
© 1967 Nature Publishing Group

1040 

3 2 0 
Tetra methyl silane (p.p.m.) 

Fig. 2. Nuclear magnetic resonance of product of decomposition or 
amitript.yllne base. 

breakdown product would be useful when amitriptylinfl 
is extracted during a toxicological examination. 
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Water Economy of the Ostrich 
STUDIES of the physiology and water relations of desert 
birds have dealt with a few carinate species\ but prac
tically nothing is yet known of the adaptations of the 
ostrich Struthio camelus L. to hot, dry environments. 
Because it is large, the ostrich cannot obtain shelter from 
the rigours of its environment in the manner of smaller 
birds, but we have found it to possess salt-excretory 
nasal glands which enable it to utilize saline water. At 
least one subspecies, S. camelus masaaicus, frequents the 
neighbourhood of salt and soda lakes•. It has been sug
gested that ostriches can exist on dry or succulent food 
without needing free water, but no experiments have 
previously been carried out to confirm this. We are 
therefore investigating the water economy of S. camelus 
in the Sudan. 

Results obtained so far show clearly that the ostrich 
must have access to drinking water, even in winter when 
the t emperature in the shade varies between about 10° 
and 30° C with a relative humidity of 10-30 per cent. 
In these conditions, half-grown ostriches (about 13 kg) 
lost weight steadily when deprived of water, although 
they were given either dry food (millet) or green vege
tables. They easily withstood a loss of 25 per cent of their 
body weight which was reached after 9 days of dehydra
tion (the lethal point was evidently about 34 per cent). 
A maximum of 2·4 I. of fresh water could then be ingested 
at one time by the birds, which represents about 96 per 
cent of the total loss in body weight during the period of 
dehydration. During dehydration, the daily intake of 
food was reduced from an average of 300 g to about 170 g 
of millet; the water content of the faeces was reduced by 
22·4 per cent and the body temperature tended to rise. 
Cloacal temperatures ranged between 37·7° and 40·0° C 
in control birds and between 38·8° and 41·0° C in d e
hydrat.ed birds. 

When fresh water was not available, ostriches drank 
dilute sea water and solutions of sodium chloride. They 
maintained their weight on 20 per cent sea water or 0· 2 
molar sodium chloride solutions, but lost weight steadily 
when given higher concentrations. In the Sudan, ostriches 
live in desert and semi-arid regions where some water or 
succulent foods are available. In the summer, they migrate 
to places where succulent food is abundant, even when 
water is not available in tho immediate neighbourhood. 
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These observations indicate that ostriches can survive 
dehydration to a greater extent than can gazelles• and 
more closely resemble the camel in this respect•. 
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Respiration in Polyzoa (Ectoprocta) 
THE accepted view that zooids of the Polyzoa (or Ecto
procta) are small enough for gaseous exchange to be 
achieved by diffusion has recently been challenged. 
Mangum and Schopf', having measured oxygen consump
tion in Bugula turrita, concluded that diffusion alone was 
insufficient to supply oxygen to all parts of the zooid. 
They proposed a circulation of body fluid, brought about 
by the periodically repeated process of retraction and 
protrusion of the lophophore a nd tentacles, which is 
observed in these organisms. This, they supposed, would 
cause the transfer of oxygen-rich coelomic fluid from the 
region of the lophophore and tentacle sheath to the lower 
part of the zooid. 

Mangum and Schopf's calculations can be criticized on 
biological grounds. First, they assume mixing of th!' 
lophophoral fluid with that of the main coelom: this is 
unlikely. The coelomic lumen of each tentacle opens into 
a ring coelom surrounding the mouth, these components 
together making up the lophophoral coelom or mesocoel. 
The only connexion between the mesocoel and the meta
coal is through a transversely elongated pore beside, and 
nearly closed by, the nerve ganglion 2 •3 • While some 
movement of fluid between mesocoel and metacoel is 
obviously possible, the morphological arrangements do not 
suggest that this could be other than on a very small scale. 

Second, acceptance of their figures for oxygen con
sumption invokes the unlikely premise that the internal 
viscera have the same kind of oxygen demand as the 
ciliated cells of the tentacles, which are beating continu
ously to create feeding currents. Such arguments do not 
disprove their hypothesis, but they render it less attractive. 

Finally, however, Massaro and Fat• have re-exmnined 
the data by applying standard mathematical technique~ 
to the analysis of a diffusion system containing a chemical 
reaction. They fotmd that the oxygen consumption of 
the polypide could be completely accounted for b~· 
diffusion alone. 

Neither of the recent contributions on this subject'·" 
has, however, considered the position in other Polyzoa. 
Whereas Bugula zooids can be considered as semi-cylinders 
with a flat surface which is m embranous and readily 
p ermits gaseous exchange, the zooids of many other Poly
zoa have all their walls calcified and display certain 
adaptations which seem to facilitate gaseous exchange by 
diffusion. 

In the Cyclostomata, the zooid consists of a long cylind
rical tube, the distal opening of which is closed by a 
membrane. Protrusion of the tentacles is achieved in a 
different manner from the Cheilostomata, to which 
Bugula belongs. The fact that t h e tentacle sheath does 
not protrude beyond the orifice of the zooid, as it does in 
the Cheilostomata, will largely preclude its functioning 
as an organ of respiration, while the less pronounced 
movements of the polypide, plus the presence of an 
annular septum in the motacoel, make extensive 
mixing of the coelomic fluid unlikely. (For a full descrip-
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