greater part of Europe, the west of Asia, India, 
Arabia and northern Africa. They were not only sepulchres 
for the dead, hut many of them also contained an altar, a place 
of mourning and of offering, where intercession was made to 
the spirits of departed chiefs by their relations and tribesmen. 
The Rodmarton long dolmen or temple tomb (near Cirencester) 
affords us a good example of one of these structures; it is 180 
feet in length and 70 feet broad. We have in our museum a 
fine human skull which was found in this dolmen, with some 
well-polished stone implements. If we compare the skull with 
that of paheolithic man or with the skulls of the early neolithic 
human inhabitants of western Europe, we are immediately 
struck by the marked difference that exists between them and 
the Rodmarton skull. Dr. Thurman's unique collection of 
crania may be seen in the Anatomical Museum, Cambridge ; 
these crania, for the most part, were unearthed by himself from 
various English long dolmens and barrows, and they resemble 
in form, ahhough they are of a higher type than, the skulls 
found in the caves of Cro-Magnon and Mentone; they are 
identical in character with skulls found in the long dolmens of 
France and other countries of Europe. The cranial index, 
capacity, and other features of the bones of these skulls lead us 
to assign them all to one and the same race, of which the Cro
Magnon arc probably some of the very earliest specimens as yet 
discovered in western Europe. The three Cro-Magnon and 
three Mentone skeletons were those of people some six feet four 
inches and upwards in stature, so that a race of giants in far 
distant times was no myth. Their cranial capacity was above 
that of average Europeans of the present day. From their 
physical conformation and from the remains of the animals 
found buried with them, which are of Asiatic species, and from 
other evidence, we are led to the conclusion that the Cro
Magnon race represents the advance guard of the proto-Aryan 
human family, of which the Rodmarton and many other long 
dolmen skulls show a more advanced type. These people in 
far distant ages migrated from the east into western Europe, and 
from thence spread into our islands ; southwards they passed 
into India, Persia and Arabia, Asia :'llinor and northern Africa. 
Over thi~ vast area and far away in eastern Asia we find their 
remains, with flint and stone implements of the early neolithic 
type, buried in long dolmens or barrows. The roots of many of 
the words used by this ancient people exist in most of the 
languages now spoken in Europe, and their reli!(ious sentiments, 
myths, and, above all, their racial, menfal and physical char
acters, as portrayed in the Ri 0-Veda and on the ancient 
monurr.ents of Egypt, are pronounced features in the existing 
Teutonic and Anglo-Saxon people. From the form of the 
crania found in many of these long dolmens we know that this 
tall, fair, handsome, long-skulled race intermarried with the pre
existing short dark Iberian inhabitants of Europe. The fair tall 
race probably did not at any time, unless in the north of Europe, 
form a large proportion of the population ; they were a domina
ting, fighting and priestly caste who compelled the primitive 
small, tlark ( Iberian) inhabitants of western Europe to work as 
their slaves. 

D1uing the neolithic era, while the descendants of the 
proto-Aryan stock were slowly feeling their way from the 
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East along the valley of the Danube into Europe, a very 
different race was passing from northern Asia into the 
Baltic p1ovinces. These people formed settlements on the 
islands of Denmark and westward as far as the north of Ire
land. They were the first of the broad-skulled races of the 
human family who had entered Eur:ipe. Their skulls were 
brachycephalic in form with broad faces and noses, the latter 
being deeply concave at the base. Their remains are found 
in the islands of Denmark, especially that of :\li.ien, also in 
Yorkshire and county Antrim, in which localities their de
scendants may still be recognised by their physical characters. 
These people belonged to the stone age of Europe, and by 
comparing their skulls with those of the Rodmarton or Cro
Magnon crania we see the l!reat difference in form of the pre
historic long and the broad-headed races of men. Until the 
close of the neolithic epoch there were, therefore, three pure 
rl\ces who formed the sole human inhabitants of Europe, with 
the exception . of those who were the outcome of the inter
marriage of the people of these three races with one another. 

Passing from the neolithic to the succeeding bronze age, we 
find that Europe, including our islands, was overrun by a small, 
olive-coloured, broad-skulled people having characteristic :\lon
golian features. These were the lake-dwellers of Switzerland 
and other parts of Europe. They were traders in bronze, and 
probably, as Prof. G. Mortillet and other authorities hold, they 
gradually replaced stone, horn and hone with bronze instru
ments and weapons, effecting in this way a great revolution in 
the social and industrial habits of the pre-existing inhabitants 
of western Europe. In these far distant times deep mining 
operations were out of the question. Superficial copper ores 
were abundant in most parts of Europe and Asia , but alluvial 
tin was extremely scarce on our continent, and it is still only 
found in large quantities in south -eastern Asia. Cornwall, the 
Scilly islands, the south of Ireland, and some few other 
places also contained superficial ore, of tin. It seems probable 
that the :\longolians inhabiting the highlands of south-eastern 
Tibet long before the commencement of the bronze age in 
Europe spread into Burma, the Malay Peninsula and Cochin 
China, and there acquired the art of mixing copper and tin in 
such proportions as to form bronze, the weapons and instru
ments which they manufactured of this metal being a ready and 
profitable source of barter in Europe. Together with the broad 
skulls and other remains of these people we find in the debris of 
the lake dwellings numerous ornaments made of jade, nephrite 
and chloromelanite, minerals found in large quantities in south
eastern Asia hut not in Europe; and, lastly, vases on which 
are depicted people in oriental costume and instruments used 
only by the south-eastern Tibetans have been discovered in con
nection with the remains of the lake-dwellers and the round or 
oval burrows of Europe. These people, as a rule, cremated the 
bodies of their dead, and numerous cinerary urns containing 
their remains are found scattered over the Wiltshire and other 
ranges of hills in the south of England. Some of their skeletons, 
however, have been discovered in the round barrows which are 
so numerous in many parts of England, Ireland and throughout 
Europe and Asia. With these remains bronze instruments have 
been found, indicating, like the stone implements of pal::eolithic 
man, various s!Jlges of excellency in workmanship. One of the 
finest skulls in our museum was taken from a round barrow at 
Codford, Wilts. The form of this brachyccphalic skull, together 
with its nasal bones and orbits, are characteristic of the southern 
Mongolian race, well known to us as the Gurkhas and Burmese 
of our Indian empire; a lazy, bright , rollicking, fighting people, 
intensely superstitious and home-loving-" the Irish of the 
East" as they have been aptly called. In the course 'lf many 
centuries the i\Iongolian people of western Europe have become 
absorbed into the pre-existing Ibero -Aryan population and a 
cross-hreed has resulted, and from this stock the ancient British 
people of our islands were derived. Their skulls are meso
cephalic (a combination of the long and broad skull) and are amply 
represented in our museum, the cephalic indices being about 78. 
Subsequently to the bronze age the ancient Britons were well ·nigh 
exterminated in England by Teutonic races who invaded our 
country from the north of Euro;~e, the Anglo-Saxons taking the 
place of the pre-existing ancient British population of England 
and Scotland. Nevertheless, in some districts of England, 
such as North Bedfordshire, a number of the descendants of the 
ancient British stock continue to flourish up to the present day, 
as also in the greater part of South Wales, much of Cornwall, 
,nd the south and west of Ireland, the upper classes in Ireland 
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being clearly derived from the ancient Aryan stock who passed 
from Gallia into that country during the neolithic period. 

We- possess the measurements of the heads of some 25,000,000 
of the present inhabitants of Europe and the United States of 
America. From these measurements we learn that a large pro
portion qf the people now dwelling in the countries bordering 
on the Mediterranean Sea are a short, brunette, long-skulled 
race, descended, we believe, from those who, from the form of 
their skulls and other physical characters, occupied that part of 
Europe and the north of Africa in far distant ages-the Iberian 
race. Scandinavia and North Germany are inhabited hy a tall, 
fair, long-skulled people, derived from the proto-Aryan races 
who settled in that part of our continent in the neolithic epoch. 
A vast triangle, having its base in eastern Russia and its apex 
on the Atlantic in south-western France, is inhabited by a 
broad-skulled people derived from Mongoloid or Turanian an
cestors. \Ve do not for a moment affirm that the~e races, as 
such, have remained pure, far from it, but the results of the 
measurements of the heads of a great number of the existing 
inhabitants of Europe point to the conclusions above indicated; 
and this.idea is confirmed by the indices of the splendid collection 
of crania which occupy so large a space in the museum of this 
college-a collection which was commenced by John Hunter 
and upon which a great amount of time and labour has been 
spent in describing and classifying the skulls which it contains ; 
a work which, in my opinion, should be completed up to the end 
of the past century. 

The characteristic physical type of palreolithic man may be
still recognised among the inhabitants of western Europe, 
although their skulls have grown more capacious, especially in 
the frontal region. This change in the form of the cranium 
marks a corresponding advance in the capacity and organisation 
of the brain, and cons1:quently of the intellectual ability of man: 
it is, in truth, evidence of his inherent power to overcome the 
demand made on his mental capacity in order to cope success-. 
fully with his ever-increasing struggle for existence, consequent 
on the growth in number of his fellow-creatures and the more 
complicated social conditions of his surroundings. Douhtless 
the form of skull of a large proportion of the inhabitants of our 
island indicates a cross-breed formed by the intermarriage of the 
long and broad-skulled families of man who in distant ages met 
and intermarried in western Europe, thereby improving the 
stock of their descendants. Races of men, such as the natives 
of Australia, who have remained in an unchanged environment• 
and without intermarriage with other people. have made but· 
little progress in their intellectual capacity, the form of their 
skulls continuing of the same type as those p•>ssessed by the 
pal::eolithic inhabitants of Europe. 

The same causes lo which we have referred, acting for long 
periods of time on people of the same race, have led, not only to 
the hereditary transmission of their physical characters, such as 
those existing respectively among the northern, central anci 
southern inhabitants of Europe, but have also developed 
specialised areas of nerve structure in their brains, by means of 
which they have come to think, feel and reason alike. In this 
way we are able to comprehend the source and the meaning of 
large bodies of men belnnging to the same race being frequently 
moved to take common action on matters affecting the well
being of their race; they possess, in fact, like innate sentiments 
although separated from one another by great distances ancJI 
living under diverse climates and env-ironment. Their emotions· 
and ideals harmonise because their progenitors existed for many 
ages under similar external conditions and consequently developed 
like specialised nerve-centres, which have been transmitted, 
to!:elher with their physical characters, to their successors and 
become crystallised in their laws and reflected in their con
ceptions of religion as well as in their social institutions. 

In illustration of our meaning we may refer to those revolting_ 
pages of history during which Bdi.:ium and the r--ttherlanrls 
passed under the dominion of Spain ; the Iberian dominating 
for the time being over a thoroughly Teutonic race. Or we 
may contrast the existing condition of the Iberian population of 
South America with the Teutonic Anglo-Saxon inhabitants of 
the United States, or between the latter and the negro popu
lation of Ameri ca, a subject which is more fully elucidated in 
my book "On the ( lrigin and Character of the British People." 

We have a chart here which shows the result of the recent 
general election held in this country ; the question at issue was 
one in which the whole of the people in Great Britain were 
deeply interested. It is remarkable what a large proportion o( 
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the inhabitants of England and of Scotland, mainly of Ang!:,. 
Saxon origin, voted together on this subject; whereas a con
trary opinion regarding this same question was held by the 
greater proportion of the people of Ireland, and to a lar1-:e ex
tent by the Welsh, most of whom arc derived from Ibero
Mongolian ancestors. It is difficult to account for the diversity 
in the sentiments of the people above referred to unless we 
consider it due to their racial mental qualities. Environment 
has doubtless played an important part in the evolution of these 
people, but their inherited racial character has had more to clo with 
the position which the Anglo-Sax<Jn race has gained in the world 
than the mineral wealth, climate, or protection afforded us by 
our seagirt coast. 

The environment under which even a few generations of men 
exist would seem capable of influencing the structure of their 
central nervous system, as illustrated by comparing the mental 
qualities of our rnral an,! urban population. The conditions 
under which the city-bred person, child and man, lives engender 
in the course of a few generations an unstable state of ner\'e 
structure, resulting in an excitable character which, if carried 
beyond a certain point, lcacls to unsoundness of mind, and may ac
count for the increasing number of lunatics in this and the other 
large cities of Europe. General Sir Redvers Buller, again, in speak
ing of the solcliers under his command in South Africa, refers 
to the fact that our city-born men have imperfect sight com
pared with men reared in the open plains of the Transvaal, 
thus affording us another example of the effects of environment 
on the race. These are a few of the many interesting and im
portant subjects which arise in connection with the study of 
anthropology, including craniology; and the contents of our 
museum ancl library offer unrivalled oppo1tuni1ies to the student 
seeking for knowledge in those branches of science. 

In conclusion, as already stated, much of Hunter's reputation 
was founded on the result of his lahours in those branches of 
science which tend to elucidate man's nature ; and during the 
past century a succession of English surgeons has carried on 
the work commenced by our great master, enriching our museum 
and endeavouring to make this college, not only an examining 
and licensing body, but, what it certainly should be, an imperial 
institution for the cultivation and diffusion of those departments 
of knowledge which bear on the art and science of surgery. The 
ideas entertained by John Hunter's immediate successors on this 
subject were ably stated by Sir William Lawrence in his lectures 
already referred to. He observes that '' our own individual 
credit, and the dignity, honour and reputation of our body, 
which we are bound to maintain, demand that surgeons should 
not be behind any other class in the possess10n either of the 
cultivation of branches of knowledge directly connected with 
surgery or in any of the collateral pursuits less immediately at
tached to it. It is only in reference to such views and ohjects 
that the Ilunterian collection could have been accepted or can 
be of any use to this college." Hunter would, if he had still 
been with us, have thrown all his indomitable energies into 
the successful working of such an institution, and amidst the 
turmoil, strife and competition going on around him would, 
as we see him in this picture, have been engaged in the earnest, 
accurate, patient study of nature. It remains for our younger 
members to emulate the example set them by John Hunter, 
and by ,uch service to secure for themselves lasting satisfac
tion, and beyond that add to the real dignity and utility of their 
college and their profession. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

OxFORD.-The 222nd meeting of the Junior Scientific Club 
was held on Friday, February 22. Mr. H.B. Hartley (Balliol) 
read a paper entitled, " Polymorphism ; an Historical and 
Experimental Account," which was followed by a paper by Prof. 
Townsend entitled, '' The Conductivity of Gases." 

CA~!BRII)GE.-The subject for the Adams prize in 1903 is, 
"The bearing on mathematical physics of recent progress in 
the theory of the representation of discontinuous quantity by 
series, with special consideration of the logical limitations of the 
processes involved." The prize is open to all graduates of the 
University, and is of the value of 225/. Essays are to be sent 
privately to the Vice-Chancellor hy December 16, 1902. 

The tender for the new School of Botany, to be erected behind 
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the Sedgwick :\luseum, amounts to some 23,0~!. It is recom
mended for acceptance by the syndicate. 

A~ animated del..iate occurred in the House of Commons on 
Tuesday on the attitude taken up by the Board of Etlu:ation to
wards higher-grade elementary schools in which science is 
taught, leading to the judgment in the case of " Regina ,•. 
Cockerton," that grants made by School Boards for scientific 
instruction are illegal. 1n the course of his reply to various 
criticisms, Sir John ( ;orst said that the Covernment proposed to 
introduce a Bill for the creation of secondary education 
authorities having power to provide instruction in subjects that 
were not contained in the Elementary Day School and Evening 
Continuation School Code. Ile agreed that we should not havc, 
a proper system of education until one authority was established 
in a district, having control over schools of every kind and every 
grade. If a change of that kine! were made, O\'erlapping would 
cease and the existing chaos would disappear. 

SOCIETIES AND ACADEMIES. 
LONDON. 

Royal Society, February 7.-" The Roiling Point of Liquid 
Hydrogen, determined hy Hydrogen and Helium Gas Ther
mometers." By James Dewar, Ill.A., LL.D., F.R.S., Pro
fessor of Chemistry at the Royal Institution, and Jacksonian 
Professor, University of Cambridge. 

In a former paper it was shown that a platinum-resistance 
thermometer gave for the boiling point of hydrogen - 238·;·4 C., 
or 34°·6 absolute. As this value depended on an empirical law 
correlating temperature and resistance which might break down 
at such an exceptional temperature, and was in any case deduced 
by a large extrapolation, it became necessary to have recourse 
to the gas thermometer. The gases used as thermometiic 
substances were hydrogen, oxygen, helium and carbonic acid. 

Taking the average values given by the experiments as 
being the most probable, then the boiling point of oxygen 
is - 182°·5 and that of hydrogen is 252°·5, or 20°·5 absolule. 
The temperature found for the boiling point ot oxygen agrees 
with the mean results of Wroblewski, Olszewski and others. 
If the boiling point of oxygen is rai,ed to - 182°, which is the 
highest value it can have; then an equal addition to the 
hydrogen value must follow, making it then - 252° or 21" 
absolute. In a future communication the temperature of solid 
hydrogen will be discussed. 

February 14.-" On the influence of Ozone on the Vitality of 
some Pathogenic and other Bacteria." By Dr. Arthur Ransome, 
F.R.S., and Alexander G. R. Foulerton. 

The experiments have shown that ozone in the dry state, ancl 
in such strength as the authors used it, has no appreciable action 
on the vitality of the various bacteria experimented with, and, 
so far, the results are in accordance with those of Sonntag and 
Ohlmiiller. Nor did a prolonged exposure to the action of ozone 
diminish in any way the pathogenic virulence of B. tuberculosis 
in sputum. Single experiments would also tend to show that 
ozone can have little, if any, effect on the pathogenic virulence of 
B. ma/lei and B. anthraczs. 

On the other hand, the experiments would appear to confirm 
the conclusion arrived at by Ohlmiiller as to the bactericidal 
property of ozone when passed through a fluid toedium contain
ing bacteria in suspension. 

A comparison of the inactivity of ozone as a disinfectant in the 
dry state with its action in the presence of water suggests a 
superficial resemblance with other gases, such as chlorine and 
sulphur dioxide. In the absence of further experiment, however, 
it would not be possible to press the analogy too closely, 

In the dry state, and under the conditions in which it occurs 
in nature, 01.0ne, then, is not capable of any injurious action on 
bacteria so far as can be judged from the experiments; and it is 
conduded that any purifying action which ozone may have in 
the economy of nature is due to the direct chemical oxidation of 
putrescible organic matter, and that it does not in any way hinder 
the action of bacte_ria, which latter are, indeed, in their own way, 
working towards the same end as the ozone itself in resolving 
dead organic matter to simpler non-putrescible substances. 

"On the Functions of the Bile as a Solvent." By Benjamin 
Moore and William IL Parker. Communicated by Prof. E. A. 
Schafer, F. R. S. 

In this paper e•,idence is brought forward that the bile exercise 
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