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those of anthropoids, and the pithecoid characteristics 
met with in human dentition are actually primitive 
features. A glance at the lower jaw of a young 
gorilla or of a South American howler shows a re
markable resemblance of the mandible to that of 
Homo heidelbergensis. Dr. vV. Wright has given an 
account and illustrations of this jaw in NATURE of 
June 3, p. 398. 

In determining the exact position of Homo heidel
ber gensis in the human pedigree, it must always be 
borne in mind that a huge difference in time exists 
between H. heidelbergensis and the members of the 
Neanderthal race. Fossil remains of Neanderthal 
man belong to the Middle Diluvium, coinciding in 
general with the Mousterian culture period; whereas 
the remains (of Elephas antiquus, Rhinoceros etruscus, 
Falc., and Equus stenonis, Cocchi) were found undis
turbed in the same stratification with H. heidelberg
ensis, which points to earliest Diluvium or to the 
transition period from Diluvium to late Tertiary age 
(Pliocene). The long periods intervening between 
Neanderthal man and H. heidelbergensis are shown 
by Penck's climatic curve of the Glacial periods (Ice 
ages), mainly coinciding with the Quaternary age, 
with warmer inter-Glacial periods between and the 
Palreolithic culture periods introduced into his diagram. 
The culture epoch, called Mousterian by the French 
prehistorians, corresponds, according to Penck, to
gether with the subsequent divisions of Palreolithic 
culture (Solutrean, and perhaps partly Magdalenian), 
to the Ice-age divisions, comprising the inter-Glacial 
epoch, which falls between the Riss- and Wiirmeiszeit. 
On the other hand, Penck makes the oldest divisions 
of Palreolithicum correspond : Acheulean and the pre
ceding Chellean, to the warm intervening epoch of 
specially long duration between the Mindel- and 
Risseiszeit. Obviously, the late Palreo!ithic age (of 
successive Mousterian, Solutrean, and Magdalenian 
cultures) lies very much nearer to the present than 
that earlier division of the Palreolithic age (of Acheu
lean and Chellean cultures). 

The supposition that a very long interval elapsed 
between Middle Diluvium (with Neanderthal man in 
Europe) and that earliest Diluvium (of H. Heidelberg
ensis) receives indirect confirmation from recent ex
cavations by R. R. Schmidt (Tubingen). He devotes 
himself chiefly to later divisions of the Palreolithic age, 
and, working back from the Neolithic age, shows the 
relatively long duration of the culture-sections which 
he calls late, high, and early Magdalenian; later and 
earlier Solutrean; late, high, and early Aurignacian; 
and late Mousterian. However, the slow and gradual 
earliest cultural progress of the human race leads one 
to attribute to those oldest divisions of the Palreolithic 
age, commonly called Chellean or Acheulean, a still 
longer duration than to all those later divisions. 

Thus an enormously long period must have elapsed 
between Neanderthal man (generally coinciding with 
Le Moustier culture) and H. heidelbergensis (of earliest 
Diluvium, or Pliocene-Diluvium transition). No 
fundamental objection stands against the view of 
Rutot, Klaatsch, Verworn, and others that the first 
beginnings of human cultural development reach far 
back beyond Diluvium into the middle division of the 
Tertiary period (Oligocene, according to Rutot), and 
that the much debated eolith is to be regarded as the 
primitive implement of man at the lowest cultural 
stage. It is obvious that an extremely long period of 
slow development must have preceded the production 
of the " hand-wedge," the characteristic implement of 
the Chellean age. 

Neanderthal man, then, is of slight antiquity as 
compared with H. heidelbergensis. Klaatsch has for 
years upheld the theory that to discover the roots .of 
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the human race we must go very far back, perhaps 
even to the roots of the mammalian genealogical tree, 
and additional probability is lent to this idea by the 
Heidelberg find. The teeth of the Heidelberg jaw 
undoubtedly prove that no anthropoid stage preceded 
that to which the Heidelberg mandible belongs, so 
that to explain the similarity of human and anthropoid 
forms we must go back to the remote ancestor from 
which there branched off on the one side the genus 
Homo and on the other the genera of anthropoids and 
perhaps of other ape-species. The fact that the origin 
and development of anthropoids reaches back to the 
M.iddle Tertiary age (Miocene) prevents the assump
tion that the Heidelberg mandible is itself the stage 
of development at which theanthropoids branched off 
from the genus Homo; this is also rendered improb
able by the discovery of eoliths in Middle Tertiary beds. 
There is nothing to preclude the supposition that the 
Heidelberg fossil, as regards formation, stood fairly 
near the point of separation. The line of descent 
Pithecanthropus--Neanderthal man-recent man has to 
a certain extent been shaken by the recent researches, 
which attribute less antiquity to Pithecanthropus than 
was hitherto supposed to be the case. 

At the conclusion of the paper is a brief discussion 
of the genealogical tree of the phylogeny of man and 
the anthropoids, recently published by Prof. G. 
Bonarelli, of Perugia. According to this table Pithec
anthropus erectus, Homo heidelbergensis, and Nean
derthal man may be regarded either as successive 
stages in the direct line of descent of Hominidre or as 
offshoots from those stages. A. C. HADDON. 

THE ORIGIN. OF THE PLANETARY SYSTJi;M. 

DR. SEE contends that the planets and satellites 
of the solar system were captured and their 

orbits made remarkably circular by a resisting 
medium. In his view, therefore, Laplace's nebular 
hypothesis is altogether wrong, whereas the current 
view is that it is in the main right, though in need 
of considerable modification and extension. 

Dr. See's paper contains a single table, the object 
of which is to show that, when the sun and planets 
are expanded to fill the orbits of the bodies revolving 
about them, their rotations must have been so slow 
that it is inconceivable that they could have flung off 
planets or satellites. As an extract from the tables 
we may quote that, assuming the law of internal 
distribution remains unchanged, the principle of con
servation of angular momentum implies that the sun, 
when it filled the orbit of the earth, rotated in 3r92 
years instead of in 25·3 days, as at present. It is no 
doubt inconceivable that the matter which now forms 
the earth was being carried round as an integral part 
of a nebulous sun at one instant, and shortly after
wards revolving as a planet with 3000 times its 
former velocity; but Dr. See's figures involve the 
assumption that the law of internal distribution 
remains unchanged. He probably regards 3000 as a 
sufficient factor of safety. 

A precisely similar point is made with regard to 
thirty-three other bodies in the solar system. Dr. 
See then continues that, as detachment has been dis
proved, capture is the only other alternative. This is 
not a proof. There are mote things in heaven and 
earth than Dr. See has dreamed of in his philosophy. 
Capture is a possibility, but Dr. See has done nothing 
to raise his theory beyond a mere conjecture, even 
though he points out, in addition, that a resisting 
medium would diminish the mean distance and the 

1 "On the of the Remarkable Circularity of the Orbits of the 
Planets and Satellites and on the Origin of the Planetary System." By 
T. J. J. See. 
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of an elliptic orbit, and that in the case 
of Jupiter's satellites the outer orbits are highly 
eccentric, and the inner orbits nearly circular. It may 
be mentioned that Mercury is an exception to his rule. 

Suppose that Laplace had not thought of the 
bility ot capture. Then Laplace would have been as 
much entitled to say detachment was the true explana
tion, because no other was possible, as Dr. See is now 
entitled to say that capture survives as the only 
possible explanation. Laplace, of course, would not 
have reasoned in this way. His theory explains many 
features of the solar system, in fact so many that 
when new discoveries showed that his theory was 
incomplete, there has been a nearly universal reluct
ance to sav that it was altogether wrong. vVe do not 
see that ' Dr. See's hypothesis expla ins anything. 
\Vhy, for instance, on the hypothesis of capture are 
the vast majoritv of orbits near the plane of the 
ecliptic and their · motion direct? 

.STATE AID FOR UNIVERSITY EDUCA.TION. 1 

T HE grant in aid of university ori,ginated 
in the demand for advanced educatiOn m 1889 

arising from the university extension movement, and 
was intended to help university colleges in providing 
suitable courses. In twenty years conditions have 
changed, and some of the university colleges have 
become universities, but they are still claimants for 
the a id. The members of the U niversity Colleges Ad
visory Committee had a difficult task before them, and 
they submitted a report dated July 24, 1908. On this 
a Treasury minute, June 3, 1909, has been founded 
which lays down the conditions for participation in 
the g rant. The conditions are summarised thus :-

(I) Any institution to secure a share of the grant must 
be prepared to afford satisfactory instruction of university 
standard, which should normally include English, classics, 
French, German, history, philosophy, mathematics, physics, 
chemistry, biology. 

(2) The courses of instruction must be attended by a 
reasonable number of students capable of profiting by the 
education afforded. 

(3) The buildings and initial equipment must be adequate 
for the courses established. 

(4) The aggregate income of the institution, whether 
derived from grants or otherwise, must be sufficient to 
maintain all the departments in a state of efficiency, and to 
provide a superannuation scheme. 

(5) The grants should be confined to institutions serving 
great centres of population, and no new institution should 
be admitted unless it serves a district not already 
adequately provided with instruction of a university 
standard. 

(6) Due regard must be paid, not only to the standard 
and the efficiency of the teaching, but also to the spirit 
an!mating the institution and its influence as an intellectual 
centre. 

These are the conditions, and it must be agreed that 
they appear very just, except number five, concerning 
the admission of new institutions to the privileges, as 
there m ay be two or more institutions in a great 
<:entre which afford equal or identica l advantages, one, 
however, receiving the grant to the exclusion of the 
other. This is the case in London, where there are 
t\VO large institutions fulfilling the conditions, but ex
cluded because certain other colleges are sharing 
a lready in the grant. Both Birkbeck College and East 
London College more than satisfy all the conditions, 
a nd there are several other institutions and poly
technics which fulfil, or come very near to fulfilling, the 
qualifications. 

It will naturally be asked why the grant in aid is to 
be limited to certain favoured institutions in some 

l Universitv Colleges (Great Britain). Grant in Aid. Parliamentary 
Paper 182. (London: Wyman and Sons.) Price x!d. 
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centres, and the answer must lie in the miserable in
adequacy of the grant. The advisory committee had 
before them, not the difficulty of the standard of the 
colleges, but how to make quite too small a meal 
satisfy the demands of a large, hungry, and rapidly 
increasing family. In domestic affai rs the difficulty 
has to be met by the father increasing the family 
a llowance, and it would be more logical for P arliament 
to increase the allowance. The solution of allowing 
part of the family to starve is indefensible. We have 
alluded to the condition of affairs in London particu
la rly because London has come off worse in amount 
than any other city in proportion to its population. 
London, too, has suffered from want of civic spirit. 
In the lesser cities strong civic spirit pushes their 
claims on Parliamentary notice. 

It must be noted that the qdvisory committee is fully 
alive to the fact that many of the universities and uni
versity colleges are drawing grants from several 
sources, i.e. Board of Education, Board of Agricul
ture, Parliamentary grants, and local rates, and there 
is danger of their being paid twice over for the same 
work; but the advisory committee does not suggest 
at present any way out of this difficulty other than 
getting . a return made to them from each of the 
granting authorities. 

It has been suggested before that all higher institu
tions should receive their grants from one authority, 
which should! be able to take a survey of the whole 
kingdom. At present many higher institutions have 
to depend largely on the local education authority, 
which secures neither breadth of trea tment nor suffi
cient continuity. The institutions find that there are 
fat and lean years, and it is not likely that the best 
educational results will be obtained when there is so 
much uncertainty. In an article which appeared re
cently in this journal it was suggested that the control 
of the higher . technical institutions throughout the 
country should be under a central authority, for pros
perity in trade is a national affair, and not loca l. The 
same view must be taken in regard to the university 
colleges and universities. They should be as free from 
local restraint as possible. This is foreshadowed in 
the report in the following words :-

We trust, however, that it may be found possible to 
regard such a scheme as being merely transitional, and to 
replace it in the near future by one on the more simple 
lines we have indicated .... a scheme that would com
prise in a single vote the. whole aid granted by Parliament 
to universities and university colleges for education of 
university character and standard. The coordination of 
the institutions which provide higher education in the 
country in accordance with the principles of administration 
embodied in the Education Act, 1902, is proceeding apace, 
and the universities and university colleges have taken the 
initiative in connecting themselves with the local education 
authorities most i:losely related to them by locality and 
communications. Universities, however, are non-local as 
well as local Institutions, and it is of importance that this 
two-fold aspect should be appreciated by the <:entral 
administration, which has to dispense the State subvention 
for higher education by way of grants to this or that 
locality, and which must at the same time pay due regard 
to the interests and necessities of the country as a whole. 

NOTES. 
THE present summer promises to be on e of the coldest 

ori record, but for rainfall it is likely to be several inches 
short of the measurement in IQOJ, when at Greenwich 
the total fall for the three months, June to August, was 
r6·r6 inches. So far, the highest temperature at Green
wich since the commencement of June is 77·7°, on July r8, 
whilst at the observing station of the Meteorological 
Office, in St. James's Park, the highest temperature is 
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