son and Ohta that as little as a single-
gene, two-allele system may control ovi-
position behavior in the Drosophila
grimshawi complex of Hawaii. Though
the example is of an allopatric situation,
it does provide evidence for the sympat-
ric host-race shift model of G. L. Bush.
And, of equal importance, it shows that
much of the polarization of genetic and
epigenetic views for evolutionary change
may be more semantic, or an artifact of
perspective, than real. Clearly, such sin-
gle-gene changes can have significant
secondary influences on aspects of mor-
phology and behavior and thus have epi-
genetic consequences.

This is a successful volume. As in any
such effort, neither the editors nor the
symposium organizers have control over
the specific contents and quality of the
individual contributions. Nevertheless,
the papers either present in-depth re-
views or novel findings of considerable
interest to a wide range of evolutionary
biologists. The shelf life of the book will
be limited owing to the currently intense
investigations in most of the areas rep-
resented, but these papers will stand
as a statement of our knowledge as of
1980.

JAMES L. PATTON
Museum of Vertebrate Zoology,
University of California,
Berkeley 94720

Grand Unified Theories

The Second Workshop on Grand Unification.
Ann Arbor, Apr. 1981. JacQUES P. LEVEILLE,
LAWRENCE R. SULAK, and DaviD G. UNGER,
Eds. Birkhauser, Boston, 1981, x, 322 pp.,
illus. $19.95.

The full importance of an experiment
in physics is usually not realized until
after it has been completed and some-
times not until years later. This is not the
case with the proposed measurement of
the lifetime of the proton, predicted to be
of the order of 10*! years. One can safely
say that if the proton does decay with the
proposed lifetime the consequences are
known to be of truly fundamental impor-
tance. Beyond the aphorism of Glashow
that ‘‘diamonds are not forever’’ and the
consequence that the matter in the uni-
verse will in approximately 10°! years
have decayed into photons and neutrinos
are some startling consequences for our
views of elementary particle physics.
These include the idea that a so-called
grand unification holds, namely that
the weak, electromagnetic, and strong
forces are different manifestations of
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one underlying basic type of interaction
and that in fact they were identical
in strength during the very early history
of the universe. If the proton is soon
seen to decay, it is very likely to be
viewed as the most important single ex-
periment in physics in the past 20 years,
once the far-reaching consequences are
grasped.

The theoretical research on grand uni-
fied theories (GUT’s) and the experi-
mental efforts to measure the proton
lifetime have acted to join together phys-
icists with common interests. The con-
tents of this book of proceedings reflect
the special nature of the work. Experi-
ments must be done deep underground
to eliminate cosmic ray background
(looking at 10*' protons for one year to
measure one event is no mean feat) so
the experimental papers are reports of
work done either in mines (Miyake and
Narasimham, Steinberg, Shupe, Wilson,
and Sinclair and Jones) or in tunnels
(Fiorini and Barloutaud). The papers
provide detailed descriptions of the ap-
paratus and the results the authors hope
to achieve.

The theoretical papers, on the other
hand, dwell mainly on the unification of
the basic forces, with forays into cosmol-
ogy. The latter subject is particularly
relevant, since the GUT’s predict that
the three basic forces of nature began to
enter onto their divergent paths early in
the history of the universe, approximate-
ly 1073° seconds after the big bang. The
consequences of GUT’s for cosmology
and vice versa are pursued in the contri-
butions of M. S. Turner and M. Yoshi-
mura. The latter focuses particularly on
how GUT’s provide a scenario for the
calculations of the ratio of the matter in
the universe to the total entropy of the
blackbody radiation.

Detailed papers that spell out the pre-
dictions for protein decay lifetime and
decay modes particularly clearly are
those by Langacker and Marciano. The
volume also includes more speculative
contributions on new theoretical sub-
jects, in particular technicolor and super-
symmetry, by Srednicki and Dimopoulos
and Georgi.

The first paper in the book is an amus-
ing set of conjectures by Glashow about
a universe in which most neutrinos are
unstable and have decayed away into
massless spin zero particles. A summa-
ry, by Weinberg, discusses anticipated
theoretical and experimental results.

GINO SEGRE
Department of Physics,
University of Pennsylvania,
Philadelphia 19104

Migration

Animal Migration. Papers from a symposium,
Lancaster, England, Dec. 1979. D. .
AIDLEY, Ed. Cambridge University Press,
New York, 1981. viii, 264 pp., illus. Cioth,
$39.95; paper, $19.95. Society for Experimen-
tal Biology Seminar Series, 13.

This symposium and the resultant vol-
ume had two aims. The first was to
survey some particular aspects of migra-
tion in a manner suitable for nonspecial-
ists in the field, and the second was to
illustrate the range of current studies.
The book succeeds better with respect to
the former than the latter. All the contri-
butions are straightforward, clear, and
free of specialist terminology, but the
scope is somewhat narrow, and I found
myself frequently noting cases where
comparisons with a more catholic array
of studies or organisms would have add-
ed both illumination and generality.
What is apparent from the studies report-
ed is that much more is known about
birds and insects than about fish and
whales. Partly this results from the tech-
nical difficulties of studying the latter,
but it is also obvious that more conceptu-
al sophistication has been applied to ter-
restrial migrants. There is no coverage of
the interesting diversity present in daily
or seasonal migrations of Crustacea.

Analysis of migration can be broken
down into proximate and ultimate (evo-
lutionary) questions, and some of the
relevant issues are succinctly summa-
rized by Aidley in his opening chapter.
Ultimate causes are, of course, much
less amenable to analysis than proxi-
mate, and that fact is illustrated by the
relative paucity of treatment of the latter
here. Southwood does survey the ecolo-
gy of insect migration, and O’Connor
attempts a statistical comparison of mi-
grant and nonmigrant British farmland
birds. Unfortunately, O’Connor’s con-
clusions are confounded by taxonomic
and other variables. His group of 31
“residents’’ ranges from ducks to finch-
es but includes no sylviid warblers; of
the 11 migrants, however, seven are war-
blers. O’Connor concludes that migrants
exploit resources unexploited by resi-
dents, but somehow I doubt that war-
blers and ducks exploit the same re-
sources anywhere. There is also uncriti-
cal acceptance of r-K selection theory.
On the applied side of migration ecology,
Joyce contributes an excellent chapter,
with examples from synoptic surveys in
eastern Africa, on the relevance of sound
ecological thinking to the control of mi-
grant and other crop pests. It should in
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particular be mandatory reading for all
entomologists and politicians who con-
tributed to the recent medfly fiasco in
California.

The several contributions on proxi-
mate studies further document the won-
drous array of orientational and naviga-
tional aids used by migrants and some
nonmigrants. Keeton surveys his own
and other work on birds and apprapriate-
ly stresses the redundancy and integra-
tion of modalities from magnetism to
infrasound. Arnold shows how the inter-
action between diel rhythms of vertical
movement and the tidal cycle leads to
selective tidal stream transport by bot-
tom flatfish. The highlight of the book is
a masterly chapter by Alerstam on the
course, timing, and energetics of bird
migration. It is a tour de force of lucidity
and verve through elementary principles
of aeronautics, physics, meteorology,
and cartography as they apply to long-
distance movement. The last chapter, by
Baker, claiming human route-based nav-
igation must be taken with many grains
of salt since neither others nor Baker
himself have been able to replicate the
results, in spite of repeated attempts (J.
L. Gould and K. P. Able, Science 212,
1061 [1981]).

The real virtue of this collection is that
it is suitable for biologists and protobiol-
ogists from undergraduates on up. Some
of the chapters (Alerstam, Joyce) are
models of what writing for a general
scientific audience should be. Others re-
quire a more critical reading, but on
balance the book is worth a look for
those wishing a succinct summary of
some current views of migration.

HuGH DINGLE
Department of Zoology,
University of lowa,
Towa City 52242

The Edison Image

Thomas Alva Edison. An American Myth.
WYN WACHHORST. MIT Press, Cambridge,
Mass., 1981. x, 328 pp., illus. $15.

Books about Edison are ambitious,
almost by definition, and Wyn Wach-
horst’s reworked dissertation—based on
the thesis that ‘‘the Edison symbol has
been a vehicle for every major American
cultural theme’'—is no exception. Thou-
sands of items—books, pamphlets, mag-
azine and newspaper articles, plays,
films, and television documentaries
spanning more than a century—consti-
tute the data base for this painstaking
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analysis of Edison’s image as American
cultural hero. Wachhorst holds the
premise that mythic heroes serve to re-
solve the contradictory impulses at work
within a culture. Guided by this assump-
tion, he presents Edison’s continually
changing image as the embodiment of
America’s turbulent self-consciousness
in transition from 19th to 20th century.

Wachhorst’s composite portrait traces
the inventor from the anecodotes of
childhood, through the mythic ‘‘night
journey’’ of his wanderyears as a tele-
graph operator, into his mature role as
the Promethean wizard of Menlo Park.
After 1890, as his inventive brilliance
began to fade, Edison became more and
more a national icon. As mythic hero he
embodied America’s ambivalent fascina-
tion with unbounded technology until
World War I, when he was transformed
into a monument of pragmatic and demo-
cratic individualism.

Wachhorst’s treatment of the texts is
always careful and occasionally brilliant,
providing us with fresh insights into the
tension between the man and his public
face. His creative application of myth
analysis may puzzle Edison scholars not
familiar with the pertinent literature, but
it is precisely this integration of myth

and content analysis that serves to orga-
nize the welter of popular Edison litera-
ture so effectively. Scholars who probe
the more than two million pages in the
Edison archives will do well to read
Wachhorst as a critique of their own
received Edison myths.

Unfortunately, Wachhorst overreach-
es himself when he attempts to interpret
the cultural context in which Edison
became ‘‘an American myth.”’ His treat-
ment of Edison and his image is fre-
quently interrupted with two- and three-
page digressions on what ‘‘America”’
was experiencing at a given time. When
one reads, for example, that ‘‘as late
nineteenth-century Americans began to
encounter limits they looked more and
more to technology for salvation’ (p.
107), one wonders which Americans he
means. Surely factory workers of the
period, oppressed by mechanized pro-
duction systems, looked elsewhere, as
Herbert Gutman's study of working-
class Protestantism suggests. The book
would be enhanced if Wachhorst’s often
provocative observations on the shifting
American context were presented as
questions rather than conclusions. There
are simply too many dimensions of the
American technological experience,

**On a camping trip in West Virginia, 1918. Left to right: Thomas Edison, Harvey Firestone, Jr..
John Burroughs, Henry Ford, Harvey Firestone. Seated is R. J. H. deLoach.’’ [From Thomas
Alva Edison: An American Myth; Firestone Tire and Rubber Co.]
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