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Flg. 3. Photographically enlarged area from Fig. 2, showing fine 
structure oflanthanum-stained ultra-fibrils . Overall magnification, 

X 80,000 

lanthanum reagent acts as an 'electron stain' on the 
nucleoprotein ultra-fibrils and permits the detection 
of details which cannot be seen in unstained pre
parations. (Structural details of muscle and collagen 
fibrils have been brought out by electron-staining 
with phosphotungstic acid by F. 0. Schmitt et al.) 
Carefully focused electron micrographs of lanthanum
treated fibrils show that they possess definite fine 
structure of a high order of regularity. This is evident 
from Fig. 3, which represents a photographically 
enlarged area of Fig. 2. 

The inspection of a number of electron micrographs 
of this type suggests that the banded appearance of 
the lanthanum-stained ultra-fibrils is produced by 
the coiling of a fine thread to form long helices. The 
apparent width of the individual 'bands' or 'disks' is 
about 30-40 A., spaced at approximately equal 
intervals from each other. It is of interest to note 
that X-ray diffraction measurements on a synthetic 
albumin thymonucleinate complex8 and ultracentri
fuge and diffusion experiments on thymonucleohistone 
particles in 0·8 M sodium chloride solution9 have 
yielded estimates for the width of such molecules of 
23 A. and 40 A. respectively. Thus it would appear 
possible that the structures reproduced in Figs. 2 
and 3 represent spirals formed by individual desoxy
ribonucleoprotein molecules in combination with 
lanthanum ions. A fine structure of this type has 
recently been postulated on theoretical grounds by 
one of us•o. 
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EVOLUTION OF THE DENTITION 
OF THE ORANG-UTAN 

DURING his searches for the remains of the 
forerunner of man, beginning in 1887 and 

covering a span of more than twelve years, the late 
Prof. Eugene Dubois collected prehistoric and fossil 
teeth of the orang-utan in the islands of Sumatra 
and Java. Dubois has always been very guarded in 
his comments on the prehistoric teeth ; but the 
fossil have received much attention because they 
were ascribed to Pithecanthropus erectus. The results 
of a recent study made by me on this material* are 
summarized here. 

Dubois' explorations started in prehistoric caves 
in the Padang Highlands, Central Sumatra. The 
cave fauna appeared to be characterized by the 
relative abundance of the orang-utan (now confined 
to the northern parts of the island, and to Borneo), 
and contained no extinct species. In general, the 
cave teeth differ from their recent homologues by 
their greater average size. In several cases I find 
that the differentiation which the species has under
gone since the deposition of their teeth in the caves 
has proceeded to a stage equal to that of good 
subspecies. 

More than three thousand isolated subfossil teeth 
of the orang-utan were collected by Dubois in central 
Sumatra, representing some three to five hundred 
individuals. The and of 
this collection has r evealed certam mterestmg trends 
in the evolution of the dentition. They stamp the 
prehistoric orang-utan, which may be known as 
Pongo pygmreus palreosumatrensis, as a larger and 
more simian form than the recent orang'. On the 
average, the teeth of the prehistoric orang-utan are 
16 per cent larger than the The 
incisors, both in the upper and m the lower JaW, 
were relatively less reduced in size. The canines were 
larger and less hypsodont than the recent, and the 
sexual difference in size was even more pronounced 
in the prehistoric than it is in the present-day orang
utan. The anterior lower premolar was larger 
relative to the posterior. The excess in size of the 
second molar over the first and the third, a typically 
simian feature that 'is met with in early stages of 
the evolution of the hominid dentition, was more 
pronounced in the prehistoric orang-utan than it is 
now. 

The two upper molars from the middle Pleistocene 
at Trinil in Java ascribed to Pithecanthropus erectus 
by Dubois have been stated to belong to orang
utan by Miller, Weidenreich and Von Koemgswald. 
The careful study of the original specimens leaves no 
shadow of doubt as to their belonging to the orang
utan. They can be determined as representing_ M' 
sin. and M' dext. respectively, most probably der1ved 
from one and the same individual. The fossil Javanese 
teeth are not larger than their recent homologues. 

Pleistocene teeth of the orang-utan have been 
described from southern China by Pei, Yon Koenigs· 
wald and Weidenreich. In contradistinction to the 
Pleistocene teeth from Java, however, the fossil 
Chinese teeth are decidedly larger than the recent, 
and they even differ from those of Pongo PY.gmre'U8 
palreosumatrensis in their distinctly s1ze. A 
lower canine from the Hoshangtung cave m Yunnan, 

• "Prehistoric Teeth of Man and of the Orang-utan from Central· 
Sumatra with Notes on the Fossil Orang-utan from Java and SoutherD 
China." ' By Dr. D. A. Hooijer. Zool. Med. Museum, Leyden, 29, 
175-301, pis. I-IX, 2 diagrams. 
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China, described by Weidenreich, is made the type of 
a new subspecies, Pongo pygmmus weidenreichi, on 
account of its being still bigger and less hypsodont 
than its homologue in Pongo pygmreus palreosuma
trensis. It has thus become evident that the orang
utans which roamed the Pleistocene forests in 
southern China and in Java respectively were racially 
different, the continental form being larger than the 
Javanese. The fossil canine from Yunnan is struc
turally ancestral to that of the subfossil Sumatran 
orang-utan ; but the relationship between the fossil 
Chinese and the subfossil Sumatran race cannot be 
regarded as firmly established on the base of isolated 
teeth. At any rate, the Pleistocene forerunner of 
Pongo pygmreus palreosumatrensis must have been 
larger than that of Java, the island in which the 
orang-utan is now extinct. The Javanese orang-utan 
was already of the small size of the present-day 
Sumatran and Bornean orang-utan in the Pleistocene, 
and it might very well have decreased in size still 
further up to the present, a condition that is paralleled 
by other species in which the record is more complete. 

The dental characteristics of the recent orang-utan, 
which have been used in so many comparative studies 
on the dental anatomy of man and the apes, have 
now been shown to be the result of an evolutionary 
change dating from the emergence of the species 
early in the Pleistocene. The prehistoric Sumatran 
and the fossil Chinese orang-utan are still further 
removed in dental structure from man in the points 
which distinguish the recent orang-utan dentition 
from that of modern man. D. A. HoorJER 

CARNEGIE TRUST FOR THE 
UNIVERSITIES OF SCOTLAND 

T HE forty-sixth annual report of the Carnegie 
Trust for the Universities of Scotland, Dunferm

line, covers the academic year 1946-47 and again 
includes as appendix the new scheme for the award 
of felldwships and scholarships which came into effect 
on October 1, 1947. Grants made under the eighth 
quinquennial distribution for the period October 1, 
1947, to September 30, 1952, and detailed in an 
appendix, include £33,650 to the University of St. 
Andrews, £13,350 to University College, Dundee, 
£70,000 towards the erection of the final portion of 
the Chemistry Institute at the University of Glasgow, 
£4 7,000 towards the cost of the new Chemistry 
Department at the University of Aberdeen, £23,000 
for library expenditure and £25,000 for capital 
expenditure on the university schemes on the Bush 
and Dryden estates at Edinburgh, the grand total 
being £234,000 to the universities and £36,000 to 
extra-mural colleges. Special attention is directed to 
the observations in the report on assistance to 
students. The Executive Committee, examining the 
new situation created by Circular 106 of the Scottish 
Education Department, considered that until the 
amount of the bursary awarded by the education 
authorities had been ascertained for each individual 
applicant to the Trust, it would be premature to 
make any extensive alterations in the system 
adopted for the award of Carnegie Trust grants. 
Nevertheless, the Executive Committee expected 
that a turning point in the administration of the 
Carnegie Trust, so far as half its annual income is 
concerned, may have been reached, and that very 

considerable sums at present absorbed in assistance 
with class fees will be liberated for new projects. The 
amount disbursed for this purpose during 1946-47 
was £51,072 to 3,068 beneficiaries, as ag>).inst £55,109 
to 3,250 beneficiaries in 1945-46. 

In the report on the work of investigators during 
the year, special reference is made to the work of 
the following: J. L. Miller, on various aspects of 
high-voltage engineering ; Eric Reid, on the diabeto
genic principle of the anterior pituitary body ; A. M. 
Mathieson, on the use of X-rays for the study of the 
structure of complex sulphur compounds and of 
anthracene; J. C. Robb's measurement of the rate 
of addition of atomic hydrogen to an unsaturated 
hydrocarbon ; and N. Grassie, on the thermal 
degradation of high polymers of the polyvinyl type. 
N. Grassie has devised a molecular still of very high 
performance and has thrown much light on the 
mechanism of depolymerization ; R. I. May has 
made rapid progress in the study of polymerization 
in the gas phase ; and A. McLaren in investigations 
of the role of radicals in polymerization. Mention is 
also made of the 'cruciform' macromolecule com
pounds, obtained by C. W. Youngson, of D. Ellis and 
G. T. Dickson's results in the study of the molecular 
structure of colchicine, and of S. C. Reid and R. C. 
Stuart's work on the chemistry of mandelic acid 
derivatives. In his work on the Silurian rocks of the 
Pentland hills, Dr. A. Lamont has made a major 
contribution to geology. Dr. D. B. Mcintyre has 
completed his work on the north-West part of the 
Loch Doon Plutonic complex and is now studying 
granitization phenomena in the Alps. Dr. N. Holgate 
has investigated the igneous rocks of the Glen Bervie 
complex, and Mrs. E. M. Knox's research has revealed 
the presence of several new types of microspores in 
the coals of the Limestone coal group of both the 
Fifeshire coalfield and the Central coalfield of Scot
land. 

The report of the Superintendent of the Laboratory 
of the Royal College of Physicians refers to Lieut.
Colonel W. F. Harvey's microscopic investigation of 
his collections of sections of human tumours, Dr. 
J. C. Lees and T. W. Lees' tests in mice of the tumour 
growth-inhibiting power of ten representative drugs, 
Dr. J. C. Lees and W. W. Park's collection of data 
regarding 120 cases of carcinoma of types usually 
affecting older patients but occurring at 30 years or 
less, and Dr. E. K. Dawson's histological investi
gations. Work under Dr. W. 0. Kermack has been 
directed chiefly to the synthesis of compounds of 
possible interest as chemotherapeutic agents ; Miss 
B. Cairns has worked on the synthesis of halogenated 
1-azanthracenes, such as 9-bromo-2: 4-dimethyl-1-
azanthracene, and Dr. McKail on benzthiazoles 
containing an amino-group in the benzene ring. Mr. 
Bryce Douglas extended his research on p-phen
anthrolines and related compounds to the synthesis 
of derivatives containing a basic side-chain in the 
4-position and a chlorine atom in the 9-position. Dr. 
R. A. Miller is working on the determination of the 
conductivity and chloride content of human mother's 
milk throughout the lactation period both under 
normal and abnormal conditions, and Col. Glen
Liston and Dr. F. Chisholm's work on leucorrhcea has 
been completed, as has Dr. R. S. Barclay's work on 
the course of mortality and fertility in Scotland 
during the past eighty years. 

The appendixes include a list of publications by 
fellows, scholars and recipients of grants received 
since September 30, 1946. 
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