
concepts of nonequilibrium thermody-
namics to such areas as membrane
transport, nerve impulse, muscular
contraction, photobiology and even pre-
biotic and biological evolution. Al-
though Volkenstein frequently refers
the reader back to the second chapter,
the later chapters provide still further
mathematical development.

Chapter 8 is on nonlinear chemical
dynamic processes in biology. To illus-
trate the kinetics of nonlinear pro-
cesses Volkenstein discusses oscillatory
chemical reactions, which result from
autocatalytic reactions in which there
is a periodic disturbance. He shows
how such reactions can reduce the
"biological clock" to a "chemical clock"
controlled by periodic enzymatic reac-
tions or photosynthesis. He also shows
how these nonlinear chemical systems
can be applied to such phenomena as
membrane transport, enzymatic oscil-
lations and the fibrillation of cardiac
muscle membrane, and he suggests
that other biological systems be exam-
ined in this way. Of particular interest
is his well-illustrated summary of Rus-
sian work in this area. Oscillations in
growth due to periodic disturbances are
now being investigated as a cause of
variations in animal populations as
well as in plant growth.

The 600 pages of the two volumes are
not sufficient space to develop all of the
topics and concepts Volkenstein men-
tions, and he concentrates on those that
are of immediate interest to him; he
summarizes results in other areas with
references and underived equations.

The volumes contain over 1300 refer-
ences, with perhaps 95% of these in
English-language journals and books.
There are no problems or sample calcu-
lations as one would find in a conven-
tional textbook.

These books represent a significant
contribution to the literature of bio-
physics, and scientists in the field will
appreciate the enormous amount of
time that the author must have spent
in assembling and summarizing this
body of knowledge.

ARTHUR C. DAMASK
Queens College
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