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spheric conditions, it was quite inconspicuous even with 
the full aperture. Again, on December 6, with a very 
clear and transparent sky, he was unab le to see the comet 
with the aperture at 4½ inches, and he estimates that its 
magnitude was not greater than 11-5 or 12-0; but on 
December 8 it was again brighter, the magnitude being 
estimated to be about rn-5 or II•o. 

On January 28-1 the comet will be in conjunction with, 
and 3° 48' north of, Saturn ; its conjunction with Mars 
occurred on January r 5, when the actual distance 
separating the two bodies, about 37 million miles, was at 
its minimum value. 

In a letter to the Times of January 14, the Earl of 
Crawford points out that for ages the sudden appearance 
of a great comet has been held to herald some great 
disaster or revolution. This view of the matter may still 
appeal to the native . races of such . countries . as Morocco, 
Egypt, or India, where considerable unrest already pre
vails, and might be used by fanatical agitators to stir up 
further trouble. He suggests that the communication of 
a series of popular articles, written in the vernacular, to 
the native Press, might be beneficia l. By announcing and 
welcoming the appearance of the comet, such articles would 
forestall the potential mischief-makers and render futile 
their possible announcements of supernatural manifesta
tions. 

THE SPECTRA OF COMETS' T AILs.-The observations of 
Desla ndres, Evershed, Chretien a nd others showed that 
in the spectra of the tails of Daniel's and Morehouse's 
comets the,·e were certain radiations which were feeble in 
the heads but extended to considerable distances in the 
tails of those comets; the wave-lengths of the three 
strongest bands were about 402, 426, and 455, but no terres
tri a l origin could be found for them. 

This has now been done by Prof. A. Fowler, who has 
succeeded in reproducing them terrestrially in the spectrum 
of the glow from vacuum tubes which were known to 
contain carbon compounds at extremely low pressures, 
0,01 mm. or less. Further experiments are necessary to 
determine what particular form , or compound, of carbon 
is involved, but from the wave-lengths and the reproduc
tions of the spectra published in No. 2, vol. !xx., of the 
Monthly Notice's there can be no doubt that Prof. Fowler 
has succeeded in reproducing, in his laboratorv, the con
ditions which obtained in the ta ils of the two comets 
mentioned above. 

Two CURIOUSLY SIMILAR SPECTROSCOPIC BINARIES.
When Messrs. Plaskett and H arper, of the Ottawa 
Observatory, published the determined orbit of the spectro
scopic binary , Orionis, the apparent presence of a 
secondary disturbance was not discussed, because the lines 
of the spectrum are too diffuse to justify any final con
clusions ; but the recent determination of the orbit of 
another binary, B.D. - r0 -rno4, showed that a similar case 
of secondary disturbance appeared there, and it was 
deemed desirable to make refined least-square solutions for 
both orbits. 

The results show that the two binaries are remarkably 
alike. Both are in Orion, within 5° of each other, and 
both are helium stars ; the periods are 29- 136 and 27- 160 
days respectively, and the eccentricity of both orbits is 
abnormally high (0-74 and 0-76) for spectroscopic binaries. 
Other features are also very similar , but the most striking 
similarity is in the secondary disturbances, which are 
al~ost identical in peri~d, amplitude, and phase. The 
period of the secondary rn each rase is the same as the 
p~rio1 of the primary, a novel feature in spectroscopic 
?in anes. It seems probable that the same physical cause 
1s operative in both cases, but what it is is difficult to sav; 
the orbital revolution of the system, produced possibly by 
a resisting medium or by tidal action, is tentatively 
suggested (Astrophysical Journal, vol. xxx., No. 5, p. 373). 

THE "ANNUAIRE AsTRONOMIQUE, '' BELGIUM.-The 
"Annuaire Astronomique," for 1910, of the Royal Observa
tory of Belgium contains, besides the usual tables, 
ephemerides, &c., a number of useful notes and diagrams; 
among the latter is a coloured chart showing the official 
standard times of various countries. A list of observa
tori_es is also given, and special articles are contributed by 
\·anous members of the staff of Uccle Observatory. 
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THE EVOLUTION OF THE BRAIN.' 
AS the resu lt of the investigations carried on in the 

Museum of the Royal College of Surgeons during 
the last seventy-five years by its conservators and those 
who h ave drawn their inspiration, directly or indirectly, 
from the work done in the museum, it has become possible 
to establish on a firm basis the criteria for instituting 
exact comparisons of the structure of the brain in the 
various groups of Vertebrata. 

This a nalytical work has now been carried far enough 
to justify us in attempting a synthesis of our knowledge 
of the evolution of the cerebral cortex. The special aim 
of such a research is to investigate the nature of the factors 
and the ci rcumstances which have brought into being the 
neopallium, the part of the nervous system which, more 
than any other, is responsible for the kaleidoscopic mani
festations of psychical activities, and the possession of 
which has made the Mammalia what they are, and given 
them the dominant position in the animal kingdom. 

At the very root of the Vertebrata we find that Petro
myzon has a cerebral hemisphere no larger than the 
olfactory bulb of which it is little more than an appendage. 
Direct nerve tracts pour smell-impressions into almost every 
part of the surface of this hemisphere. The cerebrum at 
its commencement is thus almost purely an instrument for 
the reception and the conscious appreciation of stimuli 
evoked by odoriferous particles, and, in the second place, 
for providing the means whereby the physiological pro
cesses underlying this state of consciousness may affect the 
rest of the nervous system, and through it influence the 
behaviour of the lamprey itself. It is just possible that 
even in this lowly vertebrate gustatory fibres brought up 
to the lobus inferior (of the fore-brain) from the terminal 
nuclei of the seventh and ninth nerves may make their 
way into the primitive cerebral hemisphere, but it is still 
uncertain whether the lobus inferior itself may not be 
the place where impressions of smell and taste meet. 

Even in P etromyzon there is some indication of a 
differentiation of the hemisphere into a superficial cortical 
layer (tuberculum olfactorium) and a deeper ganglionic part 
(corpus striatum), and there is also some slight trace 
at the extreme dorso-mesial edge of the presence of a small 
rudiment of the pallium. The tuberculum olfactorium in 
the Selachii assumes a definite cortex-like arrangement of 
cells, and is now recognisable as one of the receptive 
apparatus for olfactory impulses coming directly from the 
olfactory bulb. The corpus striatum does not receive any 
direct olfactory fibres; it is the part of the hemisphere 
which receives afferent fibres from the tuberculum olfac
t:orium, and possibly also from more caudallv situated 
regions of the brain-almost certainly gustatory fibres from 
the lobus inferior-and it emits efferent fibres, which pass 
to the hypothalamus and indirectly influence the executive 
mechanisms of the body, i.e. its functions find expression 
in the behaviour of the animal. 

In some of the Selachii the dorsal part of the hemisphere 
is definitely transformed into a cortical area or formatio 
pallialis. In Petromyzon there is still room for doubt as 
to the existence of any such structure, but when we turn 
to the study of the brain in some of the sharks there can 
be no doubt of the existence of a considerable area of 
primordia l pallium. There is every reason to believe that 
this pallial formation represents the undifferentiated rudi
ment of the whole pallium of the higher vertebrates. Its 
rnesial edge ultimately becomes specialised to form the 
hippocantpus, which in the higher Vertebrata does not 
receive smell-impulses directly from the olfactory bulb, but 
indirectly through the intermediation of the olfactory 
peduncle a nd tuberculum olfactorium on the mesial side, 
and of the pyriform on the lateral side. The lateral edge 
of the pallium eventually develops into the pyriform lobe, 
which continues to receive olfactory impr_essions direct from 
the bulb. Much later on, onlv, in fact, when the mammal 
appears on the scene, the pallial area intervening between 
the hippocampus and the pyriform lobe becomes specialised 
to form the neopallium. It is only right to say that this 
view of the nature of the primitive pallium differs funda-

1 Summary of Thre·e II Arris :1n<l Gale Lectures " on "Some Problem~ 
relating to the Evolution of the Brain," delivere<l. in the Roy:::t.l College of 
Sur'tt-ons on December J3, :rs, and 17 1 1909, hy Prof. G. Elliot Smith 
F.R.S. 
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mentally from the various interpretations now being urged 
by other biologists. 

Putting aside the condition of affairs found in all other 
Ichthyopsida, the consideration of which would be con
fusing unless there were time to discuss their morphology 
in some detail, let us look for a moment at the brain of 
the Dipnoi. In the mud-fish the cortex-like material form
ing the tuberculum olfactorium becomes highly specialised, 
and form s a relatively enormous organ upon the basal 
aspect of the cerebral hemisphere, of which it constitutes 
more than half the bulk. The pallial formation also 
becomes more distinctly differentiated into a cortex, the 
lateral part of which can now be justly termed " pyri
form " and the mesial " hippocampal." The fornix-fibres 
connected with the latter are embedded in a mass of 
ganglionic matter-the paraterminal body-which exhibits 
a functional relationship to the hippocampus analogous to 
that which the striate body presents to the other cortical 
areas . In other words, it is a nucleus of origin for large 
numbers of projection fibres which pass down to the hypo
J:halamic region, and the cells of origin of these fibres are 
probably under the influence both of descending hippo
campal (smell) fibres and ascending tracts from the lobus 
inferior of the hypothalamus (probably taste). 

Leaving the Amphibia out of account, and turning 
at one step from the Dipnoi direct ly to the reptiles, it will 
be found that the highly developed tuberculum olfactorium 
of the Dipnoi has undergone a great diminution in size 
and an even more pronounced deterioration in structure, 
but the corpus striatum and the pallial formation show a 
great advance both in size and in specialisation of structure. 

There are very definite reasons for rejecting the views of 
Ramon y Cajal as to the homology of the mesial wall of 
the reptilian hemisphere, and also von Kupffer's identifi
cation of the hippocampus. Nor can we accept in its 
entirety the interpretation of the limits of the hippocampal 
formation and of its constituent parts favoured by Edinger 
and Ariens-Kappers. 

The hippocampal formation of the reptile is not broken 
up into two parts, fascia dentata and hippocampus sensu 
stricto, as it is in the mammal, but is a continuous column 
of cells, as the lecturer pointed out in 1895-an opinion 
since confirmed by Giuseppe Levi. 

But there is no fully differentiated fascia dentata in 
r eptiles as Levi believes. The hippocampal formation of 
'11 lizard contains cells analogous to those of the fascia 
dentata intermingled with others like those of the hippo
campus sens« stricto, and others, again, intermediate in 
structure between the two. Thus in the reptile the hippo
campal formation is caught, as it were, in the act of 
differentiating. Ultimately (in mammals) all the hippo
campal · cells vanish from its mesial part, leaving only 
" dentate " cells, which form a receptive organ for in
coming olfactory impulses, and the lateral (dorsal) part of 
the formation loses all its "dentate " cells and becomes 
a purely associative and projection-organ. 

In reptiles, the larger size of the corpus striatum and 
pallial formation is probably related to the fact that many 
sensory fibres ascending from the optic thalamus make 
their way into the hemisphere. The researches of Edinger, 
·wa llenberg, Gordon Holmes, Ariens-Kappers and others, 
ha,·e made it appear most likely that these fibres carry 
tactile impressions from the tongue and the cutaneous 
areas around the mouth, and possibly also visual impulses. 

These two categories of fibres are certainly abundant in 
the peculiarly aberrant and highly specialised brain of the 
bird, in which the corpus striatum takes on an enormously 
enhanced importance and significa nce, and develops along 
1ines which diverge widely from the stream of mammalian 
evolution. 

In the reptile there is no true neopallium, but great 
~onfusion in the relations is produced, because the lateral 
part of the pallial formation is being suddenly stimulated 
to expand by the entry of these sensory, and perhaps visual, 
fibres. The rapidly overgrowing cortex becomes bent into 
the ventricular cavity to form a pseudo-ganglionic (but 
1·eally cortical) mass, which Edinger has called Epistriatum. 

ln the immediate ancestors of mammals the number and 
variety of sensory paths which found admission into 
the cerebrum became enormously increased, and led to a 
'further specialisation of the pallial formation, resulting in 
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the birth of the neopallium-a cortical area where all 
the sensory impulses brought to the cerebral hemisphere 
along these new channels might be received, be blended in 
consciousness with those .coming from other sense-organs, 
and leave impressions which might be stored, as it were, 
in this neopallium, and so influence other sensations and 
states of consciousness at some subsequent time. The neo
palliurn is thus the organ of associative memory. 

It is, perhaps, not devoid of significance that the first 
appearance of a definite neopallium coincides with the 
transformation of the skin over the whole surface of the 
body into a highly specialised tactile organ. 

The further evolution of the neopallium in the Mammalia, 
and the formation of sulci and convolutions, was also 
discussed, special stress being laid upon the value of the 
unrivalled collection of brains in the college museum for 
the study of this aspect of the subject. 

CONFERENCES ON SCIENCE :lND MATHE
MATICS IN SCHOOLS. 

THE Mathematical Association and the Public Schools 
Science Masters joined forces at their a nnual meetings 

held this month at Westmiuster School. We print below 
a programme of the proceedings, and attempt to indic:it,! 
the present situation of science and ~~thematical _teac~rng 
in relation to the work of these a.ssociatwns, fcllowrng· lrnes 
of thought prompted by the expression of opinion at the 
meetings. . 

vVe must first discriminate between the Mathematical 
Societv · and the Mathematical Association. The former 
body fs devoted to research, the latter to the improvement 
of elementary mathematical teaching. The organ of the 
association is the Mathematical Gaze tte; one hears com
plaints that disproportionate sp~ce i? given in its c<;>lu~ns 
to problems of purely mathematica l rnterest or to mrnutia,, 
while the clamant need for recon,idering the bases of one 
of the fundamental branches of edc;cation remains unsatisfied. 

In the course c,f a vigorou-: presidentia l address, Prof. 
Turner spoke of the reign of efficiency established in the 
department of Egyptian service under Cal_'tain Lyons. Fer 
responsible work of varied nature Captarn Lyons selected 
able mathematicians from Oxford and Cambridge. These 
men proved successful, an~ Pr~f.- Turner _dii:ected :ittention 
to this fact in support of his oprnion that it is a mistake to 
strive after a " general education " for a ll boys. A 
gardener might as well treat his flo wers as cabba~es. ln 
the paper which followed, Mr. Godfrey emphasised the 
importance of paying regard to the different :equirerne~ts 
of students. The precise value ot algebra m educat10n 
deserved greater consid<;ration. The remainin~ papers 
hardly provided such nutrient fare as one would wish for en 
an occasion when masters and mistresses from schools all 
over the countrv are summoned for annual conference. In 
the afternoon, ·however, a crowded meeting discussed the 
urgent problem of how to correlate m1;1their.atical an_d 
science teaching, an important report serving as the basis 
of debate. The committee responsible for the report con
sisted of six representatives of mathematical teaching, six 
of science, and two head-masters of preparatory schools. 
Thev had been asked to consider the possibility of corrc
lati1;g the teaching of mathematics _and science, and t~eir 
reply took the effective for_m o~ a series o_f recomme~dations 
for putting such correlation rnto practice. As might be 
expected from the composition of the committee, all _the 
recommendations were evidently the outcome of practical 
experience in the class-room. The prime n_ecessity was 
cooperation between the teachers of the respective branches, 
and it was recognised that the chief obstacle was the lack 
of laboratory training, which was, unfortunately, w 
common amongst mathematicians . . To aid in removing 
this obstacle, an appendix was devoted to the vacation 
course in practical w-0rk organised for schoolm_asters at 
the Cavendish Laboratory ; the course was given last 
Au¢ust, and is to be repeate_d next summer. 

Many of the recommendations are commendable, e.g. ~hat 
the practical measurements should have a real connection, 
not only with the ordinary arithmetical lessons, but also 
with the actual details of daily life. Nevertheless the 
general impression conveyed is disappoint ing. A l.'refatory 
memorandum warns the reader that the committee re
garded as outside its purview the discussion of the ·functions 
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