ground, providing us with the first re-
liable comparative studies of these im-
portant aspects of business history. We
are much in debt to them, whether we
agree with their *‘tentative hypotheses”’
or not. Without their essays we would
still lack the essential comparative per-
spective this volume provides. The book
and the project that gave rise to it are
boldly conceived and well executed. One
can safely predict that the book will
evoke in Europe and elsewhere the same
sort of enthusiastic scholarly interest
that Chandler’s work has already stirred
up in the United States. The result will
be a far better understanding on the part
of historians and economists of those gi-
ant corporations that dominate the West-
ern economies today.

Louis GALAMBOS
Department of History,
Johns Hopkins University,
Baltimore, Maryland 21218

Evolutionism in America

The Triumph of Evolution. American Scien-
tists and the Heredity-Environment Con-
troversy, 1900-1941. ‘HAMILTON CRAVENS.
University of Pennsylvania Press, Phila-
delphia, 1978. xxiv, 352 pp., illus. $17.50.

The debate among scientists about the
relative importance of heredity and envi-
ronment in human evolution and about
the respective roles of cultural and ge-
netic factors in explaining apparent dif-
ferences among ethnic, national, or ra-
cial groups has continued from Darwin’s
day to the present. Hamilton Cravens
believes that the period between the
1890°’s and the 1940’s constituted a dis-
tinct and particularly important epoch in
these transatlantic disputes. '

Cravens describes the widespread
claims made during the 1890’s by a new
generation of largely American biologists
and psychologists that their experimen-
tal evidence finally made it possible to
disentangle genetic from environmental
phenomena and thus to produce clearer
explanations of evolutionary questions.
On the basis of their reading of that evi-
dence, this generation of American sci-
entists imposed radically hereditarian in-
terpretations upon virtually every prob-
lem connected with evolution. Cravens
attributes that hereditarian bias largely
to the ethnic makeup of the American
scientific community —almost complete-
ly WASP—at a time when their ethnic
group felt itself challenged by others,
such as blacks, eastern and southern Eu-
ropean immigrants and their children,
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and individuals of Irish Catholic descent.
These ‘‘others’” were occupying Ameri-
can cities and seizing positions of politi-
cal and economic power. The same
WASP scientists led the way in encour-
aging the belief that a science of human
behavior, the outlines of which they
claimed to know, could predict and per-
haps - control human behavior. Their
claims for their ‘‘science’’ justified laws,
customs, and beliefs that did indeed con-
trol to a significant degree the challeng-
ing ‘‘other’’ ethnic groups.

Cravens devotes the second half of his
book to the successful attacks on heredi-
tarian theories launched between 1915
and 1930 by another generation of again
largely American scientists. By 1930 cul-
tural evolution held the primary place
and biological evolution a secondary one
in explanations of human social behav-
ior. This time American anthropologists
and sociologists, rather than the biolo-
gists and psychologists who had done so
earlier, took the leading roles in the con-
troversy, though virtually every type of
natural and social scientist and many
popularizers of scientists’ data and ideas
both in the United States and Europe
participated. Once more changes in
American society determined the course
of the scientific debate. The rise to posi-
tions within the American scientific com-
munity of members of the formerly ‘‘in-
ferior’’ groups and the development of
an American intelligentsia with its own
value system were the most critical so-
cial shifts connected to this new domi-
nant scientific perspective. In an inter-
esting but not fully developed section of
this part of the book, Cravens describes
continued interest in a science of man,
and he implies that progress was made
toward creation of such a science.

Most of the ideas in The Triumph of
Evolution will be familiar to scholars ac-
quainted with the literature concerning
evolutionary concepts. They dominate
recent writing about the topic. Cravens’s
most significant contribution lies in the
extraordinary comprehensiveness of his
treatment. He has brought together most
of the recent scholarship with' 4 formi-
dable amount of his own and thus covers
most of the important sectors of the nat-
ural and social sciences. He tends to
move systematically from one scientific
field to another, providing careful and
reasonably thorough descriptions of the
most important developments connected
with his topic in each. Although he con:
centrates on events in the United States,
Cravens occasionally pauses to present
informative and sometimes quite original
analyses of analogous work connected
with the controversy in Europe. His

analysis of the theories of the Dutch bot-
anist Hugo de Vries places de Vries
more precisely within these disputes
than does any work that I have seen, ex-
cept perhaps for a single article by Gar-
land Allen. However, his treatment of
Franz Boas and his students is derivative
and at important points superficial. For
example, he seems unaware that schol-
ars such as Margaret Mead, Edward Sa-
pir, Ruth Benedict, Ruth Bunzel, Alfred
Kroeber, and Alexander Goldenweiser
rejected not only the hereditarian thesis
of racial hierarchy but important aspects
of the whole idea of Western cultural
evolution in the Darwinian sense as well.
In their view, and to a lesser extent even
in Boas’s, technologically primitive cul-
tures provided more satisfactory lives
for their members than did Western
middle-class culture, despite the latter’s
allegedly higher rank on the evolutionary
scale.

Cravens’s scholarly caution and use of
qualification usually seems an asset to
his book. The ‘‘triumph of evolution,”
Cravens declares, was far from a clear-
cut victory. ‘‘What had really hap-
pened,’’ he suggests (p. 265), ‘‘was that,
at least for a generation or so, American
scientists had discovered that an either/
or question ... was too difficult and
perhaps profitless to discuss further.”
Therefore the decision during the 1930’s
by most scientists to allow biological
evolution to retain its primary place in
the study of human beings as a species
but to grant cultural evolution the major
role in explanations of human behavior
within society, with statements about
both types of phenomena placed in the
context of quantitative discussions about
the relative weight to be given the biolog-
ical and cultural variables, amounted to
an armed truce.

Cravens believes that the nature-nur-
ture controversy will continue, and prob-
ably not in the old terms, such as those
used by reactionaries still trying to prove
racial and ethnic inferiorities. He dis-
cerns an acceptance within business and
government bureaucracies of assump-
tions borrowed from evolutionary sci-
ence, which taken together ‘‘provide the
possibilities for social order and control
in an entirely new kind of society.”” In-
dustrial psychology, achievement and
aptitude tests, and techniques used by
the mass media, the advertising industry,
and political parties all supply evidence
for this hypothesis. Cravens seems quite
optimistic about this ‘‘new kind of so-
ciety,” an attitude that would not have
been shared by Boas’s foremost students
or by all of those who agree with Cra-
vens’s hypothesis -about the new possi-

SCIENCE, VOL. 208



3

bilities for ‘‘social order and control.”

Cravens clearly is a reasonable person
who possesses an unusually large store
of goodwill toward his fellow human
beings, including scientists who held or
hold ideas with which he disagrees. He
has written a clear and reasonable syn-
thesis in line with recent scholarship
dealing with the course of evolutionary
ideas in the natural and social sciences.
His optimistic assumptions about the fu-
ture course of these ideas, however,
have led him to what some readers will
consider naive conclusions about their
present state. Nevertheless, The Tri-
umph of Evolution now stands as the
most thorough exploration of evolution-
ary thought in the United States during
the period it covers, and it makes a per-
suasive case for the conclusion that, con-
trary to those who have stressed Ger-
man, British, and French developments,
the major and broadest scientific dispute
about evolution in this era occurred in
the United States. Cravens has explored
and evaluated these arguments, includ-
ing disputes that originated in Europe, so
carefully that his book deserves a wide
reading and his conclusions a decent
amount of respect. Both his inter-
pretations of facts and his broad ideas,
however, will find challengers among
other specialists in this field.

STANLEY COBEN

Department of History,
University of California,
Los Angeles 90024

Disordered Systems

La Matiere Mal Condensée. Ill-Condensed
Matter. Papers of a summer school, Les
Houches, France, July 1978. ROGER BALIAN,
ROGER MAYNARD, and GERARD TOULOUSE,
Eds. North-Holland, Amsterdam, 1979 (U.S.
distributor, Elsevier, New York). xxvi, 610
pp., illus. $97.50.

Solid state physicists have been gradu-
ally disappearing through metamorpho-
sis into condensed matter physicists.
The new term not only suggests a new
image and a divorce from semiconductor
devices, it is also more accurate in that it
indicates the inclusion of fluids and
glasses. Moreover, ‘‘solid state physics”’
has come to suggest the physics of or-
dered crystals, whereas there is now a
rapid growth of interest in disordered
materials. The title of this volume of lec-
ture notes from a Les Houches summer
school uses “‘ill’” to restrict its referent
to just these disordered materials, the
perfect crystalline state presumably
being regarded as well condensed. The
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pejorative flavor of “‘ill”’ is not entirely
inappropriate; disorder has long been
viewed as slightly unclean and certainly
has been a source of great difficulty in
both experimental characterization and
theoretical understanding.

However, in the introduction to his
own lectures, P. W. Anderson expresses
the belief that a quiet revolution has
taken place. He points out that we have
largely abandoned trying to treat dis-
ordered materials as modified crystals
and are now looking for the character-
istic properties of disorder in its own
right. Although we have as yet few an-
swers, Anderson thinks that we are now
asking much better questions, as is
shown by the emergence of new con-
cepts specific to disorder, such as local-
ization, percolation, and frustration.
Throughout the volume—especially in
Anderson’s lectures—there is a feeling
of confidence and excitement in the blos-
soming of disordered system physics.

Anderson’s introduction is the only
general overview in the book, and one
wishes it were longer. The bulk of the
book is concerned with a detailed ac-
count of the current state of the art,
mainly from a theoretical viewpoint.
There is one experimental review, by J.
Joffrin, summarizing the properties of
glasses and spin glasses. These are the
only major lectures in French. The re-
maining lectures (the book also contains
some shorter seminars) cover most of
the field theoretically and successfully
avoid excessive overlap. The level of the
lectures is such that any student reason-
able versed in conventional well-con-
densed matter theory should be able to
follow most without difficulty. The most
notable exception must be the lectures
by V. Poénaru on algebraic topology and
its applications to defects in ordered
systems. These provide a beautiful ex-
position of the subject from a mathemati-
cian’s viewpoint but assume a back-
ground in algebra and topology uncom-
mon among condensed matter phys-
icists.

There is plenty more for the expert.
Anderson in particular has the disarming
habit of throwing out highly original
ideas in the midst of a lecture. Indeed,
many of the subjects and concepts dis-
cussed in the volume have their origins
in his earlier comments. In his lectures
he discusses glasses, random electronic
systems, and especially spin glasses,
which he dubs the ‘‘easy’’ case. He
brings fresh insight to all these areas.

The remaining lectures are by D. J.
Thouless, on percolation and local-
ization, by S. Kirkpatrick, on real space
renormalization group and computer

simulation methods, and by T. C. Lu-
bensky, on critical phenomena in ran-
dom systems.

Disordered system physics is, of
course, advancing so rapidly that the
book is already out of date in some
areas; the most obvious example is the
recent progress in understanding one-di-
mensional localization and conductivity.
But overall, these lectures are an ex-
cellent summary of our present under-
standing of disorder and provide much
provocative speculation. All the lectures
are by the leaders in the field. As the first
review volume by such experts, the book
will undoubtedly become a standard ref-
erence work. And so it should.

RiCHARD G. PALMER
Department of Physics,
Duke University,
Durham, North Carolina 27706

High Energy Physics

Relativistic Particle Physics. HARTMUT M.
PILKUHN. Springer-Verlag, New York, 1979.
xii, 428 pp., illus. $42. Texts and Mono-
graphs in Physics.

During the past dozen years, a revolu-
tion has occurred in the prevailing view
of particle physics. It is now generally
believed that a fundamental description
of subnuclear physics must be based up-
on the idea that strongly interacting par-
ticles (hadrons) are composed of quarks.
Together with leptons, such as the elec-
tron and neutrino, and a variety of force
particles, including the mediator of elec-
tromagnetism called the photon, quarks
seem to be the elementary particles—at
least at the present limits of resolution.

The support for this new point of view
is multifarious and impressive. It derives
from the familial patterns of hadrons, the
experimental evidence for pointlike con-
stituents within hadrons, the discovery
of the atomic-like spectra of the heavy
mesons J/{ and Y, the successful predic-
tion of charm, and the triumph of the
Weinberg-Salam model, with its implica-
tion of weak neutral currents. According
to optimists, a grand synthesis of the
strong, weak, and electromagnetic inter-
actions is already at hand. A number of
experiments are being mounted to search
for the proton instability implied by spe-
cific grand unified theories. Some phys-
icists with an appreciation for history,
troubled by the proliferation of ‘‘funda-
mental’’ constituents, now are investi-
gating the possibility that quarks and lep-
tons may themselves be composite.

In view of this paradigm, the appear-

1025



	Article Contents
	p. 1024
	p. 1025

	Issue Table of Contents
	Science, Vol. 208, No. 4447, May 30, 1980, pp. 969-1076
	Front Matter [pp. 969-978]
	Letters
	The Pentagon's Computers [p. 974]
	Peanut Butter Test [p. 974]
	Peer Review: An Experiment [pp. 974-976]
	Sakharov and Whistle-Blowing [p. 976]
	Whale Meat in the Japanese Diet [p. 976]

	United States-Soviet Scientific Exchanges [p. 977]
	Solar Wind Control of the Earth's Electric Field [pp. 979-990]
	Biopolyester Membranes of Plants: Cutin and Suberin [pp. 990-1000]
	Contribution of the Ocean Sector to the United States Economy [pp. 1000-1006]
	News and Comment
	Congress Challenges MX Basing Plan [pp. 1007-1009]
	Roll with Coal [p. 1008]
	Gus Speth, Planning the ``Conserver Society'' [pp. 1009-1012]
	Bern Dibner: Science Bibliophile [pp. 1012-1014]
	Nerve Gas in Afghanistan? [pp. 1016-1017]
	Experts Endorse Biomass Energy [p. 1018]

	Briefing
	NRC Skirts Safety Issues in Export Approval [pp. 1014-1015]
	CIA Charter Proposals Die in Congress [p. 1015]
	Proposals to Study Veterans Criticized [p. 1015]

	Research News
	New Ways to Make Microcircuits Smaller [pp. 1019-1022]

	Book Reviews
	Organizational Forms in Big Business [pp. 1023-1024]
	Evolutionism in America [pp. 1024-1025]
	Disordered Systems [p. 1025]
	High Energy Physics [pp. 1025-1026]

	Reports
	Acid Precipitation and Sulfate Deposition in Florida [pp. 1027-1029]
	Nickel Carbonyl: Decomposition in Air and Related Kinetic Studies [pp. 1029-1031]
	Aryl Hydrocarbon Hydroxylase is Inhibited by Antibody to Rat Liver Cytochrome P-450 [pp. 1031-1033]
	Insertion of a New Gene of Viral Origin into Bone Marrow Cells of Mice [pp. 1033-1035]
	Synthesis of Human Plasminogen by the Liver [pp. 1036-1037]
	Progesterone Administration in vivo Stimulates Release of Luteinizing Hormone-Releasing Hormone in vitro [pp. 1037-1039]
	Red Cochineal Dye (Carminic Acid): Its Role in Nature [pp. 1039-1042]
	Regional Assignment of Genes for Human Esterase D and Retinoblastoma to Chromosome Band 13q14 [pp. 1042-1044]
	Pro-Adrenocorticotropin/Endorphin-Derived Peptides: Coordinate Action on Adrenal Steroidogenesis [pp. 1044-1046]
	Evolutionary Conservation of Repetitive Sequence Expression in Sea Urchin Egg RNA's [pp. 1046-1048]
	Simian Virus 40 Crystals [pp. 1048-1050]
	Interaction of Laminae of the Cingulate Cortex with the Anteroventral Thalamus during Behavioral Learning [pp. 1050-1052]
	Interaction between Posture, Color, and the Radiative Heat Load in Birds [pp. 1052-1053]
	Picrotoxin Convulsions Involve Synaptic and Nonsynaptic Mechanisms on Cultured Mouse Spinal Neurons [pp. 1054-1056]
	Choline Acetyltransferase-Containing Neurons in Rodent Brain Demonstrated by Immunohistochemistry [pp. 1057-1059]
	M-Statistics and Morphometric Divergence [pp. 1059-1061]
	Anomalous Water in the Deep Ocean Suggests Lateral Advection-Stirring [pp. 1061-1062]
	Large Doses of Ecdysterone May Inhibit Mosquito Behavior Nonspecifically [pp. 1062-1063]

	Back Matter [pp. 1026-1076]





