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with Antirrhinum that the type from a given locality 
which, to judge from herbarium specimens, has re
mained constant for half a century, is yet heterozygous 
and begins to segregate so soon as seedlings are grown 
on without natural selection. In Nature, the homo
zygotes which are produced every generation would 
seem to fall below the heterozygotes by just that little 
which ensures their elimination under competition. 

A. D. HALL. 
John Innes Horticultural Institution, 

Merton Park, S.W.l9, 
April 28. 

DISEASE is a point of view. When one organism 
is living in association with another, the former at the 
expense of the latter, the balance of metabolism in the 
latter is always disturbed. The latter may be called 
diseased while the former is happy in having a plenti
ful supply of food without much exertion. In Nature 
such association is constantly going on. A certain 
system ceases to exist while another comes into being 
as a consequence. In calling Nature 'healthy' or 
'diseased ' we are projecting the human point of 
view into its operations. It seems to me more profit
able to try to consider Nature without being influenced 
by human prejudices. S. MAULIK. 

London, April 29. 

Evolution of the Occipital Condyle in the 
Vertebrata. 

THE origin of the occipital condyles of the skulls of 
vertebrata has not so far been elucidated. They are 
separate elements from the occipital arch and are 
ultimately superimposed on the latter, except in fish. 
The occipital arch is the hinder limit of the skull; and 
the arch which is the beginning of the vertebral 
column may be termed the atlas, though it is not 
homologous in Amphibia and Amniota. Between the 
occipital region and the atlas there is an intervertebral 
body which acts as a buffer. An intercalated arch is 
present on the dorso-lateral sides of this interverte
bral body, the existence of which was not previously 
known ; this arch is not complete dorsally and does 
not enclose the spinal cord; the nerve, spinalis I., 
passes through or over this intercalated arch. 

In fish, the limbs of this intercalated arch lie on the 
sides, a little above the level of the intervertebral body, 
so that when a strand of migratory connective tissue 
cells divides each of the limbs into two parts, those 
look like zygapophyses between the occipital arch 
proper and the atlas arch proper. The anterior portion 
of the intervertebral body, after the division, fuses 
with the occipital arch to form the occipital condyle. 
It is concave, as the vertebrre of the fish are amphi
crelous. 

In Urodela, the intercalated arch lies almost at the 
same level as the intervertebral body, and when the 
division of the two limbs of the intercalated arch 
gives rise to the two condyles, the intervertebral body, 
instead of being divided, fuses with the anterior 
end of the atlas, thus forming the so-called odontoid 
process of the Urodela. In Anura, the intervertebral 
body, unlike that of Urodela, becomes divided and one 
part fuses with the atlas and the other part fuses with 
the occipital region, in consequence of which there is 
no formation of an odontoid process. 

In all Amniota, the limbs of the intercalated arch 
lie at the sides, a little below the level of the inter
vertebral body. In reptiles, the anterior part of the 
intercalated arch, which becomes divided from the 
posterior part, gives rise to the lateral portion of the 
occipital condyle, while the intervertebral body fuses 
entirely with the skull to form the median porti{)n of 
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the occipital condyle. Thus arises the single elliptical 
occipital condyle. The formation of the occipital 
condyle of birds is almost like that of the reptiles. 
In mammals it is almost like that of Anura. In 
all Amniota, the atlas vertebra has undoubtedly no 
centrum, but the ventral (anterior) arch completing 
the floor of the atlas ring is derived from the posterior 
portion of the intercalated arch, and not from the 
basiventralia as has been maintained by previous 
authors. 

In reptiles and birds, according to the generally ac
cepted view, the intercentrum represents the united 
basiventralia. Now, if the centrum of the atlas verte
bra fuses with the axis centrum to form the odontoid 
process, we might naturally expect that the inter
centrum belonging to the atlas vertebra should either 
remain with the dorsal (posterior) arch of the atlas ring 
or should fuse with the odontoid process of the axis ; 
and in consequence the latter should have two inter
centra instead of one, as is actually found in the dried 
vertebra of the adult. If that be the case, the lower 
(anterior) portion of the atlas ring cannot be the 
basiventral element, although it has been gem·rally 
regarded as such. The details of this investigation 
will be published later. 

HIMADRI KUMAR MooKERJEE. 
University College of Science and Technology, 

35 Ballygunge Circular Road, 
Calcutta, Mar. 12. 

Nitrogen Distribution in Kingston Cheese-Ripening. 
A STUDY is being made of the nitrogen distribution 

in Kingston cheese-ripening. For the determinations, 
methods evolved and employed by Orla-J ensen, by 
Barthel, and by others have been drawn upon. In 
addition, a departure has been made in the applying 
to this study of the method developed by Wasteneys 
and Borsook for the fractional analysis of incomplete 
protein hydrolysates. Determinations were carried 
out on cheeses of the same ' make ' from the day of 
making to the ninety-eighth day of ripening at inter
vals defined. 

The method of Wasteneys and Borsook has been 
applied to the study of nitrogen distribution in King
ston cheese-ripening with pronounced success Results 
obtained when employing the methods of Orla-Jensen 
and of Barthel may now be complemented and illum
inated : for by the application of the W asteneys and 
Borsook method can be defined the nature and the 
amount of the specific protein decomposition frac
tions-proteose, peptone, and subpeptone-formed 
as the ripening of the cheese proceeds. Particularly 
striking is the finding that the difference in the results 
of the amide nitrogen determinations and the amino 
nitrogen determinations can be explained when inter
preted in the light of data secured by the application 
of the method of Wasteneys and Borsook. The amide 
nitrogen curve coincides with the subpeptone nitrogen 
curve, and the amino nitrogen curve is seen to super
impose itself upon the curve depicting the sum of the 
subpeptone nitrogen and the peptone nitrogen. 

In the light of the nitrogen distribution in Kingston 
cheese-ripening, the work of W asteneys and his co
workers on pure proteins and specific enzymes, the 
classification and definition of the proteases by Will
statter, Waldschmidt-Leitz et al., and data appearing 
in a study of the casein-splitting abilities of certain 
lactic acid bacteria in chalk milk culture and of 
studies on the sugar-fermenting abilities of certain 
lactic acid bateria as influenced by defined nitrogen 
sources, we suggest that at the beginning of the ripening 
of the cheese the protein hydrolysis is of a peptic-like 
nature, and that this peptic-like proteolysis is to be 
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