back to jawless fishes. Further, current re-
search compellingly shows that the basal
ganglia are involved in the initiation and
control of voluntary movement, as evi-
denced notably by the movement distur-
bances in such diseases involving the human
basal ganglia as Parkinson’s disease and
Huntington’s disease. The basal ganglia may
be involved in non-motor functions as well
(no one denies this possibility), but I know
of no one other than MacLean who now
believes them to be the neural seat for the
control of species-typical types of behaviors.

With respect to the limbic system, the
evolutionary story MacLean tells is again
wrong. The limbic system did not, for ex-
ample, appear first in early mammals. Rep-
tiles, birds, mammals, and amphibians all
possess a septum, an amygdala, and a hip-
pocampal complex (though the hippocam-
pal complex in non-mammals looks very
different from that in mammals). Further,
reptiles, birds, mammals, and amphibians
may all possess a cingulate cortex. The evi-
dence is currently not decisive on this point,
but MacLean’s version of the story (namely
that only mammals possess cingulate cortex)
is not nearly as well substantiated as he
makes it out to be. As to the functions of the
limbic system, the evidence refutes Mac-
Lean’s ideas that the amygdala is only in-
volved in feeding, the septum in reproduc-
tion, and the hippocampus in the correlation
of interoceptive and exteroceptive informa-
tion. MacLean assigns to the cingulate cor-
tex the functions of parental behavior, which
he regards as uniquely mammalian. This
ignores the fact that some reptiles, such as
crocodiles, and all birds engage in parental
behavior, not to mention the possibility
suggested by paleontological data that some
extinct reptiles, namely dinosaurs, also en-
gaged in parental behavior.

Finally, MacLean is also not quite right in
saying that neocortex first appeared with
modern mammals. Evidence based on study
of primitive mammals clearly suggests
that neocortex was present in the earliest
mammals. Further, even in non-mammals
such as birds, reptiles, and bony and carti-
laginous fishes there are parts of the cerebral
hemispheres that are not part of the basal
ganglia and are involved in such typically
neocortical functions as perception, deci-
sion-making, learning, tool use, and concept
formation (particularly in birds). In non-
mammals, these cerebral areas do not have
the same architecture as neocortex, which
accounts for why they were not recognized
for what they were until recently.

Apart from the problems with the triune-
brain idea itself, what can be said about this
book as such? In short, the ideas and data in
it are outdated; only a handful of papers
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from the *80s are cited. Further, the book is
not entirely about the triune-brain idea. To
be sure, that is the main story, but MacLean
takes the opportunity to present his
thoughts, conclusions, and speculations
about a variety of topics related to human
behavior. Consequently, we get his ideas
about the evolution and neural basis of such
things as conscience (i’s in the prefrontal
lobes), crying and laughter (he is not really
sure, but he thinks it’s limbic), and mathe-
matical skill (he thinks the cerebellum could
be involved). In many of his comments,
MacLean criticizes other scientists for not
pursuing the appropriate research questions
or humankind in general for its foolish ways.
On one matter I found my feelings quite in
register with his—the blight that was pre-
frontal lobotomy as a therapeutic procedure.

One could also say that the book, both in
its general tone and through the allusions to
and quotations from the classics and philo-
sophical works, clearly reveals MacLean to
be a scholarly man with great interests in
philosophy and the welfare of mankind.
Nonetheless, there are some telling short-
comings in his scholarship. For example, in
his presentation on the evolution of the
R-complex, MacLean makes a comment that
should leave Stephen J. Gould, not to men-
tion all other students of evolution, aghast.
Claiming that the concept of homology is
confused and not clearly defined, he discards
it in favor of what he regards as a much less
equivocal term, namely correspondence.
This is a very critical misjudgment to make
in a work on evolution. MacLean also errs in
his apparent sweeping acceptance of Haeck-
el’s idea that ontogeny recapitulates phylog-
eny.

On a final note, although I strongly be-
lieve the triune-brain idea to be wrong, it
would be myopic to overlook the positive
value in what MacLean has ultimately been
after. MacLean has been interested in the
neural and evolutionary underpinnings of
human behavior. He has wanted to see what
makes people tick because he wants answers
to some of the most basic questions about
people. What are we? Where do we come
from? How does our animal heritage affect
our behavior? Why do we do the things we
do? Why can we not live together more
harmoniously? Although the questions are
diffucult to answer and in many senses reli-
gious and philosophical in nature, they are
important questions that modern neuro-
science research can shed light on, though
perhaps not in as global and simple a way as
MacLean has sought.

ANTON REINER

Department of Anatomy and Neurobiology,
University of Tennessee,

Memphis, TN 38163
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Ecological Concepts. The Contribution of
Ecology to an Understanding of the Natural
World. J. M. CHERRETT et al., Eds. Blackwell
Scientific, Boston, 1989. viii, 385 pp., illus.
$92.95; paper, $43.95. British Ecological Society
Symposium 29. From a symposium, London,
April 1988.

Toward a More Exact Ecology. PETER J.
GRUBB and JoHN B. WHITTAKER, Eds. Blackwell
Scientific, Boston, 1990. x, 468 pp., illus. $92.95;
paper, $43.95. British Ecological Society Sympo-
sium 30. From a symposium, Oxford, U.K., Sept.
1988.

When in 1963 the British Ecological So-
ciety celebrated its 50th anniversary with a
symposium, the organizers identified five
“main areas of development” in the field—
conservation ecology, quaternary ecology,
production ecology, experimental and aute-
cological studies, and the concept of com-
munity. For a second, two-symposium jubi-
lee 25 years later, those resporisible for the
events began with an attempt to identify,
through a survey of members, 50 “key con-
cepts.” In the opening chapter of the first of
the volumes resulting from the symposiums,
Cherrett presents the results of the survey.
In short, the top five concepts are “the
ecosystem,” “succession,” “energy flow,”
“conservation of resources,” and “competi-
tion”; “r and K selection” comes in no. 33;
and “the 3/2 thinning law” and “the guild”
bring up the rear.

The remainder of Ecological Concepts is
given over to invited essays on some of the
concepts. In what is described as “a collec-
tion of personal views” 13 authors, not all of
them British, give some history of the use of
the concepts, discuss studies bearing on
them, and assess their status. Ecosystems
and their energetics are addressed by War-
ing, food webs by Lawton, the niche by
Schoener, diversity and stability by Walker,
predator-prey and host-pathogen interac-
tions by Hassell and Anderson, population
regulation in animals by Sinclair, competi-
tion by Law and Watkinson, life-history
strategies by Caswell, optimization by Krebs
and Houston, and levels of organization by
May.

The choice of theme for the second vol-
ume represents a recognition, according to
the editors, of the development of ecology
from a largely descriptive enterprise to one
with theoretical underpinnings supported

by experimental evidence. The volume

opens with an essay by Grubb expounding
the issues of prediction in ecology and “ex-
actness” in various approaches. The remain-
ing papers are arranged according to theme:
physiological processes in free-living orga-
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nisms (treated in terms of measurement
techniques); control of population size (dis-
cussed with reference to insects, the grey
partridge, and plants); evolutionary and be-
havioral ecology (the “data base” for com-
parative studies, experimental study of the
costs of reproduction); interrelationships
among organisms (forest tree species, insect
herbivores and plants, butterflies and ants);
ecology of ecosystems (oceans and soils);
and applied ecology (topics here being for-
est decline in Central Europe, water pollu-
tion and ecosystem management in Britain,
and “resource accounting”). In addition to
having author and subject indexes, as does
Ecological Concepts, the volume has a separate
organism index.—K. L.
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