researchers from a variety of disciplines
and the avoidance of ‘‘excessive empiri-
cism and excessive theoreticality.”” Af-
ter a useful summary of relevant natural
scientific techniques, she discusses mod-
els as a means of bringing such tech-
niques to bear upon archeological issues.
Her move away from rigid empiricism is
apparently an attempt to transcend the
limited, often univariate, nature of past
models in the northeastern literature and
to achieve a level of comprehensiveness
more in accord with her ecological per-
spective.

As an example of her approach, she
tackles the issue of Paleo-Indian subsist-
ence and states: ‘“We cannot escape the
conclusion that Paleo-Indian peoples
were far more likely to have been gener-
alist foragers than specialists in big
game.”’ Unfortunately, those who dis-
agree with this conclusion, and there will
be many, may overlook the real advan-
tages of the approach she espouses.

Snow’s contribution to the volume,
‘‘Approaches to cultural adaptation in
the Northeast,”’ resembles arguments by
Diener and others advocating the mac-
roevolution model of biological specia-
tion as an analog for quantum cultural
change. Invoking Liebig’s law of the
minimum, Snow suggests that apparent
cultural discontinuities in the Northeast
may have resulted from ‘‘short term epi-
sodes of environmental stress’’ that led
cultural systems to quantum change or to
total collapse and replacement by ‘‘sys-
tems expanding from adjacent areas.”
He goes on to suggest that such discon-
tinuities can be modeled by catastrophe
theory. At times, Snow carries his argu-
ment to extreme, as for example when
he states that ‘‘general environmental
trends such as climatic episodes are im-
portant to us not in and of themselves
.. . but to the extent that they increase
the frequencies of such rare catastro-
phes.”

The verifiability of Snow’s neocatas-
trophism model depends upon our ability
to detect the short-term phenomena that
supposedly caused cultural change.
Snow himself seems unsure whether this
is possible, but even if it is the model will
enlighten us only about the timing and
magnitude of such changes. The process
of subsequent readaptation remains un-
addressed. Finally, Snow’s stated intent
is to develop models scaled down to
levels appropriate for the region’s arche-
ological data base. In fact, however,
models such as macroevolution and ca-
tastrophe theory cover broader ranges of
phenomena than those now represented
in the literature.
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William Starna’s “‘Old data and new
models: bridging the gap’’ summarizes
the literature on models and their role in
scientific inquiry. His concise and read-
able presentation will serve as a handy
pocket guide to models in the North
American literature. Starna devotes a
surprising amount of attention to ‘‘old
boy networks,”” which he calls ‘‘control-
ling models’® and which operate to re-
strict outsiders’ access to unpublished
data, working assumptions, and the like.
In other fields, such as history and liter-
ary criticism, such models may prevail,
but Starna credits them with far more
influence among archeologists than they
have. Data remain too long unpublished
more often because of research pro-
grams imbalanced toward data recovery
and because of lack of support for analy-
sis and publication than for any other
reason. However, in those cases where
controlling models aré operative, the
cause may lie in a phenomenon which, to
his credit, Starna broaches in this paper,
that is, the recent emergence of a *‘divi-
sion of labor between those who formu-
late hypotheses and those who test
them.” Could it be that ‘“‘controlling
models’’ sometimes arise when one’s
customary right to first publication of
recently acquired data or newly devel-
oped interpretations is abrogated by
someone else’s publication of a hypothe-
sis inspired by them?

Douglas Ubelaker’s ‘‘Approaches to
demographic problems in the North-
east’” briefly reviews past efforts in
northeastern paleodemography and as-
serts that future progress will depend
upon systematic analysis of skeletal
data. Debra Schindler et al. discuss
some physical anthropological aspects of
skeletal remains in ‘‘Biocultural adapta-
tion: new directions in northeastern
anthropology.’”” The authors feel that
past attempts to measure genetic dis-
tances between skeletal populations in
the Northeast failed on either technical
or theoretical grounds. Instead, they
espouse the use of skeletal material to
study prehistoric adaptation.

Finally, Francis McManamon’s paper
describes a multiyear, multistage archeo-
logical survey of Cape Cod National
Seashore. He lays out the goals, re-
search methods and techniques, and re-
sults of the project clearly and concisely.
This paper exemplifies well-designed
and well-executed field survey.

Since these papers were prepared, fi-
nancial support for archeological re-
search in North America has waned.
Unfortunately, the impact is likely to fall
heavily upon the more dynamic strate-

gies advocated in this volume, designed
as they were for maximizing creativity,
not cost-effectiveness. But even if we are
forced to forgo for a while large data-
recovery projects in Iroquoia and com-
plex multidisciplinary research endeav-
ors, this collection will remain useful in
polemical and instructional contexts be-
cause of its varied perspectives on re-
gional methodological and theoretical is-
sues.

Bruck J. BOURQUE
Maine State Museum,
Augusta 04333

Color Vision in Vertebrates

Comparative Color Vision. GERALD H. Ja-
coBs. Academic Press, New York, 1981, viii,
210 pp., illus. $24. Academic Press Series in
Cognition and Perception.

In those species that have been care-
fully studied, color vision is achieved by
specialized receptor cells with different
spectral sensitivities and by comparing
the responses of these receptors in an-
tagonistically organized neural net-
works. Color vision varies across spe-
cies because of differences in the number
of receptor types and their spectra and
also because of associated differences in
the number and character of the antago-
nistic neural networks.

This book begins with a discussion of
the most important methodological prob-
lem in the field: How does one determine
that an animal does in fact have color
vision? Any discrimination can poten-
tially be made by responding to bright-
ness differences instead of color differ-
ences. Indeed, as Jacobs points out, ani-
mals whose color vision has been estab-
lished beyond doubt sometimes prefer to
make choices on the basis of brightness.
Such animals may need encouragement
before they adopt a color-based strategy.
The methodological discussion, empha-
sizing the need to settle the brightness
question, provides the background for
the research that will be emphasized by
Jacobs. He mainly covers data from
those species that have been studied in
properly designed experiments. Work
that does not satisfy rigorous criteria is
only mentioned in passing.

Jacobs then presents those fundamen-
tal facts of psychophysics and neuro-
physiology that are relevant to color
vision. These chapters are tightly written
and presuppose a general background in
sensory psychobiology.

The heart of the book is a comparative

727



survey of color vision in those cases
where the work has been properly done.
Organisms covered in detail include
frogs, turtles, fish, birds, squirrels, rats,
cats, apes, monkeys, and prosimians.
The main conclusion that emerges is that
all of these organisms have some color
discrimination ability. This may be
somewhat surprising to readers who
have heard the widely repeated view that
most mammals are color blind. Jacobs
carefully describes how this view arose,
showing that it reflects the fact that
animals with reduced color discrimina-
tion abilities require that the investigator
be proportionally more determined be-
fore they will yield positive and convinc-
ing evidence that they have some ability
to discriminate colors.

On the other hand, behavioral evi-
dence has accumulated that suggests that
certain birds are capable of making dis-
criminations that are not possible for
humans. Birds are perhaps tetrachro-
mats or maybe even pentachromats or
hexachromats. Further, physiological
data suggest that birds may have the
most highly differentiated photoreceptor
system. The full extent of the advantage
of certain birds over humans has not yet
been compietely worked out, and Jacobs
indicates where additional information
would be valuable.

Jacobs concludes with frankly ac-
knowledged speculations, both his own
and those of other investigators, on the
evolutionary origins and functional utili-
ty of color vision. Though the quality of
the evidence in support of the specula-
tions varies, the section is provocative
because it points out questions for which
satisfactory answers do not exist.

The book does suffer from one serious
flaw; Jacobs explicitly declined to in-
clude data on invertebrates. He justifies
this omission by appealing to the differ-
ences that are known to exist between
vertebrate and invertebrate visual sys-
tems. Such differences do exist and are
quite well known. But the pertinent
question would have to be whether they
make a difference as far as color vision is
concerned. Would one conclude from a
review of both research domains that the
principles of organization that are used
by invertebrates have no counterparts in
those used by vertebrates? Are there not
invertebrate preparations that can serve
as useful model systems to answer ques-
tions that are not readily resolvable
when one limits one’s attention to verte-
brates? An example of such a question is
one that recurs throughout Jacobs’s
book: What is the role of prereceptor
ocular filters in modifying or influencing
color vision? Jacobs is unable to provide
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a definitive answer to this question, and
it is unfortunate that he fails to inform
the reader of the highly relevant experi-
ments done with invertebrates by a num-
ber of investigators.

This criticism notwithstanding, Jacobs
has written an excellent summary of
vertebrate color vision. It should be
valuable as a reference or as a textbook
for advanced students.

GERALD S. WASSERMAN
Department of Psychological Sciences,
Purdue University,
West Lafayette, Indiana 47907
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