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states, the electronic energies ve of corresponding 
upper states, and the vibrational frequencies we' 
and we'', all have the expected trends as the mass of 
M or X is increased, namely, a slight decrease of Ve, 
an increase in ?he, and decreases of we' and we''. 
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SINCE writing the foregoing letter, we have 
obtained evidence for the correctness of the explana
tion there suggested of the apparent lack of electronic 
doubling in the lower state of SiBr. Some time ago 
we obtained spectrograms in the Hilger E 1 instru
ment of a heavy-current tube-discharge through 
SiBr 4 vapour in order to see whether an alternative 
to Miescher's arrangement (Zoe. cit.) of the SiBr band· 
system was possible. Miescher's analysis was con
firmed, but several of the band-heads were found to 
have a companion, about 4 cm.-1 towards the red, 
which he did not record. The additional heads could 
not be included in Miescher's analysis or be explained 
as a Br isotope effect or be ignored. It now appears 
that they constitute a fragment (including 1 -->- 0, 
0-->- 0 and 0-+ 1 band-heads) of the expected sub
system, and are accounted for by the smaller of the 
two independent coefficients in the following pro
visional formula for the whole system, 

v = + (574-Su'- 4-ou''l- (424·7u'- 1·4u"'). 

Apart from the inclusion of this smaller coefficient, 
the formula differs only slightly from Miescher's. 
Comparison with other band systems of the same 
group of emitters suggests that the electronic separa
tion of 424 cm.-1 now observed belongs to the lower 
( 2Il) state. Thus the anomaly to which we referred 
disappears. 

Oct. 30. 
L. A. BASHFORD. 
H. v. A. BRISCOE. 
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Geometrical Constitution of Silicichloroform 
PoLARIZATION measurements of Raman lines of 

chloroform made by Cabannes1 and discussed by him 
show that this molecule has not a perfect pyramidal 
symmetry. On the other hand, recent electron 
diffraction measurements discussed by Degard 2 are 
not able to fix with precision the position of the 
carbon atom in the chloroform molecule. Is it so, 
also, for silicichloroform ? To measure the state of 
polarization of the Raman lines of silicichloroform we 
employed the same method as that used by Cabannes. 
Optical parts of the instrument were made by the 
Societe Beige d'Optique ; we have to thank M. 
Cailler, director of that company, for his kindness. 
The spectrograph used was a Hilger E 443. The 
following results were obtained : 

HCCl { w : 261 758 365 667 1213 3019 
• e : 0·7 0·68 0·22 0·06 6/7 0·32 

HSiCI, { :; 

It appears that conclusions similar to those for 
chloroform apply in the case of silicichloroform. The 

number of Raman lines is in favour of a pyramidal 
structure of SiCl3 • Their classification compared with 
that of chloroform is given in the above table. The 
value of 0·846 and 0·740 given for 179 and 587 are 
greater than 0·7 and 0·68 for chloroform, showing 
that the SiCl3 pyramid is more regular than the 
CCl3 pyramid. 

We have also examined silicichloroform by electron 
diffraction methods, using for this purpose a de Laszlo 
apparatus. We obtained the following results: 

Si-Cl = 2·05 A. Cl-Cl = 3·39 A. 

The distance Cl-Cl is not quite in agreement with 
that given by L. 0. Brockway•, but agrees well with 
some preliminary unpublished results obtained by 
the X-ray diffraction method which have been very 
kindly communicated to us by Pirenne in Liege. 
Both distances, Si-Cl and Cl-CI, show that SiCl3 

must be a pyramid of height 0 ·65 A. and angle 
ClSiCl = 113° 30'. 

Physical Laboratory, 
University, Louvain. 
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Natural Selection 
IN NATURE of October 17, there appears a letter 

by my friend Prof. Hale Carpenter entitled "Insect 
Coloration and Natural Selection", written in answer 
to one of mine on natural selection published in these 
columns a few weeks previously. I maintained that 
"natural selection" was an "explanation" neither of 
mimicry nor of any other biological phenomenon what
ever. Prof. Carpenter does not meet my arguments, 
but merely reiterates his conviction that natural 
selection is the only explanation which will enable 
us to account for mimicry. 

I wish to restate my main argument more con
cisely and particularly. 'Natural selection', that is, 
the survival of the few amongst the many born, 
is a mere truism which we all accept. But 'natural 
selection' as an explanation of evolution implies the 
constant occurrence of random heritable variations 
in all directions, so that any conceivable demand of 
the environment may be met by some variation. In 
a word, it is the doctrine of evolution by pure chance. 

Do such random heritable variations really occur ? 
The experimental evidence entirely negatives this 
assumption. Ordinary fluctuating variations which 
can be graphically represented on a 'curve of error' 
are certainly not inherited. This has been proved by 
the 'pure line investigations' carried out by Johannsen 
on the bean, by Agar on the crustacean Simocephalus 
and by Jennings on the protozoan Paramecium. 
When the same results are reached by the examination 
of a flowering plant, a crustacean and a protist
organisms belonging to as diverse groups of living 
things as could be well imagined-it is surely just 
to conclude that these results express a universal law. 

However, heritable deviations from the normal, 
formerly known as 'sports' but now as 'mutations', 
undoubtedly do crop up in the farmyard and in the 
cultivated field and garden. Can they furnish the 
material on which 'natural selection' can work so as 
to produce evolution ? The answer from experiment 
is again decidedly no ! Mutations have been pro
duced by subjecting the eggs of insects to heat and 
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