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cleic acids to proteins is the fact that nu? 
cleic acids and proteins are interdepen? 
dent for their synthesis and function. The 
inherent question, then is, how either type 
of macromolecule could come first, or al? 

ternatively, how both could have emerged 
simultaneously. Christian de Duve chal? 

lenges the modem model of evolution, in 
which RNA has recently achieved a 

chronological primacy, by reviewing his 
congruence principle, which reminds us 
that the protometabolism in the prebiotic 

world should be congruent with the ob? 
served metabolism of current life forms. 
Because enzymes?protein molecules? 
are currently thought to be the major cata? 

lysts for almost all metabolic reactions, 
perhaps simple, abiotically made peptides 
may have been the earliest catalysts. 
Therefore, the original RNA world may in 
fact have needed small proteins or pep? 
tides for some necessary functions, and it 

is on this premise that de Duve supports 
the primacy of proteins. 

The critical effect of language and com? 
munication in the evolution of human cul? 
ture and technology are explored. Jared 
Diamond suggests that the critical change 
in defining the species Homo sapiens from 
its Homo precursors was the set of ana? 

tomical changes that enabled our complex 
vocalization, which permits a much richer 

exchange and storage of information. He 

argues that these physical features were 

completed in the epoch between 100,000 
to 40,000 years ago. This aspect is given 
an interesting extension by John Maynard 
Smith and E?rs Szathm?ry, who speculate 
that in terms of structure and syntax, the 
origin of language is itself defined by ge? 
netic programming. In support of this 
claim, they describe families in which a 

single inherited gene defect leads to a re? 

producible, but not correctable, and very 
specific difficulty with certain grammati? 
cal constructions. 

Stephen Jay Gould describes why evo? 
lution is not smooth and gradual, and 

how globally catastrophic events have pe? 
riodically produced abrupt changes, via 

mass extinction, followed by bursts of 
novel changes made possible by lack of 
competition in available ecological nich? 
es. Although some features of macromole 

cules and abiotic organization may be pre? 
dictable, Gould reminds us that such 
chance catastrophes and their conse? 

quences add considerable uncertainty to 
the development of life. In a similar fash? 
ion, Lewis Wolpert considers embryonic 
development. Our current knowledge de? 

fines how this is related to spatial patterns, 
along an axis for gene expression. He con? 

cludes, however, that the mammalian egg 
is not computable and that this poses a 
field of challenging future research. 
Walter Thirring deliberately poses 

some heretical questions, such as, "Do the 

laws of nature evolve?" He then specu? 
lates on a hierarchy of fundamental laws 

that did not exist at the beginning as laws 
but only as possibilities. In considering 
human consciousness, Roger Penrose con? 

cludes that this process cannot be simu? 
lated computationally. These later essays 
go against the reductionist strategy, which 
has frequently proved to be very produc? 
tive in modeling aspects of living systems 
on chemical and physical principles. 
Overall, this is an exciting collection of 

thoughtful essays, which are guaranteed 
to be engaging and stimulating.?Thomas 

W. Traut, Biochemistry and Biophysics, Uni? 
versity of North Carolina School of Medicine 

How the Leopard Changed Its Spots: 
The Evolution of Complexity. Brian 
Goodwin. 252 pp. Charles Scribner's 
Sons, 1994. $23. 

Are you convinced that discoveries in 
the molecular genetics of development 

will lead to a fundamental understand? 
ing of the nature of morphogenesis and 
usher in a new era of evolutionary devel? 

opmental biology? If so, read this book! 

Spiral, decussate and distichous phyllotaxis 

Changed Its Spots. 

(leaf arrangement). 

Brian Goodwin celebrates the organism, 
not the gene, and throws down the gaunt? 
let: "... during morphogenesis, emergent 
order is generated by distinctive types of 
dynamic process in which genes play a 

significant but limited role/' In this lucid 
and stimulating book, Goodwin, a bril? 
liant and iconoclastic British develop? 

mental biologist, theorist and humanist, 
offers his views on development, evolu? 

tion and the human condition. 
Goodwin's main point is that biology 

is dominated by generic principles, espe? 
cially during development. These princi? 
ples arise as outcomes of the physical and 
chemical world in which life has evolved. 

They must be integrated into current in? 

vestigations in development and evolu? 

tion if a deep understanding is to emerge. 
Development of this theme takes five 
chapters, and for me they are the heart of 
the book. The remaining two chapters 
present provocative ideas for new inves? 

tigations, but they also become increas? 

ingly sociological, psychological and fi? 

nally even political, touching on health, 
values and fundamental human rights. 

For Goodwin, natural selection is in? 

sufficient to explain large-scale differ? 
ences in form among organisms. He is 

harsh in his evaluations of the Darwin? 
ism of Richard Dawkins, whose popular 
books are founded on such metaphors as 
"the selfish gene." Goodwin believes that 
our metaphor-ridden Darwinism has its 
roots in the story of the fall and redemp? 
tion of humanity, without theology, and 
he argues his points well. There is noth? 
ing particularly biological about natural 
selection, he asserts, and he says we could 
as well replace the term with something 
like dynamic stabilization, borrowed 
from physics and chemistry. In order to 
celebrate the organism, we must focus on 

such issues as the generation of form and 
the emergent properties of complex sys? 
tems, and on organisms as complex, non? 

linear dynamic systems. He provides 
many examples, some of which, such as 

his own empirical work with Acetabularia, 
he develops in detail. 

Goodwin does not care much for his? 
torical or phylogenetic explanations in 

biology. He does not want to explain "ac? 
cidents of history," which he claims to be 
the focus of study for Darwinists; rather, 
he prefers to take a more positive ap? 
proach by striving to understand the gen? 
erative dynamics that produce organisms 
of particular forms. He develops his ideas 
with reference to limb evolution in verte? 
brates, expanding on the Shubin-Alberch 
model to argue that an approach using 
generative principles provides a superior 
understanding of structural diversity 
compared with attempts to identify exact 
historical lineages. 

There are important roles for genes? 
for example, in defining the parameter 
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space where a particular species starts its 

development. But we cannot get much fur? 

ther without considering generic forms, 
stmctures in the biological realm that are 

intrinsically robust: "Genes cooperate with 

[and] add variety to generic themes.,, 
This is a challenging book that raises 

many issues and that questions prevail? 

ing orthodoxy. It is a coherent worldview, 
a way of seeing, that Goodwin thinks nat? 

urally extends from chemistry and 

physics through development and evolu? 
tion into all of biology, and beyond. 
Goodwin is an idealist, as the last chapter 
("A Science of Qualities") clearly demon? 
strates by its strongly humanistic, leftist 
focus on health and the environment, and 
a positive, uplifted view of the future. 

If you do not know Goodwin and his 
work, this book is an excellent introduc? 
tion to the worldview of a thoughtful sci? 
entist, one of the great dissenters from the 
orthodoxies of modern evolutionary, ge? 
netic and developmental biology.?David 
B. Wake, Integrative Biology, University of 
California, Berkeley 

Sexual Nature, Sexual Culture. P. R. 

Abramson and S. D. Pinkerton, eds. 

416 pp. The University of Chicago 
Press, 1995. $65 cloth, $19.95 paper. 

You might expect to find lots of re? 
search on human sexual behavior, given 
the evolutionary significance of repro? 
duction, as well as our curiosity about 
sex. Nevertheless, studying human sexu? 

al behavior was considered inappropriate 
for many years. In fact, Senator William 

Proxmire once bestowed his Golden 
Fleece Award on a National Science 

Foundation grant for a study on love, say? 
ing, 'Tm against it because I don't want 
the answer.... So, National Science Foun? 

dation, get out of the love racket." Some 

investigators, however, refused to give 
up, and many of their findings can be 

found in Sexual Nature, Sexual Culture. 

Two features define this book. First, the 
contributors come from a variety of disci? 

plines, including anthropology, primatol 
ogy, psychology and sociology. Therefore 

chapters touch on diverse topics, includ? 

ing how culture, evolution and immunol? 

ogy influence sexual behavior. Second, 
the contributors unveil a new era in sex 

research: 

The social and biological sciences 
have begun in earnest to examine the 

complex, interacting dynamics that 
constitute the core of human sexuality. 
(No doubt this heightened awareness 
stems, in part, from concerns engen? 
dered by the current HIV/AIDS crisis.) 
The chapters presented herein reflect 
this new direction by considering both 
the "natural" and "cultural" properties 
of human sexuality, with particular 

concern for a reconsideration of the 

meanings of pleasure. 

The philosophical approach behind 
much of the work described in this book 
surfaces in the first chapter, where Abram 

son and Pinkerton write, "We intend to 

argue that an interactionist approach, 
which considers both biological and cul? 
tural influences?not just singly, but in 
concert?is the only viable means by 
which we can hope to comprehend the 

complexities of human sexuality." In other 

words, neither genes nor environment 

alone explain sexual behavior. Instead, in? 

vestigators must examine both factors and 

the interactions between them. As one ex? 

ample, the editors point out that, "Even 
female orgasm, with its indisputably 
physiological basis, is strongly influenced 

by cultural factors: a greater proportion of 
women tend to be orgasmic in sex-posi? 
tive cultures ... than in more sexually in? 

hibited cultures." 

Although an interactionist approach 
provides much of this book's strength, it 
also presents a challenge. Few readers 

will be proficient in every topic discussed 
in this book. Nevertheless, most of the 
contributors anticipated that problem, 
and they wrote for a broad audience?ex? 

plaining most jargon or eliminating it, 
and describing much of the history be? 
hind present research. That attention to 
detail makes this book accessible to most 
any reader, scientist or not. 

If we ever expect to solve the sexually 
based problems that modern societies 
face, we must encourage investigations of 

human sexual behavior. Moreover, those 

investigations should employ a broad 
range of disciplines?looking at sex from 
all angles, which is precisely what Sexual 

Nature, Sexual Culture does.?Mike May 

BEHAVIORAL 

Cultural Economies Past and Present. 

Rhoda H. Halperin. Texas Sourcebooks 

in Anthropology, No. 18. 309 pp. Uni? 

versity of Texas Press, 1994. $40 cloth, 
$17.95 paper. 

When Darwin recognized that biologi? 
cal variation was real, typological essen 

tialism fell away, and the road was 

opened for modem evolutionary theory. 
When Franz Boas insisted that cultural 
variation was real, the essentialism of 

19th-century cultural evolutionists fell 
away, and the roads to local culture histo? 
ry were opened. Anthropologists long 

ago gave up looking at the religious lives 
of other people from a set of Christian 

assumptions or at comparative family or? 

ganization through the filter of the patri? 
archal nuclear family. But we still apply 
the concepts and theories of our market 

economy?economizing and price?to all 

other economies; we continue to use Ed? 

ward Tylor's justification of cultural uni 
versalism that "all the world is one coun? 

try," if not by natural law, then by the 
outcome of history itself. 

In the 1950s, Columbia University 
economist Karl Polanyi, working with an? 

thropologists and economic historians, 
developed a general theory of economy 
that was not ethnocentric, that could be 
used to describe and compare real struc? 

tural and processual variation in econom? 

ic organization, with market economy 
and theory as one model among many. 

When this challenge to neoclassical eco? 
nomic theory's claim to universality was 

rebuffed in the 1960s, students of econom? 
ic anthropology were exposed to a lively 
debate between the substantivists, led by 
George Dalton, and the formalists. But 
when Marxian structuralism and world 

systems theory came on the scene, com? 

parative economics was obscured both by 
urgent issues of development and by the 
even more prevalent use of classical con? 

cepts in economic description. 
Rhoda Halperin has written a "concept 

book" for a generation of anthropologists, 
ethnohistorians, institutional economists 

and economic historians who do not 
know Polanyi's work. It renews and 

urges the use of Polanyi's "generic model 
of economy" for data collection and 

analysis in a call for revitalized compara? 
tive economics. Each chapter clarifies, de? 

velops and illustrates Polanyi's model af? 
ter an all-too-short chapter on a critical 

question in social science and evolution? 

ary biology: Should the central, causal 
unit of analysis be the individual or the 

institution, the point or the relation, the 

particle or the wave? Physics came to un? 

derstand that particles are defined by 
waves and vice versa, but American life 

and social sciences have gotten stuck in 
the individual. Despite periodic attempts 
by anthropologists, including Alfred 
Kroeber, Leslie White and Clifford Geertz, 
to change this vector, the paradigm of 

"methodological individualism" has only 
gotten stronger. Economic anthropology 
has been especially plagued with it, hav? 

ing borrowed heavily from conventional 
economic theory: Actors universally 
make choices to maximize (or optimize) 
their self-interest (whatever that may be) 
in either the short or the long run, and 
these choices can be charted via decision 

making models. Halperin bluntly states 
the logical consequence of such ethnocen 
trism in studying economy: "If we posit 
the same rational, utilitarian motives for 
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