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Behavior is probably the most diverse aspect of the animal phenotype—
at least, as William Morton Wheeler (1905) put it, “in the field of
possible observation.” On this basis alone, behavior should be fasci-
nating to the systematists because they are always looking for charac-
ters. Furthermore, among biologists, systematists are, more than any
other group, the real students of diversity. Comparison is their chief
method of exploration, and the comparative method, of course, de-
pends upon and thrives upon diversity.

On the other hand, to some extent the diversity of behavior re-
sults from its being, in general, more directly and probably more
complexly related to the genotype than to any other aspect of the
phenotype. This particular feature discourages the systematists.
They are not interested in getting involved with phenotypic varia-
tions that might be due solely to variations in the developmental
environment. After all, morphology is troublesome enough in that
regard.

Behavior has some other special features. In general, it is more
strongly selected—or perhaps I should say more directly selected—
than morphology or physiology. By this I mean that in any repre-
sentation of the chains of cause-effect relationships between gene
action and selective action in animals, behavioral characteristics
nearly always would be placed directly next to selective action.*

* A botanist asked me abruptly in a phone conversation recently, “What is animal behavior,
anyhow?” I tried to answer him unhesitatingly, and my reply came out: “Behavior is what
animals have interposed between natural selection and the other (morphological and physio-
logical) aspects of their phenotypes.™ Even with an indefinite amount of reflection, 1 think
it might be difficult to improve on the emphasis in that definition.
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The systematist’s concern with adaptation should prevent him
from passing this off too lightly. On the other hand, behavior is
often difficult to document or to communicate to others. As

Dr. Wagner stressed in his paper, repeatability is the essence of
science, and to many taxonomists this traditionally has meant that
morphology alone is sacred. Very little behavior is evidenced by
preserved specimens or fossils.

BEHAVIOR AND MAN’S EVOLUTION

The facts I have outlined above suggest some of the problems and
possibilities in using behavior to understand the history of life. I
think one of the best illustrations of these problems and possibili-
ties comes from the evolution of man himself. We surely would all
agree that the most important thing we could possibly discover
about man’s transition from the nonhuman state to the human
state would be how he behaved during that period—the details of
what he did and how he lived while he was evolving into a man.
We know positively that he did make the transition from ape to
man. What we do not know is precisely how he did it. By that I
mean we do not know what the selective forces were, and, for
example, why such forces seem to have been relatively strong and
unidirectional for a while—at least in regard to changes in size of
the brain case—and then to have slacked off, perhaps rather abruptly,
some tens of thousands of years ago. We speak (vaguely, I think) of
tools and communication, and of growing food and fighting off
predators, but the truth is we still have no really good notion how
and why men with bigger brains once outreproduced those with
smaller brains and then stopped doing so. A wide range of possi-
bilities still exists, and the answers could very well turn out to be
more startling than most of us might suppose. As one example, we
do not really know what kinds of predators, if any, might have been
involved in the steady increase in man’s brain size, and, as much as
we may dislike the idea, I believe the possibility still exists that man
himself is the only one that could have done the job.

Perhaps I can explain what I mean, and demonstrate some of our
ignorance about man’s evolution, by posing a question. Intraspecific
competition, in connection with natural selection, may be said to
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occur in three possible forms. Sometimes different individuals
simply compete indirectly, without direct interactions, for what-
ever food, mates, shelter, or other commodities may be in short
supply. In other cases, some kinds of individuals may partially or
completely exclude others from the best sources of food, mates,
and shelter through territoriality of one sort or another. There is
another possibility, less often recognized. Superior individuals
might sometimes actually pursue and destroy competitors, or po-
tential competitors, thus removing them and their descendants
from the possibility of competing. Such a superior individual might,
in addition to removing competition, actually derive direct benefit
from the slaughter, through cannibalism. Which of these three kinds
of intraspecific competition operated during the evolution of
humans from nonhuman primates, and how significant was each?
The question has certainly not been answered; I do not think it has
even been clearly posed before. Yet the different possibilities could
scarcely fail to produce widely different attitudes among men trying
to understand themselves and their behavior through knowledge of
history. [Since submission of this manuscript the ideas involved here
have been discussed and extended in a book review coauthored by
D. W. Tinkle (Bioscience 18:245-248).]

Sometimes I have thought that to understand the selective action
that made a nonhuman primate into a man could be the most im-
portant question in all of biology. It could change man’s attitude
toward nearly everything he does or tries to do—in education,
politics, religion, and all the rest—for it could tell him more pre-
.cisgly what he is, and therefore why, in one sense, he persists in
doing some of the things he does, and why he still fails to accom-
pl_ish some of the things he seems to want to do. Any adult who has
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few fossils that reflect his morphology and represent a few indirect
traces of his behavior.

THE COMPARATIVE METHOD IN BEHAVIOR

It seems as though this is all we can do; but my theme here is that
such an idea about evolution is false. I suggest that we can find out
how man’s behavior evolved and the kinds of selective action that
were involved. More fossils will help, of course, but we can do it
without fossils if we have to; in any case, the most important ad-
vances in understanding man’s history may not come from fossil
evidence, and I consider it unlikely that satisfactory progress will
come from the efforts of humanists who are not simultaneously
first-rate evolutionary biologists. I believe that we will make the
significant advances in this area in the same way that we eventually
would have arrived confidently at the conclusion—even without the
help of a single fossil—that man and the other living primates have
diverged from common ancestors. We would have done this, of
course, through extensive, intensive, and perceptive comparative
study over a period of time long enough for us to have developed—
on the side, from direct observation and experimentation—an
understanding of the steps and the mechanics of the process of
evolution.

It should be clear by now that I am not arguing simply about the
role of behavior as a tool for taxonomists. I want to argue instead
for the establishment of a reasonable relationship between those
biologists interested primarily in behavior and those interested pri-
marily in systematics in the broadest sense—a relationship that will
result in the kind of reverberating feedback between these fields
that both need, and have needed, for a long time. I think the key
to this relationship—perhaps the only key—lies in applying the
comparative method to behavior on a much wider scale than has
been the case. I realize that I am one small voice in a long line of
people carrying this particular argument to the zoologists. But I do
think the point has not yet been properly made.

To some zoologists—though perhaps not to those here—to argue
for a rejuvenation of comparative study must sound a little old-
fashioned. Nowadays biologists are calling for precise, quantitative
results and for more and more experimentation. Comparative study






