is taking place. This global level of infor-
mation flow and comprehension is simply
not possible for a single scholar to com-
mand, and herein lies the second major
problem with MacNeish’s book. He has
tried to incorporate recent data from all
world regions but inevitably falls far short
of being able to do so. My own expertise is
restricted to parts of eastern North Amer-
ica and of the Near East, so I cannot assess
MacNeish’s accounts for other world areas
in any detail. But I can see that he has not
been able to integrate the fast-breaking
information for the two regions I do know
something about, with consequent serious
implications for his presentation. As re-
gards the Near East, for example, he
makes no reference to Don Henry’s recent
volume (From Foraging to Agriculture: The
Levant at the End of the Ice Age, University
of Pennsylvania Press, 1989). In fact, he
makes no overt reference at all to the
Levantine primacy syndrome ably advo-
cated by Ofer Bar-Yosef, Henry, Gordon
Hillman, Andrew Moore, and others in a
series of publications in the 1980s. That
is, MacNeish seems unaware of the cur-
rent focus on the Levant as the region
where legumes and grains were first domes-
ticated but instead discusses the Zagros
and Taurus highlands as a primary devel-
opmental region, with initial plant domes-
tication taking place there, and the Le-
vant as secondary, receiving domesticated
plants from the highlands.

For eastern North America, MacNeish
has not integrated such crucial develop-
ments as Bruce Smith’s demonstration—in
a series of papers published during the
1980s—of morphological characteristics
that define an early, indigenous domesticat-
ed Chenopodium, dated by accelerator mass
spectrometry to the second millennium
B.C. Nor does he refer to recent and
continuing discussions about wild north-of-
the-Mexican-border ancestors for the earli-
est (accelerator mass spectrometry dates
indicate, at the latest, 4000 to 5000 years
ago) domestic cucurbits in eastern North
America. If cucurbits and Chenopodium
were both taken into cultivation north of
(and independently of) Mexico, then the
center/non-center status of eastern North
America vis-2-vis Mexico obviously needs
reassessment. Another relevant issue miss-
ing from MacNeish’s discussion is the in-
creasing evidence for significant depen-
dence on pre-maize, indigenous agricultural
systems during the Early and Middle Wood-
land periods in some portions of eastern
North America.

MacNeish’s book is noteworthy because
of his standing in the field, but archeolo-
gists venturing into its 300-plus closely
written pages should be prepared to read
with reservation the data summaries for

areas they do not know at first hand and be

prepared to reevaluate the summaries for
areas they do know well.

Patty Jo Watson

Department of Anthropology,

Washington University,

St. Louis, MO 63130

Plasma Astrophysics

Extragalactic Radio Sources. From Beams to
Jets. J. ROLAND, H. SOL, and G. PELLETIER,
Eds. Cambridge University Press, New York,
1992. xvi, 372 pp., illus. $69.96. From a meet-
ing, Paris, July 1991.

It is well accepted among astrophysicists
that the nuclei of some galaxies eject
highly collimated jets of plasma, often
with speeds very close to that of light. The
traces of these jets on the sky are readily
visible to observers with radio telescopes,
and their signatures are also read in the
intense, flickering gamma-rays that have
recently been discovered to come from
some quasars and radio galaxies. But the
mechanisms responsible for powering, ac-
celerating, and collimating cosmic jets
remain the subject of intense speculation
among theorists. Although it has its share
of observational papers, this proceedings
volume has a decidedly theoretical bent.
The focus of the theoretical contributions
is somewhat unorthodox, with an unusual
emphasis on plasma physical processes.
This is not too surprising, since the con-
ference organizers (and editors of the vol-
ume) are among the few to have ap-
proached the study of jets from a plasma
physicist’s viewpoint.

Over the years it has proven notorious-
ly difficult to make progress in the subdis-
cipline that has become known as “plasma
astrophysics.” The physical effects that
one needs to study are quite subtle and
complex, even in the most idealized of
models, and sound observational diagnos-
tics are often elusive. All of these difficul-
ties are evident in the theory papers in this
book, which treat such topics as beam
instabilities of electron-positron plasmas,
relativistic magnetohydrodynamics, and
mechanisms for accelerating particles to
relativistic energies. The speculative and
exploratory tone of the theory papers con-
trasts with some solid observational con-
tributions. Perhaps the most interesting
new result is the discovery of “intraday
radio variability,” which is summarized
crisply by Wagner and Witzel. The rapid
flickering of radio flux, if interpreted na-
ively, indicates enormous intensities at
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the source, posing a serious problem for
existing theories of radio emission. A rad-
ical solution is suggested in the theory
papers by Benford and Lesch, who suggest
that the radio waves arise from coherent
plasma processes rather than the incoher-
ent synchrotron emission that is usually
invoked.

By virtue of its timing, the book misses
out on reporting other, equally exciting
observational developments of the past
two years. There is some discussion of
early results from the French-Soviet
SIGMA/GRANAT gamma-ray experi-
ment, but the conference was held shortly
before the announcement of dramatic ob-
servations of jet emission by Gamma Ray
Observatory. Likewise, Brinkmann’s re-
port on results from the ROSAT x-ray
satellite is very preliminary and has been
superseded by more recent reports at con-
ferences.

Some conference proceedings serve as
useful references for students or other nov-
ices who wish to get up to speed in a field,
because of the careful balance or breadth
of topics covered. Some are distinguished
by the high pedagogical quality of their
review papers. This volume has none of
those distinctions. Most of the contribu-
tions are terse summaries of work in prog-
ress or recent publications. It is just an-
other conference proceedings and should
mainly be of interest to specialists who
want to know what was discussed at the
Institut d’Astrophysique in July 1991.

Mitchell C. Begelman

Joint Institute for Laboratory Astrophysics,

University of Colorado,
Boulder, CO 80309-0440

Adaptive Abilities

Insect Learning. Ecological and Evolutionary
Perspectives. DANIEL R. PAPAJ and ALCINDA
C. LEWIS, Eds. Chapman and Hall, New York,
1993. xiv, 398 pp., illus. $54.95.

From the data we have on major animal
phyla, it seems that learning in the form of
habituation appeared almost as soon as nerve
nets arose. Associative learning is probably
almost as ancient, and we can be reasonably
sure that learning evolved almost as soon as
did nervous tissue. In this volume issues of
learning are addressed with respect to what is
arguably one of the most highly evolved life
forms on Earth. Learning is a requisite to the
existence of many species, but at the same
time there is much to be said for the adaptive-
ness of consistent behavior. Indeed, learning
is often designed to achieve fixed behavior
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(that is, behavior suited to a particular recur-
rent set of circumstances).

Consider a honeybee that remembers for
life (no consciousness is implied) the asso-
ciation made between a flower scent or
color and a food reward after just one or two
trials. With but a few sightings at different
times it interpolates (and learns) the sun’s
path through the heavens and uses it as a
landmark. It also uses fixed landmarks to
guide it back to its hive, after having
committed them to memory after one ori-
entation flight. Consider now a platylabine
ichneumon wasp, a hymenopterous relative
of the bee, that has no home base. One of
its main missions in life is to track down a
rare and highly camouflaged geometrid cat-
erpillar mimicking a twig, in order to inject
its egg into it. The bee requires elaborate
mechanisms of learning, as are being eluci-
dated by Randolf Menzel and associates,
who contribute a paper to the volume.
Many of these mechanisms may well be
much like those we ourselves use. And
though the wasp seems to rely on “instinc-
tive” behavior, it may, like the bee, also be
endowed with specific, or, in James L.
Gould’s term, “customized” learning predis-
positions. As Daniel R. Papaj points out in
his contribution, an “instinct” could be
generated either when the insect becomes
so congenitally predisposed to a stimulus
that response cannot be improved through
learning or when it can learn so quickly
that a single experience is sufficient for the
expression of the appropriate behavior.

Insect Learning contains 14 chapters by
22 authors including physiologists, field
ecologists, and theoreticians. The authors
share an evolutionary perspective, but, as is
typical of such community efforts, there is
lack of consistency. Even definitions of
learning and adaptation are not uniform, as
each author has his or her own perspective
on the issues. As the editors point out,
however, “such incongruities form the core
of academic debate” and “it is more in the
collective interest for editors to foster de-
bate than to feign consensus.”

Most authors beat the drum for more
studies in order to gain “better understand-
ing.” But it is generally not clear precisely
what the biological puzzle is that is in need
of a solution. We are all too often left with
debate over semantics. On the other hand,
attempts at hard generalizations are often
futile and sometimes divisive, since adapta-
tion to diverse environments is necessarily a
matter of differences. As one example con-
sider the debate over whether particular
learning traits are recent adaptations or are
traits retained from evolutionary ancestors.
Legs and wings have not evolved de novo in
each species, yet they are highly adaptive
features because they enabled those orga-
nisms that evolved them to radiate profuse-
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ly. Learning predispositions need not be
viewed in a special light. To do so leads to
chicken-versus-egg arguments. Surely spe-
cific morphological, physiological, and be-
havioral capacities such as learning ability,
predispose animals to occupy specific eco-
logical niches, and the occupation of these
niches in turn promotes further evolution
not only in the organisms themselves but
sometimes also in others. For example, it is
intriguing to note that the “cognitive” abil-
ities of bees and other insects to distinguish
colors, scents, and shapes and to learn and
remember them are now reflected in the
variety of flowers so pleasing to our senses.
Insect Learning will be a valuable reference
for anyone wishing an entree to the litera-
ture and to the ideas and research of many
of the practitioners of a wide-ranging field.
Bernd Heinrich

Department of Zoology,

University of Vermont,

Burlington, VT 05405
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