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is shown quite clearly as having a course similar to 
that described by Mr. John himself, and he ap
parently makes the statement quoted solely on an 
inspection of Fig. 45. 

If, however, he had consulted also my explanation 
of the figures, he would have seen that this particular 
figure (Fig. 45) is described as a composite one. It is 
quite true that a single horizontal section would not 
show all the nerves as depicted in this drawing. An 
origin for the optic nerve such as is ascribed to me by 
Mr. John certainly could not be a '' specific variation '', 
to use his own words. 

Sections of the head of a number of different species 
of Chretognatha were examined in the course of the 
work for the memoir, and it was found that there was 
remarkably little variation in the cephalic nerves. 

Mr. John's work on the hood and crelomic cavities 
shows that there is need for a careful revision of the 
development of Sagitta, and an interesting, though 
difficult, piece of research awaits one who can devise a 
method for keeping and breeding this animal in the 
laboratory in Great Britain. 

Zoology Department, 
The University, 

Liverpool, April 1. 

1 Proc. Zool. Soc. , pt. 4, 1307, Dec. 1931. 
' L.M.B.C. Memoirs, 27, Sagitta, Oct. 1927. 

s. T. BURFIELD. 

Ciliated Reproductive Bodies in the Cyanophycere 
A COLLECTION of algre from a pond near Orpington, 

Kent, on Feb. 6, was found to contain two species of 
Oscillatoria in quantity, among varrous other forms. 
The material was cultured in a rather warm laboratory 
in a large vessel placed near the window, tap-water 
being added. On Feb. 9, a comparatively small, more 
or less spherical cell was seen to detach itself from the 
end of one of the filaments of the larger species of 
Oscillatoria (probably 0. limosa Ag.) and to swim 
away with the characteristic movement of a ciliated 
zoospore. The swarmer was blue-green in colour, 
matching that of the filament but slightly fainter, and 
showed no definite chromatophore or nucleus. After 
swimming for some time, it became sluggish in its 
movements, eventually became stationary, and began 
to disintegrate about twenty.five minutes after 
beginning to swim. The next day another similar 
swarmer was seen to become detached as before. This 
one was ultimately lost from sight after swimming for 
about half an hour. 

No more cells actually swarming have been observed 
since, but what are almost certainly stages in the 
formation of these swarmers have been seen quite 
frequently in this culture. 

The swarmers were naked cells with the pigments 
apparently mainly or entirely in the peripheral region 
of the distinctly granular protoplast. It is hoped to 
publish later a full and illustrated account of this 
novel method of reproduction. 

The presence of swarmers in the Cyanophycere has 
been recorded more than once previously,l but none 
of these records has received universal acceptance. 
That Oscillatoria, a typical cyanophycean genus, may, 
under certain conditions, produce swarmers, promises 
to shed an interesting light on the relationships of the 
class. 

Botany Department, 
King's College, London, 

April 21. 

JOHN K. SPEARING. 

1 Goebel, Bot. Z., 38, 490; 1880: in llferisnwpedia; Dangeard, 
Le B otaniste, 1, 160 ; 1889 : in G/.aJochrete, etc. 
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Leaf-Curl of Cotton in .Garden Zinnias in 
North India 

IN a note on the leaf-curl of cotton,1 Mr. M. A. 
Husain queries the possibility of Aleurodids being 
responsible for the transmission of this disease, and 
points out that Aleurodids do not convey it in the 
Punjab. Since Mr. Husain's note was written, Mr. 
Kirkpatrick 2 has definitely proved that the Aleuro
did, Berhisia gossypiperda of Misra and Lamba, is the 
vector of leaf-curl of cotton, and recent investigations 
in Dehra Dun on a virus disease of garden zinnias 
suggest that it is identical with the leaf-curl of cotton 
and is transmitted by the same vector. Detailed 
results will shortly be published. Meanwhile it would 
seem that the presence of leaf-curl of cotton and its 
Aleurodid vector in India should be suggestive to 
those interested in the cotton industry of the country. 

R. N. MATHUR. 
Branch of Forest Entomology, 

Forest R esearch Institute and College, 
Debra Dun, March 7. 

1 NATURE, 126, 958, Dec. 20, 1930. 
• Bull. Ent. Res., 22, pp. 323-363; 1931. 

Vibrational Specific Heat of Carbon Dioxide 
LAST year I reported on m easurements of the 

velocity of high frequency sound in carbon dioxide 
at room temperature,1 the results of which-namely, 
increasing sound velocity with increase of frequencies 
from 1 to 6 x 105 hz.-could be interpreted quantita
tively by assuming a definite life-period for oscilla
tion quanta and, resulting from it, an imperfect 
adjustment of thermal equilibrium in the case of 
quickly altering conditions, which circumstance is 
observed as an apparent diminution of vibrational 
specific heat. Recently Eucken, Miicke, Becker,2 
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and P. S. H. Henry 3 have interpreted similarly the 
measurements of the vibrational specific heat of 
diatomic gases, for, if carried out by m eans of the 
Lummer-Pringsheim or the sound velocity method, 
they obtain almost always results lower than those 
which according to theory may be expected. 

The influence of the limited duration of adjustment 
upon measurements with low frequency sound at 
different temperatures may be calculated for carbon 
dioxide by applying the above theory. It should 
be noted that ( 1) the symmetric longitudinal 
oscillations (v = 1272 em. -1) are difficult to excite and 
therefore of long life-period; (2) the non-symmetric 
longitudinal oscillations (v= 2350 cm.-1 ) are of strong 
optical activity, which means emitting their energy 
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