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Aside from the Bible, Darwin’s The origin
of species is arguably the most important
book ever written. Its publication unleashed
a torrent of outrage, and epithets ran well
beyond the cry of “heresy.” Almost a century
and a half later, emotions surrounding the
book and its implications still run high.
Darwinian heresies is a collection of eight
essays by historians and philosophers of
science who examine the history of evolu-
tionary thought and consider some of the
problems facing contemporary evolution-
ism. The book makes an effort to show that
throughout its existence the field of evolu-
tion has been rife with controversy. More-
over, it suggests that a kind of orthodoxy has
settled over the field that blinds us to much
of the real history of evolutionary thinking.
What constitutes heresy? Like beauty, it
must be in the eye of the beholder. Kimu-
ra’s concept of neutral evolution (by which
inconsequential amino acid replacements
in proteins may account for the bulk of
sequence differences between species) is
not mentioned in this book even though
it was regarded as heretical by many biolo-
gists when it was first introduced in the
late 1960s. Today it is a part of Darwinian
orthodoxy. In the same vein, that alcruism
might be a genetically conferred trait may
seem as heretical to some as the notion of
Lamarckian inheritance of adapted traits
(for example, muscular strength being
inherited by the offspring of parents who
exercise). Similarly, the suggestion that free
will may disappear into the complex convo-
lution of genes and experience still bothers
many evolutionists who consider such ideas
heretical. As in all human affairs, it can take
time for new scientific ideas to be accepted.
Because the matter of evolution has been
an emotionally charged issue from the outset,
it is easy to cast individuals and their contri-
butions retrospectively as heretical, given the
changing backdrop of progress. Much of this
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book’s emphasis reexamines conflicts that
dominated the second half of the 19th cen-
tury: intrascientific squabbling, on one plane,
and religion versus science, on another.

Several of the chapters are devoted to how
different scientists responded to Darwin’s
ideas of natural selection and why. Robert
Richard’s distillate of his earlier work on
Ernst Haeckel certainly makes a reader
want to know more about this remarkable
Darwinian disciple — hardly a Darwinian
heretic, however. In the same vein, Michael
Ruse’s analysis of how Herbert Spencer
might, in some respects, be considered the
father of sociobiology is well crafted and
appealing, though not heretical.

It is well known that not all evolutionists
agreed with Darwin’s notions of natural
selection and descent with modification,
and outmoded notions lingered on for a
considerable period. William M. Wheeler,
the eminent Harvard biologist who was the
foremost authority on ants in the first third
of the 20th century, apparently came dan-
gerously close to Lamarckism, as described
in Charlotte Sleigh’s riveting essay “The
ninth mortal sin.” Wheeler, an outspoken
anti-cleric, used the vocabulary of religion
to describe his heretical anti-Darwinian
views. Having already dubbed anthropo-
morphism the “eighth mortal sin,” he had
to label Lamarckism number nine.

In another intriguing chapter, which deals
with how scientists can be compliantly non-
compliant, Daniel Alexandrov and Elena
Aronova tell the story of Georgii Shaposh-
nikov, a biologist working in the period
of Lysenkoism in the Soviet Union. In the
1930s, Trofim Lysenko introduced a form
of Lamarckism that was popular with Sovi-
et leaders. One of Lysenko’s questionable
claims was that winter and spring wheat
could be interconverted merely by exposing
seeds to heat and light. In the 1940s, Sha-
poshnikov conducted an interesting experi-
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ment dealing with the adaptation of aphids
grown in parthenogenetic culture on natu-
ral and unnatural plant hosts. The results
were perhaps — given the limited knowledge
of the times — open to a Lamarckian inter-
pretation. Shaposhnikov, mindful of both
changing scientific and societal attitudes,
seems to have naturally adapted his own
interpretations accordingly.

Ronald Numbers’s fascinating portrayal
of how modern day creationists were driven
to accept a kind of microevolution by natu-
ral selection will doubtless bring renewed
and deserved attention to his splendid
1992 book on the creationist movement.
In this case, it would seem that it is the cre-
ationists who are guilty of a creeping heresy
against their own dogmatic beliefs.

Several of the essays address the intrac-
table problem of theology and evolution
and the confrontation between evolutionary
thought and religion in human affairs. Too
often, these involve a he said/she said kind
of argument, the outspoken E. O. Wilson
and Richard Dawkins frequently being pit-
ted by the authors against the late Stephen
J. Gould, who was more of an “accommoda-
tionist” on the subject. The matters of socio-
biology, morality, free will, and genetically
conferred altruism are all mentioned but not
really analyzed in a substantive way.

Clearly, there are two general classes of
person who accept biological evolution. In
one class is the hardcore evolutionist who
accepts religion itself as a phenomenon
that has evolved on countless occasions
during human history. In the other is the
liberal religionist who accepts evolution as
something God has wrought, for whatever
reason. There are extreme views that regard
both these positions as heretical.

These are not trivial matters. To deny the
collision between science and religion and
a difference between the natural and the
supernatural is to bury one’s head in the
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sand. I find it worrisome that there is cur-
rently a major move afoot to weld these two
inimical worlds.

In this regard, I was surprised at the differ-
ence between the views of a natural philoso-
pher and those of scientists I know on con-
temporary evolutionism and evolutionists.
Abigail Lustig, in her chapter on natural athe-
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The interdisciplinary science of genetic
toxicology emerged in the 1960s as a result
of aunique cross-fertilization of genetics and
radiation biology. The talented, committed
scientists who instituted this field of study
were aided by new money, new laboratories,
new environmental social activism, and new
governmental interest. In his first book,
Chemical consequences: environmental mutagen,
scientist activism, and the rise of genetic toxicol-
0gy, Scott Frickel, an assistant professor of
sociology at Tulane University, explores the
many factors that led to the establishment
and development of this field through the
late 1970s. With relevant and enlightening
examples, the author illustrates how science
and activism came together to establish
what is now a major component of environ-
mental health science.

Genetic toxicology today is a standard,
although not always straightforward, com-
ponent of regulatory toxicology testing
required for FDA approvals of drugs and
animal health products. It is also a regula-
tory tool used by the Environmental Protec-
tion Agency for evaluation of the hazards of
pesticides and other environmental expo-
sures. Its inclusion in standard toxicology
testing programs is relatively recent, com-
pared to testing for carcinogenicity, repro-
ductive toxicology, and general toxicology.
In addition, subdisciplines of genetic toxi-
cology, involving, for example, DNA repair,
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ology, actually suggests that most modern
evolutionists may be “quiet theists of one kind
or other.” The unlikelihood of this notion
is documented in a recent poll in which the
overwhelming majority of prominent evolu-
tionists reported themselves to be godless.
Lustig ends her chapter with a flung
gauntlet of sorts: “The a priori belief in

infidelity of DNA replication, and muta-
tion of specific genes are now recognized as
having clinical importance in areas ranging
from cardiovascular pathology to cancer.

Frickel writes from the perspective of
a sociologist, not a historian or scientist.
Accordingly, the material presented is a
fascinating insight into how larger cultural
factors were critical to the development of
the field. Attaining a critical mass of scien-
tific knowledge would have been useless in
establishing a new field without the societal
impetus. The book examines the establish-
ment and interaction of interdisciplinary
knowledge, funding, and careers. The emer-
gence of genetic toxicology in the 1960s,
a decade of massive transformation in
American biology and in American culture
as a whole, is well explicated. Frickel tracks
how the field quickly moved from limited
interactions among a handful of biologists
to a full-fledged interdisciplinary science
encompassing vigorous professional soci-
eties, scientific journals and publications,
international conferences, and academic
courses, which continue to this day. Of
particular importance was the Oak Ridge
National Laboratory, which provided an
intellectual and physical home for much of
the early work.

The first portion of the book succinctly
discusses the scientific basis of genetic
toxicology and nicely illustrates why this
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human exceptionalism provides one of the
strongest, if unstated, criteria for judging the
plausibility of evolutionary narratives. If we
are no longer made in God’s image, then in
whose can we cast ourselves? In Darwin’s?”
Lustig misses the main point: the evolution-
ist doesn’t feel the need to cast himselfin any
image. That's what evolution is all about.
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interdisciplinary field did not develop ear-
lier, despite the fact that the guiding scien-
tific principles had been clearly established.
Frickel also explains why the initial empha-
sis was on environmental mutagenesis.
That historical emphasis is reflected even
today in the name of the premiere scientific
association for genetic toxicology: Environ-
mental Mutagen Society.

Frickel goes on to describe how the found-
ing scientists as well as new recruits developed
a type of environmental activism designed to
be effective where it could have the strongest
impact: within the research areas studied by
the scientists on a daily basis. To explain the
relevance of environmental mutagenesis to
the public and to officials overseeing public
health programs, they initially emphasized
the need to preserve the integrity of the
genetic code of future generations. Both sci-
entific symposia and testimony before gov-
ernmental agencies on the possible hazards
of altering the gene pool gradually became
less frequent. Eventually, carcinogenicity
became a stronger, more common concern in
genetic toxicology. Frickel provides a coher-
ent description of this change in emphasis
and its consequences.

While the writing style and presentation of
data may appeal more to sociologists than to
scientists, Frickel’s insights regarding what
is actually needed to develop a new scientific
discipline are extremely interesting.
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