Conservation Problem

The World’s Cats. Vol. 1, Ecology and
Conservation. Proceedings of a symposi-
um, Laguna Hills, Calif., Mar. 1971.
RanparL L. Earon, Ed. World Wildlife
Safari, Winston, Ore., 1973. x, 350 pp.,
illus. Paper, $10.

This volume records the proceedings
of a symposium held with the aims,
first, of assessing our knowledge of the
ecology and status of as many felid
species as possible and, second, of con-
sidering what sort of conservation mea-
sures are required to preserve en-
dangered species and which of these
appear to be feasible in the immediate
future. The major part of the book is
devoted to papers dealing with the
ecology of various species from North
America, Asia, and Africa, followed by
sections dealing with management in
captivity of cheetah and snow leopard
and finally a discussion of conservation
proposals.

The main points that emerge from
the studies presented are not only how
little is known about most of the Felidae
but also how difficult it is, in the ma-
jority of cases, to find out more. A
number of the contributions are sum-
maries of existing knowledge, or lack
of it. Of more general interest are the
papers which report new observations.
These include studies of the lynx in
Alaska by P. M. Berrie, the bobcat in
the Savannah River Plant, South Caro-
lina, by E. Provost et al., the Ceylon
leopard by N. Muckenhirn and J. F.
Eisenberg, and the Kalahari lion by
F. Eloff. The last two are particularly
interesting from the viewpoint of com-
parison with the studies made by
Schaller on the same species in the
more typical habitat of the Serengeti.
Of wide general interest, too, is Joslin’s
study of the residual population of the
Asiatic lion in the Gir forest. This is,
in effect, a study of human ecology
and the impact of man and his domestic
animals on a wild carnivore population.
The conservation problem presented is
essentially a sociological one, involving
within the reserve the problems of over-
stocking with cattle, encroaching culti-
vation, and the incursions of hide col-
lectors who despoil the lions of their
kills.

As far as conservation goes, there
was very general agreement on two
points. First, for most of the species
concerned, survival depends on the sur-
vival of their natural habitats. In the
face of increasing exploitation of land
by man, the only way to ensure this is
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by the creation of adequate reserves.
Second, as long as trade in skins re-
mains a lucrative pursuit it will be im-
possible for the less developed coun-
tries, no matter how conservation-
minded their governments may be, to
prevent illegal killing of those species
whose pelts are most valued. Poaching
is becoming more organized and in-
creasingly difficult to control, and al-
though customs regulations are easy to
make they are extremely difficult to
enforce. The representatives from Asia,
Africa, and South America were united
in their opinion that without a ban on
the import of skins by the developed
countries they had little hope of in-
stituting effective control measures. It is
therefore highly satisfactory to note
the considerable advances that have
been made in this direction since the
conference was held.

The editing of the volume leaves
much to be desired. Misprints, includ-
ing incorrect spellings of scientific
names, are far too common, and a
number of the contributions include
grammatical errors and misuses of
words which obscure meaning. It is
also an irritation to find distances and
areas given in English units in one
paper and in metric units in another.

R. F. EWER
Smithsonian Tropical Research Institute,
Balboa, Canal Zone

Biological Transformations

Thermodynamic Aspects of Developmen-
tal Biology. A. 1. ZoTiN. Translated from
the Russian. Karger, Basel, 1972 (U.S.
distributor, Albert Phiebig, White Plains,
N.Y.). viii, 160 pp., illus. $18.50. Mono-
graphs in Developmental Biology, vol. 5.

Current Soviet investigations into the
metabolic aspects of carcinogenesis,
aging, embryogenesis, oogenesis, and
regeneration are featured here by Zotin
in a review which purportedly illus-
trates the diverse biological applica-
tions of nonequilibrium thermodynam-
ics. Zotin clearly disagrees with his col-
league K. S. Trintscher, who earlier
concluded that some biological trans-
formations lie beyond the scope of non-
equilibrium thermodynamic laws. Un-
fortunately, Zotin’s analysis of this
fundamental question is, in my judg-
ment, unsound.

In 1946 Prigogine and Wiame pro-
posed to avoid near-equilibrium ap-
proximations in biology by utilizing a
general nonequilibrium variational prin-

ciple. Applied to an arbitrary open
system, the principle requires that the
rate of entropy increase due to internal
irreversible processes must be at a
mathematically defined local minimum
whenever the system is at steady state.
If this principle is combined with spe-
cial near-steady-state approximations, it
predicts that the total energy dissipa-
tion rate of a system will always de-
crease as the system approaches steady
state.

Trintscher, finding in the literature
that the rate of heat production by eggs
increases during early embryogenesis,
concluded that the Prigogine-Wiame
theory is not applicable to living sys-
tems. Zotin subsequently renormalized
the calorimetric data to show that the
specific rate of heat production per
unit dry weight of embryo is actually
a monotonic decreasing function of
time, thereby convincing himself that
the Prigogine-Wiame theory is con-
firmed. Throughout his monograph
Zotin argues that the Prigogine-Wiame
theory, and subsequent extensions per-
mitting more general near-steady-state
approximations, should be used to unify
the study of biological transformations.

Zotin’s renormalization procedure is
vulnerable to criticism because it clearly
biases the calculations in favor of ob-
taining - decreasing specific dissipation
rates; the renormalization corrects for
the decreasing mass of yolk in an egg,
but does not correct for the increasing .
mass of newly synthesized structural
material in the embryo. More impor-
tant, in a regulated biological system,
such as a mitochondrion, the internal
couplings of a subset of component
processes are modulated by other com-
ponent processes, giving rise to non-
linear relations which cannot be de-
scribed by near-steady-state approxi-
mations. In such cases the specific en-
ergy dissipation rate is free to increase
and decrease according to the program-
ming of the regulatory mechanisms,
rendering the Prigogine-Wiame theory
and subsequent generalizations inappli-
cable.

Zotin employs the phrase “constitu-
tive deviation from the steady state” to
account for the increasing specific dissi-
pation rates which appear during the
initial stages of carcinogenesis, oogene-
sis, and regeneration; sometimes he
optimistically refers to these processes
as examples of “natural rejuvenation.”
At best these phrases imply only that
near-steady-state approximations have
failed. Consequently, I see little hope
of success for the special thermody-
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namic interpretation which Zotin advo-
cates in his monograph. As a workable
alternative, changes in coupling between
component processes could be studied
directly during biological development
(as has been done, for example, by
A. Martonosi et al., Cold Spring Har-
bor Symp. Quant. Biol. 37, 455 [1973]).
Concepts from network thermodynamics
(as presented, for example, by G. Oster
et al., Quart. Rev. Biophys. 6, 1 [1973])
and generalized statistical mechanics
(as developed, for example, by K.
Kornacker, Progr. Theoret. Biol. 2, 1
[1972]) could then be used to analyze
the data for any unifying principles
that might govern the nonlinear dy-
namics of biological transformations.
KARL KORNACKER
Department of Biophysics, .
Ohio State Universityv. Columbus

Developmental Anatomy

Patterns in Plant Development. TAYLOR A.
STEEVES and IAN M. Sussex. Prentice-
Hall, Englewood Cliffs, N.J., 1972. xviii,
302 pp., illus. $10.95. Foundations of De-
velopmental Biology Series.

This text presents the developmental
anatomy of vascular plants in a form
suitable both as an introduction for un-
dergraduates and as an overview of the
field for investigators wanting to be
brought up to date with regard to it. The
book’s outstanding merit is that it re-
duces to readable and well-illustrated
form the results of countless investiga-
tions applying the techniques of his-
tology, surgery, and tissue culture to
plants. Despite its age, the field of plant
development is still conceptually diffuse
and strikes one as being in a condition
similar to that of, say, macromolecular
synthesis prior to Watson-Crick—that
is, many processes are somehow impli-
cated as part of a mechanism but few
can be shown to be part of a well-defined
causal chain. A companion volume,
Control Mechanisms in Plant Develop-
ment by Galston and Davies, may go
somewhat farther in this regard, but
plant ontogeny is still awaiting the
clarification and ingenious detailed
modeling that has come to genetics and
even ecology. Because the book confines
itself to vascular plants two sources of
relevant experimental work, that on
lower plants (Jaffe’s, for example) and
simpler animal systems (Wolpert’s, for
example), are not drawn upon. Theory
of pattern formation in general is not
discussed. The book’s strength is in
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description. Although the circumlocu-
tion typical of the field does slip in
(“The cytochemical differences . . . do
not necessarily relate to differences in
mitotic activity and may be quite in-
dependent of such differences if these
actually exist,” p. 66), I confess to
not being aware of any grand generali-
zations that the authors have failed to
present clearly. Meristem ontogeny and
the course of vascular differentiation
are particularly well treated.

The book summarizes the many
questions that have been raised, and the
few that have been answered, during
the era in which studies of plant de-
velopment have been greatly influenced
by Wardlaw and Wetmore, to whom
the book is dedicated. With the back-
ground information and issues so tidily
put together for contemplation, the stu-
dent or newcomer to the field has all
the more opportunity to comb the lit-
erature of adjacent fields, and his own
mind, for the new and we may hope
the ultimate classes of mechanisms fully
accounting for plant morphogenesis.

P. B. GREEN
Departiment of Biological Sciences
Stanford University,
Stanford, California

Books Received

Acupuncture Therapy. Current Chinese
Practice. Leong T. Tan, Margaret Y.-C.
Tan, and Illza Veith. Temple University
Press, Philadelphia, 1973. xii, 160 pp.,
illus, $15.

Adaptive Learning. Behavior Modifica-
tion with Children. Beatrice A. Ashem
and Ernest G. Poser, Eds. Pergamon,
New York, 1973. xx, 440 pp., illus. $15.
Pergamon General Psychology Series,
vol. 29,

Advances in Applied Mechanics. Vol.
13. Chia-Shun Yih, Ed. Academic Press,
New York, 1973. x, 342 pp., illus. $25.

Advances in Neurology. Vol. 1, Hunt-
ington’s Chorea, 1872-1972. Proceedings
of a symposium, Columbus, Ohio, Mar.
1972. André Barbeau, Thomas N. Chase,
and George W. Paulson, Eds. Raven,
New York, 1973. xxii, 826 pp., illus. $48.

Aggression. A Social Learning Analy-
sis. Albert Bandura. Prentice-Hall, Engle-
wood Cliffs, N.J., 1973. x, 390 pp. $8.95.

The Archaeology of Knowledge. Michel
Foucault. Translated from the French
edition (Paris, 1969) by A. M. Sheridan
Smith. Pantheon (Random House), New
York, 1972. vi, 246 pp. $10.

Artificial Insemination. MSS Informa-
tion Corporation, New York, 1973. 226
pp., illus. $15.

Beyond Stonehenge. Gerald S. Hawkins.
Harper and Row, New York, 1973. xiv,
320 pp., illus. $10.

Beyond the Punitive Society. Operant
Conditioning: Social and Political As-

pects. Harvey Wheeler, Ed. Freeman, San
Francisco, 1973. x, 274 pp. $8.95.

Bilingualism in the Southwest. Paul R.
Turner, Ed. University of Arizona Press,
Tucson, 1973. xvi, 352 pp., illus. Paper,
$7.45.

Billion Year Spree. The True History
of Science Fiction. Brian W. Aldiss.
Doubleday, Garden City, N.Y., 1973. xii,
340 pp. $7.95.

Bioassay Techniques and Environmental
Chemistry. Proceedings of a symposium,
Washington, D.C., 1971. Gary E. Glass,
Ed. Ann Arbor Science Publishers, Ann
Arbor, Mich., 1973. xii, 500 pp., illus. $18.

Biological Indicators of Environmental
Quality. A Bibliography of Abstracts.
William A. Thomas, William H. Wilcox,
and Gerald Goldstein. Ann Arbor Science
Publishers, Ann Arbor, Mich., 1973. x,
254 pp. $16.50.

Biometrical Interpretation. Neil Gilbert.
Clarendon (Oxford University Press),
New York, 1973. x, 126 pp., illus. Cloth,
$11.50; paper, $4.95.

Birch Creek. Human Ecology in the
Cool Desert of the Northern Rocky
Mountains 9000 B.C.-A.D. 1850. Earl
H. Swanson, Jr. Idaho State University
Press, Pocatello, 1972 (available from the
Idaho State University Bookstore, Po-
catello). xii, 238 pp., illus. Paper, $5.

Bird of Jove. David Bruce. Ballantine,
New York, 1973. 293 pp., illus. Paper,
$2. Reprint of the 1971 edition.

Birds of Big Bend National Park and
Vicinity. Roland H. Wauer. Paintings by
Howard Rollin and Anne Pulich. Univer-
sity of Texas Press, Austin, 1973. xiv,
224 pp. Paper, $4.95.

Birth and Death and Cybernation.
Cybernetics of the Sacred. Paul Ryan.
Illustrated by Jodie Sibert. Interface
(Gordon and Breach), New York, 1973.
xiv, 176 pp. $9.95. Social Change Series.

Cafeto. Cultivo y Fertilizacion. José F.
Carvajal. Instituto Internacional de la
Potasa, Berne, Switzerland, 1972. 142
pp., illus. 22 Sw. Fr.

Cargése Lectures in Physics. Vol. 5.
D. Bessis, Ed. Gordon and Breach, New
York, 1972. viii, 550 pp., illus. $32.

Cell Surface Antigens. Studies in Mam-
mals Other than Man. Papers by George
D. Snell and 15 others. MSS Informa-
tion Corporation, New York, 1973. 196
pp., illus. $10.

Chemical Applications of Thermal Neu-
tron Scattering. B. T. M. Willis, Ed. Ox-
ford University Press, New York, 1973.
xvi, 312 pp., illus. $30.50. Harwell Series.

Chemistry. Its Role in Society. James
S. Chickos, David L. Garin, and Robert
A. Rouse. Heath, Lexington, Mass., 1973.
xviii, 302 pp., illus. Paper, $6.95.

Chemistry, Man, and Environmental
Change. An Integrated Approach. J. Cal-
vin Giddings. Illustrations by Alexis Kel-
ner. Canfield (Harper and Row), San
Francisco, 1973. viii, 472 pp. $10.95.

The Chemistry of Natural Products.
Vol. 8. Proceedings of a conference, New
Delhi, Feb. 1972. T. R. Govindachari,
Ed. Butterworths, London, 1973 (U.S.
distributor, Crane, Russak, New York).
vi, 178 pp., illus. $15.75. Reprinted from
Pure and Applied Chemistry, vol. 33,
No. 1 (1973).
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