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DR. DUBOIS' SO·CALLED MISSiNG LINK.1 

AT a meeting of the Roval Duhlin Society, hel<l on 
Wednesday, January 23, Dr. D . J. Cunnmgham, F.R.S., 

Professor of Anatomy in the Unive1sity of Du1•lin, and Hon. 
Secretary of the· Society, rea<l a 11aper upon the characters 
presented hy the fossil recently de<cribe<l hy Dr. 
Eugene Dubois. (See NATURE, January 24, p. 291.) The 
following is an abstract of this communication. 

The fossil remains are three in number, viz. : the upper part 
of a cranium, a right·upper wisdom tooth, and a left femur. 
These are believed to belong to the Pleistocene period, 
and, according to Dllbois, present char•cters which justify him 
in placing the animal to which they belonged in a new lamily 
which s1ands midway between man anrl the apes. The speci· 
mens were found in Java, on the left bank of the Bengawan 
River, i" the neighbourhood of Trinil . Each was exhumed 
at a different time, but all at the· same level, viz. I m. below 
the dry-season level of the river, and from 12 to IS m. 
below the level of the plain throllgh which the stream has cut 
its way. 

The characters assigned to the new family proposed hy 
Dubois are the following: "Cranium ahsolutely and rela
tively to horly-,ize, much more roomy than in simiiclre, but les< 
roomy than in hominidre; cranial capacity ahout two-thirrls of the 
average capacity of the human cranium. The inclination of the 
cervical surface of the occiput distinctly stronger than in simiidre. 
Dentition after the type of the simiinre. F emllr similar in its 
dimensions to that of man, and designed for the upright walk 
and altitude." 

The leading peculiarities of the cranium of the so-called 
Pithecanthropu< are: (I) the low depressed character of the 
cranial arch ; (2) the extreme narrowness of the frontal region ; 

FIG. I.-Outline" of the cranial arch of: n , ord inary Irish skull; b, skull 
of a microcephalic idiot; c, the fossil cranium described by Dubois; 
d, skull of a gonlla. The base-line i:; one which pas:;es through the 
external occipital protuberance behind, anC the centre of the glabella in 
front. 

and (3) the striking development of the superciliary ridges. 
These are all to sane extent simian features: and when out
lines of the antero-posterior cranial arch of an ordinary Irish 
skull, of the skull of a microcephalic idiot (the brain of which 
presented many atavistic characters), of the fossil cranium, and 
of the skull of a young female gorilla, are reduced to 1 he same 
size and superimposed over each other, it is seen that .the idiot 
cranium and the fossil cranium present a lmost identically the 
same curvature; further, these two outlines occupy a place 
almost exactly midway betweeen the I r ish cranial outline and 
that of the gorilla. (Fig. I.) 

Another combination, equally interesting and equally in
struc ive, is one in which the outlines of 1he antero-posterior 
cranial a•ch of tbe fos,il form, of the Neanderthal skull, of the 
Spy cranillrn No. 2, and of the ordinary Irish skull, are super
imposed over each other. (Fig 2.) In this the Neanderthal 
arch is seen to pre;e:Jt almost exactly •he same characters as those 
oft he fvssil form, and, lurther, to lie nearertoit than to the outline 
of the arch of the modern Iri,h s kull. The Spy cranium Nv. 2 

takes its place between the normal skull and the Neanderthal 
cranium, so that by a series of easy and nearly equal gradations 

1 erectus, eine menschaenllche Pbergangsform aus 
Java." By Eugene Dubois. (Batavia, 1894-) 
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we are led from the fossil form up through the Neanderthal and 
Spv forms to the modern cranial arch. 

The heavy, strongly marked superciliary ridge< constitute 
an o1 her Neanderthaluid fea1ure of the foss1l Jortn, but the trans
verse frontal diameter is very much less than that of the 
N eanderthal or Spy crania. ln this re spect the fossil cranium 
closely approaches the microcephalic skull referred to above, 
ann also the skull of the gorilla. 

When the measurements of the fossil cranium are compared 
with those of the Neanderthal and Spy skulls, other striking 
resemblances become manifest. 
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Spy cranium No. 1 

Cranium of intelligent 
adult woman measured 
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Laboratory of Trinity 
College 
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The fossil cranium is thus only IS m.m. shorter and Iom.m. 
narrower than the Spy cranium No. 1. In every anthropo-

FIG. 2.-0utlines of the antero-posterior cranial arch of: a, ordinary Irish 
skull; b, Spy cramum No. 2; c, Neanderthal cra nium; d, the fossil 
cra nium descr.bed by Dubois; e, the skull of a go1illa. Base-line the 
same as in Fig 1. 

metric laboratory intelligent individuals are 
measured who possess an antero-posterior cranial diameter 
very much less than that of the fossil cranium. In these cases, 
however, the head is usually bmchycephalic, and presents 
a high and full cranial arch. In the above tai.Jle the 
diameters of ont: of the smallest heads measured in the Dublin 
University Laboratory are given. 1 

Dubois calculates, from a comparison with ape crania, that 
the fossil specimen had onginally a capacity of at least 1000. 
The average capacity of the European skull may be said to 
range from 1400 to ISOO (Welcker), and the Neanderthal 
cranium has been computed to have had a capacity of 1200. 
In this respect, therefore, the Neanderthal skull takes an inter
mediate place between that of the fossil form and of the 
European. Further, it should be borne in mind that a capacity 
of 1000 is usually regarded (as indeed Dubois points out) as 
being the physiological minimum for the human cranium. 

From these considerations the fossil cranium described by 
Dubois is unquestionably to be regarded as human. It is the 

:r A female cranium from the Island of Inishhoffin on the west coast of 
Irela nd pre S( nts an antero-posterior diameter of 178 m.m. , and a transverse 
dia meter of 129 m. m. In both of theie d iameters , therefore, it is smaller 
than 1he java fossil cranium. It differs from the latter, however, in 
ing a very lofly antero-posterior cranial arch. 
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lowest human cranium which has yet been de•cribed. It pre
sents many Neanderthaloid characters, but stands very nea1ly as 
much below the Neanderthal skull as the latter does below the 
ordinary European skull. The similarity in form which it 
presents to the microcephalic cranium, with which it has been 
compared, is undoubtedly interesting, but on this account 
are not to conclude that it belonged to a person of feebler In

tellect than others of the same race. The Neanderthal skull 
was supposed by certain observers at one time to have been 
that or an idiot, but this idea was disposed of when other 
crania, presumably helonging to the sa01oe geological period, ami 
possessing similar characters, were discovered . . Th.at th" foss.Ii 
cranium should in many respects resemble certam m1crocephahc 
skulls, is not surprising: indeed, to some extent it was to have 
been expected, seeing that a considerable number of this cJa, s 
of idiots present undoubted atavistic characters in so far as brain 
and cranium are concerned. 

Dubois, in his description of the fossil cranium, institutes a 
close comparison between it and the crania of the higher apes, 
and only incidentally touches upon its relationship with the 
human cranium. He asserts that no good could arise from a 
comparison between it and the Neanderthal and Spy remains, 
seeing that the latter are pathological. It is not wi• hin the 
scope of an abstract, such as this, to take up the gauntlet a 
question of this kind. It will be sufficient to assert an enttre 
accordance with the views so ably advocated by Prof. Huxley, 
viz. that the Neanderthal anrl Spy crania are typical of the 
earliest human race with which we are acquainted. 

It is not necessary to delay over the femur. That it is 
human in every respect, no one could for a single: moment doubt. 
Further, it is curious to note that its form and proportions are 
more those of a modern than of a prehis•oric thigh-hone. It 
presents none of the characters which distinguish the Spy femora. 
Its length is 455 m. m., therefore the height of the individual to 
whom it belonged mu<t have been I654•n.m., or, in other words, 
about the same as that of an average Frenchman. 1 From the 
fact of the femur being found at a distance of from I2 to ISm. 
from the place where the cranium was discovered, as well 
as from other considerations, it is very unlikely that the two 
specimens helonged to the same individual. 

The tooth is undoubtedly a very remarkable specimen. Its 
great size and strong divergent fangs are characters which at 
first sight appear to separa•e it widely from an ordinary human 
upper "isdom tooth. But we know that in low race>, such as 
the Australian and the Negro, and also in the ancient Neander
thaloid race, the wisrlom tooth has not undergone .the same 
retrograde changes which we observe in the European and 
other mesognathic or orthognathic people. If we take the 
mean of the antero-posterior and the transverse diameters of 
the crown of the fossil tooth, we get a result of 13 ·3. A right 
upper third molar eKtracted from the jaw of a negro, treated in 
the same way, yields a result of I I ·s. whilst three Irish upper 
wisdom teeth, selected at rand•>m, give an average of 9· The 
negro tooth is thus seen, in p ·int of size, to be as far removed 
from the European tooth as the fossil tooth is frorn it, and the 
same may be said for the condition of the fangs. The fossil 
tooth, so far as one can judge from the figure, is fashioned more 
after the human model than the simian. The variability ol an 
upper wisdom tooth in man is very remarkable, not only in 
regard to size, but also in the disposition of its cusps and 
fangs. 2 

From what has been said, it will be seen that the skull and 
the tooth, even granting that they are from the same individual, 
present no such characters as would warrant the formation of a 
new family. The cranium at least is undoubtedly human. Most 
certainly they are not derived from a transition form between 
any of the existing anthropoid apes and man; such a form 
does not and cannot exist, seeing that the divarication of the ape 
and man has taken place low down in the genealogical tree, and 
each has followed, for good or bad, i1s own path. The so-called 
Pithecanthropus is in the direct human line, although it occupies 
a place on this considerably lower than any human form at 
present known. 

L Topinard gives the average br-ight of the French as 165o m.m. 
I In the mU'ieum of the Dublin School of Dental Aua omy there is an 

upper wisd )m t 10th ex:tra.cted from the maxtlla of an l rish .nan, the crown of 
whic'1 presents a transver.-.e dia .neter of I 3 m.•n., and an 
diam ter of 12 m.m. (metn resu't t 2 "51; w:-tich pos...;es ies s.evea cusp-i and 
four stout fangs: two of t'le Jalter heing partially fused. This t ,oth is 
Tery little smaller r:ha.n the wisdom tooth of the form, and is more remark
able in the way of cu.;ps and fangs. 
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UNIVERSITY AND EDUCATIONAL 
IN7 ELLIGENCE. 

OXFORD.-The Biological Club held its jubilee meeting on 
Saturday last, when the professors of the biological faculoies in 
the Univ rsity were entettained to a commemorative dinner 
given in Merton College. The ravages of influenza unfortun
ately depnved the Cluh of the presence of several familiar 
members and of more than one expected guest ; but the prestnce 
in Oxford of Prof. Ba) ley Balfour gave the Club an opportunity 
of extending its welcome to an old friend and an additional 
distinguished visitor. In the absenct! of Mr. G. C. Bourne, 
the presiden1ial chair was taken by Mr. Henry Balfour, of 
Tri,ity. Profs. Bayley Balfour and Lankester replied for the 
guests. 

In accorclance with a recommendation from the Board of 
Facuhy of Natural Science, the Council has approved of the 
suhject of Astronomy being arlded to the list of subjects which 
may be offered in she Honour Schnol of Natural Science. For 
a reason which is not very obvious at first sight, a can liclate 
who offers A-tronomy as a final subject must have obtained 
honours in the first or second J.lUblic examination, but need not 
have passtd any of the preliminary science examina tions; and 
a candidate who passed the science preliminaries is not 
eligible to compete in the H·•nour School of A<tronomy unless 
he has obtained honours in the first or second puhlic examina
tion. The object of this rule, which places the School of 
As1ronomy in a po; ition clifferent to that of any o •her >cience 
school, is to compel candidates to take Honours either in 
Mathematical Modera•ion< or Finals before entenng on 
Astronomy. But the object is not attained, f,>r as the slatute 
now run>, a man" ho has taken honours in Clas<ical Moderations 
or in any Fmal Honour School may enter f,>r the Astronomical 
Srhool, "·hibt a man scient•fically trained cannot. It may be 
hoperl that r he rul e. which a< it stands is absurd, may soon be 
rec1ified. The snhject of AS!ronomy has long been an op ional 
or adclitional subject in the Honour School of Nat ural Science, 
but like other adrlitional subject>, has not attracted students. 
Astronomy having asserted its claims to recognition, Anlhro
po 'ogy has f,,lJowed its lead, and the Faculty of Natural 
Science has hy a la:ge majority sent up a recommendation to 
Council that the subject of Anlhrop<>logy be added to 
the Final School. The answer of Council has not yet been 
receivecl. 

In a Congregation held la<t week, the Curators of the Univer
sity Chest were emp0wered to make sundry payments to the 
Curator< of the Botanic Garden, to bring up the whole income 
of the Garden during ea,h of the next four years to a sum 
sufficient to defray its expenses. 

Mr. G. C. Bo.>urne. Fdl>w of New College, has been elected 
a Delegate of the U niva,ity Museum, in place o f Mr. E. 
Chapman, Fellow of Magdalen Co.>!lege, resigned. 

CAMBRIDGE.-The vacancy in the Sadlerian Professorship, 
causeoi by the death of Dr. Cayley, has been filled up l_>y the 
election of Dr. A. R. Forsyth, F . I< . S., University L ec1urer in 
Pure M.,thematic<. Dr. For<}th is well known as the author 
of st1ndard ted-books o•• Differential Equations and the Th, ory 
of Func1 ions, and of many p• pers on the higher branches of 
pure ma•hematics. lie is a Fellow of Trinity, and a member 
of the Council of the Senat<>. 

Dr. Charles Waldstein, R·•der in Classical Archreology, 
has been elected to the Slade Professorship of Fine Art, vacant 
by the of Prof. Middleton. 

A shower of "fly-sheets" has faliPn on the University on 
the question of requiri"g further e'idence of power to write 
essa's in the various degree examina110ns. The q ·oe .tions will 
be decided by the vote of the Senate on Thursday alternoon. 

SINCE I892 there has heen a decrease in the numher of 
canclidates fo.>r entrance into the Central Techr.:cal College at 
South Kensington. But fewer candidalt's have pre
sented ther.Jselves, the numha admitted is "hout the same; 
indicat•ng either that the examio ers low<red the rn ' tliculation 
st•ndard, or that candiclat<S were better pr<"parecl for 1he ex
amination. In the report of the work nf •he Collet.:e during 
the session I893-94, varia IS cau-e; "regiven to account for 
diminution of can.uda•es. One is rhe great inc· ea>e <>f tacth
ties for technical education i:J London and rn the 
provinces since the College opened. To what extent this in-
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