of the subject in a text of this sort. Sim-
ilarly, Brown devotes a chapter to social
parasitism. Whereas Wilson apparently
considers the biology of altruism to be cru-
cial to sociobiology theory, Alcock gives it
only cursory attention. Certainly, altruism
and the breakthroughs associated with its
evolutionary analysis were central to the
renaissance of sociobiology, evolutionary
ethology, or whatever one prefers to call
the discipline. Whether altruism really
warrants a continuing central position is
uncertain at present, but it would have
been nice if Alcock had indicated the basis
for his de-emphasis.

Alcock’s two concluding chapters deal
with human behavior, persuasively arguing
for consideration of possible genetic pre-
dispositions, and forthrightly facing the
possible moral dilemmas. By contrast,
Brown avoids the issue of Homo sapiens—
a legitimate decision perhaps, but one that
would be more palatable if accompanied
by a justification. Insofar as evolutionary
approaches continue to yield profitable in-
sights into animal behavior, we can expect
the issue of human sociobiology to gain
momentum, cogency, and adherents in the
near future. Most ethologists are com-
mitted to the proposition that a stick-
leback fish is worth knowing in its own
right. But we are only human and cannot
be blamed for wanting to test our just-
forged tools against that ultimate di-
lemma, ourselves. Psychologists and soci-
ologists particularly may find this new ap-
proach confusing and distasteful. How-
ever, there will be some hope for mutual
understanding and beneficial exchange if
the critics recognize that behavior is not
claimed to be somehow encapsulated with-
in genes, waiting to spring fully armed like
Athena from the head of Zeus. Rather,
genes code for a variable range of potential
phenotypes, within which specific out-
comes are influenced by the individual’s
experiences and the proximate mecha-
nisms available.

Ethology is certainly astir these days,
and anyone seeking introduction to the
evolutionary approach now has two ex-
cellent; well-illustrated books from which
to choose. Indeed, a field once lacking text-
books now boasts a goodly number of
competent ones, each with its own ap-
proach: the classic European viewpoint
(Eibl-Eibesfeldt), a substantial synthesis of
ethology and comparative psychology
(Hinde), a somewhat dated but still pow-
erful exposition of proximate mechanisms
(Marler and Hamilton), a historical view
(Klopfer), an advanced treatment of the
evolutionary biology of social behavior
(Wilson), and now these two introductions
to the functionalist approach, incorporat-
ing social behavior but conspicuously not
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limited to it. Perhaps it is time for one of
the “‘structuralists’” to enter the fray with
their pitch. In any case, ethology instruc-
tors are increasingly hard put to indulge
that familiar complaint of academicians,
the forlorn claim that no good textbooks
are available.

DaviD P. BARASH
Departments of Psychology and Zoology,
University of Washington, Seattle

Environment and Politics

The Florida Experience. Land and Water
Policy in a Growth State. LUTHER J. CAR-
TER. Published for Resources for the Fu-
ture by Johns Hopkins University Press,
Baltimore, 1975. xviii, 356 pp., illus. $15.

Historians of matters of environmental
concern can sympathize with Gibbon’s
sentiment that “history is indeed little
more than the register of the crimes, fol-
lies, and misfortunes of mankind.” Much
of The Florida Experience supports such a
view. Florida was the first of the United
States to be discovered and colonized by
Europeans, but it presented more obstacles
to early conquest and dominion than any
other. For three centuries following Ponce
de Leon’s 1513 voyage, the European
physical impact on the territory was negli-
gible. In south Florida, Indians hostile to
Europeans and an environment hostile to
any who did not understand it and would
not adapt their life style to its demands de-
stroyed or excluded most outsiders until
late in the 19th century. Indian wars were
still being fought in the area long after they
had become distant memories throughout
the rest of the eastern half of the continent.

Florida was clearly a different frontier,
and it was one that inspired considerable
hyperbole. Some early writers described it
as a wasteland fit only for reptiles while
others wrote reverently of an awesome and
mysterious earthly paradise. Lack of un-
derstanding of what Florida was had great
influence on its development.

Florida contains many uniquely sensi-
tive delicate environments, and a sub-
stantial fraction of the state’s land is either
submerged or periodically inundated. As
confidence in man’s engineering ability
grew, vast drainage schemes were envis-
ioned and undertaken. These ‘‘reclama-
tion” projects resulted in perhaps the most
significant changes in the Florida land-
scape, but were just another in a series of
exploitative perturbations that grew at a
rate that more than compensated for the
centuries of intimidation.

As is often the case when poorly under-
stood complex systems are manipulated,

drainage created at least as many prob-
lems as it solved. In reviewing the devel-
opment of water policies in south Florida,
Carter does a remarkable job of describing
the natural systems, tracing and evaluating
the forces behind the drainage schemes,
and analyzing the diverse aggregation of
resulting diseconomies. He chronicles the
years of political activity that resulted in
the creation of Everglades National Park,
a relict area that now encompasses a mere
7 percent of the original area of the biome
it represents.

The Everglades story and that of south
Florida drainage are only two of the sce-
narios that Carter uses to highlight the de-
velopment of the state’s conflicts between
growth and preservation. His case studies
of the ill-conceived Florida Jetport, the
growth of Dade County, the preservation
of the Big Cypress Swamp, and the conflict
over the Cross-Florida Barge Canal are
masterpieces of measured reportage and
analysis.

Despite the sadness one feels for what so
recently has been lost, a sense of in-
exorability, the essence of tragedy, does’
not dominate Carter’s style. He is at his
best in analyzing the political forces that
have evolved in modern Florida, and here
one senses optimism. He reviews the re-
vitalization of an anachronistic govern-
mental structure and the curious ho-
meostasis that a change in beliefs and
values is bringing about. Environmental
destruction may have created an environ-
ment in which newcomers who further
perturb natural systems can comfortably
live, but it is these very newcomers who
are most vocal in support of preserving
what is left of primeval Florida. They have
become a potent political force.

Carter’s evaluation of the recent in-
novative environmental legislation that has
become law in Florida is a perceptive anal-
ysis of how governments deal with environ-
mental matters and what political and con-
stitutional problems they face. He identi-
fies the strengths and shortcomings of new
land and water laws in terms of both the
bureaucratic framework in which they
have to operate and the individuals upon
whom their administration depends.

What Carter has done, in essence, is art-
fully weave together history, natural histo-
ry, and politics into a work that gives the
reader a feel not only for what Florida was,
what it is, and what it might become, but
for what he thinks it should become, and
why. The readability of the book and its
careful separation of fact and opinion ar-
gue well for the encouragement of such re-
search and writing projects by able jour-
nalists. The book is thus also a credit to
Resources for the Future, the organization
that supported Carter’s research, whose
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emphasis on arcane economics keeps much
of its work from decision-makers and the
general public.

“One of the happy incidents of the Fed-
eral system,” Justice Louis Brandeis once
wrote, ““is that a single state may, if its citi-
zens choose, serve as a laboratory; and try
novel social and economic experiments
without risk to the rest of the country.”
Carter’s book is a valuable documentation
of one such set of experiments. His insights
and conclusions should be of value to those
facing similar growth-related problems in
other states.

PETER R. JUTRO
Department of Natural Resources,
Cornell University, Ithaca, New York

Species Abundance Patterns

Ecological Diversity. E. C. PiELou. Wiley-
Interscience, New York, 1975. x, 166 pp.,
illus. $14.95.

How many species can live together in a
given place, and what are their relative
abundances likely to be? Pielou’s mono-
graph (not to be confused with her text-
book Population and Community Ecol-
ogy, also just published) aims at a succinct
review and synthesis of mathematical as-
pects of these questions.

The book opens with a survey of the of-
ten muddled literature that seeks some
single number, or “index,”” to describe the
diversity or evenness of a community.
Various species-abundance distributions
(lognormal, logseries, and so on) are then
discussed in detail, with attention given to
the relationship between the different ways
in which these distributions are conven-
tionally displayed by ecologists (for ex-
ample, as rank-abundance plots). With the
mathematical foundations laid, Pielou
turns to statistical methods for testing hy-
potheses about species’ abundances, and to
the relations between spatial patterns and
species diversity.

In discussing /ocal factors that help de-
termine diversity, Pielou gives an incisive
summary of the models of Skellam and of
Horn and MacArthur, which show hew a
competitively inferior species can persist
by virtue of superior vagility if the environ-
ment is spatially heterogeneous. She also
develops a suggestive new model for two-
species competition, in which time delays
in the growth equations and a monotonic
environmental gradient can combine to
produce a cyclic mosaic: zones dominated
by species A alternate with zones domi-
nated by species B, and these zones mi-
grate up and down the gradient in cyclic
fashion.
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The discussion of global factors that
bear upon species diversity includes a very
crisp exposition of current notions about
the relation between “‘stability” and *“‘com-
plexity,” namely that a predictable or
stable environment may permit the evolu-
tion of a complex community (itself usual-
ly a dynamically fragile thing). The book
concludes with speculations about changes
in diversity over geological time. This is a
fascinating topic. How recent devel-
opments in theoretical ecology can shed
light on aspects of the fossil record is illus-
trated by many papers in the new journal
Paleobiology or (for a more general au-
dience) by some of Gould’s monthly essays
in Natural History.

The emphasis in this book is primarily
on lucid and rigorous mathematics, and
secondarily on methods for testing hypoth-
eses against relevant data. It is a “feet-on-
the-ground” book, with a healthy distrust
of grand and general theories. Pielou has
wise things to say about what might be
called the philosophy of model building, or
even the philosophy of applied mathemat-
ics. Noting the tendency for theoretical
ecology to bifurcate into mathematical
ecology and statistical ecology, she cau-
tions that ““mathematicians run the risk of
constructing interesting models divorced
from reality; and the statisticians of pro-
viding clear answers to ecologically unin-
teresting questions.” At times these di-
gressions border on the epigrammatic:
“models reveal possibilities but not impos-
sibilities.”

From the areas mapped out in this book,
paths lead off in many directions. For ex-
ample, it is frequently noted that in
streams and lakes the effect of pollution is
to change the patterns of species relative
abundance from the relatively even lognor-
mal distribution characteristic of the equi-
librium community into a distribution
where a few species are exceptionally com-
mon. It is tempting to seek some simple di-
versity index that reflects such changes,
and to use this index in environmental im-
pact studies. But as Patrick, Williamson,
and others have observed, for polluted wa-
ters any such single number will be domi-
nated by the handful of common species,
whereas the time scale for recovery of the
pristine ecosystem (and, indeed, whether it
can ever recover) depends on the presence
of a variety of species which are uncom-
mon in the polluted community, and whose
presence will not show up in any overall di-
versity index. This is one of many relevant
but unresolved questions. Pielou’s book
stands as a signpost toward this sort of
practical application.

ROBERT M. MAY
Biology Department, Princeton
University, Princeton, New Jersey

Secretory Mechanism

Salt Glands in Birds and Reptiles. M.
PEAKER and J. L. LinzeLL. Cambridge
University Press, New York, 1975. x, 308
pp., illus., 4+ plates. $27.50. Monographs of
the Physiological Society, No. 32.

There has been no other comprehensive
treatment of avian and reptilian salt
glands, and the appearance of this volume
is most welcome. These glands, which pro-
vide an extrarenal mechanism for salt se-
cretion, are of interest from viewpoints
ranging from the molecular to the ecologi-
cal. Thus, publications on salt glands have
appeared in a wide variety of journals, and
much of this information has not pre-
viously been brought together—much less
synthesized. This is what Peaker and Lin-
zell have attempted, rather successfully, in
their monograph.

The section on avian salt glands makes
up over 80 percent of the text. Following
an overview of the morphology of the
gland, this section proceeds into chapters
focusing on the various physiological and
biochemical mechanisms involved in salt
gland function (for example nervous con-
trol, blood flow, secretory mechanisms,
role of hormones, adaptation) and ends
with two chapters dealing with salt glands
in the perspective of the whole animal and
its environment. The chapter topics are
highly interdependent, yet the authors have
tried to make the chapters comprehensible
as units to enable readers ““to find what
they require without having to plough
through the whole work!” Extensive cross-
referencing is employed to this end, but
those plowing through still encounter con-
siderable repetition. The section on reptiles
is divided taxonomically and treats sea tur-
tles, terrapins, sea snakes, the Galdpagos
marine iguana, and terrestrial lizards. In-
sofar as is possible, matters of morpholo-
gy, control mechanisms, adaptation, and
so on are dealt with for each group, with
frequent comparison with the avian glands.

This book provides a complete and de-
tailed accounting of research on salt glands
such as is not possible in review articles.
Reference is made in the text to virtually
every publication on salt glands appearing
prior to 1973, and to many that appeared
in that year. An addendum lists more re-
cent publications relevant to each chapter.
Liberal use of tables and figures from pri-
mary sources also enhances the reference
value of the book. Although the authors
occasionally become bogged down in at-
tempts to reconcile conflicting data, they
usually manage to emerge with testable hy-
potheses. In addition, they provide
thoughtful criticism of the methods em-
ployed in studies of salt glands.
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