
©          Nature Publishing Group1964

No. 4938 June 6, 1964 NATURE 941 

The translator has provided a historic!!.l preface, 
furnished references when these were not given in the 
original, added a good bibliography, and supplied many 
useful notes showing where Boltzmann's results have 
been modified or extended bv later work. The German 
original contains a number of misprints in the mathe
matical parts and these are all reproduced in the transla
tion (for example, on pp. 113-14, 123, 189,269,275, etc.). 

Almost every part of the book which is of permanent 
value has been incorporated in later treatises, often in a 
more intelligible form. Still, Boltzmann's work is a classic, 
has a high historical interest, and contains much which is 
of present-day value. In my opinion the translation was 
worth while. J. R. PARTINGTON 

ASPECTS OF RHEOLOGY 
Transactions of the SOCiety of Rheology 
Edited by E. H. Lee. Vol. 6. Pp. ii+394. Vol. 7. 
Pp. ii+425. (New York and London: Interscience 
Publishers, a Division of John Wiley and Sons, Inc., 
1962 and 1963.) 85s. 

EACH year, the Transactions oj the Society oj Rheology 
consist of the proceedings of the annual conference 

of the Society held in the previous year, sometimes with a 
few additional papers. 

Rheology now ranges over a very wide field. In indus
try most rheologists are probably concerned with high 
polymers, but both the conferences here reviewed 
included symposia on rheology of blood, and Volume 7 
also included a number of papers on this subject, outside 
the symposium. There is more variety in Volume 6 than 
in Volume 7; but in both volumes, especially the latter, 
by far the greatest number of papers not concerned with 
blood deal with high polymers, though a few are concerned 
with fundamental theory and instrumentation. 

At these annual conferences, the Bingham Medals are 
also presented each year for outstanding work carried out 
in the United States. In 1961, the recipient was Dr_ 
W. R. Willets, whose work has been mainly concerned with 
paper and with paper fillers. Dr. Willets has also played a 
very active part in the affairs of the Society of Rheology. 
In 1962, the medal was awarded to Dr. W. Philippoff for 
his "outstanding contributions to the phenomenological 
rheology of visco-elastic materials". 

It is impossible, in the space available, to mention all 
the papers presented at these two conferences; only a 
few of special interest can be referred to. In Volume 6, 
the symposium on "Blood" centred around the theories of 
M. H. Knisely, who emphasizes the pathological signific
ance of any 'sludging' (association) of erythrocytes in the 
circulation; and on the shear-rate dependence of viscosity 
(R. E. Wells, E. W. Merrill and H. Gabelnick). In the 
later volume, the symposium was supposed to be con
cerned rather with the relationships between hydro
dynamics and hremodynamics. These subjects, though 
coming strictly within the usual definition of rheology, 
are not generally considered as rheological; but in fact 
the symposium was very much concerned with the 
specific properties of blood as a material, and this is within 
the field of hremorheology. The principal discussions 
were again concerned with whether all agglutination of 
red cells is pathological and with the nature of rouleaux 
formation. Also on this occasion there was much discus
sion on why blood flows relatively more freely through 
narrow than through wider vessels. There are several 
possible reasons why this should be so; but very little is 
yet known about how the red cells pass through very 
narrow capillaries under quite small pressures. The 
properties of blood and of the vascular system are cer
tainly very popular with rheologists at the present time. 

In the proceedings which were not part of the special 
symposia, the most important paper in the earlier volume 

is probably that of H. Markovitz on linear visco-clastic 
stress-deformation relationships. Extending the work of 
J. G. Oldroyd, three-dimensional non-linear relationships 
between strain and deformation were obtained from a 
linear visco-elastic model with a finite number of para
meters. For steady, simple shear types of flow, these 
involve only four parameters. 

In Volume 6, one of the most suggestive papers is that 
by 1. M. Krieger on "A Dimensional Approach to Colloid 
Rheology" in which a number of highly significant new 
constants are proposed, some of these being dimensionless. 

There are many papers in both volumes on the rheologi
cal properties of high polymers, but it is a little disap
pointing to find comparatively few that are of value to 
rheology as a whole. Rheologists are themselves very 
conscious, at present, of the lack of a unifying theory 
for their discipline. 

A few new instruments are described. but these are 
mostly specially made modifications of existing forms and 
cannot be obtained commercially. 

G. "V. SCOTT BLAIR 

ANIMAL REACTIONS TO HIGH 
TEMPERATURES AND WATER 

SHORTAGE 
Desert Animals 
Physiological Problems of Heat and Water. By Knut 
Schmidt-Nielsen. Pp. xv + 277 + 8 plates. (Oxford: Claren
don Press: Oxford University Press, 1964.) 45s. 

T HE way in which different species of animals, from 
man and domestic livestock to rodents, marsupials, 

birds and lizards, react to high temperatures combined 
with water shortages is outlined in Desert Animals. The 
importance of such investigations is realized when one 
considers that between one- and two-fifths of the Earth's 
surface consists of deserts, with an average temperature of 
about 45° C, intensive solar radiation and low atmospheric 
humidity. 

From this comparative account of the physiological 
and other methods which animals adopt, many basic 
principles and problems emerge. The advantage of large 
body-size for maintaining heat balance by water evapora
tion is pointed out, for all small animals avoid the loss of 
water for heat regulation. Again, the problem of the 
formation of oxidation water when starch, fat or protein 
is metabolized is of particular interest in relation to those 
animals, such as the kangaroo rat, which can live on air
dried food only. 

A comprehensive account is given of the physiological 
methods by which thc camel and the donkey, the two most 
typical desert domestic animals, adapt themselves to 
their surroundings_ With the former, as also with the 
thick-wooled Merino sheep, fur forms a barrier against 
heat gain from the environmental radiation. Both the 
camel and donkey are unaffected by a water loss of 10-15 
per cent body-weight. They have, however, in such a 
dehydrated state a great immediate drinking capacity of 
more than 25 per cent of their body-weight, about ten 
times as much as is possible in man. 

In animals which regulate heat-loss largely by sweating, 
such as man and the horse, salt loss becomes a problem 
and cramp may occur after drinking. Another side to this 
question, however, is the tolerance of salt in drinking 
water which in some areas is bra.ckish: among domestic 
animals sheep show the greatest and pigs the least toler
ance. Many animals have special methods for dealing with 
excess salt; sea birds have a nasal gland and marine turtles 
an eye gland which secrete surplus salt. 

In addition to physiological methods, many animals in 
deserts have anatomical characteristics which fit them to 
their environment, such as the large ears of the jack 
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