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My purpose in writing a book on such a controversial topic is ex-
plained in the first chapter and need not be repeated here. Suffice
it to say that I have been working on the history of Darwinism and
its implications for most of my career, and I hope that a balanced
historical account of the debate over the theory’s religious implica-
tions will be of some interest to those engaged in the current con-
troversies. Perhaps by writing from a perspective shaped by resi-
dence outside North America, I can shed some light on the less
confrontational aspects of the interaction.

Most of what follows is a distillation of my own and other schol-
ars’ work over the past years. If there is anything original here, it is
my brief foray into the work of the early twentieth-century Mod-
ernists within the American churches, whose writings are often ne-
glected in accounts of the period defined in the popular imagina-
tion by the Scopes “Monkey Trial.”

For their help and inspiration I am particularly indebted to John
Brooke, Jim Moore, Ron Numbers, Ted Davis, and Michael Ruse. I
am also grateful to Spencer Weart and two anonymous referees for
their comments on the original manuscript.
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ENA P T E R O NuE

THE MYTHS OF HISTORY

There is a widespread assumption that science and religion are at
war with one another. Which side deserves to win, of course, de-
pends on your point of view. For many traditional religious be-
lievers, science is the agent of Godless materialism hell-bent (liter-
ally) on destroying humanity’s faith in its Creator. For the humanist
or atheist, science is a weapon in the fight to replace ancient super-
stitions with a rational analysis of our place in the universe. The
trial of Galileo by the Inquisition of the Roman Catholic Church is
often seen as the opening battle in this war, especially by the hu-
manists, who point out that here even the Church eventually had
to agree that its attempt to protect the traditional worldview was
misguided. The earth really does go around the sun, whatever may
be implied by passages in the Bible (e.g., Joshua 10:13). But the
clash of ideas and ideologies centered on the theory of evolution
is still underway. Here, many still believe, traditional Christianity
must make a stand. The churches opposed Darwin when he pub-
lished the Origin of Species in 1859, and that opposition has shown
no sign of relenting. In challenging Darwin, the British politician
Benjamin Disraeli asked: “Is man an ape or an angel?” and fa-
mously replied that he was on the side of the angels (Monypenny
and Buckle, 1929: 108). There are many who would still agree that
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we were created by God as described in the book of Genesis, not
evolved from an ape by a process of natural selection.

Disraeli’s quip is only one of the many skirmishes recorded in
the battle over evolutionism. Even more famous is the clash be-
tween “Darwin’s bulldog,” Thomas Henry Huxley, and Bishop Sam-
uel Wilberforce at the Oxford meeting of the British Association for
the Advancement of Science in 1860. As the Darwinists remember
it, Huxley demolished the bishop and cleared the way for Darwin to
obtain a fair hearing. But his efforts came to naught sixty-five years
later in the so-called “Monkey Trial” of John Thomas Scopes in
Dayton, Tennessee. The result of that trial demonstrated that advo-
cates of traditional religion were determined to protect the youth of
America from the evolutionists’ brand of materialism. Scoff as they
might, liberals have been unable to hold back the tide of what soon
became known as “creationist” opposition to Darwinism. And in
some respects the opposition is quite justified, for modern atheistic
Darwinists such as the biologist Richard Dawkins and the philoso-
pher Daniel Dennett present the theory of natural selection as the
final nail in the coffin of religious belief. They posit that if we are
the products of blindly operating natural laws, any hope of seeing
ourselves as the intended products of the Creator’s will is out of the
question.

In America, at least, the initiative seems to remain in the hands
of the creationists. For several decades now, the Religious Right
has maintained a constant opposition to the teaching of Darwinian
evolutionism in the public schools. The young-earth version of
creation science and more recently the idea of Intelligent Design
(ID) are promoted as alternatives that must be taught to students.
While I was writing this book, the Kansas State Board of Educa-
tion debated whether or not alternatives to evolutionism should
be included in the curriculum. In Kansas, the creationists are in-
spired by the Rev. Jerry Johnston of the First Family Church in
Overland Park, who declared this an opportunity to reverse the
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country’s moral decline. There was a similar, much publicized con-
frontation in 2005 in Dover, Pennsylvania, in which the creationists’
claims were rejected by the courts. Scientists see the imposition
of ID teaching as a recipe for undermining the quality of science
education, thereby threatening jobs and economic security. More
seriously, the journal Science published an editorial in April, 2005
warning that the latest attack on evolutionism might herald “twi-
light for the Enlightenment”—the final elimination of liberal
thought from American life.

This image of confrontation between evolutionism and religion
is so pervasive that to challenge it might seem quixotic. But the
purpose of this book is to show that such a rigidly polarized model
of the relationship benefits only those who want us to believe that
no compromise is possible. I do not make this point because I
subscribe to the compromise position myself—I am a pretty hard-
line skeptic on religious matters. But like Michael Ruse, I disagree
with Dawkins and Dennett over the tactics to be adopted when
confronted with the kind of situation that exists in America, or in
any other country where fundamentalist religion tries to impose
rigid limits on what scientists can investigate. Ruse is a philoso-
pher of science who has played a major role himself in the contro-
versies of the last several decades, defending evolutionism against
the creationists’ attacks. Yet in March 2005, he was reported as hav-
ing disagreed openly with Dennett, who is perhaps the most aggres-
sive Darwinist in modern America. Ruse argues that polarizing the
situation further by stressing the most atheistic interpretation of
Darwinism may put the whole enterprise of science and enlighten-
ment at risk by inflaming the opposition. It may be better to oppose
the fundamentalists by showing that they have oversimplified the
response of religion to the quest for a science of origins. As a histo-
rian who has spent decades studying the response to Darwin, and
as an observer of modern debates in America and Europe, I too be-
lieve that the best defense of evolutionism is to show the complex-
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ity of the religious approach to science. There are many scientists
who still have deeply held religious beliefs, and many religious
thinkers who are happy to accept evolution. Evolutionism is not
necessarily atheistic, and creationism is not the only alternative
open to the Christian.

To understand how this can be so, we shall make a survey of
the history of the engagement of religious faith with scientific
evolutionism, showing how a whole range of alternative positions
have been explored, establishing a continuous spectrum of opin-
ion where creationists and extreme Darwinists want us to see only
black and white alternatives. Here a critical approach to history
helps us to understand—if not resolve—the tensions that still di-
vide the modern world.

THE USE AND MISUSE OF THE PAST

The debates sparked by Huxley and later by Scopes offer historical
evidence that throws light on the cultural and social origins of the
modern issues. But each of these episodes has become enmeshed
in a web of interpretation that allows them to function as iconic
images, exploited by those who have an interest in encouraging
us to see the relationship between evolutionism and religion as
polarized between two hostile camps. It is the Darwinists who have
led the running in this effort to turn historical episodes into myths
that help to shape our modern imagination. As the historian James
R. Moore (1979) has shown, the metaphor of a war between science
and religion was actually created by Huxley and his followers as
part of their campaign to erect science as the new source of influ-
ence in modern society. Huxley’s American disciple J. W. Draper
encapsulated this interpretation of the relationship in his 1875
History of the Conflict between Religion and Science. The image of
Huxley triumphing at the 1860 BAAS meeting is part of this my-
thology, designed to encourage the view that science reflects the
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freedom of the human intellect to challenge religious dogma. And
the popular image of the Scopes trial reflected in the movie In-
herit the Wind is part of the same ideology. Creationism is por-
trayed as a blind dogma incapable of standing up to the scrutiny of
rational argument. These images are the stock in trade of the ratio-
nalists’ argument against organized religion, in which the battle
over evolutionism is merely an episode in a much wider campaign.

Modern historians have exposed the ways in which popular
images of these events have been manipulated to create the myths
that sustain the image of a war between science and religion. When
eyewitness accounts written by those who were at the 1860 BAAS
meeting are checked, there is little to support the view that Huxley
forced Wilberforce to slink off in disgrace. Many of the biologists
who endorsed the theory of evolution—including Huxley him-
self—did not accept Darwin’s mechanism of natural selection as an
explanation of how the process worked. Nor were late-nineteenth-
century religious thinkers uniformly opposed to Darwin. Even in
early-twentieth-century America, a careful survey of the tracts
written by the fundamentalists shows that some of them were will-
ing to accept a form of evolutionism. Several of the southern states
refused to follow Tennessee in enacting legislation against teaching
evolution in the schools.

These reinterpretations of key events in the story are part of
a more general strategy in which historians have reassessed both
the so-called Darwinian revolution and the overall relationship be-
tween science and religion. Darwin’s strongly materialistic theory
of natural selection did not begin to dominate biology until the
early decades of the twentieth century. Rival theories presented evo-
lution as a goal-directed system of progress, thereby evading the
most dangerous implications of Darwinism. Perhaps the process of
evolution has a divine purpose built into it. In recognizing this pos-
sibility we are led to a more general reassessment of the so-called
“war” between science and religion. Through most of its history,
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science has been undertaken by people who thought that by study-
ing nature they were helping us to understand its Creator. It turns
out that this is true for many of the biologists who have developed
the modern theory of evolution.

Equally significant is the support for this less materialistic view
of evolution expressed by a wide variety of religious thinkers. James
Moore’s book has helped to transform our view of the theological
debates over Darwinism by bringing to light the significant role
played by liberal religious thinkers hoping to bring the Christian
faith into line with modern attitudes and knowledge. It has to be
said, though, that historians have been less adventurous in seek-
ing to uncover the complexity of the debate over evolutionism in
the early twentieth century. Here most historians’ attention seems
to focus on the rise of fundamentalist opposition to Darwinism
and the events leading to the Scopes trial. Even those American his-
torians who have transformed our understanding of the complex
events and attitudes surrounding the trial have written little on
the efforts of liberal Christians to create a synthesis with non-
materialistic views of evolution.

Once we look beyond the evangelical religious movements that
led the assault on evolutionism in twentieth-century America, we
discover a very different world. American Christians of today may
be amazed to find out that some of their compatriots of a hundred
years ago welcomed evolutionism with open arms. Nor were the
liberals blind to the effect this would have on the basic tenets of
Christian faith. The idea of Original Sin was replaced by a faith in
the perfectibility of humankind under God’s evolutionary plan.
In Europe, this liberal vision of Christianity did not even face the
rise of fundamentalist opposition to evolutionism that traumatized
America in the 1920s. Liberal religious thinkers were convinced
that they could make common cause with a science that had turned
its back on materialism. At a time when some American states were
passing laws forbidding the teaching of evolution altogether, the
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Anglican clergyman and future bishop of Birmingham, Ernest
William Barnes, hit the headlines by preaching what the London
press called his “gorilla sermons” in Westminster Abbey. Barnes was
trying to complete the synthesis of evolutionism and liberal theol-
ogy begun half a century earlier. In so doing, however, he exposed
cracks that had only been papered over in the earlier negotiations.
If Christians accepted that humanity was the product of evolu-
tion—even assuming the process could be seen as the expression of
the Creator’s will—then the whole idea of Original Sin would have
to be reinterpreted. Far from falling from an original state of grace
in the Garden of Eden, we had risen gradually from our animal ori-
gins. And if there was no Sin from which we needed salvation, what
was the purpose of Christ’s agony on the cross? Christ became
merely the perfect man who showed us what we could all hope to
become when evolution finished its upward course. Small wonder
that many conservative Christians—and not just the American fun-
damentalists—argued that such a transformation had destroyed the
very foundations of their faith. Barnes had put his finger on a prob-
lem that still fuels the arguments of conservative Christians against
evolutionism to this day.

Yet in America too the liberal view of Christianity was defended
against the attacks of the fundamentalists. Famous preachers such
as Harry Emerson Fosdick struggled to promote the flexible atti-
tude to the biblical texts that had been developed in the previous
century. This approach repudiated the idea of an inerrant text that
had to be taken literally even on scientific matters and saw the Bible
instead as a historical record of humanity’s interaction with the di-
vine. Significantly, though, Fosdick evaded the scientific debates on
the cause of evolution and presented it as the unfolding of a divine
plan toward its intended goal. Even this concession would not sat-
isfy those who saw the Christian message as one of salvation for a
sinful humanity, a vision that could never be reconciled with the
ideology of progress. But scientists and liberal theologians contin-
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ued to push the case for compromise, in effect following in the
footsteps of Barnes and Fosdick. Historians are now beginning to
explore the role played by liberal theology in the evolution debates
of twentieth-century America.

At first sight one might have expected the modern opponents
of Darwinism to welcome these historical initiatives. In fact, they
show little interest in efforts to undermine the warfare metaphor,
and seem indifferent to historians’ efforts to create a more balanced
view of the Darwinian revolution. They have a vested interest in
maintaining the popular assumption that evolutionism can only be
understood as a manifestation of atheistic materialism. Just like
the atheists themselves, the evangelicals who endorse creationism
want us to believe that hard-line Darwinism is the only form of
evolutionary theory. If the materialistic Darwinians are the only
true evolutionists, then evolutionism must be stopped if religious
faith is to be preserved. But it is precisely this polarized image of
evolutionism that has been undermined by historians’ reinterpreta-
tion of the Darwinian revolution.

If Dawkins and Dennett can be seen as the intellectual heirs of
Thomas Henry Huxley, the line that joins them has to be seen as
only one strand in the complex web of interactions on the issue.
But the atheists might argue that from the scientific perspective it is
the most important position, because it is the only one compatible
with modern biology. The combination of Darwinism and genetics
has eliminated the non-Darwinian ideas of evolution that sustained
the earlier hopes of a dialogue with religion. We can see this in the
very different reactions of scientists and religious thinkers to one of
the most charismatic mid-twentieth-century writers on this topic.
Pierre Teilhard de Chardin was a paleontologist and a Catholic
priest who achieved posthumous fame when his Phenomenon of
Man was translated in 1959. The wave of enthusiasm for Teilhard’s
vision of humanity as the goal of the Creator’s purposeful evolu-
tionary process showed that the liberal tradition was still active. Yet
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by this time most scientists were suspicious. Teilhard offered only
vague platitudes about how evolution worked, and this cut little ice
with biologists who now saw the natural selection of genetic muta-
tions as the only plausible mechanism. In this sense, the radical
Darwinians are right to reject the liberal synthesis as a dead duck,
because its scientific foundation is no longer plausible.

But the situation is not quite so simple. Ideas and attitudes
are still developing, and liberal Christian thinkers are exploring
ways of rendering the theories of Darwinian selection compatible
with their faith. Bishop Barnes was in touch with the new Darwin-
ism that was just beginning to emerge in the 1920s and 1930s—he
knew Ronald Aylmer Fisher, one of the architects of the modern
theory of natural selection who was himself a liberal Christian.
Modern theologians who know their science—writers such as Ar-
thur Peacocke and John Polkinghorne—seek a dialogue with biol-
ogy in the full knowledge that it must include the Darwinian view
of evolution. They explore ways in which natural selection can be
seen as part of the Creator’s purpose, even though it reveals that
evolution has no central driving force aimed at a predetermined
goal. If Dawkins and Dennett are T. H. Huxley’s intellectual heirs,
these thinkers are the heirs of Barnes and the earlier generations of
liberal Christians who sought to accommodate the latest develop-
ments in science.

The liberal tradition in twentieth-century theology appears
most visibly in European sources. This may be partly an artifact of
historical analysis—as noted above, historians of American cul-
ture have tended to focus on the evangelicals’ opposition to evolu-
tionism. But this in itself reflects the interests of American cul-
ture in the late twentieth and early twenty-first centuries. Europe
has only recently been exposed to the kind of evangelical opposi-
tion to evolutionism that has been characteristic of American reli-
gion since the 1920s. Europe is now a largely secular culture in
which the most active form of religion is fundamentalism (both
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Christian and Islamic) imported from abroad. The issues discussed
in this book thus look very different when viewed from a European
perspective. (I might add that for the last twenty-five years I have
lived in Northern Ireland, one of the few areas in Europe where re-
ligion has retained a strong hold on the people, as a source of iden-
tity in a dangerously divided society.) But the liberal tradition is not
absent from American religion, for all that it does not appear in the
media, and a more balanced account of how religious thinkers have
responded to Darwinism across the whole period since the Origin
of Species was published may offer useful food for thought.

ISSUES THAT DIVIDE

Before launching into the reinterpretations sketched in above, it
will be constructive to clarify the issues that define the debate. Far
more is at stake than a simple confrontation between Darwinism
and a literal reading of the book of Genesis. Evolutionism raises
general issues about how God might govern the universe, and spe-
cific issues about the status of humanity within the universe and
the wider scheme of creation. Within these two main categories
there are a number of subissues, each of which can divide even reli-
gious thinkers who are conscientiously trying to articulate their
faith in the face of the evidence offered by modern science.

It’s also worth remembering that there are nonreligious tradi-
tions that share the creationists’ distrust of Darwinism, but for
very different reasons. Left-wing thinkers see the theory of natural
selection as a means for articulating harsh policies of “social Dar-
winism” with an apparently scientific justification. But some of the
values they identify with Darwinism are those shared by many
Americans on the Religious Right. Such apparent paradoxes warn
us that any attempt to understand the relationships between hu-
manity and the natural world leads us into a minefield of rival
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value systems, all of which seek to justify themselves by discrediting
their opponents’ use of science.

There have been efforts to show that the whole debate is unnec-
essary and arises from a fundamental misunderstanding of the na-
tures of science and religion. The noted paleontologist and science
writer Stephen Jay Gould argued this in his Rocks of Ages (1999).
His point was that science is concerned with facts, whereas religion
deals with human values. There is no contact between the two
enterprises because they are asking different kinds of questions.
They are, in Gould’s term, “non-overlapping magisteria,” equally
important but quite independent from one another. But to make
this case Gould had to treat religions as nothing but ethical systems,
and although it is true that all religions do endorse ethical values,
they are much more than value systems. They seek to define the ori-
gin and nature of both humankind and the cosmos, and in most
cases those definitions are derived from creation stories contained
in sacred texts. To separate the creation myths from the value sys-
tems they support is to misunderstand the nature of religion, and
here Gould’s effort to cut the Gordian knot fails. Christians defend
their values by defending a vision of how God created the universe,
and that is why they cannot regard science as irrelevant. The ques-
tion is: how rigidly does the belief system of a religion such as
Christianity define the framework within which scientists can in-
vestigate the world?

To see why theologians and philosophers can fall out over how
to deal with evolutionism, we must note that some of the issues are
very general, in the sense that they would arise even for someone
whose religious faith was not derived from a body of sacred litera-
ture. The philosophy known as deism postulates a God who de-
signed the universe but took no further interest in it once He had
created it. A deist has no interest in the creation story of the Bible
(or of any other allegedly sacred text), but might still want to de-
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fend the idea that the universe shows some signs of being created by
an intelligent Being. Such a philosophy is too impersonal for most
religious believers: most traditional faiths are forms of theism, that
is, they support the belief that God not only created the universe
but also continues to take an interest in it. He may even interfere
with its normal operations from time to time, such supernatural in-
terventions being what we normally call miracles. One can be a the-
ist in a general sense without accepting any of the existing theologi-
cal traditions (or by combining elements from several of them, as in
the Baha'i faith).

Turning to the traditional faiths, we shall be concerned almost
exclusively with the various forms of Christianity, although the
other great religions of the world have also taken positions on the
issues raised by evolutionism. Some can be fairly relaxed about
ideas that are deeply worrying for the great monotheistic faiths.
Hinduism, for instance, has sacred texts which imply that the uni-
verse goes through great cycles of change over vast periods of time.
It also refuses to make the clear distinction between humans and
animals that seems so obvious to those religions that draw their ori-
gins in part from the Hebrew tradition.

There are three major monotheistic faiths that take what the
Christians call the Old Testament seriously as divine revelation
(this comprises the Jewish sacred texts, including the Torah, the
first five books of the Old Testament supposed to have been written
by Moses). Christianity adds to this the New Testament, which
presents Jesus as the savior who will redeem us from the blight
of Original Sin (Adam and Eve’s disobedience that led to the ex-
pulsion of the human race from paradise). The Islamic faith accepts
Jesus as a great prophet, but focuses its attention instead on the Ko-
ran, the revelation of the prophet Mohammed. Judaism and Chris-
tianity focus on the story of creation as described in the book of
Genesis when they confront the alternative story of the earth’s his-
tory told by modern geology and evolution theory. When taken lit-
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erally, the story in Genesis implies that God made a single creation
that included humans almost from the very beginning, and that
creation has not changed since (except perhaps for the catastrophic
events of Noah’s flood). Humans are distinct from animals be-
cause only they were created with souls that will be judged by their
Creator in some form of afterlife. One of the great problems evolu-
tionism poses for this version of events is that it implies that we
are derived by a gradual process from the animals, thereby casting
doubts on the unique status of the soul.

The rest of this chapter provides only a skeleton outline of the
relevant positions. Further details and guides to further reading
are provided in the appropriate later chapters of this book. For gen-
eral reading on the relationship between science and religion, see
the classic texts by Ian G. Barbour (1966, 1968). Surveys of the his-
tory of the interaction between science and religion include Brooke,
1991; Ferngren, ed., 2002, and Lindberg and Numbers, eds., 1986,
2003. For more detailed surveys of the debates over evolution see
Appleman, 2001; Durant, ed., 1985; Greene, 1959, and Moore, 1979,
and for recent surveys of the issues raised by evolutionism, see
Ruse, 2005.

THE SACRED TEXT

We begin with the problems posed by the appeal to a sacred text, in
this case the Bible in general and the book of Genesis in particular.
For many evangelical Christians, this is the great issue: if the Bible is
the word of God, it must be taken seriously when judging any other
account of the earth and humanity’s origins. The Bible tells us that
God formed the heavens and the earth in seven days, according to
the first chapter of Genesis, with Adam and Eve being created on
the sixth day (the seventh, of course, is the Sabbath). There is no
mention of a significant period of prehistory (i.e., history before
the appearance of humanity), and certainly no reference to periods
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in which the earth was populated by animals different to those we
see around us today. The human race has existed since the cre-
ation, and the records allow us to date its origin, and hence by im-
plication the creation of the universe itself. In the seventeenth cen-
tury the archbishop of Armagh, James Ussher, added up the ages of
the patriarchs mentioned in the Bible back as far as Adam and con-
cluded that the earth was created in 4004 B.c.(at midday on Sunday,
23rd October, to be precise). The young-earth creationists of today
have revived the view that the earth can be only a few thousands of
years old.

Such an interpretation of the sacred record obviously rules out
evolution, but it also rules out the whole package of modern sci-
ences dealing with earth history, including geology, paleontology,
and prehistoric archaeology. As critics of the young-earth posi-
tion point out, it takes us back to a position that has not been
taken seriously by working scientists since the late seventeenth
century. The alternative creation science promoted by the young-
earth movement revives the once popular idea that all the fossil-
bearing rocks were laid down in Noah'’s flood, the one event men-
tioned in the Bible that might have completely reshaped the earth’s
surface. Significantly, the young-earth movement used to feel the
need to offer an alternative science of the past, arguing that their
theory can make better sense of the actual evidence from the rocks.
Modern proponents of Intelligent Design also see their rejection
of evolutionism as based on scientific arguments, although some
creationists deny any authority to the scientific approach, claiming
that the scientists are just rival storytellers trying to convince the
audience by mere rhetoric.

Why do fundamentalists take the creation story literally? As we
shall see, there are plenty of sincere Christians who are prepared to
see creation in a metaphorical sense that is compatible with some
form of evolutionism. Michael Ruse, himself an active participant
in the debates on the side of evolutionism, explains in a recent
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study (2005) how the answer to this question lies in a particular vi-
sion of Christianity’s predictions about the end of the world (which
in the Book of Revelation will be preceded by the millennium, the
thousand-year rule of Christ). Ruse argues that Christians can be
divided into two camps, the postmillenarians, who believe that we
can bring about the kingdom of God on this earth before the end,
and the premillenarians, who think that nothing can improve this
world and we should all be preparing for the coming of an external
salvation. The postmillenarians are liberals who can be persuaded
to take a more relaxed view on the word of Genesis. The premillen-
arians are fundamentalists who are forced to take the Bible story of
the earth’s origin seriously in order to defend their literal interpre-
tation of the predictions about its end. The premillenarians are also
opposed to the whole ideology of social progress, which they see as
an illusion that distracts us from humanity’s essentially sinful na-
ture. Since evolutionism is often used to underpin the idea of prog-
ress, here is another reason for opposing a metaphorical reading of
Genesis.

The young-earth version of the creation story takes the whole
narrative literally, including the six days of creation, which are as-
sumed to be days of twenty-four hours. But not all Christians take
the word of God literally, at least in areas where it refers to matters
of scientific fact. When defending his right to investigate Coperni-
cus’ theory that the earth goes around the sun, Galileo argued that
the sacred record is not an astronomy textbook. Its purpose is to
convey the Christian message of salvation to ordinary people, and it
necessarily had to be expressed in language consistent with a com-
mon-sense worldview. It was written as though the earth were the
center of the universe, because to raise the issues addressed by Co-
pernicus would only confuse people over technicalities to no pur-
pose, as far as the spiritual message was concerned. The sacred text
was recorded by writers who—even though divinely inspired—
could only relate events that were comprehensible to them and to
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their hearers at the time. To imagine that God’s ability to create a
universe was constrained by the level of scientific understanding
achieved by the ancient Hebrews is to make a mockery of any no-
tion of divine omnipotence. Note how Galileo’s assumption takes
for granted the idea of progress in human understanding of nature,
paving the way for what Ruse calls the postmillenarianism of liberal
Christianity. In the following century, the call to reinterpret the Bi-
ble on an increasingly wide range of issues generated the ideology
of social progress that would challenge the structure of traditional
Christianity—although this was the last thing Galileo intended.

The geological sciences soon provided evidence that the struc-
ture of the earth’s crust is too complex to be explained as the prod-
uct of Noah’s flood. The evidence implied that there were extensive
periods before humans appeared. As long as one accepted that the
universe was divinely created in the beginning, then the actual
wording of Genesis might not have to be taken literally on the de-
tails of how the earth was formed. Theological liberals argue that
the Bible tells us about our origin as God’s creatures, but it is not a
geology textbook. There is no mention of dinosaurs and vast geo-
logical periods, because this would have confused the ordinary peo-
ple who needed to be convinced of the moral heart of the story.

There are two ways of treating the text in an allegorical fashion.
Perhaps the days of creation are metaphors for vast periods of geo-
logical time, each day representing a whole epoch such as the age of
dinosaurs. It could be argued that there is some correspondence be-
tween the sequence of animal and plant creations mentioned in
Genesis and that provided by the fossil record. Alternatively, the
Genesis story seems to imply a gap between the initial act of cre-
ation of the universe and the more detailed story located in the
Garden of Eden. Perhaps this gap included a vast period of time
during which there were other creations not actually mentioned in
the text.

If either of these interpretations is accepted, much of modern
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geology and paleontology can be accommodated. There would be
a series of creations before the appearance of humankind. Per-
haps Noah’s flood was the last of many such catastrophes, each re-
sponsible for the extinction of whole populations. Some modern
creationists accept this position and are even prepared to allow for a
limited form of evolution in each period (including the early phase
of the present world), as long as the ancestral form of each main
type of living thing is presumed to be divinely created. The full evo-
lutionary perspective rejects this compromise. Basing itself on a
more general presumption that miracles do not occur in the world,
it postulates that natural laws must be able to explain all of the de-
velopments revealed by the fossil record, up to and including the
origin of humanity. Thus each new species has to be the modified
descendant of an ancestral form, and humans must have evolved
from an ape-like creature (since the apes are our closest biological
relatives). This position does not necessarily rule out acceptance
of miracles in the course of human history—it can be argued that
although God does not normally interfere with His creation, He
is willing to do so in order to focus our attention on the events
that are crucial for our salvation. But the processes that shaped
the development of the earth and its inhabitants should not be un-
derstood to include any supernatural interference. Without this
presumption, the evolutionist argues, science cannot study these
processes. Its methods cannot tackle the supernatural, and there
would be no way of being sure where the realm of natural law
ended and that of miracle began.

THE ARGUMENT FROM DESIGN

Once the decision has been made to adopt this evolutionary per-
spective, there are two main areas of concern for any religious
thinker operating within the Judeo-Christian framework. The first
is the question of design: if species are created by miracle, we know
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that they have been designed by a wise and benevolent Creator. Can
we still believe that God has a hand in the creation of species if they
have been formed by processes governed by natural law? This is not
necessarily impossible if the laws themselves were instituted by God
and govern a system that He intended to produce certain results.
The second issue relates to the human soul. If—as the Judeo-Chris-
tian religions believe—humans are distinct from the other animals
by virtue of possessing a spiritual element in their character, how is
it possible for a species whose members possess such a unique char-
acter to have evolved gradually from one that does not? Evolution
makes no room for a discontinuity: either the animals must have at
least some primitive level of spirituality that could be enhanced, or
the whole notion of the soul is a delusion.

Turning first to the question of design, the exponents of what
is called “natural theology” suppose that in studying nature one
is studying the handiwork of God and can expect to see evidence
of His intelligence imprinted on what we see. The classic way of
formulating the “argument from design” in the area of natural his-
tory is to demonstrate the complexity of the living body and the ad-
aptations of its various functions to the necessities of life, and to
insist that such a well-designed system cannot have originated by
chance—it must be the direct product of the Creator’s will. In Wil-
liam Paley’s classic text Natural Theology of 1802 we find the anal-
ogy of the watch and the watchmaker. If we find a watch when
walking through the countryside, argues Paley, we know that such a
complex structure of springs, cogwheels, etc. cannot had been pro-
duced by the undirected forces of nature, and we presume that it is
an artificial construct made by an intelligent person, the watch-
maker. (I have never been sure whether or not this analogy still
works with modern watches, which are just electronic “black boxes”
as far as most of us are concerned.) By the same token, if we study
the human or animal body and similarly find a complex series of
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structures all adapted to the end of keeping the body alive, we are
entitled to suppose that undirected nature could not have formed
it, and so here too there must be an intelligent designer, God.

Darwinists claim that natural selection can produce complex
structures without the involvement of design, in effect by trial and
error. New structures are built up by a process of tinkering, in
which each slight improvement is preserved. In response to this
challenge, modern creationists invoke Intelligent Design (ID) to
preserve the essence of Paley’s argument. The supporters of ID take
the study of the living body onto new levels, investigating even the
biochemical processes that keep the various functions operating.
They claim to find evidence of complexity that rules out the possi-
bility of intermediate stages by which evolution could have built up
the structures. All parts of the system must function together, or it
doesn’t work at all. The only possible explanation involves some
form of supernatural intelligence to design the whole system in a
coordinated way. The Darwinists challenge the individual examples
but also complain that to invoke the supernatural is to erect a bar-
rier against any further scientific exploration of the topic.

History also poses a problem here, because there have been
many religious biologists who were not impressed by this version
of design. Paley focused on the usefulness of the structures pos-
sessed by particular species. Each animal has its own special
features adapting it to its way of life. But to some biologists this
seemed a rather crude notion of design, since it presented God as a
kind of engineer, building a vast collection of individual structures
according to no principle other than that of local expediency. They
looked for patterns in the overall collection of living things, noting
that underneath the individual adaptations there were relationships
between species. The existence of these relationships hinted that the
whole of creation formed a unified, harmonious design. Darwin’s
great opponent Richard Owen argued that all the vertebrates were
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superficial modifications of a single pattern, evidence that God de-
signed them as a rationally ordered whole, not just a ragtag and
bobtail of individual adaptations.

The problem with this argument is that once you start to see
patterns linking species, it becomes much more plausible to imag-
ine all the variations unfolding by a continuous process. Although
widely dismissed as an opponent of Darwinism, Owen himself in
the end came to adopt the idea of “theistic evolutionism.” He be-
lieved that the emergence of individual species came about by the
unfolding of a universal plan under the operation of natural laws
that were expressions of the divine will. Here is the most obvious
compromise between the idea of design and the theory of evolu-
tion. Evolution occurs, but it is not a totally natural process because
the course of development, and the ultimate goal, is determined by
God’s designing intelligence operating within the laws of nature.

The problem with theistic evolutionism, as far as many scientists
are concerned, is that we do not normally think of the laws of na-
ture as entities capable of seeing and planning for the future. The
law of gravity operates just the same whether you are sitting on an
armchair or falling off a cliff—if it somehow modified itself to pre-
vent a tragedy in the latter circumstance, it wouldn’t be a real law.
Theistic evolutionism was trying to incorporate the supernatural
into the natural, leading the philosopher John Dewey to scoff at it
as “design on the installment plan.”

Biologists looked for a mechanism of evolution that would be
lawlike in the manner normally accepted by scientists, but which
would still allow them to believe that the universe was not a process
of trial and error as Darwin had supposed. The most promising ap-
proach was known as “Lamarckism,” after the French biologist Jean
Baptiste Lamarck. Lamarckism works through a process in which
animals improve themselves by their own efforts (see Chapter 2 for
details). Lamarckism requires no struggle for existence and allows
evolution to be led in a purposeful direction by the animals’ recog-
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nition of what is good for them. This sounds like the kind of pro-
cess that a wise and benevolent God would institute as a means of
allowing His creatures to flourish in the world. Yet it works by what
appears to be a combination of perfectly natural processes.

The only problem with Lamarckism was that by the early twenti-
eth century, the science of heredity had shown that characters ac-
quired through an animal’s efforts cannot be inherited. The genes
pass on characters in a predetermined manner and cannot be af-
fected by changes in the organism that carries them. The only alter-
native mechanism of adaptive change is Darwinian natural selec-
tion, which can fairly easily be adapted to the genetic model of
heredity. And here we see the central importance of Darwin’s the-
ory in this debate, because natural selection does not look at all like
the kind of mechanism a wise and benevolent God would institute
to bring about adaptive evolution.

There are two reasons for this. The first is that the raw mate-
rial of selection is the minute variations that allow each organism
(like each human being) to be recognized as an individual. These
variations are sometimes said to be random, not because they are
uncaused, but because whatever causes them seems to have no re-
gard to what would be beneficial to the individual or to the species.
People have all sorts of different hair colors, and it doesn’t seem to
make any difference to their lives. In modern genetics, this variation
is seen as the result of genetic differences. Ultimately this range of
genetic variation is caused by mutation, a form of copying error in
which a gene that used to code for a particular character is changed
so that it produces something different. And precisely because these
are copying errors, they do not appear according to the needs of the
individual, and many of them are positively harmful. The raw ma-
terial of natural selection has no built-in design, no way of antici-
pating the future needs of the species: it is a process of trial and er-
ror. The God who chose to create a universe in which evolution
worked in this way was certainly not taking a hands-on approach.
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The reason why a chaos of original variation can produce char-
acters that look as though they have been designed is the process
of selection. In any new environment, genes that code for what
has now become a useful character will increase their frequency in
the population, because the organisms which carry them will breed
more readily. Those with maladaptive genes will not do very well
in what Darwin called the “struggle for existence” and will not
breed—they may well die. The proportion of genes conferring
adaptive benefits thus increases and the species evolves toward an
appropriate specialized character.

Here is the second reason why theologians have found it hard
to accept Darwinism as a mechanism instituted by God—the whole
process is driven by death and suffering. To be fair, this isn’t a
problem for the theory of natural selection alone. Darwin and his
followers have provided enough evidence to show that there must
be a massive elimination of individuals within every population
just to keep the numbers stable. The basis for what Darwin called
the “struggle for existence” is built into nature—whether or not it
serves as the driving force of evolution. Many Christians find the
notion of a world governed by struggle and suffering as abhorrent,
although some biblical literalists see it as a consequence of Original
Sin. On this model there was no struggle before the Fall, and the lit-
eralists are disturbed by paleontologists’ claim that the fossil record
shows the prevalence of death and predation in the animal king-
dom long before humans appeared.

Liberal theologians accept a role for struggle and suffering, see-
ing it as a creative agent, a process that encourages us all to better
ourselves. This is hardly a valid model for the Darwinian theory,
but in the latest versions of liberal theology a more realistic effort is
being made to accommodate the harsher side of nature. Theolo-
gians point out that Christianity is unique among religions in see-
ing suffering as an integral part of the relationship between the
human and the divine. Suffering and conflict are inevitable in a
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world blighted by sin, and Christ’s suffering on the cross—the price
of salvation—allows the divinity to participate in this aspect of the
world’s operations. Perhaps, then, it should not surprise us to find
that suffering is in fact part of the creative process by which we
were formed. Paradoxically, Christianity may be in a better position
to deal with an evolution theory based on the struggle for existence
than other religions, which take a less pessimistic view of the hu-
man situation.

HUMAN ORIGINS

The question of human sinfulness points us toward the other major
area of concern for religious thinkers confronting the challenge of
evolutionism. Whatever the mechanism of change, evolution pre-
supposes that humans have evolved from animals, with the chim-
panzee as our closest relative. This should not be a problem for a
religion such as Hinduism, which accepts the possibility that souls
now inhabiting human bodies may be reincarnated in animals in
some future life. But Christianity belongs to a group of religions
which base their beliefs on texts stating that humans were created
with intellectual, moral, and spiritual powers transcending the
mentality of animals. For Christians, then, the idea that humans
with immortal souls have emerged by a gradual process from the
“brutes that perish” is deeply disturbing. How can a natural process
have produced these higher levels of existence from so unpromising
a raw material? Isn’t it obvious that the soul must have been spe-
cially created, appearing only in the first humans? And in this case,
doesn’t it make more sense to believe that the first humans—Adam
and Eve, if Genesis is taken literally—were created body and soul by
a miraculous act of God?

The problem is compounded by Darwinism’s focus on the sur-
vival of the fittest as the mechanism of change. If species only
change when populations adapt to new conditions, there is no ne-
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cessity for evolution to be progressive and no possibility of seeing
humans as the goal of a predetermined plan. The old idea of a lad-
der of creation with humans at the top allowed the religious be-
liever to interpret evolution as the unfolding of a divine plan that
had humanity as its ultimate goal. Darwinism turns the ladder into
an ever-branching tree in which no one branch can be privileged as
the main trunk, no final twig as the goal of creation. And if natural
selection is the process of change, the motor of evolution has no
purpose—it is a totally amoral sorting of the best-adapted individ-
uals generated by random genetic mutation. How could such a
mechanism produce the moral and spiritual characters that some
Christians believe raise us above the animals?

Darwin himself tried to make the case for the Descent of Man
(the title of his 1871 book on the topic) by minimizing the gap
between the higher animals and the “lowest” humans. By mod-
ern evaluations, he exaggerated the mental powers of animals by
accepting anecdotal evidence of their intelligence and even their
moral awareness. He also depicted some living races of humanity as
closer to the ancestral ape, in a manner we would find quite unac-
ceptable today. Modern scientists are well aware that however small
the genetic difference between humans and chimpanzees, humans
do indeed have mental faculties that are significantly more ad-
vanced than those of even our closest relatives.

Perhaps the greatest point of controversy centers on our moral
sense or conscience. Darwin tried to explain this in terms of our
social instincts, implanted by evolution in any species in which the
individuals live in cooperating groups. The more militant of the
modern Darwinians are only too happy to rise to this challenge by
insisting that the Christian view of the human situation is funda-
mentally unrealistic. We are, they insist, only improved animals,
still driven by animal desires despite our increased intelligence.
Modern evolutionary psychology is seeking ways of explaining how
the various faculties of the mind have evolved in the circumstances
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to which our immediately prehuman ancestors were exposed. The
science of sociobiology explains all animal behavior, including hu-
man social behavior, in terms of instincts generated by natural
selection acting among groups of genetically related individuals.
Morality is just another product of what Dawkins calls the “selfish
gene.”

Modern creationists often accuse Darwinism of encouraging us
to behave brutally to one another. After all, the theory does tell us
that we are no better than brutes, so we should not be surprised if it
is used to argue that our behavior is programmed to include brutal
instincts. They talk darkly of the horrors of social Darwinism, and
point to Nazi Germany to illustrate what happens when political
leaders glorify the struggle for existence. But the creationists are
usually silent on the ideological origins of Darwin’s theory, which
historians link to the free-enterprise culture of Victorian Britain.
The political Left dislikes social Darwinism too—but its preferred
example of unrestrained struggle is the competitive individualism
of the capitalist system. By this standard, it is the free-enterprise
ideology favored by most American creationists that counts as so-
cial Darwinism!

This issue warns us of the need to be very careful in assessing the
alleged implications of the claim that humans are governed by bio-
logical instincts. There have been many different forms of social
Darwinism, depending on whether the struggle for existence was
seen as operating between individuals or groups (e.g., nations or
races). Hitler certainly pointed to Darwinism as one source of his
vision of nations locked into a struggle for supremacy, but many
opponents of free-enterprise capitalism have seen that political sys-
tem as the more natural analog of Darwinian biology. To many
Americans, the free-enterprise system seems the guarantee of free-
dom and economic progress, but they would do well to recognize
that when Darwinism first appeared, it was precisely the hope of
this form of progress that encouraged many to support it.
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To creationists the analogy between free-enterprise capitalism
and the Darwinian struggle for existence seems absurd. The whole
point of their rejection of evolutionism is to defend the claim that
the human spirit is something lifted above the level of brute nature.
Self-reliance and the drive for personal success should always be
tempered by Christian values, which can have no basis in animal
behavior. This brings us back to the central problem posed by Dar-
winism, its implication that human nature is simply an improved
version of the mentality of animals. How can the higher moral val-
ues emerge from a brutal struggle for existence? The simple answer
for creationists is that they cannot, and hence we need to see hu-
mans as the products of supernatural creation, not of natural pro-
cesses. But the analogy noted above between Darwinian struggle
and free-enterprise individualism reminds us that it is not always
easy to define what is part of nature and what rises above it. Con-
servative religious thinkers have always tended to take the hard-line
position against evolution. But liberal thinkers have tried to find a
way of accepting that we may be the product of nature, while por-
traying nature as something capable of lifting its products steadily
up toward higher things.

History shows us that there are many ways of trying to soften the
impact of evolutionism on the Christian view of human origins, al-
though they usually involve modifying the central tenets of Dar-
winism. One obvious tactic, still the official position of the Roman
Catholic Church, is to accept the evolution of the human body
from some lower form but insist that the soul was an entirely new
entity created and miraculously implanted in the first true humans.
Most Darwinists see this as pointless: why go to all the trouble of
formulating a comprehensive theory of evolution only to concede
that it does not apply to the most interesting and original develop-
ment in the history of life on earth? A more promising approach is
the idea of emergent evolution. This assumes that evolution is con-
tinuous at one level, but occasionally reaches thresholds or break-
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through points where something entirely new enters into the world.
The appearance of the human mind would be one such break-
through. The Darwinist, however, still looks for the causal mecha-
nisms that create the new faculties, and tends to find the notion of
emergence a meaningless concession to outdated religious precon-
ceptions.

Another approach is to focus on the whole pattern of evolution,
in the hope of seeing evidence that the human mind is the intended
product of a process instituted by the Creator. In the nineteenth
century it was widely assumed that evolution was inevitably pro-
gressive. The tree of life was routinely depicted with a central trunk
that ran up toward humankind as the goal of creation. This was
why the social Darwinists assumed that the struggle for existence
was the motor of both biological and social progress. Liberal reli-
gious thinkers also took comfort in the idea of progress, seeing it as
evidence that the whole evolutionary process represented a divine
plan driven by mechanisms that were inherently purposeful. To
them, it did not seem quite so unreasonable to imagine that even
the higher human faculties were produced by such a process. The
modern Darwinian perspective (seldom fully appreciated by Dar-
win’s immediate followers) makes this assumption more difficult to
sustain, because there is no goal toward which evolution is moving,
and the mechanism of change is anything but purposeful. One of
the greatest challenges for those present-day theologians who wish
to engage with Darwinism is that presented by evolutionary psy-
chology’s efforts to explain human behavior as driven by mechanis-
tic processes in the brain, established by natural selection.

For the theologians to deal with this issue, they have to confront
the problems identified in Barnes’s gorilla sermons. The problem
with linking evolution to the idea of progress is that by turning hu-
mans into the goal of evolution, we imply that human history is
only a continuation of the advance that has taken place through the
animal kingdom. But Christians have traditionally assumed that
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history is not progressive: humans have fallen from an original state
of grace through Original Sin, and can only gain salvation through
Christ’s sacrifice on the cross. To argue—as Barnes and his mod-
ern successors must do—that we have risen from the apes as part
of God’s plan is to miss the point of Christianity’s belief that we
are contaminated by sin, that the divine purpose has been frus-
trated by humanity’s willful separation from God after its creation.
This is the basis of the premillenarianism of the fundamentalist
position identified in Ruse’s analysis: Evolution is false not only
because it denies that we are created by God, but because it is linked
to an ideology of social progress, which claims that we can im-
prove conditions here on earth. Liberal Christians may adopt the
postmillenarian position, in which we bring about the kingdom
of God through our own efforts before the end of the world, but
for the evangelical the only hope for sinful humanity is salvation
through the acceptance of Christ.

Here again, though, the Darwinian emphasis on the undirected
nature of evolution may turn out to be a hitherto unrecognized ad-
vantage. Perhaps the old-fashioned liberals were wrong to empha-
size progress in order to see us as products of a rigidly preordained
divine plan. If we see evolution as a more experimental process,
groping its way upward against all the odds, we can better under-
stand the tensions that lie at the heart of the human situation. We
are animals who have acquired higher powers by what the atheist
sees as a cosmic accident, but which the Christian might under-
stand as the Creator’s only way of producing beings with the free-
dom and the ability to challenge their biological inheritance. The
very fact that Christianity takes such a pessimistic view of the hu-
man situation makes it the best-placed of all the major religions to
deal with the challenges of Darwinism. For those Christians who
can face the prospect of breaking with a literal interpretation of
Genesis, the fact that evolution does not seem to be focused on
progress and preordained purpose offers a chance to explore the
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possibility of a creative synthesis with modern biology. In recogniz-
ing that nature is not so obviously designed as the natural theolo-
gians imagined, we see that the Christian sense of the imperfection
of humanity was not misplaced after all.

A historical study of the encounter between evolutionism and
religion may thus pave the way for a better understanding of the
tensions so obvious in the modern world. The story has not been
one of endless conflict. It has also involved efforts to establish a syn-
thesis that have required both sides to think carefully about under-
lying principles. The literalist will never compromise, of course,
and we need to understand why. But the liberal position has itself
evolved over time, and is still evolving today.



SETTING THE SCENE

In the conventional account of the Darwinian revolution, the Ori-
gin of Species assaults an unsuspecting public still convinced that
the world had been created as described in Genesis. Up to 1859, so
the story goes, everyone assumed that all the animals and plants
(including the human species) had been created by a wise and be-
nevolent God sometime around 4004 B.c. Darwin’s radical theory
was a bombshell lobbed into a world dominated by traditional
Christian beliefs. Supported by a strident band of materialists led
by firebrands such as Thomas Henry Huxley (known as “Darwin’s
bulldog”), the theory of natural selection was used to establish a
worldview dominated by chance and conflict, rather than design
and harmony. Soon the stability of the social order was being dis-
rupted by an ideology of social Darwinism in which the strong jus-
tified their exploitation of the weak by claiming that life and death
struggle was “only natural” Western society has been living with
the consequences of this cultural and ideological revolution ever
since.

The history of science shows that this model of sudden transfor-
mation is very far from the truth. By the time Darwin published,
many aspects of the old worldview had already been abandoned, at
least by those with any knowledge of science. The geologists had es-
tablished that the earth was very old (although not as old as scien-
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tists now think today) and had uncovered a fossil record that in-
cluded a sequence of animal populations succeeding each other
through this vast period of time. Those who wanted to preserve
natural theology had to update it in the light of these new dis-
coveries. If it was no longer possible to imagine God creating just
the modern species in the Garden of Eden, perhaps He had made
a series of creations at the start of each geological period. Many
liberal Christians continued to endorse a more sophisticated natu-
ral theology as a way of affirming that the Creator cared about the
universe.

We also need to be aware of the complexity of Christian re-
sponses to science. Evangelicals saw inherent limitations in natural
theology—it might confirm the existence of God but it could not
reveal the route to salvation through Christ. Only revelation could
do that. But this did not mean that the study of nature was wasted,
since the universe was still a divine creation and it must be possible
to reconcile the truths revealed by the book of nature and the book
of divine revelation, the Bible. Evangelicals were worried that the
new developments in science might lead the unwary to question
Christianity, and they worked hard to provide an acceptable inter-
pretation for ordinary readers (Fyfe, 2004).

What the religious writers on science were worried about was
the opportunity the new discoveries provided for those campaign-
ing against formal Christianity. Radical thinkers began to explore
the possibility that some form of natural process had produced the
succession of forms revealed by the fossil record. The crucial ques-
tions were whether or not this idea could be reconciled with the be-
lief that the universe was a divine contrivance, and whether or not
humans could be seen as the product of a divinely planned se-
quence of development. Some of the ideas thrown up at this time
have a superficial resemblance to the modern theory of evolution,
although historians such as Jon Hodge (2005) argue that it is mis-
leading to use the term “evolution” when discussing these early
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ideas. To use the modern term is to invite misinterpretation of the-
ories that were based on foundations virtually incomprehensible to
a twenty-first-century biologist. There is something to be said for
this argument, but for the sake of simplicity, I shall not be following
Hodge’s advice in this chapter—although I shall where possible use
alternative terms such as “transformism,” which came into use be-
fore the modern meaning of “evolution” was formulated.

By the time Darwin published the Origin, the basic idea of trans-
formism was being widely discussed, although not necessarily in
the radical form represented by the theory of natural selection.
Some liberal Christians accepted that new species were modified
from old ones, but did not see this as a foundation for a materialist
worldview. They believed that if new species were created by natu-
ral law rather than divine miracle, the laws themselves were never-
theless established by the Creator. The outcome of the laws’ activity
could still be seen as the expression of God’s will, with the human
race as the goal toward which the whole process was aimed. This
was the position advocated in Robert Chambers’s popular bestseller
Vestiges of the Natural History of Creation, published in 1844 (fifteen
years before the Origin of Species).

Although condemned by conservative thinkers, Vestiges got ev-
eryone talking about the idea of evolution, and according to histo-
rian James Secord (2000), had persuaded many to take the idea
seriously. Secord suggests that we should see Darwin as merely
completing the revolution that Chambers had initiated. This is an
interesting point, especially given the fact that Darwinism was often
linked with the idea of progress. Vestiges shaped the way in which
Darwin’s book was read, leading many to see it in a light very differ-
ent to that in which we perceive it today. My own feeling is that we
still need to see the Origin of Species as a deeply influential text. This
is partly because it does contain within it the ideas on which many
of the most radical aspects of modern evolutionism are based. But
even in the 1860s, Darwin’s theory played a vital role, convincing
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many working scientists that evolution was a respectable theory
that they could endorse, not just a vague metaphysical speculation.

This chapter will fill in the details of the scientific and cul-
tural transformations that had taken place in the pre-Origin period,
helping us to get a sense of just how far things had gone before the
theory of natural selection first raised its head. We shall see how
the geologists established the science of the earth’s origins, creat-
ing the system of geological periods we still accept today. We shall
also see how radical thinkers had begun to challenge the vision
of natural theology by arguing for theories of transformism with
some resemblance to modern evolutionism. But we shall also have
to confront the fact that some liberal Christians had already begun
to accept a theology in which God formed the world by law rather
than miracle.

NATURAL THEOLOGY

The assumption that the world has been created by an all-wise Cre-
ator was dominant in the seventeenth century. It remained popular
into Darwin’s own time, although by then it had begun to face chal-
lenges both from the radical thinkers of the eighteenth-century
“Age of Enlightenment” and by naturalists trying to make sense of
the evidence revealed by the fossils and the complex rock forma-
tions of the earth’s surface. Despite these challenges, William Paley’s
Natural Theology of 1802 was still presenting arguments very simi-
lar to those of John Ray’s Wisdom of God in the Creation published
over a century earlier. The assumption that the structure of each
species confirms the wisdom and benevolence of its Creator offered
a powerful incentive for religious naturalists anxious to justify the
application of scientific techniques to the structure of the earth and
its inhabitants. By 1802, however, the assumption that the world
had been created fairly recently was already beginning to lose its
credibility.
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The worldview still promoted by modern “young-earth”
creationists was formulated by the naturalists of the seventeenth
century. It was James Ussher, Archbishop of Armagh, who calcu-
lated that the earth had been created in 4004 B.c. (on Sunday 23rd
October to be precise), an estimate that was soon being included
in the margins of many Protestant Bibles. Ussher was no scientist,
and his chronology was part of an active theological debate in
which he was a major participant. Unlike the early Church Fathers,
on whom the Roman Catholic Church relied for its interpretations
of the Bible, the Protestant theologians were obliged by the princi-
ples of the Reformation to approach the text of the Bible as a divine
revelation that every Christian was responsible for reading for him
or herself. This encouraged them to take literally the accounts of
creation in the Book of Genesis, so it did not seem unreasonable to
assume that the creation of the universe immediately preceded the
creation of the first humans. To establish when Adam was created
Ussher had to engage in a complex scholarly process in which the
Bible was correlated with other ancient records. He is often ridi-
culed for merely counting back through the generations of the pa-
triarchs recorded in the Bible until he got back to Adam, but in fact
there were many other factors that had to be taken into account.
The exact dates he specified were dictated by his position in contro-
versies of the time and involved complex symbolic interpretations
of the text. But once the creation of Adam was dated, the lack of any
sense of prehistory meant that it was then only a matter of adding
on six days to get back to the creation of the whole universe.

Ussher’s basic worldview was taken almost for granted by most
of his contemporaries. Whether or not they accepted his exact dates,
they presumed that the world had been created directly by God,
and they had no reason to suppose that this occurred outside the
timescale of human history recorded in the Bible. Thus early natu-
ralists studying the rocks and fossils almost inevitably began from a
young-earth position. As we shall see in the next section, this soon
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began to crumble. But the idea that all the species of animals and
plants (including humans) had been created by God proved more
robust, serving as a foundation for much natural history through
into Darwin’s own time. The assumption that species were divinely
created encouraged the belief that all forms of life should show
clear evidence of their supernatural origin. If they were created by a
wise and benevolent God, we should expect them to be carefully
designed both in their internal structure and in the ways that struc-
ture adapted them to the environment in which they live.

One of the most influential naturalists to develop this argument
was the English naturalist John Ray. Although the son of a black-
smith, Ray was able to study at the University of Cambridge (Raven,
1942; Greene, 1959, chap. 1). He became an important figure in
the scientific community, which included such luminaries as Isaac
Newton and Robert Boyle. He helped to engineer a major transi-
tion in how naturalists approached the study of animals and plants.
In the Middle Ages and the Renaissance, each species had invariably
been described along with its symbolic role in heraldry, mythology,
and the Bible. But by the end of the seventeenth century, the new
scientific method proclaimed the importance of purely factual in-
formation. Naturalists like Ray began to insist that each species
should be described and classified solely in terms of its physical
characteristics and its relationship to the environment. The histo-
rian Peter Harrison (1998) has argued that this apparently modern
position was inspired by the Reformation, which had established
the Protestant churches in opposition to Roman Catholicism. The
Protestants, by insisting that everyone should read the Bible for
themselves, stripped the sacred text of all the symbolic interpreta-
tions added to it by Catholic theologians over the ages. This, argues
Harrison, encouraged naturalists to take a similar position on the
study of God’s creation. It too was stripped of its traditional sym-
bolism, becoming just a physical system designed by God, to be de-
scribed solely in terms of the structures He had created.
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We know that Ray was a deeply religious man who saw the world
he described as a divine creation. He is often described as a Puritan
who eventually gave up his fellowship at Cambridge rather than
subscribe to the Act of Uniformity imposed after the restoration of
the monarchy under Charles II (the Puritans had sided with Parlia-
ment in the English civil war). Recent work by Susan McMahon
(1999) shows, however, that he was more inclined to the liberal An-
glicanism favored by the Restoration government. He may have
given up his fellowship to provide more opportunity for studying
natural history under the patronage of his wealthy friend Francis
Willughby. Ray’s science thus fitted into the ideology promoted by
Newton, Boyle, and the other founders of the Royal Society of Lon-
don, who used their vision of a divinely created universe to bolster
the new political order that replaced the chaos of the civil war and
its aftermath.

Following this new policy, Ray set out to describe and classify the
species available to him. The process of classification was itself seen
as a process of uncovering God’s plan of creation. We can see vary-
ing degrees of similarity between the species we observe. Thus the
lion, tiger, and leopard are all “big cats” and can be grouped to-
gether in what would later be called a genus. Fifty years after Ray’s
pioneering efforts, the Swedish naturalist Carl Linnaeus introduced
the modern technique of using the nomenclature (the naming sys-
tem) to help describe these relationships (J. Larson, 1971). Each
species was given two names, the first indicating its genus, the sec-
ond the individual species. Thus the lion was Panthera leo, the tiger
Panthera tigris, and so on. There are also deeper relationships—the
big cats are all carnivores (along with the dog family, etc.) and the
carnivores are mammals (along with all the other warm-blooded
animals that suckle their young). Today, these degrees of similarity
are seen as a product of common descent. The lion, tiger, and leop-
ard are all very similar because they have evolved from a common
“big cat” ancestor and still retain its basic character. But for Ray and
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Linnaeus, the relationships were an indication that the world was
an orderly system designed by a rational Creator. Classifying species
was itself a revelation of design in the world.

But Ray’s most influential approach to design turned in another
direction and focused instead on the actual structure of individual
species. His expression of what is called the “argument from de-
sign” anticipates the position of the modern advocates of Intelligent
Design. He saw each species as a well-designed piece of engineering,
superbly crafted to function in a particular environment. For Ray,
there was no way in which unaided nature could have produced
such intricate mechanisms. Design implied a designer, and the only
possible designer was God. Revealing the purposeful complexity of
natural structures provided an argument for the existence of an in-
telligent Creator. This was the theme expounded in his most influ-
ential book, his Wisdom of God in the Creation of 1691. Here he saw
the earth and the heavens as physical structures designed by God to
allow a habitat fit for living things in general and human beings in
particular. As a naturalist he focused most attention on the various
species of living things. The human body provides the clearest ex-
amples of design—most obviously the eye and the hand. The eye is
a complex optical instrument, more flexible than the microscope
and the telescope, which were revolutionizing the science of the
time. The hand shows a complex system of bones and muscles
without which our use of tools would be impossible. For Ray, these
and many other examples showed that the human body had been
designed by a Creator of infinite wisdom, but also of great benevo-
lence, because every one of these complex mechanisms was an ad-
aptation to our needs. How could such a complex set of mecha-
nisms have been produced by a natural process—especially if the
world were only a few thousand years old?

As a working naturalist, however, Ray did not confine himself
to the human body. He included a whole catalogue of animal spe-
cies, each of which could be shown to have its own equally well-
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designed set of organs and adaptations. The tiger has the teeth and
claws it needs to function as a predator, and is camouflaged so it
can stalk its prey effectively. And in case anyone thought that preda-
tors were incompatible with divine benevolence, the advocates of
natural theology pointed out that they only killed the aged and sick
members of the prey species, thereby saving them a long and lin-
gering death. This whole approach represents what may be called a
“utilitarian” argument from design. It shows that nature is designed
by a creative Intelligence, and sees the best illustrations of that wis-
dom in the usefulness of all the individual structures. Ray and his
followers introduced a focus on the adaptation of structure to func-
tion that would serve as a model for Darwin over a century later—
although Darwin looked for a natural as opposed to a supernatural
explanation of how such structures could be formed.

Ray’s argument came under fire from skeptics during the eigh-
teenth century, but it was still intact as far as religious thinkers were
concerned over a century later. It was expounded with equal force
and ingenuity by the Anglican clergyman William Paley in his Nat-
ural Theology of 1802 (Le Mahieu, 1976). Paley was an influential
figure who became archdeacon of Carlisle and wrote extensively on
both religious and social issues. He linked the two by arguing that
the free-enterprise system gave a natural outlet for the faculties
with which God had endowed the human mind. Some of Paley’s
books were used as textbooks at the University of Cambridge, and
it was here that the young Darwin read his Natural Theology and
was entranced by its account of all the adaptive features displayed
by the various species of animals. It was Paley who popularized the
best-known analogy used to support the argument from design (al-
though it had actually been in use since the seventeenth century). If
you were walking along and found a watch by the wayside, you
would immediately know that you were dealing with something
made by a human being. Looking at the watch, you would see a
complex network of gears, springs, etc. all adapted to the purpose
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of driving the hands around the face to tell the time (remember
that Paley was dealing with old-fashioned clockwork, where you
can actually see the workings in operation). Nothing in nature
could have produced this elaborate complexity: the watch implies
the existence of a watchmaker, an intelligent craftsman who de-
signed and built it. Surely the same is true, Paley argued, for the
complex structures of living things. They are carefully engineered
to provide the animals with structures that will allow them to func-
tion in the environment in which they live. Their structure also
implies a designer, and the only conceivable Designer in this case
is a wise and benevolent God. It is Paley’s analogy with the watch
and the watchmaker that provides the inspiration for the title of
Richard Dawkins’s book The Blind Watchmaker (1986), because
Dawkins thinks that Darwin provided us with a theory (natural se-
lection) in which blind nature—nature unaided by any supernatu-
ral designer—can produce these adaptive structures.

Paley’s argument reduces God to the status of a brilliant engi-
neer, bearing little resemblance to the Christian God of judgment
and redemption. Those who preached a more emotionally inspired
version of Christianity were inclined to be suspicious of natural
theology. For the evangelicals who became increasingly active in
the late eighteenth and early nineteenth centuries, the established
churches had become only too willing to evade the true message of
the Bible, which is that humanity is inherently sinful and can only
be redeemed through Christ’s sacrifice. By allowing the scientific
study of nature to take precedence over the Bible’s message, the nat-
ural theologians were opening the door to a materialism that would
ultimately seek to replace the Christian message altogether. As we
shall see, the exponents of natural theology had to work hard to en-
sure that their position did not become corrupted in this way. Some
more extreme evangelical groups certainly turned their backs on
the new science altogether. Recent historical studies have shown
that in this earlier period there were many evangelicals who still
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hoped that better study of the book of nature would show that it
could be reconciled with the Bible, even if it told us nothing about
the message of salvation (Fyfe, 2004 and more generally on evan-
gelicals and science, Livingstone, Hart, and Noll, 1999). Their pop-
ular literature provided an antidote to the materialist ideas being
promulgated by radical groups. But much of the popular evangeli-
cal literature did not engage very closely with the latest develop-
ments, leaving its readers with a comfortable but highly vulnerable
sense of security.

THE AGE OF THE EARTH

In 1691 Ray could still write as though there had been just a sin-
gle creation. But even he was already becoming concerned by evi-
dence from the study of rocks and fossils. Much of the earth’s
surface is composed of rock formations that look as though they
have been laid down by natural forces in the course of what was
probably a long period of time. There are stratified rocks that ap-
pear to be layers of hardened mud or sand, and these are often
folded and twisted, and sometimes interspersed with veins of volca-
nic larva. There must have been great changes to the surface after
these rocks were laid down. More seriously still, the sedimentary
rocks contained what appeared to be the petrified remains of once-
living things, some of them quite unlike the animals and plants of
the modern world. Many naturalists at first attributed this evidence
of change to the effects of Noah’s flood. But this did not really ex-
plain why the fossils seemed to indicate a sequence of different
populations succeeding one another in the course of time. By the
time Paley wrote his Natural Theology in 1802, it was becoming
hard to resist the implication that there had been not one creation,
but many, spread over a period of time far greater than that allowed
for by Archbishop Ussher’s calculations (Greene, 1959; Haber, 1959;
Rudwick, 1972, 2005).
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In the late seventeenth century, some of Ray’s contemporar-
ies tried to salvage the traditional timescale by arguing that the
rocks were all the product of the global catastrophe recorded in the
Bible, Noah'’s flood. Thomas Burnet’s Sacred Theory of the Earth of
1681 supposed that the mountains were formed when the rocks of
the original crust collapsed into underground caverns. The water
displaced from the depths generated the great flood and then set-
tled down to become the oceans of today. William Whiston, a fol-
lower of Newton, suggested that the flood was caused by a comet
that nearly collided with the earth. Burnet and Whiston were suf-
ficiently in tune with the new scientific worldview to suggest that
the flood was a natural, not a supernatural event. Burnet argued
that an all-knowing God could foresee the sins of Noah’s genera-
tion and set up the machinery of nature so that it would result in a
flood at the appropriate time to serve as punishment. Even so, he
was criticized by clergymen for playing fast and loose with the text
of Genesis.

Invoking a flood that covered the whole earth could explain how
fossil-bearing rocks could be formed even high in the mountains.
But as Nicholas Steno and Robert Hooke had noted as early as the
1660s, there was evidence of massive earth movement affer the sedi-
mentary rocks were laid down. Steno also realized that there was a
sequence in which the sedimentary rocks were formed, with the
lowest being necessarily older than those which now lie on top of
them. Neither dared to challenge the traditional biblical timescale,
and were thus forced to imagine great catastrophes in addition to
the flood that reworked the surface very rapidly.

Hooke and Steno were convinced that fossils were the remains of
once-living things buried in sediment which had now hardened
into rock. Steno was an anatomist, born in Scandinavia, who con-
verted to Catholicism when he moved to work in Italy. He studied a
shark cast up on the Italian coast and showed that its teeth were
identical to a common type of fossil. Fossils were not a problem for
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those who saw the flood as the source of the sediment that formed
the rocks. But Steno knew that the lower rocks contained different
fossils to those found in the overlying rocks. Perhaps this was due
to differences in the rate at which the corpses of the various
forms of life settled to the bottom of the flood water (the explana-
tion still used by young-earth creationists today). There was an al-
ternative possibility, however, which seemed more plausible once it
was recognized that there were major earth movements after some
of the sediments were laid down. Perhaps the deeper rocks were sig-
nificantly older than the superficial ones. There may have been
successive periods of rock formation, an idea that would become
increasingly difficult to reconcile with a short timescale. Hooke
pointed out that some of the older fossils—the coiled shells known
as ammonites, for instance—were different to any species known in
the world today. He thus confronted a major problem for the idea
of divine creation: the possibility that some species had gone ex-
tinct in the course of the earth’s history.

In the course of the next century or so, the majority of working
naturalists became convinced that the structure of the earth’s sur-
face could not be explained by a single catastrophe even such as the
flood. There was just too much evidence of major changes—earth
movements and erosion—occurring after the older rocks were laid
down. Something like the modern idea of a sequence of geologi-
cal periods began to take shape, and the timescale began to expand
beyond that allowed by Ussher. In 1749 the radical French natural-
ist, the comte de Buffon, suggested that the earth might be 70,000
years old—trivial by modern standards, but a tenfold increase on
Ussher’s figure (Roger, 1997). Buffon was the superintendent of the
French king’s botanical garden in Paris, an influential position that
gave him considerable immunity from ecclesiastical interference.
His estimate of the earth’s age was indeed criticized by the Church,
but he issued only a token response and returned to the topic in
1778 to postulate a sequence of what he called the “epochs of na-
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ture,” each characterized by a different set of conditions. Buffon
thought the earth had been knocked off the sun by a colliding
comet, so he was convinced that the surface temperature in each
period had been successively lower. He also thought the oceans were
gradually getting shallower, which explained fossil-bearing rocks in
mountainous regions without recourse to either a flood or a cata-
strophic earthquake. In his theory there were seven epochs, in the
course of which the earth gradually took on its modern form and
the environment became suitable for the species we know today. In
effect, Buffon’s epochs were what we now call geological periods.
The somewhat arbitrary division of a fairly gradual process into
seven epochs was driven by the suggestion that those wishing to re-
tain some connection with the biblical record could see each epoch
as one of the “days” of creation.

Buffon was creating a true history for the earth, although its
stages were defined by a cosmological theory in which the planet
steadily cooled down. He also saw that one could appeal to evi-
dence derived from the rocks to establish the sequence of events.
The development of what eventually became known as the science
of geology came from ever more detailed applications of this last
approach. In the decades before 1800, the German mineralogist
Abraham Gottlob Werner created a model of earth history based on
the other key “direction” built into Buffon’s cosmology, the retreat
of a great ancient ocean. But Werner’s succession of geological peri-
ods was firmly based on empirical evidence: it established a se-
quence in which the different formations of rock were laid down.
He made little use of fossils and incorrectly assumed that each
type of rock was only deposited during a single geological period.
Nevertheless, the idea that the succession of formations marked
a sequence in time, the principle of stratigraphy, became firmly
established by Werner and his followers, who were known as
“Neptunists” (after the Roman god of the sea).

Like Buffon, Werner did not believe that earth movements were
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powerful enough to cause major changes to the surface. For this
reason his Neptunist theory was routinely criticized by earlier his-
torians of geology. Some of his followers also tried to argue that
Noah’s flood was a real event—a catastrophic re-emergence of the
waters of the ancient ocean—and this was seized upon as evidence
that the theory was a conservative effort to resist the development
of a more realistic view of earth history (Gillispie, 1959). Later his-
torians of geology have recognized how unfair this characterization
is (e.g. Laudan, 1987; Oldroyd, 1996). Most Wernerians did not be-
lieve in a recent flood, and imagined a vast sequence of events pre-
dating the period in which human life was possible on the earth.
Once it was realized that geological periods are best identified by
their fossil contents, not by the mineral composition of their rocks,
the Neptunist approach became the basis for establishing the mod-
ern system of geological periods.

The other development that was needed to create the modern
view of earth history was the replacement of the retreating-ocean
theory with Hooke’s view that earth movements could elevate
mountains and continents from beneath the ocean where the sedi-
mentary rocks are laid down. Conventionally, the emergence of this
modern viewpoint is associated with the Scottish geologist James
Hutton, whose Theory of the Earth of 1795 is supposed to have es-
tablished the true extent of geological time. Hutton was a leading
figure in the talented group that made Edinburgh a center of cul-
ture in the late eighteenth century—his friends included the philos-
opher David Hume and the economist Adam Smith. His vision of
the earth’s history was sustained by the idea of an eternal balance
between destruction and creation. He imagined erosion by rain, ice,
and rivers gradually wearing away the mountains over vast periods
of time, while earthquakes gradually built up new continents else-
where. Because he thought that earth movements and volcanic ac-
tivity were produced by a core of intensely hot material at the cen-
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ter of the earth, his theory became known as “Vulcanism” after the
Roman god of fire. For Hutton, there had been cycles of the de-
struction and creation of land stretching over immeasurable peri-
ods of time. Although superficially similar to some aspects of the
modern viewpoint, historians now recognize that in some respects
Hutton’s was a very un-modern theory. The trouble is that his cy-
cles of erosion and elevation were almost literally eternal—there
could be “no vestige of a beginning, no prospect of an end.” Hutton
was a deist, who imagined a God who created a perfectly designed
earth capable of sustaining life indefinitely. He had no interest in
establishing a sequence of geological periods.

The next generation of geologists accepted that earth move-
ments raised new continents, but they were reluctant to evoke the
vast periods of time necessary for modern earthquakes to achieve
such large-scale effects. Instead they supposed that there had been
occasional episodes of violent uplift separated by long intervals of
relative calm. This was the theory of “catastrophism,” which has
also received bad press from historians of geology because it limits
the time span of earth history and encourages the possibility that
the last catastrophe might be identified with Noah’s flood. The
English geologist William Buckland, an ordained clergyman who
taught at the notoriously conservative University of Oxford, is often
vilified as an exponent of this last-ditch attempt to salvage a scrip-
tural geology. Buckland was a colorful figure who became notori-
ous for trying to eat an example of every known species (including
the rare ones found only in the zoo). But he was a skilled anatomist
and geologist, and an effective lecturer who did much to create an
opening for the new science in conservative religious circles. In
1823 Buckland claimed he had found evidence of a geologically re-
cent flood covering the whole of Europe. At Kirkdale in the York-
shire hills he studied a cave filled with dried mud containing the
bones of species no longer found in England. He was able to show
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that the cave had once been a hyenas’ den, and argued that the
bones here and in similar caves elsewhere must have been buried
when a flood swept across the face of the earth.

The deposits Buckland studied were eventually seen as relics of
the Ice Ages, and it would be easy to portray him as being led astray
by his enthusiasm to re-establish a worldview consistent with Gene-
sis. But his catastrophism was not an effort to defend a young earth
(Rupke, 1983). Buckland knew perfectly well that the superficial
deposits we now see as products of the ice-sheets were laid down at
the very end of a vast sequence of periods in which uplift had alter-
nated with long periods of tranquility. Later catastrophists would
routinely accept an age of 100 million years for the earth—well
short of modern estimates, but way outside Ussher’s chronology.
The idea of a diminishing level of geological activity also made
good sense if the heat of the earth’s core was responsible—how
could Hutton’s vision of an eternally active earth be squared with
the laws of physics, which establish that any hot body must cool
down?

The clearest evidence that catastrophism was not a backward-
looking approach to earth history derives from the fact that it pro-
vided the conceptual foundation upon which the modern identi-
fication of the geological periods was based. In England, the canal
builder William Smith recognized that the rock strata through
which his laborers had to dig could best be identified by the differ-
ent fossil shells they contained. Evidently, each period of the earth’s
history had been inhabited by a different set of species adapted to
the conditions of the time. In France, the anatomist Georges Cuvier
studied the fossil bones being dug up from the various strata and
realized the same point—each period has its own characteristic
species of animals (Coleman, 1964; Outram, 1984). Cuvier could
reconstruct the original form of the animal from the incomplete
fossil bones, and he could show quite conclusively that the ancient
species were now extinct. Nothing like the mammoth or the mast-
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odon—giant ancient elephants—could be alive today without ex-
plorers having discovered it. Yet these were species distinct from the
living elephants, so they must now be extinct. Mammals from the
older rocks were unlike anything alive today, establishing a general
rule that the further back in time one goes, the greater the differ-
ence from the modern species.

Lower down in what would soon be called the Mesozoic rocks,
there seemed to be no mammals at all, and in 1831 Gideon Mantell
coined the term “Age of Reptiles” to denote this period. He had de-
scribed the teeth of a giant herbivorous reptile he called Iguanodon.
Buckland had already described a giant carnivore he called Mega-
losaurus. In 1841 the anatomist Richard Owen introduced the term
“Dinosauria” to describe these ancient reptiles, and the dinosaurs
have remained the best-known examples of the Age of Reptiles
ever since. Beneath the rocks of the Age of Reptiles there were
formations with no land creatures at all, and the oldest rocks in
the fossil-bearing series seemed to contain only invertebrates. The
modern sequence of the geological period was beginning to be
established, and most of the names we still use for them were
coined by catastrophists. Far from hindering the advance of geol-
ogy, catastrophism encouraged the recognition that there were dis-
tinct periods of earth history, even if establishing the exact bound-
aries was a complex business requiring much negotiation and
sometimes acrimony among the experts (Rudwick, 1985). The ca-
tastrophes could be seen as convenient punctuation marks dividing
geological time into recognizable units. Modern explanations of
mass extinctions have reintroduced a role for catastrophes, as with
the widely accepted view that the impact of an asteroid was respon-
sible for wiping out the last of the dinosaurs.

The geologists of the mid-nineteenth century had thus devel-
oped a model of the history of life that was remarkably similar to
the modern one, with a single crucial difference. They believed that
species became extinct suddenly, wiped out by violent earthquakes
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and tidal waves that devastated whole continents, if not the whole
earth. And when the slate was thus wiped clean of life, they as-
sumed that God would step in and create a new population of spe-
cies adapted to the next interval of stability. Paley’s argument from
design could be preserved by imagining not a single creation in
the Garden of Eden, but a sequence of such events occurring at
the beginning of each geological period. Buckland wrote a book in
a series commissioned by the Earl of Bridgewater to expand the
claim that science revealed the “power, wisdom and goodness of
God.” His Bridgewater Treatise (1836) surveyed the whole known
fossil record, reconstructing what the extinct animals had looked
like and arguing that each species was well-adapted to the environ-
ment of the period in which it lived. If the species became step-by-
step more similar to those we know today, that was because the
earth’s environment was gradually becoming more benign as the
planet cooled down. God could thus create successively higher forms
of life in each geological epoch, culminating with the appearance of
humans (Bowler, 1976a, Rupke, 1983). Buckland certainly did not
believe that the physical catastrophes were supernaturally caused—
the cooling-earth theory explained why past events were more
violent.

Buckland’s vision was still bounded by the idea of divine cre-
ation, even if extended vastly beyond the traditional understand-
ing of the biblical story. Most educated people of his time were
not deeply concerned by the apparent undermining of Ussher’s
timescale of earth history. Biblical scholars were already beginning
to realize that the books of the Bible could be understood as histor-
ical records, whatever the spiritual message they conveyed. They
were limited by the conceptual system of the people who wrote
them, and thus spoke in allegorical terms when dealing with events
outside human experience. The creation story did not have to be
taken absolutely literally, as long as its spiritual message—that the
earth is a divine creation—is respected. There is, in fact, no evi-
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dence that the early saints and scholars who formulated the basis of
Christian teaching took the Genesis creation story to mean that the
earth was created in seven 24-hour days. It was the Protestant theo-
logians of Ussher’s time who focused their attention so closely on
the written text that they felt compelled to take it all literally.

Two different approaches were available to those looking for a
less restrictive understanding of the Genesis story. As Buffon had
somewhat cynically noted, one could understand the term “day” to
refer to a time period of indefinite length. Thus the main geological
epochs became the days of creation. This view was endorsed in the
nineteenth century by geologists such as Hugh Miller and J. W.
Dawson. Alternatively, the text of Genesis seems to allow for a
gap between the creation of the universe and the events in the
Garden of Eden. If this gap were an enormous period of time, it
could contain all the events of earth history not actually recorded in
the text. This interpretation was favored by William Buckland and
Adam Sedgwick, and was promoted in America by Edward Hitch-
cock. Both approaches allowed the catastrophist geologists to ac-
cept a vastly extended history for the earth while retaining Ussher’s
timescale for human history. It was an article of faith that no hu-
man remains were found in the fossil record, so the human species
was a very recent creation. Only in the 1860s did archaeologists’
discovery of stone-age tools threatened this compromise position.

The catastrophists’ reliance on miraculous creation provides an-
other reason why their theory has been widely, if unfairly, dismissed
as a hindrance to the development of the modern form of geology.
Historians’ attention switched to the emergence of the alternative
“uniformitarian” approach, which had been pioneered by James
Hutton but was thrust to prominence in the 1830s by Charles Lyell
(Wilson, 1972). Lyell had been trained in the law, but had devel-
oped an interest in geology through contact with Buckland. He
soon became dissatisfied with Buckland’s explicit efforts to identify
the last geological catastrophe with Noah’s flood. Lyell’s liberal po-
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litical views made him suspicious of efforts to defend the new sci-
ence by using it to uphold established religion. His Principles of
Geology of 1830-33 argued that it was unscientific to postulate ca-
tastrophes outside the range of anything experienced by humans.
Only observable causes could be used in a scientific theory, and this
meant that the uplift of mountains was due to the accumulated
effect of normal earthquakes over millions of years. The carving
out of valleys was similarly the result of normal processes of ero-
sion by rain and streams over a vast period of time. For Lyell, time
replaced violence in the explanation of how the earth’s surface was
shaped. The hundred million years accepted by most catastrophists
for the total age of the earth was nowhere near enough to have pro-
duced the effects we observe in the geological record. Lyell probably
thought in terms of billions of years—correctly according to mod-
ern estimates—although he would not name an actual figure. In
fact Lyell shared Hutton’s view that the cycle of creation and de-
struction had gone on more or less eternally. In Stephen Jay Gould’s
view (1987), Hutton and Lyell adopted a steady-state view of earth
history, not one based on a genuine historical sequence in which
the past was significantly different from the present.

Lyell’s theory was effective not so much in converting the ca-
tastrophists (it didn’t) but in convincing everyone that modern
causes were active enough to have produced at least some of the
changes visible in the geological record. His greatest disciple was
Charles Darwin, who saw evidence while on the voyage of HMS
Beagle that the Andes mountains of South America have been
raised gradually by earthquakes similar to those which still affect
the region. Darwin went on to extend the uniformitarian method
into an area that Lyell avoided, the origin of new species. Lyell ac-
cepted that extinction must be a gradual process occurring as con-
ditions gradually changed and became less suitable to the existing
species. But he would not accept that natural causes could actually
change species to adapt them to the new environment. Lyell still be-
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lieved in divine creation, although for him species would have to be
created from time to time on a more or less continuous basis.

CHALLENGING DESIGN

The catastrophist position was quite modern in some respects, yet
it stopped short of the last major step that was needed to formulate
an evolutionary viewpoint. It accepted that the earth’s physical his-
tory was a process governed by the normal laws of nature, such as
the law of cooling. But on the question of how new developments
took place in the world of life, many catastrophists remained com-
mitted to the idea of miraculous creation, or at least of some super-
natural involvement which allowed new species to be seen as prod-
ucts of divine wisdom. Nature could sustain life, and even destroy it
on a wholesale basis, but natural processes were incapable of any
truly creative act.

From the start there were some skeptics who were suspicious of
the desire to retain so close a link with the traditional model of di-
vine creation. The eighteenth century became known as the Age of
Enlightenment, as European thinkers became convinced that hu-
man reason could understand the laws governing the world, life,
and even society (Israel, 2001; Outram, 1995; Porter, 1990). There
was a new air of confidence, generating a willingness to challenge
traditional authorities when they seemed to block the advance of
rational investigation and reform. In the end, this attitude would
lead to the political upheavals of the American and French revolu-
tions, with far-reaching consequences for the subsequent develop-
ment of Western societies.

More directly relevant to our present topic is the willingness of
some more radical thinkers to challenge the Christian religion in
general, and the biblical story of creation in particular. From these
challenges came some of the first naturalistic alternatives to the tra-
ditional vision of divine creation. These early speculations often
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bear no resemblance to the modern theory of evolution, which is
why I will use the contemporary term “transformism” to describe
them. Far from treating their authors as “forerunners of Darwin”
(as in Glass, Temkin, and Strauss, 1959), we should see them as evi-
dence of just how difficult it was to formulate the modern theory of
evolution. Darwin’s model, based on the divergent evolution of re-
lated species from a common ancestor, was not a self-evident solu-
tion to the problem. Radical naturalists explored a number of quite
different alternatives, which have been misunderstood by later biol-
ogists and historians. Too much hindsight has been applied to these
theories, making them seem like precursors of Darwinism when in
fact they were pointing in very different directions.

As radical naturalists began to explore different ways of under-
standing how the succession of living things might be produced,
conservatives were forced to rethink the idea of design. Some were
eminent scientists in their own right, and they did not want to be
dismissed as out of touch with the latest developments. Even the
opponents of transformism had to accommodate themselves to
the possibility that the creation of living things followed law-like
trends which looked superficially very similar to what the trans-
formists were predicting. In the decades before Darwin published
the Origin of Species, the idea that the history of life might un-
fold by law rather than by a succession of miracles began to gain
some degree of credibility. In one sense this paved the way for the
reception of Darwin’s theory, but it also shaped—and perhaps dis-
torted—the way in which the public perceived the message con-
tained in his book.

One figure who has routinely been misidentified as a forerunner
of Darwinism is the comte de Buffon, whose estimate of the earth’s
antiquity challenged the literal reading of Genesis in 1749 (transla-
tions in Buffon, 1981; see Bowler, 1973; Roger, 1997). Buffon was a
follower of Newton, who hoped to extend the realm of naturalistic
explanation to the whole physical and biological world. His sugges-
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tion that the earth was formed when a comet struck molten mate-
rial from the sun was the first step in this campaign. But when it
came to explaining the origin and development of life, Buffon was
far less decisive. As he wrote the successive volumes of his Natural
History he circled around the problem, sometimes contradicting
himself. He argued that the relationships between species used by
Linnaeus to classify them into groups had to be based on some-
thing real—he had no time for the assumption that the relation-
ships were part of God’s great plan. Yet he could not shake off the
traditional belief that species were real and fixed, as permanent as
the laws of nature. In the end, he accepted that the closely related
species linked by Linnaeus into a single genus were the products of
a natural process of transformation in the course of time. The lion,
tiger, and leopard had diverged from a common big-cat ancestor,
perhaps as the original population was split up by migration to dif-
ferent parts of the world. Yet at the same time he declared that the
modern forms were not true species. The lion, tiger, and leopard
were merely very strongly marked local varieties of a single big-cat
species. If Buffon took one step toward the modern idea of diver-
gent evolution, he took another step back to the traditional as-
sumption that the main types of life are permanently fixed.

But where did the ancestors of the big cats and the other main
animal types come from? As a materialist, Buffon was certainly
not going to concede that they were created by miracles at certain
points in the earth’s history. Instead he appealed to the ancient
notion of “spontaneous generation,” according to which maggots,
for instance, were produced naturally from decomposing meat.
Francesco Redi had already shown that this explanation was wrong
in the case of maggots—they hatched from flies” eggs laid on the
meat. But Buffon performed experiments which seemed to show
that micro-organisms, at least, could be produced by such a sponta-
neous coming together of the “organic particles” in meat juices.
In fact, he had not sterilized the apparatus properly, as Lazarro
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Spallanzani showed, but this took some time to establish with com-
plete certainty. In the meantime, Buffon could point to his experi-
ments as evidence that unaided nature could spontaneously assem-
ble living things from a loose collection of “organic particles.” If
micro-organisms could be produced in the laboratory, who knows
what nature might generate in the vast, warm oceans of the ancient
earth? In his Epochs of Nature of 1778, Buffon postulated two major
episodes of spontaneous generation, the first forming the fossil spe-
cies that eventually became extinct, the second producing the an-
cestors of the major animal types of today. He hinted that exactly
the same species would be generated on the other planets of the so-
lar system when they reached the right temperature.

Some of the radical French philosophers with whom Buffon was
on good terms were even more aggressive (Roger, 1998). Denis
Diderot was the editor of a great Encyclopedia that criticized many
of the assumptions on which the old social order was based, paving
the way for the French Revolution of 1789. He was an atheist who
went much further than Buffon in attacking the religious beliefs
upon which the Church based its authority to uphold the divine
right of the king and the aristocracy. In works which were so sub-
versive that they had to be circulated in secret (modern translation
in Diderot, 1966), he imagined a nature that was subject to constant
flux, with no fixed species—and hence, by implication, no fixed so-
cial classes. There was no divine plan. Buffon was right to imagine
episodes of spontaneous generation, but these did not produce pre-
determined types that might be mistaken for divinely ordained
units in a plan of creation. No, nature just produced living things at
random, their organs pasted together without plan or purpose.
Most died off immediately, but a few by chance could survive and
breed, becoming the ancestors of the species we know today. Even
then, there was nothing to guarantee the fixity of the type, and the
occasional appearance of monstrosities in the course of normal re-
production suggests that the process of trial and error is still going
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on. At one level, Diderot anticipated the logic of natural selection,
but his was no scientific theory of gradual evolution. It still imag-
ined that complex animals could be formed directly by spontane-
ous generation. And the hint that monstrosities might be a source
of new species offered no explanation of how they would per-
petuate themselves. Diderot’s ideas were a speculative assault on
the logic of the argument from design, not a scientific theory of
evolution.

Diderot’s rejection of design was paralleled in the views of the
Scottish philosopher David Hume, whose Dialogues on Natural Re-
ligion also attacked the logic of the analogy between living species
and human artifacts. We can see watchmakers building watches,
but no one has ever seen a species produced by a miracle, so how do
we know that the same element of design is involved? Nature looks
more like a gigantic living organism than a colossal machine, so any
application of a model based on engineering is invalid. Hume of-
fered no rival theory to explain how species became adapted to
their environment, but some historians think that his philosophy of
overall skepticism was an important influence on Darwin. Hume
denied that we can see the underlying causes that operate in na-
ture—all we observe are regularities in the phenomena we investi-
gate. Those who claim to see clear evidence that there is a divine
plan are thus deluding themselves. We need to look more carefully
at what regularities actually occur in nature—and as Darwin found,
the closer you look, the less secure the idea of the absolute stability
of species seems to be.

THE FIRST TRANSFORMISTS

The Enlightenment skeptics challenged the argument from design,
but they can hardly have been said to have formulated a workable
alternative that naturalists could use to explain the development of
life. To some extent, the revival of the ancient notion of spontane-
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ous generation served as a distraction, deflecting attention away
from what we now see as the more plausible approach based on the
transmutation of existing species. The eighteenth-century material-
ists were more interested in the origin of life—speculating about its
variability once formed presented less of a challenge to the model
of divine creation. But the claim that unaided nature might have
generated complex animals from disorganized matter, even at some
remote point in the past, was beginning to seem less plausible.
Buffon’s experiments did not stand the test of time, as Lazzaro
Spallanzani demonstrated when he showed that if the meat juices
were properly sterilized, no micro-organisms were produced. Those
favoring materialism continued to believe that perhaps the most
basic form of life might be produced directly by nature, and by
the end of the century the discovery of the electric current offered
them a new force which, it was hoped, might explain how dead
matter could be brought to life. But the process of spontaneous
generation could only start the ball rolling for the development of
life. It could produce the most basic starting point, but more com-
plex creatures would have to be developed in the course of time
from these primitive origins. Life would have to change through
time, making transformism an essential component in the skeptics’
assault on the design argument. Species would have to become
steadily more complex, introducing the idea of progress into the or-
ganic world. And they would have to find ways of surviving in the
conditions they encountered, making adaptation a natural process
rather than a divinely preordained state.

Any suggestion that living species, including the human species,
could be produced by natural means threatened the traditional in-
terpretation of Genesis. The emergence of these early ideas cannot
be understood except in the context of a radical intellectual move-
ment that favored skepticism, materialism, and even atheism. But
these were also ideas with social implications: the Church served as
a bastion of the traditional social order based on rule by a monarch
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and an aristocracy. The social hierarchy was divinely established, so
to challenge it by calling for reform was to challenge the way God
had ordered the universe. Transformism undermined the credibil-
ity of Genesis, thereby threatening the claim that there was a di-
vinely preordained structure built into the world. If nature could
change, then why not society? Social thinkers such as the marquis
de Condorcet appealed to the idea of progress to justify calls for re-
form. They argued that throughout history, society had been grad-
ually changing as humanity developed better ways of exploiting
nature. If progress had occurred from the earliest times to the pres-
ent, then it was only natural to expect that it would continue into
the future. Future progress, of course, meant reform of the existing
social order. Expanding the idea of progress into the organic world
merely extended this argument—progress was inherent in both na-
ture and society. The improvement of society was an inevitable out-
come of processes built into the very fabric of the universe. Many
who favored reform welcomed the idea of transformism once it was
linked to the ideology of progress (Ruse, 1996).

Diderot’s Encyclopedia was meant to show how new trades were
transforming society. By implication, those who understood and
practiced those trades had a better right to govern than the aristoc-
racy for whom land was the only source of prestige and power. Such
ideas would help to destabilize the French monarchy and lead to the
Revolution of 1789. Here the demand of the middle classes for
power and influence would be worked out in blood, both on the
guillotine and on the battlefields of Europe. But in Britain the mid-
dle classes had a head start and were able to engineer a transforma-
tion of society which, despite various episodes of confrontation,
was gradual and relatively peaceful. The inventors and entrepre-
neurs who built the Industrial Revolution became rich as the econ-
omy expanded and were able to use their wealth to buy social posi-
tion and political influence. They were anxious to use the latest
developments in science both to promote technological innovation
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and to bolster the ideology of free enterprise on which their suc-
cess was based. Here too the idea that nature was an ever-changing
system of progress and adaptation provided the basis for an alter-
native to the conservatives’ insistence on stability and the divine or-
der. The radicals who represented the laborers who worked in the
new industries wanted an even greater level of reform that would
benefit the whole of society, not just the managers. Those who had
everything to gain from social change welcomed the progressionist
model of transformism with open arms.

Two figures are widely identified with the introduction of a com-
pletely transformist vision of how nature develops. In Britain, Eras-
mus Darwin is remembered both for his own pioneering contribu-
tions, and for the fact that it was his grandson, Charles Darwin,
who conceived and popularized the modern version of evolu-
tionism. In France, Jean-Baptiste Lamarck published more exten-
sive accounts of a similar view of natural development and founded
a movement that preceded and for a while seemed to offer a viable
alternative to Darwinism. Erasmus Darwin was a member of the
new middle-class elite that was bidding for power and influence in
the increasingly industrialized society of Britain. Lamarck worked
at the restructured Museum of Natural History created by the revo-
lutionary government in France. Both linked spontaneous genera-
tion with the idea that living things have progressed and adapted
over vast periods of time to generate the variety of forms we see
around us today.

A successful physician, Erasmus Darwin founded the family for-
tune that would one day sustain his grandson in comfort (Browne,
1989; McNeil, 1987; Porter, 1989). He worked not in London but in
the English Midlands, the heartland of the Industrial Revolution.
He was a close friend of James Watt and Matthew Boulton, who
were introducing steam power to drive the machinery of the new
industries, and of Josiah Wedgwood, founder of the pottery firm
that was one of the great success stories of the age. These were all
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people who appreciated the power of innovation to transform the
economy and society itself. They were mostly nonconformists in re-
ligion, opposed to the Church of England’s function as a bastion of
the old social order. Some, like Erasmus Darwin himself, were in-
clined to a deism that represented God as the Creator of a self-de-
veloping universe. He saw how the ideology of progress could be
translated into the organic world to give a vision of universal his-
tory that would serve as a foundation for the model of social prog-
ress. He was also a poet, who articulated this image in verses that
became quite popular in the era just before the Romantic move-
ment transformed literary tastes.

As a medical man, the older Darwin was certainly aware of the
ideas proposed earlier by radical thinkers such as Buffon. He was
prepared to accept that unaided nature could generate simple living
organisms: God did not need to create by miracle, because the
laws He had established were designed to allow natural structures
to increase their level of complexity. Once life had appeared, each
organism strove to adapt itself to its environment and to reproduce.
Some forms became predators, and Darwin was well aware of the
role played by struggle in nature. Some historians have tried to see
in this aspect of his thought an anticipation of his grandson’s the-
ory of natural selection. But recognizing the prevalence of blood-
shed and cruelty is not the same as seeing the selection of random
variation as a creative force. Erasmus Darwin was more interested
in how individuals improve themselves through their own efforts.
He was fascinated by the process of reproduction (and not just in-
tellectually, since he fathered a large family of children). Like
Lamarck, with whom the idea is normally associated, he simply as-
sumed that any characters acquired by the organism in the course
of its efforts to survive would be reflected in the process of repro-
duction and thus passed on to the offspring. Thus as individuals
improved themselves, so did the race, because each generation was
born with the accumulated benefits acquired by its forebears. Dar-
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win articulated this idea into a vision of universal progress in which
life ascended the scale of complexity—usually known as the “chain
of being”—through its own unaided efforts at self-improvement.
Humans were merely the highest products of this universal trend,
and modern social progress was its inevitable continuation.

Erasmus Darwin’s most systematic account of his theory came in
a single chapter of his book Zoonomia: or the Laws of Organic Life
(1794-96). But because this was a physician’s vision of life, it paid
little attention to the problems of a working naturalist trying to un-
derstand the relationships among species and their succession in
space and time. His impact came more from his poetic vision,
which occasionally broke out into an ecstatic vision of progress, as
in The Temple of Nature of 1803 (lines 295-302):

OraaNIc LIFE beneath the shoreless waves

Was born and raise’d in Ocean’s pearly caves.
First forms minute, unseen by spheric glass,
Move on the mud, or pierce the watery mass;
These, as successive generations bloom,

New powers acquire, and larger limbs assume;
Whence countless groups of vegetation spring,
And breathing realms of fin, and feet and wing.

These lines would have been read in many a polite household, and
would certainly have come as something of a shock to anyone used
to thinking in terms of divine creation. Paley’s Natural Theology
was in part a response to the challenge posed by Erasmus Darwin’s
transformism.

Jean-Baptiste Lamarck’s theory was a more effective assault on
the old, static vision of nature because it was disseminated from the
heart of the new scientific community established in revolutionary
France. Lamarck was an eminent naturalist who made major con-
tributions to the classification of the invertebrates. His theory may
have been speculative, but it could not be dismissed as the product
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of an imagination out of touch with the realities of nature. By
modern standards, the theory is indeed a bizarre framework which
articulates the idea of natural development in a way that is very
difficult for us to comprehend properly. Historians are now con-
vinced that it is a mistake to treat Lamarck as a forerunner or
precursor of Darwin (Barthélemy-Madaule, 1982; Burkhardt, 1977;
Corsi, 1988a; Hodge, 1971; Jordanova, 1984). Yet the impact of
this rival to natural theology would reverberate among the radical
thinkers of the early nineteenth century in a way that would cer-
tainly shape the world in which Charles Darwin functioned. The
conservative establishment might try to dismiss Lamarck as a crazed
visionary, but radicals looked to his work for ammunition to use in
their campaign to discredit the ideology of a hierarchical world es-
tablished by divine fiat.

Lamarck was originally a botanist, and at one time served as the
tutor to Buffon’s son. When the new revolutionary government in
France reorganized the country’s scientific institutions and created
a Museum of Natural History in Paris, Lamarck was appointed in
1794 to work on the invertebrates. The more prestigious task of de-
scribing and classifying the vertebrates was given to the man who
would eventually try to discredit him, Georges Cuvier. Whereas
Cuvier described the vast array of fossil bones being unearthed in
terms of fixed species that ultimately became extinct, Lamarck be-
gan to question the stability of living forms and proposed his the-
ory of transformism. This was already being formulated around
1800, but its best-known expression is the Zoological Philosophy of
1809 (translated as Lamarck, 1914).

Like Erasmus Darwin, Lamarck assumed that the simplest forms
of life could be produced by spontaneous generation. He appealed
to one of the great discoveries of the age, the electric current, which
Luigi Galvani had shown was intimately connected with the pro-
cesses of life. A dead frog’s legs could be made to jump when an
electric shock was passed through them. Significantly, in terms of
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the popular imagination, Mary Shelley’s gothic novel Frankenstein,
written in 1818, imagines the monster being brought to life by
electricity. Lamarck knew that unaided nature could not produce
complex living structures, but he imagined that the electric fluid
could generate the simplest forms of life. He was a uniformitarian
in geology, convinced that the earth had undergone vast cycles of
gradual change through time. The earliest forms of simple living
organisms had been produced in the distant past by spontaneous
generation. Gradual transformations over untold generations had
advanced these earliest forms up the scale of complexity to be-
come the higher animals of today. But here we encounter one of the
crucial differences between Lamarck’s theory and modern evolu-
tionism. Charles Darwin’s theory assumed that all later forms of
life, high and low, are the descendants of those early, very simple or-
ganisms. Lamarck thought that the spontaneous generation of sim-
ple living organisms had gone on throughout the earth’s history
and is still at work today. He posited that the reason why we still
have simple forms of life in the world is because they have recently
been produced by fresh acts of spontaneous generation.

Lamarck imagined that evolution is like an escalator transport-
ing successive generations steadily up the scale of development. The
problem with this assumption is that if you imagine life always be-
comes more complex, how can there be simple forms left in the
world? The only way out is to argue, as Lamarck did, that the simple
forms at the bottom of the scale are constantly being renewed.
Lines of progressive development are constantly setting off up the
escalator, all running up the same hierarchy of forms in parallel,
one behind the other. The highest forms of today, presumably our-
selves, are the product of the oldest line of development and have
had the longest time to mount up the scale. This is a profoundly
non-Darwinian way of visualizing organic change. It denies the
branching nature of evolution on which the classification of species
into groups of forms related by common descent is based. As we
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shall see in later chapters, the model of parallel developments as-
cending the same predetermined scale served as one of the most
potent alternatives to Darwinism and was only finally discredited in
the early twentieth century. Those who casually assert that evolu-
tion is based on the idea of inevitable progress should remember
this point.

Two further points reveal how far Lamarck was from our mod-
ern viewpoint. First, he did not believe that there were distinct spe-
cies in nature. He was convinced that natural forces operated so as
to produce a complete continuity of forms: there were no sudden
jumps in development, so there could be no distinct species. This is
the basis of a common argument still used against Darwin: If evo-
lution is a gradual process, where are the intermediates between the
apparently distinct forms we observe? This is a misunderstanding
derived from a failure to realize that evolution is a branching, not a
linear process. There are gaps because the lines of development are
split from time to time (by geographical barriers, for instance) and
the separate populations then move off in their own distinct direc-
tions. As they move away from the common ancestor, gaps open up
between them that allow them to be recognized as distinct species.

The second difference between Lamarck’s view and modern evo-
lutionism is that he did not accept the possibility of extinction. Ex-
ponents of natural theology had always been reluctant to concede
that God would create species only to allow them to disappear in
the course of time. Lamarck too felt that nature’s powers were so
great that none of her products could disappear without issue.
When Cuvier reconstructed ancient species from their fossil re-
mains and claimed that they were no longer in existence, Lamarck
insisted that they had simply changed into something else which is
still alive in the modern world. The idea that evolution is constantly
branching, so that some species die out while others divide into
multiple descendants, did not occur to him.

We now have to assess the one part of Lamarck’s theory which—
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although incorrect according to modern genetics—was neverthe-
less to play a significant role in the history of evolutionism. Al-
though he thought that there was a progressive force driving all
forms of life in parallel up the scale of complexity, he was an experi-
enced naturalist who accepted the point stressed by Ray and Paley
in their version of the argument from design. All species seem well
adapted to their way of life, a situation that the exponents of natu-
ral theology took as evidence of divine benevolence. Lamarck sug-
gested instead that there was a natural process which could gradu-
ally change living things so that they adapted to the environment in
which they had to live.

Charles Darwin would later postulate what he called natural se-
lection to explain how adaptive structures are built up. But Lamarck
appealed instead to an old idea, the inheritance of acquired charac-
teristics. Everyone knows that animals can acquire new characters
if they change their behavior to exercise their bodies in a new way.
An obvious illustration of this in human affairs is the bulging mus-
cles of the weightlifter, acquired thanks to many hours of pumping
iron. Animals too will acquire new bodily characters if they change
their habits. But what happens when they subsequently reproduce?
Will the acquired character be inherited, even to a slight degree,
by their offspring? Will the weightlifter’s children grow up with
slightly larger muscles than they would have had if their father
(and, for a better effect, their mother too) had not built their mus-
cles pumping iron? Many people assumed that there is a tendency
for the acquired characteristics to be passed on, and Lamarck also
believed this would happen. If one thinks of heredity as a process
by which the whole organism transmits its characters to its off-
spring, then this assumption is perfectly natural. Unfortunately,
modern genetics tells us that this is NOT the way heredity works:
only those characters already coded in the genes can be transmitted,
and effects developed by the body in addition to its genetic inheri-
tance are irrelevant to the reproductive process.
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In Lamarck’s day, however, genetics lay a century ahead and
there was little to challenge the popular assumption that acquired
characters can be transmitted. Lamarck realized that such a process,
acting over many generations, could explain adaptive transmuta-
tion. If animals modify their habits to cope with a changed envi-
ronment, they will acquire new characters adapting them to the
new habits. And if those characters are transmitted, the next gener-
ation will be born with that character already slightly better devel-
oped, and will add to it thanks to their own continued efforts. Over
many generations the new character will gradually be built up until
the species is perfectly adapted to the environment. The classic ex-
ample (although Lamarck himself only mentioned it briefly) is that
of the giraffe’s long neck. Assume that the ancestors of the modern
giraffes were mammals with normal necks something like a mod-
ern antelope. If they were confronted with a changed environment
in which the leaves of trees were the best source of food (perhaps
because the grass was disappearing), they would exercise their bod-
ies in a new way by stretching up to reach the branches of the trees.
Their necks would become slightly elongated—and their offspring
would be born with longer necks, which they would stretch further
as they too continued the new feeding habit. Over many genera-
tions of consistent exercise, the neck would become massively en-
larged, becoming the giraffe we know today. The neck of the mod-
ern giraffe is, in this example, the product of its ancestors’ efforts
accumulated over many generations.

In the later nineteenth century, many naturalists would accept
the inheritance of acquired characters as an explanation of adaptive
transformation. Lamarck was remembered as one of the first to
suggest the mechanism, and so it became known as “Lamarckism.”
Even Darwin thought the effect was real, although he subordinated
it to his own idea of natural selection. Only with the advent of
Mendelian genetics in the twentieth century did its plausibility di-
minish. But we must be careful when we evaluate the link between



66 SETTING THE SCENE

Lamarck himself and the later Lamarckians. They took the one
element of adaptive evolution from Lamarck’s theory and applied
it in a very different way. For Lamarck himself, the inheritance of
acquired characters was only a secondary process, modifying the
force of progressive development that pushed living things up the
scale of complexity. He did not explore the idea that related species
have diverged from a common ancestor, and—as already noted—
he rejected the possibility of extinction. His was certainly a com-
plete theory of transformism, but it was built on different founda-
tions to those which Darwin would employ. The difference between
Lamarck’s theory and Darwin’s is far more substantial than the
mere replacement of the inheritance of acquired characters with
natural selection.

Until comparatively recently, most historians assumed that
there was, in fact, no real continuity between Lamarck’s work and
that of later generations of evolutionists. In his own time, his ideas
were rejected by the conservative scientific establishment in both
France and Britain. It was the politically astute Georges Cuvier who
emerged as Lamarck’s most severe critic, effectively marginalizing
him as a visionary and a crank. The whole idea of transformism
was driven underground, to re-emerge only when Darwin reconfig-
ured the theory along modern lines. But thanks to the work of
historians such as Toby Appel (1987), Pietro Corsi (1988a), and
Adrian Desmond (1989), we now know that there is a more com-
plex story to be told about the intervening period. Lamarck was in-
deed rejected by the conservatives, but his ideas were taken seri-
ously by the radical thinkers who circled around the elite scientific
community. These were people who were often both politically as
well as intellectually radical—they wanted to explore new ideas that
seemed to threaten the foundations of the old worldview. If trans-
formism could be used to undermine the credibility of the static
model of creation, they would exploit it. The conservatives pre-
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tended that they were ignoring the challenge, but in fact they were
looking over their shoulders at a baying mob of critics.

In France, another rival of Cuvier—Etienne Geoffroy Saint-
Hilaire—adopted a rather different explanation of transformism
(Appel, 1987). He supposed that massive disruptions of embryo-
logical development might produce individuals with characters suf-
ficiently different to be classified as members of a new species. This
is transformation by sudden leaps or saltations, parodied in later
times as the theory of the “hopeful monster.” Geoffroy’s was a ma-
terialistic science that sought to explain the underlying similarities
of related species in naturalistic terms. In Germany, there was a
similar focus on the underlying unity of nature, as an alternative to
the utilitarians’ vision of each species being designed as a unique
adaptation. In Britain, Lamarck’s own ideas were synthesized with
this “transcendental anatomy” by a generation of radical anato-
mists who challenged the elite of the medical profession. They used
the various ideas of transformism to undermine the static model of
creation preferred by the established figures in the Royal College of
Surgeons (Desmond, 1989). Many were political radicals too, if
not outright revolutionaries. Transformism acquired the reputation
of being a materialistic science because it was being used by those
who sought to challenge the idea of design. By ridiculing the sci-
ence of the elite as out of date, these radicals hoped to undermine
the static model of creation and free things up so that reform could
take place.

One of the few exponents of this radical science remembered
in conventional histories is Robert Edmond Grant. Darwin met
Grant while he was a medical student in Edinburgh in the 1820s
and later recalled how shocked he was to hear Grant expound his
transformist views. Historians now suggest that Grant may have
had a much greater influence on the young Darwin than the latter
was later prepared to admit (Sloan, 1985). Darwin may not have
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taken Lamarck’s theory on board, but he became aware that there
were people looking for underlying unities in nature which could
only be explained in terms of transmutation. Although he went off
to Cambridge and absorbed a more conservative worldview based
on Paley, when he eventually reconsidered the case for transform-
ism, the memory of Grant’s Lamarckism returned to warn him of
how dangerous such ideas could be.

REINTERPRETING DESIGN

Grant and his radical allies represented the main threat against
which Christian writers declaimed. For the radicals, the new science
offered the hope of replacing religion with a completely materialis-
tic worldview. But there were many who wanted to preserve tradi-
tional religion while allowing the new science to flourish. In the es-
tablished church, natural theology was still highly valued, and a
new generation of devout scientists hoped that it could be reformed
in a way that would accommodate the latest insights without un-
dermining the argument from design. It has to be said, however,
that some of their efforts ended up looking very similar to the ideas
of the secularists. This was the trend that many evangelicals feared,
and although some of the more liberal evangelicals took on board
aspects of the new theories of development, many of the science
writers from this background focused on traditional aspects of nat-
ural history that did not raise the more threatening issues.

The social influence of religious groups was still considerable.
Grant himself was forced into obscurity when he left the safe haven
of Edinburgh to take up a position at the newly founded University
College in London. This was an institution founded by noncon-
formists (because Oxford and Cambridge still admitted only Angli-
cans), and it was more open to new ideas. But Grant’s radicalism
went too far, and although he kept his position he was gradually
marginalized within the scientific community of the capital. The
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man who engineered his downfall was the rising star of British
comparative anatomy, Richard Owen (Desmond, 1982; Rupke,
1994). As one of Darwin’s chief opponents following the publica-
tion of the Origin of Species, Owen has been vilified as an arch
conservative in conventional histories of evolutionism. He was cer-
tainly a difficult figure who alienated many of his fellow anato-
mists—but whether or not their harsh judgments can be taken at
face value is open to question. It is worth remembering that the
Natural History Museum in London owes its present form to Owen.
(If you go to the Museum today you will see a statue of Owen at the
head of the main staircase, whereas Darwin and Huxley are con-
signed to the tea-room beneath his feet.) Owen made his reputa-
tion among the conservative scientific elite by defending the idea
of design—but by the standards of the time he was an advanced
thinker who brought new ideas into comparative anatomy.

To understand the paradoxes of Owen’s position—and the com-
plex social environment within which the early ideas of transform-
ism had to operate—we need to appreciate that there are many dif-
ferent ways of thinking about organic relationships. Owen knew
that comparative anatomy was being stifled by the conventional
view that each species should be treated as a unique case of adapta-
tion. The whole point of comparing the internal structures of spe-
cies was to show how they were related to one another. The Ger-
mans had shown that one could visualize these relationships as
different adaptive modifications of an underlying basic pattern. In
his Archetype and Homologies of the Vertebrate Skeleton of 1848,
Owen introduced this Continental transcendental anatomy to Brit-
ain and presented it as an updated version of the argument from
design. The vertebrate archetype was the idealized basic form of all
backboned animals, of which the major classes (mammals, birds,
reptiles, fishes) are fundamental modifications. The same kind of
relationship could be seen at a finer level: the human hand, the
wing of the bat, the flipper of the whale, all showed the same un-
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derlying pattern of bones modified for different adaptive purposes.
For Owen, these “homologies” offer a better indication of design
than the adaptations themselves—they show that the Creator is a
rational God who works with a coherent plan.

Owen offered this interpretation of anatomical relationships as
an alternative to the radicals’ transformism. Relationships that they
(and modern evolutionists) explained in terms of natural trans-
formations, Owen presented as an idealized pattern in the mind
of the Creator. Note, however, that the emphasis has shifted a long
way from Lamarck’s theory—Owen’s new vision is fully compatible
with the modern system, which pictures relationships in branching
rather than linear terms. All Darwin had to do was turn the imagi-
nary archetype into a real common ancestor from which the related
species had diverged by adaptive evolution. In the 1820s and 1830s
it was vital for Owen to insist that no such natural transformations
were possible, and he stressed the distinct character of the various
modifications. This included in particular the distinction between
humans and their closest anatomical relatives, the apes.

At this point Owen was a confirmed opponent of Grant’s trans-
formism. Yet by the later 1840s Owen himself was beginning to re-
alize that one could imagine the adaptive modifications unfolding
through time as part of a divine plan programmed into the laws of
nature. He was even willing to interpret the succession of species in
the fossil record as a progression toward the human form:

The archetypical idea was manifested in the flesh under divers
such modifications, upon this planet, long prior to the exis-
tence of those animal species that actually exemplify it. To
what natural laws or secondary causes the orderly succession
and progression may have been committed we are as yet igno-
rant. But if, without derogation of the Divine power, we may
conceive the existence of such ministers, and personify them
by the term ‘Nature, we learn from the past history of our
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globe that she has advanced with slow and stately steps,
guided by the archetypical light, amidst the wreck of worlds,
from the first embodiment of the Vertebrate idea under its
Ichthic [fish-like] vestment, until it became arrayed in the
glorious garb of the human form. (Owen, 1849, p. 89)

Note that Owen explicitly mentions natural laws governing the
appearance of new forms, not miracles, although he supposes these
laws to embody God’s design. In the 1850s he would also show how
the fossil record could be seen as a sequence of increasingly special-
ized branches diverging from a more generalized common ances-
tor—something Darwin would take as evidence of adaptive evo-
lution. Owen would never accept a purely natural form of
evolutionism, but his later opposition to Darwin was founded not
on a total rejection of common descent, but on a distrust of the
materialistic nature of Darwin’s explanation of the process. Owen’s
recognition of the significance of homologies was a genuine ad-
vance in biological thinking that paved the way for general accep-
tance of what we see as the branching model of evolution. Far from
holding back the advance of science, a “modernized” version of the
design argument was able to generate insights that were of perma-
nent value and could be incorporated smoothly into the Darwinian
scheme.

THE VESTIGES OF CREATION

Owen realized that these views would not find favor with his con-
servative backers. He would only develop his theistic model of evo-
lution after Darwin had published. In the 1830s his opposition to
Grant’s radical transformism identified him as a key figure in the
defense of a discontinuous model of nature’s development. New
species may come in according to a lawlike pattern, but they are still
created separately. No one hoping to enter the elite ranks of the sci-
entific community could afford to be identified with the materialist
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doctrine of transmutation. Darwin himself, having conceived his
theory of natural selection in the late 1830s, was keeping it very
much to himself. But as Owen’s new ideas showed, the trend in sci-
ence was to extend the role of law in the explanation of origins at
the expense of the more unpredictable elements implicit in the tra-
ditional image of divine miracle. Would it be possible to convince
ordinary, deeply religious people that God might build laws into his
world that would allow His creation to unfold as He intended, but
without His continued miraculous interference? In effect, could
transformism be freed from the materialist label pinned onto it by
Grant and the radicals and presented in a new guise that could be
accepted by the middle classes? After all, the respectable leaders of
commerce and industry were just as wedded to an ideology of re-
form which demanded that society be seen as progressive rather
than static. What was needed was a popular account of transform-
ism that would link it to the idea of gradual (but not revolutionary)
progress.

Such a popular account appeared anonymously in 1844 under
the title Vestiges of the Natural History of Creation (modern edition
in Chambers 1994; associated texts in Lynch, 2000). Its author was
the Edinburgh publisher Robert Chambers, although this would
not be known for some time, leaving room for endless speculations.
Chambers came from just the background one would expect for a
proponent of a science of progress, the upwardly mobile middle
class. He was not very religious himself, and evangelicals regarded
his publishing house as a dangerous influence because its products
seldom mentioned spiritual matters. But Chambers knew that to
make transformism acceptable at this level, it would have to be
purged of its radical image and presented in terms which made
progress seem part of a divine plan. His book thus appeared, osten-
sibly at least, as a contribution to the argument from design: new
species appeared in accordance with divinely instituted laws in a se-
quence determined by the Creator—but the sequence was built in



SETTING THE SCENE 73

from the beginning and did not need His guiding hand at each step
in the advance. Chambers was not a scientist, although he had an
amateur interest in natural history, but he argued that the profes-
sionals like Buckland and Owen couldn’t see the wood for the trees.
If they stepped back and looked at the overall history of life on
earth, they would see that it unfolded in a more or less continuous
trend that was compatible with transmutation rather than a se-
quence of arbitrary miracles.

For Chambers, the whole history of the earth unfolded accord-
ing to law. The planets themselves were formed by the condensation
of a vast, rotating dust cloud under the law of gravity. This was the
“nebular hypothesis” proposed by the French astronomer Pierre-Si-
mon Laplace, and it played a major role in the thinking of those
who saw even the physical universe as having an evolutionary his-
tory (Numbers, 1977). But Vestiges soon moved on to the history of
life, and here Chambers’s thinking shows how far he was from the
theory that Charles Darwin had already begun to formulate in se-
cret (Hodge, 1972). Life had emerged on the early earth by sponta-
neous generation, and like Lamarck, Chambers saw electricity as
the “vital spark” that made this possible. Again like Lamarck, he
then saw life advancing steadily up a linear chain of being toward
the human form. This took immense periods of time, of course, but
there was now enough of the fossil record available for it to be ar-
gued that the outlines of the process were substantiated by hard ev-
idence—even if there were still many pieces missing from the se-
quence. Where Chambers differed from Lamarck was his almost
complete lack of interest in adaptation. There was nothing in his
theory comparable to Owen’s (and Darwin’s) vision of adaptive ra-
diation from a generalized ancestral form.

The one thing that Vestiges did not seek to conceal was the
most controversial implication of the theory—that humans had
appeared as the last step in the progressive sequence. Chambers was
quite explicit that the theory had to be applied to the mind as well
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as the body. The human soul could not be seen as a latecomer mi-
raculously plugged in to a naturally evolved body. He appealed to
the popular science of the mind known as phrenology, according to
which each faculty of the mind was associated with a particular sec-
tion of the brain (Cooter, 1985). The phrenologists were sneered at
as pseudoscientists by the conservative elite because they claimed
that they could “read” someone’s personality from the structure of
their skull. Yet their theory contained the germ of our modern ef-
forts to chart how mental functions are localized in particular parts
of the brain. For Chambers, the theory offered an explanation of
how evolution could account for the superiority of human mental
functions over even the higher animals. If transmutation was pro-
grammed to increase anatomical complexity, and if this applied to
the brain, then the addition of extra cerebral structures would ac-
count for the higher mental faculties.

Vestiges sold well and became something of a popular sensation.
According to James Secord (2000), it was by reading this book that
the public was introduced to the idea of evolution. In effect, Vestiges
made the Darwinian revolution possible, because it ensured that
the Origin of Species did not come as a bolt from the blue. More se-
riously, the book also shaped the way people would read the Origin.
Darwin’s was not a theory of inevitable progress, but many as-
sumed that it was because their thinking had been preconditioned
by Chambers’s book. If Secord is right, then at the popular level,
Darwin merely finished off the revolution in thought that Cham-
bers had already begun.

The one area in which Vestiges did not succeed was in chang-
ing the attitude of the elite scientific community. Those of a con-
servative disposition hated the book for what they perceived to
be its materialism—all that talk of divinely planned laws was a
smokescreen as far as they were concerned (Gillispie, 1951;
Millhauser, 1959). Geologists such as Adam Sedgwick and Hugh
Miller focused on the fossil record, where there were still many gaps



SETTING THE SCENE 75

that could be interpreted as evidence of sudden creations. But it
was the book’s implications for the human soul that were the real
source of annoyance. Miller, a staunch Scots Presbyterian who had
raised himself from working-class origins thanks to his discoveries
of fossil fish, was quite explicit about this. In his Footprints of the
Creator (reprinted 1850) he admitted that if design were the only
problem, he might be able to accept that new species appeared by
divinely implanted laws rather than by miracle. But if that meant
that the human soul were merely the extension of animal mentality,
then transmutation was unacceptable in this one instance, and by
implication right across the board.

The refusal of conservative religious thinkers to take Vestiges se-
riously is hardly surprising. What was more important in the long
run was that those with a more liberal interpretation of their faith
were increasingly willing to accept the argument that Chambers
had—perhaps rather cynically—put forward. Maybe God’s design-
ing hand was best seen in the operation of laws rather than in arbi-
trary miracles, and if so, why not admit the possibility that He had
programmed a law of development into nature that would unfold
toward the living things of today? This position was openly en-
dorsed by the Oxford mathematician Baden Powell (Corsi, 1988b).
Perhaps an exception might have to be made in the case of the hu-
man soul—both Lyell and Owen, for instance, shared Miller’s reser-
vations on this point (see Bartholomew, 1973 on Lyell’s difficulties
with evolutionism). But both were also increasingly willing to con-
template the idea of evolution as the unfolding of a divine plan.
Few scientists were as yet willing to openly support transmutation,
but there seems little doubt that in the course of the 1850s attitudes
were changing in a way that made it easier for Darwin to come out
into the open.

If the exponents of design were less inclined to endorse the old
idea of miraculous creation, Darwin was also aware that a new gen-
eration of scientists was emerging that had less patience with natu-
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ral theology, let alone with miracles. The best example of this new
generation is the man who would later be known as “Darwin’s bull-
dog,” Thomas Henry Huxley (Desmond, 1994). Huxley came from
a poor background and had used a medical training to gain experi-
ence as a comparative anatomist. Like Darwin he traveled the world
aboard a Royal Navy survey ship, but where Darwin was the cap-
tain’s companion on the Beagle, Huxley was a lowly naval sur-
geon on HMS Rattlesnake. Still, he had made a reputation for him-
self describing and classifying the exotic marine creatures they had
dredged up, and in the 1850s he was desperately struggling to estab-
lish a career as a professional scientist. This was still not easy—there
were few properly paid jobs, and Huxley was lucky to get a lecture-
ship in paleontology at the newly established Royal School of
Mines. Once secure, Huxley threw himself into the campaign to es-
tablish science as the main source of expertise that the government
of an industrial country should call upon to solve its social prob-
lems. The traditions that had subordinated the life sciences to the
Church via natural theology represented everything that Huxley
wanted to change, so it is not surprising that he was on the lookout
for radical theories that would undermine the design argument.
Huxley came from exactly the milieu that found Chambers’s popu-
lar science of progress appealing. But Huxley had already pro-
gressed beyond Chambers in his thinking. He wrote a viciously
critical review of a late edition of Vestiges in 1853. Vague laws of
progress shaped by a divine plan were just the kind of compromise
with natural theology that he wanted to discredit. When Huxley
jumped to evolutionism, he would want it to be a completely natu-
ral process—which is why he would be attracted to Darwin’s theory
as soon as it was presented to him.

Why did Huxley not appeal to the one theory of natural trans-
mutation that was already in circulation, Lamarck’s inheritance of
acquired characters? This had been heavily discredited by Owen—
Huxley’s arch-rival—and he would not have wanted to associate
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himself with a theory known to have been favored by radicals. But
there was another figure who had no such misgivings. This was the
philosopher and political writer Herbert Spencer. Like Huxley he
came from a poor background and worked for a time as an engi-
neer before gaining a reputation through his writing. Spencer was
the apostle of free-enterprise individualism, which he saw as the
driving force of social and economic progress. Like Chambers, he
saw how a theory of biological progress could underpin a campaign
for social progress in a rapidly industrializing economy. But unlike
Chambers and Huxley he realized that the inheritance of acquired
characteristics offered just the mechanism for the job. If individu-
als struggled to improve themselves, they would improve their soci-
ety too—and if Lamarck was correct, they would pass those im-
provements on to the next generation. Progress wasn’t the result of
a mysterious law operating behind the scenes, it was the product of
millions of acts of individual self-improvement over many genera-
tions. Already in 1851 Spencer had written openly in support
of Lamarck’s theory, and in 1855 his Principles of Psychology ex-
plained the faculties of the human mind as the accumulated effect
of learned habits transformed into inherited instincts (the inheri-
tance of acquired mental characteristics). Had Darwin not pub-
lished, Spencer would certainly have made his own bid to force the
scientific community to take a new look at the question of trans-
mutation.

By the late 1850s the world had changed in a way that would
make it possible for the Origin of Species to make an immediate im-
pact. No educated person still thought that the Genesis story of-
fered a literal account of creation—at the very least there must have
been a succession of divine creations. Thanks to Vestiges, everyone
knew that evolutionism offered an alternative that might not re-
quire its supporters to identify themselves as atheists and material-
ists. Even some conservative scientists like Owen were conceding
that the divine plan might unfold by law rather than miracle. Ad-
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mittedly, the liberal theology underlying these moves was taking
these thinkers a long way from the traditional Christian view of hu-
man sinfulness and the need for redemption. Chambers’s Designer
was at best the God of the deists, a God who did not interfere with
the universe He had created. The more the scientists replaced mira-
cle by law, the more the argument from design became associated
with a liberal theology that saw the striving for progress in this
world as a human duty.

The potential dangers of this move, as far as conservative Chris-
tians were concerned, were all too apparent when one looked at
the very similar position being developed by the radicals, who saw
no point in retaining a role for religion in modern life. Huxley and
the new generation of openly naturalistic thinkers were looking
for a new initiative in science that would allow them to discredit
the argument from design completely. As yet they distrusted non-
scientists like Spencer, who were trying to revive Lamarck’s ideas
(although, as we shall see, Lamarckism would still have an impor-
tant role to play). But Spencer was growing in influence outside sci-
ence as the rising middle class looked for an ideology that would
make their own efforts appear to be the key to social progress.
Progress was the key—but was the course of progress governed by a
divine plan, or was it purely the result of human initiative? Which-
ever position one took on this divisive issue, there was an expec-
tation that the old idea of miraculous creation would have to be
rejected. The human soul would become a product of natural evo-
lution, not a divinely implanted spiritual element transcending the
material world. All the ingredients of an explosive mixture were
present. What was needed was a spark that would set the whole
thing off—and the spark would have to overcome the one remain-
ing barrier to acceptance of evolutionism, the reluctance of the sci-
entific community to embrace such a radical alternative to the old
worldview. It would be Darwin who would supply this spark.



DARWIN AND HIS BULLDOG

Charles Robert Darwin conceived his theory of evolution by natu-
ral selection in the late 1830s and developed it in secret for the
next two decades. When finally revealed in his Origin of Species of
1859, it reopened the issues already identified in Chambers’s Ves-
tiges and provoked a new and equally bitter debate. But there were
significant differences this time. Darwin was an established scientist
and his theory was widely acknowledged—even by some who re-
jected it—as a legitimate hypothesis. As a result, the debate panned
out very differently. The elite of the scientific community had stood
firm against Vestiges, but now they slowly swung round to con-
cede that evolutionism, in some form at least, was acceptable. Con-
servative religious thinkers continued to oppose the idea, but they
were increasingly challenged. In the popular mythology created by
Darwin’s supporters, the confrontation in 1860 between Thomas
Henry Huxley and Samuel Wilberforce, the bishop of Oxford, sym-
bolized the triumph of the Darwinians over their religious oppo-
nents. Soon even liberal theologians were jumping onto the band-
wagon of evolutionism, while secularists applauded Huxley’s efforts
to replace the argument from design with an explanation based on
natural law.

The situation was really more complex than it has been made to
seem in hindsight. In some respects this first debate over Darwin-
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ism defined the issues that still trouble fundamentalists today. Dar-
win’s theory was very different to Chambers’s—indeed the latter’s
vague “law of development” was hardly a scientific theory at all.
With natural selection there is no room for even an indirect form of
design. The laws of nature operate without concern for future goals,
and with an apparent disregard for the well-being of individual or-
ganisms. New characters appear more or less at random and are
whittled down by a merciless struggle for existence to leave only
those with survival value. This is evolution by trial and error, not by
design. It produces species adapted to the environment, but there is
no drive to perfection and no trend leading to humans as the goal
of creation. As conservatives such as Wilberforce realized, this was a
theory almost impossible to reconcile with traditional religious val-
ues, especially if the human mind is seen as a product of such an
apparently undirected process.

Darwin thus anticipated almost all of the factors that allow
modern atheistic Darwinians such as Richard Dawkins to exploit
the theory in their campaign against religion. Dawkins seems to
continue a tradition founded by Huxley almost as soon as the Ori-
gin of Species was published. Modern creationists are merely de-
fending the position adopted by Wilberforce. In fact, though, there
are major differences between the earlier clashes and those that re-
ignited in the mid-twentieth century. For a start, Huxley was not
entirely enthusiastic about the theory of natural selection. He rec-
ognized it as a valid scientific hypothesis, but he didn’t think it was
adequate to explain how evolution worked. Nor indeed did the
vast majority of those who called themselves Darwinians. As we
shall see in the next chapter, scientists proposed several alterna-
tives to natural selection, and it was only with the advent of genetics
after 1900 that the selection theory began to emerge as the most
plausible explanation of evolution. The early Darwinians used that
label for their position because they had followed Darwin in ac-
cepting the general idea of evolution, not because they were enthu-
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siastic converts to the selection theory. In this respect the definition
of Darwinism has changed significantly, because now it denotes
Dawkins’s position that natural selection is the only mechanism of
change.

Because most of the early Darwinians were not rigid selec-
tionists, they didn’t confront all of the issues that disturbed con-
servative religious thinkers. In fact, as the historian James R. Moore
(1979, 1985a) notes, there seems little difference between secular
Darwinists and liberal theologians, who also accepted evolu-
tionism. Both shared the assumption that evolution was progres-
sive and purposeful, driving life up the scale of mental and physical
development until eventually the human race appeared. Humans
were the goal of progress—which didn’t seem all that different from
Chambers’s claim that we are the goal of the divine plan of develop-
ment. To make this assumption of progress work, however, the first
generation of Darwinists had to evade the radical implications of
the selection theory, which the conservatives had—quite rightly—
identified as difficult to reconcile with religion. Natural selection
was accepted as a negative process that weeded out the less success-
ful of nature’s products, but could not generate the new characters
that led to progress. There was a feeling that nature must produce
new characters in a more directed manner than Darwin’s “random
variation” implied.

In this respect, then, the earlier debate was not a rehearsal for
the modern conflicts. Darwinism was seldom promoted in its most
radical form, and the apparently black-and-white alternatives that
confront us today were blurred by a spectrum of intermediate posi-
tions, all of which were designed to make evolutionism seem com-
patible either with a liberal theology or with a secular ideology
equally dedicated to the idea of progress. Only when twentieth-
century biologists demolished the plausibility of the alternative
mechanisms of evolution did the more radical alternative of natural
selection make itself felt. At the same time, the faith in progress
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common in the nineteenth century was undermined by catastro-
phes such as the Great War. To understand the original debates over
Darwinism we must account for the very different cultural environ-
ment into which the Origin of Species was launched.

This chapter will first look at Darwin’s career, identifying how he
made the general case for evolutionism and the more specific case
for natural selection as the mechanism of change. This will reveal
which of those aspects of the selection mechanism made it a threat
to the argument from design. It will also show why this approach to
evolution made it difficult to see the human race as the goal of cre-
ation. We shall look briefly at Darwin’s gradual loss of faith in
Christianity, asking whether that was driven by personal factors or
by recognition of his theory’s implications. We shall also look at the
claim, widely advanced by left-wing thinkers, that natural selection
was modeled on the ideology of free-enterprise individualism. We
might expect this effort to undermine the scientific credibility of
the theory to appeal to modern creationists. In fact, though, they
have been reluctant to endorse an argument that originates from a
political viewpoint they reject.

Later in the chapter we look at the debate sparked by the Origin
of Species, focusing on the cultural and social factors that deter-
mined how people reacted to the theory. We shall see how the
theory was used as a weapon in an existing ideological battle be-
tween Huxley’s generation of newly emerging professional scien-
tists and the old guard, who sought to keep natural history subordi-
nate to religion. We must also distinguish between conservative
theologies which sought to highlight and oppose the more radical
implications of Darwin’s theory and liberal positions which soft-
ened the blow by implying that evolution must be progressive. By
accepting that God’s plan allowed the human race to perfect itself
in this world, however, the liberals abandoned the traditional faith
in which the sacrifice of Jesus Christ was the only thing that could
save a sinful humanity.
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THE DEVELOPMENT OF DARWIN’S THEORY

Charles Robert Darwin was born in 1809, the son of a prosperous
medical doctor who had also made successful investments in the
new industrial economy (for biographies see Browne, 1995, 2002;
Bowler, 1990; Desmond and Moore, 1991). His grandfather was
Erasmus Darwin, the author of the evolution theory outlined in
his Zoonomia. The family had close links with the Wedgwoods,
whose pottery firm was one of the great success stories of the
industrial revolution. Darwin would eventually marry his cousin,
Emma Wedgwood. The family background thus identified Darwin
closely with the rising class of entrepreneurs who were creating the
new industrial capitalism.

The young Darwin acquired an early interest in natural history,
which he retained when he was sent as a medical student to Edin-
burgh. Here he met the Lamarckian anatomist Robert Grant, and
although he later claimed to have been unaffected by Grant’s radical
ideas, the historian Philip Sloan (1985, 1986) has shown that he did
take an interest in issues defined by an evolutionary program. He
was fascinated by Grant’s work on zoophytes (corals, etc.), which
were seen as a bridge between the animal and plant kingdoms. But
Darwin’s medical career was short-lived. He hated the practical side
of medical study and left Edinburgh for the far more conservative
atmosphere of Cambridge. An Arts degree at Cambridge was often
the prelude to taking holy orders in the Church of England. At this
time Darwin’s religious views seem to have been quite orthodox,
and he was happy to envisage a career as a country vicar studying
natural history on the side.

Darwin did not study science at Cambridge, but he formed ex-
tracurricular links with the professor of geology, Adam Sedgwick,
and the professor of botany, John Stevens Henslow. Working with
them gave him a good training in natural science, and before he
graduated Darwin decided that he wanted to work full time on nat-
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ural history in the hope of being accepted into the elite scientific
community. Fortunately, the family’s wealth meant that he did not
have to seek a paid position as a scientist (because there were very
few available, as Huxley would later discover). Darwin accompa-
nied Sedgwick on geological expeditions to Wales, and we must
remember that his early career was focused as much on geology as
on natural history (Herbert, 2005). At the end of his time at Cam-
bridge he was offered the opportunity that would change his life:
the chance to travel on the survey vessel HMS Beagle (Moorehead,
1969).

The Beagle was being sent out for the second time to complete
the British Admiralty’s project to chart the coast of South America.
Darwin was thus participating indirectly in the expansion of British
imperial power—the country had no colonies in South America
but traded extensively in that part of the world, and her ships
needed accurate maps. It was normal for such surveys to include an
element of natural history—usually the ship’s doctor would collect
and preserve specimens of animals, plants, fossils, and minerals
from the countries visited. But the Beagle’s captain, Robert Fitzroy,
wanted a gentleman companion on board—he had brought the
ship home from her earlier voyage after the original captain had
gone mad from stress and isolation. He made it known that there
was an unpaid position on the ship for someone with the right
training in science and the right social background. After overcom-
ing doubts expressed by his father, Darwin was accepted. He would
be away from England from 1831 to 1836.

The voyage of the Beagle transformed Darwin’s view of the world
and made his reputation as a scientist. He was not confined to the
ship and made several expeditions to the interior of South America.
His discoveries there converted him to Lyell’s uniformitarian geol-
ogy and provided him with the basis for scientific publications in
that field. More important in the long run, a whole series of discov-
eries in natural history led him to doubt the plausibility of the
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creationist viewpoint he had absorbed in the conservative atmo-
sphere of Cambridge. On the Galapagos islands, he would see ex-
amples of geographical variation which provided him with the evi-
dence for a model of evolution based on the divergence of isolated
sub-populations derived from a common ancestor (for a collection
of important studies of Darwin’s science see Kohn, 1985).
Sedgwick had trained Darwin in the catastrophist tradition,
which explained the transitions between the geological periods in
terms of violent upheavals. This was the approach that Lyell chal-
lenged in his Principles of Geology. Henslow gave Darwin the first
volume of the Principles to take with him on the voyage, but
warned him not to believe it. But Darwin’s discoveries in South
America soon converted him to the uniformitarian position. He
observed a major earthquake in Chile, and noted how the whole
land surface had been elevated, establishing a new shoreline along
the coast. Stretching up the sides of the Andes was a series of an-
cient beaches, showing that the mountain range had been built by a
series of earthquakes similar to those still occurring. There was no
need to invoke a violent catastrophe to explain the uplift of the
mountains. Later on Darwin developed a theory to explain the for-
mation of coral reefs around Pacific islands on the assumption that
here there was an equally gradual subsidence of the earth’s surface.
Converting to Lyell’s uniformitarian geology put Darwin in a
position from which he could envisage changes in the organic
world taking place equally slowly and gradually. He discovered fos-
sils in South America that showed a relationship to the present
inhabitants—giant sloths and armadillos. Evidently there was con-
tinuity in the inhabitants of the continent over geological time.
Advocates of design could only explain this by invoking a “center
of creation” specializing in these forms, but there was no obvious
reason why the Creator should operate in this way. Darwin eventu-
ally came to realize that the phenomenon could be explained on the
assumption that geographical isolation preserved the basic charac-
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ter of the original inhabitants while they underwent superficial
modification adapting them to changing conditions.

On the pampas, the open plains of Patagonia, Darwin discovered
that there were two species of the ostrich-like bird, the rhea. Fach
had its own main territory, to which it was well adapted, but the
two populations overlapped in an intermediate region. Neither was
fully adapted here, making it difficult to apply Paley’s notion that
each species was perfectly adapted to its home environment. Ob-
serving the conflict between white settlers and the native Indians,
Darwin could imagine that the two species of rhea were competing
to occupy as much territory as possible. Here was the model for a
much less harmonious view of how species were related to their en-
vironment. If the conditions changed slightly as the land was modi-
fied by geological forces, one might expand its territory and eventu-
ally drive the other to extinction. From the start, Darwin’s vision of
the history of life included as much room for extinction as for evo-
lution. When he came to see evolution as a process in which new
forms branched out from an original ancestor, he knew that there
was always room for new species because extinction was constantly
pruning the existing branches of the tree of life.

It was on the Galapagos islands, off the Pacific coast of South
America, that Darwin made the observations which converted him
to a belief in evolution. It used to be assumed that he underwent a
kind of “eureka” experience when he saw the implications of the
geographic variation among the birds now colloquially known as
“Darwin’s finches.” There were many different forms of finch on the
various islands, each adapted to a particular way of feeding. Dar-
win would eventually realize that each of these forms could have
evolved from a single ancestral type, specimens of which would
have been accidentally blown across from the mainland by storms.
On each island a small population would have been established
and, developing largely in isolation, had adapted to its new condi-
tions in its own way. Thus from a single original form, geographical
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isolation and adaptation had produced a group of closely related
descendants.

We now know that there was no “eureka” experience, and that
Darwin very nearly missed the significance of the finches altogether
(Sulloway, 1982). It was only just before the Beagle left that he was
informed that the giant tortoises after which the Galapagos are
named showed distinctive characters on each island. He then began
to re-examine his specimens of other species and belatedly realized
the extent of the geographical variation. The mockingbirds were
probably more important at first than the finches, even though the
latter have become the iconic example of the phenomenon. Only
when he returned to England did Darwin learn from expert orni-
thologists that the birds he had collected would have to be regarded
not as local varieties of a single species, but as distinct species in
their own right.

He was now faced with a dilemma: to preserve the traditional
view that each true species was separately created, he would have to
accept that God had performed a separate miracle for every finch
and mockingbird species on each of these insignificant islands. He
decided that this position reduced the creation hypothesis to absur-
dity. He might have adopted the view, favored by most modern
creationists, that God only creates the basic types and has permitted
a certain amount of low-level speciation as the original population
spreads out. But Darwin was not prepared to accept such a com-
promise. Shortly after his return to England, and while making a
name for himself by publishing his geological findings, he became a
full-scale transmutationist. Behind the scenes, he began to explore
the implications of the possibility that all species have been pro-
duced by natural causes from previously existing ones, the tree of
life extending so far back into the past that even the major branches
would at last merge together.

Darwin’s notebooks (now published as Darwin, 1987) show how
he developed this idea in the late 1830s. He was convinced that the
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major problem was to explain how species are modified to become
adapted to changes in their environment. In this sense, Paley’s em-
phasis on adaptation (which had impressed Darwin as a student at
Cambridge) still shaped his thinking. Could there be a natural
process that would produce the structures we have hitherto attri-
buted to divine benevolence? Lamarck had posed this very question
and had answered it by proposing the mechanism of the inheri-
tance of acquired characters, described in Chapter 2. Darwin was
not convinced that this was an adequate explanation, although he
always accepted that Lamarckism might play a subsidiary role. Un-
like Lamarck he accepted the reality of extinction, and he saw evo-
lution as the branching off of many differently adapted forms from
a common ancestor, not the ascent of a ladder of progress.

Darwin sought an alternative explanation of how adaptive mod-
ifications could be produced. Following Lyell’s dictum that “the
present is the key to the past” he looked for clues in the variability
of modern species. He began to study the work of animal breeders
and horticulturalists, who were known to be able to produce sig-
nificant new characters in the species they worked with (on the de-
velopment of the selection theory see Hodge, 1985; Hodge and
Kohn, 1985; Kohn, 1980; Sloan, 1985).

There were plenty of enthusiasts Darwin could talk to. Some
bred fatter cattle and sheep to feed the growing population. But
others bred for mere decoration, as with fancy varieties of dogs and
pigeons. From them Darwin learned that any population consists
of a collection of differing individuals. Just like human beings, ev-
ery individual has his or her own peculiar character. We may think
that all members of a wild population are identical, but anyone
who looks closely will see small individual differences. Darwin be-
gan to see how the breeders exploited these small variations to pro-
duce massive differences in the animals they worked with. The indi-
vidual differences seemed to appear at random, not in the sense
that they were uncaused, but because whatever produced them gen-
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erated a variety of differences with no regard to what was good for
the species. Today we see the differences as a consequence of the ge-
netic diversity of the population. Darwin didn’t think in terms of
genes, and instead speculated that a changed environment might
somehow upset the reproductive process to produce minute differ-
ences between parent and offspring.

The key to the breeders’ success was a process of selection. In na-
ture, the different individuals breed promiscuously and their char-
acters are simply mixed up. But the breeder who is attempting to
produce something new—say a dog with longer legs to run faster—
looks at the young in each litter and picks out those that have a
slight variation in the right direction, in this case those with the
longest legs. Only these are allowed to breed, so the next generation
is composed solely of the offspring of the longest-legged dogs, and
they will all have legs of above-average length. The selection process
is then repeated over many generations, and the results can be quite
spectacular, as witnessed by the many breeds of dogs. Some of these
show characters so different that in nature they might have been
classed as distinct species. The one difference is that in varieties
produced by artificial selection, interbreeding is still possible, so the
different forms still belong to the same species.

Darwin now began to wonder if there could be a natural equiva-
lent to this process of artificial selection. The breeder interferes
with the natural process of reproduction, but could there be a natu-
ral form of selection that could similarly bias reproduction in favor
of those with a particular character? Specifically, could there be
something that would promote the breeding of those individuals
that best fit the environment while suppressing the reproduction
of those less well adapted? Darwin realized that such a pressure
could be exerted by what he called the “struggle for existence,” bor-
rowing the phrase from the writings of the economist Thomas
Robert Malthus. Darwin read Malthus’s Essay on the Principle of
Population at a crucial point in his research, and from it deduced
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that in every species there was a tendency for the population to ex-
pand. (I discuss Malthus in more detail later in this chapter.) Since
resources are constant, there must be a competition to determine
who gets enough to survive and reproduce. Darwin’s great insight
was that any individual born with a slightly favorable variation
(making it better adapted to the environment) will have a better
chance of succeeding in the struggle for existence, and hence a
better chance of reproducing. Those with harmful characters will
be less likely to survive and reproduce. Thus there will be a natural
process of selection tending to enhance any character that adapts
the population to changes in the environment. Here is Darwin’s de-
scription of how the process would work to produce a long-legged
form of dog, from the essay he wrote describing his theory in 1844:

. . . let the organization of a canine animal become slightly
plastic, which animal preyed chiefly on rabbits, but some-
times on hares; let these same changes cause the number of
rabbits very slowly to decrease and the number of hares to
increase; the effect of this would be that the fox or dog would
be driven to try to catch more hares, and his numbers would
tend to decrease; his organization, however, being slightly
plastic, those individuals with the lightest forms, longest
limbs and best eyesight (though perhaps with less cunning or
scent) would be slightly favoured, let the difference be ever so
small, and would tend to live longer and to survive during
that time of the year when food was shortest; they would also
rear more young, which young would tend to inherit these
slight peculiarities. The less fleet ones would be rigidly de-
stroyed. I can see no more reason to doubt but that these
causes in a thousand generations would produce a marked ef-
fect, and adapt the form of the fox to catching hares instead of
rabbits, than that greyhounds can be improved by selection
and careful breeding (Darwin and Wallace, 1958, p. 120).
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This was the idea that Darwin had put together by 1840 and de-
veloped largely in secret for the next twenty years. The 1844 essay
was not intended for publication, but was written because Darwin
was now suffering from a chronic illness and feared that he might
die. It is easy to see why he was so cautious: natural selection would
replace design with random variation and a merciless struggle for
existence that eliminates all but the lucky few. Given the outcry over
Chambers’s Vestiges of Creation, which proposed a divinely im-
planted law of progress, we can see why Darwin feared that his own
suggestion would be greeted with even more cries of outrage. If
natural selection were the only mechanism of evolution, there was
no guiding hand behind the process, no benevolent Designer, and
no trend forcing life automatically toward higher levels of organiza-
tion or toward humanity. Darwin was certainly aware of these
consequences, but he also held back from publication because he
needed more information to substantiate his theory.

Darwin may not at first have realized how subversive his idea
was. In the 1840s he still hoped that his theory might be compati-
ble with the belief that the laws governing the process were insti-
tuted by a wise and benevolent God (Ospovat, 1981). By the 1850s
his views had changed, however, and his vision of nature became
darker, his views of religion less positive. In part the change was
personal—the death of his beloved daughter Annie in 1851 left him
with questions about the existence of a caring God (Moore, 1989a).
But there was also a growing realization that if Malthus was right,
then the struggle for existence went on relentlessly, however well
the species might be adapted to its environment. Nature was a scene
of constant death and endless selfish struggle, hardly the sort of
process one would expect a benevolent God to establish.

The central role played by the idea of population pressure also
highlights Darwin’s reliance on an idea derived from a political ide-
ology. He was convinced that humans would have to be included in
the evolutionary system, and had begun to think about how our in-
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telligence and our social instincts might have been shaped by natu-
ral selection. He was now a materialist, convinced that the mind
was dependent on the activities of the brain, and that moral values
were merely rationalizations of the instincts natural selection im-
posed on any species that lived in social groups. There was no
reason why he should not be prepared to extend an idea developed
in the context of human society to the natural world. But Malthus’s
principle of population had an ideological foundation. It was pre-
sented as a contribution to what was known as “political economy,”
an attempt to uncover the laws governing both society and the
economy. In the context of early nineteenth-century Britain, this
meant understanding the working of the new system of free-enter-
prise capitalism. Malthus challenged the reformers who thought
that poverty and starvation could be eliminated by government
action. He argued that poverty was not the result of an artificial so-
cial hierarchy—on the contrary it was both natural and inevitable.
Given the “passion between the sexes” there would always be too
many children born for the food supply to support, with the result
that some must inevitably go hungry. State support for the poor
should be abandoned, because it was better to let a few starve now
rather than allow the population to expand unchecked to a level
where mass starvation was inevitable.

Malthus thus endorsed free-enterprise individualism, the system
of laissez-faire (the notion that the state should not interfere with
the activities of individual citizens). The fact that Darwin drew
upon Malthus to justify his claim that there would always be a
struggle for existence lends support to the criticism that his theory
merely projected capitalist values onto nature. Karl Marx com-
mented on the close parallels between natural selection and the
capitalist vision of competition as the spur to economic progress.
The political Left routinely argues that Darwin’s theory is bad sci-
ence—far from being based on a study of nature, it creates an arti-
ficial model of the natural world based on a particular value system.
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Historians such as Robert M. Young (1985) use the link with Mal-
thus to support this claim, and the biography of Darwin by Adrian
Desmond and James R. Moore (1991) also sees his thinking as
deeply influenced by the social debates of the time.

Malthus did not advocate struggle as a means of distributing
wealth or as the driving force of progress (Bowler, 1976b). He thought
wealthy people gained their riches by inheritance, not by their own
efforts, and used the term “struggle for existence” only when de-
scribing the warlike tribes of Central Asia. Nor did he think that
free enterprise would generate progress—his whole purpose was to
argue against the idea of progress. Whatever Darwin’s debt to Mal-
thus, he went much further in seeing the struggle for existence as a
universal process capable of changing the nature of a species.

Nevertheless, the claim that the selection theory is modeled on a
political system has implications for its scientific validity. Surely sci-
ence should be based on the study of facts, not on human values.
But such an argument has less impact when we accept that science
always advances through the proposal of hypotheses which are then
tested against the facts. Scientists have been inspired by a variety
of sources when thinking up their models of nature, including
art, philosophy, politics, and religion. If the hypothesis proves fruit-
ful in generating research, then it is doing its job in science. The
socialists claim that Darwin’s theory doesn’t provide such an im-
petus because the testing process itself is warped by the precon-
ceptions of those who do the testing. It seems curious that mod-
ern creationists ignore this argument against Darwinism’s scientific
credentials, given that they are always on the lookout for anything
that will discredit the theory. But when we remember the source of
this attack, we can see why it seems unattractive to those from the
Religious Right who are convinced that the free-enterprise system is
a God-given model for how we should govern ourselves. The claim
that the theory they despise is a reflection of their own political val-
ues is more an embarrassment to them than an opportunity.
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From the late 1830s Darwin set out on an extended project to
explore his theory’s implications and to test them against the best
available evidence. He began to correspond with a wide range of
naturalists, seeking information that he could use in his investiga-
tions. A few were eventually informed of the true nature of his proj-
ect, including the geologist Lyell and the botanists Joseph Hooker
and Asa Gray. It was only at a later stage that he contacted the man
who would become identified as his closest disciple, the zoologist
Thomas Henry Huxley. All of these contacts helped Darwin to
show how biology would be transformed by the idea of evolution.
Hooker debated with Darwin on the question of the geographical
distribution of plants before he was converted. Darwin himself un-
dertook a survey of the living and fossil barnacles, which started
from some strange specimens brought back from the Beagle voy-
age. This gained him new insights into the problems of adaptation,
classification, and the relationships between embryonic and adult
forms. No one would be able to accuse Darwin of being an inexpe-
rienced naturalist who did not understand the extent of the prob-
lems to be tackled.

By the 1850s Darwin felt that he had enough evidence to put a
convincing case before the scientific community. He also sensed
that the atmosphere in the country was changing. As people be-
came more accustomed to thinking about the issues raised by Ves-
tiges, they gradually became less frightened at the prospect of a his-
tory of life based on natural law rather than divine miracle. Perhaps
God’s plan of creation did unfold gradually, rather than through a
series of discrete supernatural interventions. Darwin began to write
his ideas up into what would have been a massive two-volume sur-
vey (parts subsequently published as Darwin, 1975). But he would
never finish it. The project was interrupted by the arrival in 1858 of
a paper on natural selection written by Alfred Russel Wallace.

Much has been written on the apparent coincidence of two Brit-
ish naturalists independently discovering the same theory. In fact,
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Wallace’s ideas were significantly different from Darwin’s, in part
because they came from different social backgrounds and had dif-
ferent scientific interests (Kottler, 1985; Fichman, 2004). Wallace
was struggling to support himself by collecting rare animals in the
tropics. He was deeply religious and a lifelong campaigner for social
reform. He did not appreciate the analogy between natural and ar-
tificial selection that so fascinated Darwin, and he initially con-
ceived of selection acting between rival subspecies rather than be-
tween individuals in the same population. But his 1858 paper—
written on an island in what is now Indonesia and sent to Darwin
for comment—showed clear parallels with the theory that Darwin
had been working on for twenty years. Darwin panicked and called
in Lyell and Hooker for advice. They suggested that he arrange for
the publication of the paper, along with a brief account of his own
theory demonstrating priority (reprinted in Darwin and Wallace,
1958). He then rushed to complete the more detailed account we
know as the Origin of Species.

THE ARGUMENT OF THE ORIGIN

When Darwin’s book was published in late November 1859, 1,250
copies were sold to the bookshops on the first day. It was the Origin
that sparked the great debate and paved the way for the conversion
of the scientific community—and much of the educated public—to
evolutionism. We should examine its argument in some detail so
we can see which aspects of Darwin’s case were found most com-
pelling.

Darwin’s book had three interlinked purposes. Most immedi-
ately, it developed the case against a simple creationism linked to
Paley’s version of design. Most of these arguments are ignored by
modern creationists. More constructively, it argued that many oth-
erwise puzzling aspects of natural history can be explained if we
postulate a form of evolution in which populations derived from a
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single original species can become separated and will then evolve in
different directions, driven by the need to adapt to their different
environments. This is the basic theory of common descent, or di-
vergent evolution, and it marks a major improvement on the old
idea of a linear scale of development aimed at a single goal (the hu-
man race). Finally, at the most detailed level, Darwin wanted to
convince his readers that his theory of natural selection offered the
best explanation of how this adaptive evolution occurred.

Surprisingly for the modern reader, the book begins with the ar-
gument for natural selection, leaving the general case for evolution
until later. This was because Darwin saw natural selection as his
crucial initiative—a new, fully scientific explanation of evolution
which would lift the general theory from a vague speculation to
something that could be used as a basis for research. This was the
breakthrough that Darwin hoped would force naturalists to recon-
sider the whole situation. But for the sake of convenience, let us in-
vert Darwin’s order of business and begin with the case against cre-
ation or design and in favor of divergent evolution.

Darwin had originally supported Paley’s version of the design
argument, and natural selection was intended to replace divine
contrivance as an explanation of adaptation. There were problems
both with the idea that species are perfectly adapted to their en-
vironment and with the claim that each is a divinely created unit.
Darwin noted the imperfection of many adaptations. Our own
poor adjustment to upright walking is the source of the back pains
that plague many people, and the inappropriate relationship
between the esophagus and the windpipe leaves us vulnerable to
choking on our food. There are species of birds with webbed feet
that never go near the water. The idea of perfect adaptation doesn’t
work at the detailed level required by the naturalist. Species are
loosely adapted to their way of life and to their environment, but
the imperfection of the fit suggests that there is a process going on:
species move into new environments and then begin to adapt to
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them. In the case of more fundamental problems like the human
back, it looks as though nature cobbled together adaptations from
fundamentally unsuitable starting material. If there is a designing
God, then He has chosen to limit His activities by always modifying
a pre-existing form even where that wouldn’t have been the best
starting point. All of this makes more sense if adaptation is a prod-
uct of natural evolution, rather than of divine contrivance.

On the fixity of species, Darwin could appeal to the many
problems that had been encountered by naturalists trying to apply
this idea in practice. At first sight it looks as though nature is di-
vided into discrete units that we might take to be species, each de-
scended from an originally created pair. Traditionally, it was as-
serted that even closely related species cannot interbreed. But at the
detailed level this simplicity disappears. Naturalists constantly dis-
agreed about whether some forms were separate but closely related
species or merely local varieties of a single species. This shouldn’t
happen if God had created a collection of clearly distinct species.
Even the sterility criterion breaks down in practice. Everyone knows
that the horse and the ass can interbreed to produce a mule, and we
have to appeal to the fact that the mule is normally sterile to main-
tain the claim that they are distinct species. But not all hybrids are
totally sterile, even in the animal kingdom, and among plants suc-
cessful inter-species hybridization is commonplace.

The fact that the distinction between species doesn’t work in
practice suggests that they are not unambiguous units in a divine
plan—again there seems to be a process at work in which a single
species can divide into a number of descendant forms that move
gradually further apart until eventually they become distinct spe-
cies. Many modern creationists accept that closely related species
such as the Galapagos finches have been produced by divergence
from a single, originally created type. The problem with this posi-
tion is: who decides which types are really fundamental? Aware
of the arbitrary nature of such a decision, Darwin argued that it
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would be better to abandon the whole idea of originally created
starting points.

We are already moving toward the argument in favor of com-
mon descent. Evolution is not the ascent of a ladder, step by step,
from the amoeba to the human form. The only diagram in the
Origin is an idealized model of evolution as an ever-branching tree.
Each branch continues for some time but eventually either comes
to a dead end (it becomes extinct) or diverges into a group of re-
lated forms. The divergence is partly due to the need to adapt to
new conditions when the original population becomes geographi-
cally fragmented, as with the Galapagos finches. But Darwin also
realized that there was a tendency for species to become ever more
specialized for a new way of life, even if their environment re-
mained constant. The branching nature of evolution was one of
Darwin’s key insights, although his followers were constantly tempted
to reimpose a ladder of progress. They were less sure that the only
cause of change was adaptation, and far less convinced by his case
for natural selection.

Once the branching nature of evolution is recognized, many
otherwise puzzling aspects of the natural world start to make sense.
The Galapagos finches are closely related because they have recently
diverged from a common ancestor and share the basic characters
of that ancestral form, with superficial adaptive modifications. But
if that degree of similarity is a sign of common descent, why not
apply the same argument to all the other degrees of relationship
used to classify animals and plants? Common descent, coupled with
frequent extinction, explains why the natural world can be divided
into groups. The groups are signs of common ancestry, the gaps
between them of the fact that many branches in the tree of life
have gone extinct, wiping out the intermediates that the creationists
think ought to bridge every gap in the system. The only way the
creationist can explain degrees of similarity is to abandon the idea
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of perfect design and accept (as Owen had argued in the 1840s) that
God has chosen to work to a plan which generates relationships ex-
actly similar to those that would be predicted by the theory of com-
mon descent.

The later chapters of the Origin explore many other factors that
start to make sense in the light of evolution. Why are embryos
sometimes a better sign of the relationships used to classify species
than the adult forms? The barnacles on which Darwin worked had
originally been classed as mollusks, but were revealed as crusta-
ceans as soon as their larval forms (the free-swimming young) were
known. Darwin had little interest in what is sometimes called the
recapitulation theory, in which the human embryo is supposed to
mount through the sequence of its evolutionary ancestors as it
develops. But he did recognize that embryos preserved deep ances-
tral forms better than the adults, which are more subject to adap-
tive modification. Geographical distribution becomes clearer when
we realize that newly emerging groups can only spread out to oc-
cupy territory that is open to them by migration. That is why the
inhabitants of South America and Australia are so distinctive—
these landmasses have been cut off from the rest of the world dur-
ing much of their history and have not received the immigrants
that have wiped out older species in most of Eurasia and North
America.

This moves us on to a major debating point: the fossil record.
Anyone who appreciates that evolution is a branching process can
see how pointless it is to ask why we don’t see intermediates be-
tween all the living forms of today. But opponents of evolution
(from long before Darwin’s time) have always tried to argue that we
ought to be able to trace the sequence of developments in the fossil
record. Yet the record shows little continuity—it is full of gaps,
which the creationists interpret, then as now, as indications that
new species appear supernaturally. Darwin was aware of this objec-
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tion and borrowed an argument from Lyell to defend himself. Lyell
had pointed out that fossils are only preserved in certain rather un-
usual circumstances, where sediment builds up gradually on the
bed of a sea or lake. Given that these circumstances only occur spo-
radically in time and place, there is no reason to expect that the fos-
sil record will be a continuous record of all the changes that take
place in the history of life. There will inevitably be many gaps, some
of which we may fill in with future discoveries, but some of which
will be permanent because the missing species were never fossil-
ized. What we have to do, Darwin argued, is look at the record as it
exists to see if—allowing for the gaps—the overall pattern of devel-
opment is what we would expect from his theory. He could appeal
to work by Richard Owen and others which had already demon-
strated that the history of many groups is that of multiple lines of
specialization radiating out from more generalized ancestors. Fu-
ture research may reveal some of the missing links in the sequences,
and we can predict what those links should look like, but Darwin
himself was never optimistic about our ability to reconstruct all the
details of the history of life on earth.

These arguments came in the later chapters of the Origin, fol-
lowing Darwin’s detailed explanation of how the changes were pro-
duced through natural selection. We have already seen how Darwin
pieced this theory together, but we need to think carefully about
how the mechanism fitted into the overall argument. Natural selec-
tion implied an ever-present competition between individuals and
between rival species occupying the same territory. It explained the
drive toward increasing specialization revealed by the fossil record,
because a more specialized form will always be more efficient at ex-
ploiting a particular way of life. But it also explained the constant
threat of extinction due to environmental change or competition
from rivals. Darwin built extinction into the very foundations of
his thinking, thus undermining the optimism of Paley’s vision of
divine benevolence. The selfishness of natural selection also ex-



DARWIN AND HIS BULLDOG 101

plains the existence of parasites—which are very hard to reconcile
with the idea of a benevolent Creator.

Darwin was well aware that he was presenting a bleak picture of
nature which left little room for reconciliation with the traditional
idea of design. Natural selection worked only by adapting species to
their environment. There can thus be no built-in progressive trend,
no automatic ascent toward the human form as the goal of cre-
ation. Adaptation is bought at the price of the constant suffering of
the unfit who must be eliminated in every generation. By the 1860s
Darwin had accepted that there was no sense in which evolution
could be seen as a process superintended by a wise and benevolent
Creator. He was never a complete atheist, though, and continued to
hope that there might be some indirect way by which evolution
could be reconciled with the belief that the world has an ultimate
purpose. It is worth noting that the story of Darwin’s deathbed re-
turn to Christianity, frequently repeated by creationists, is a fabrica-
tion (Moore, 1994).

Darwin was unwilling to give up the prevailing faith in progress
that formed the basis of middle-class ideology. There was no direct
progressive trend—that was where Lamarck and Chambers had
gone wrong—but natural selection could be seen as the driving
force of a less structured form of progress. Darwin was also acutely
conscious of the need to minimize the danger of a negative public
reaction to his theory, and this meant allowing his readers to end
on a positive note.

In the conclusion to the Origin, he thus waxed poetical over the
long-range tendency to progress, which he believed lay behind the
harshness of natural selection. He talked of life being “breathed”
into primitive organisms, with the potential for endless improve-
ment. He later regretted “truckling” to public opinion by using
biblical language at this point—he certainly did not believe that
the origin of life was miraculous—but it was necessary to distance
his theory of how life evolves from the controversial idea that it
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could have originated by spontaneous generation. From this start-
ing point, he argued, progress was not only possible but inevitable,
at least in the long run.

Thus from the war of nature, from famine and death, the
most exalted object which we are capable of conceiving,
namely the production of the higher animals, directly follows.
There is a grandeur in this view of life, with its several powers,
having been breathed into a few forms or into one, and that,
while this planet has gone cycling on according to the law of
gravity, from so simple a beginning endless forms most beau-
tiful and most wonderful have been, and are being, evolved.
(Darwin, 1859: 490)

Note how Darwin compares the laws of evolution with the laws of
planetary motion. In both areas, he implies, the laws of nature op-
erate at a constant level. The difference is that in evolution, the law-
governed effects combine to give the process of natural selection,
which—however harsh it might seem at the individual level—is the
motor of universal progress.

THE GREAT DEBATE

There is a story that when the Origin of Species was published, a
clergyman pointed Darwin out as the most dangerous man in Eng-
land. Conservative religious forces appreciated that here was a chal-
lenge they could not ignore. Thanks to Chambers’s Vestiges, the idea
of evolution was in the air, and Darwin might now precipitate a
transition within the scientific community that would make it the
new orthodoxy. More seriously, here was a theory that challenged
even the compromise position floated by Chambers in which evo-
lution was the unfolding of a divine plan. For all Darwin’s efforts to
present his theory as a contribution to the ideology of progress, it
wasn’t immediately apparent that this was the purposeful vision of
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change that liberal religious thinkers might be tempted to accept.
The more radical implications of the selection mechanism were
frequently ignored, and Darwinism did become the scientific foun-
dation for the ideology of progress. But to conservative religious
thinkers the dangers were obvious from the start, and they made a
concerted effort to discredit the theory.

Darwin’s supporters confronted the conservative opponents, most
visibly in the famous clash between Thomas Henry Huxley and
Samuel Wilberforce, bishop of Oxford, at the 1860 meeting of the
British Association for the Advancement of Science. We shall come
to the story of that meeting in a moment, but it is necessary first to
stress the need to go beyond the image of simple confrontation if
we are to understand the impact of Darwinism on nineteenth-
century thought. Huxley welcomed Darwinism in his fight against
religion—yet he was never convinced that natural selection offered
a comprehensive explanation of how evolution worked. Wilber-
force was primed for his attack on Darwin by the anatomist Rich-
ard Owen, Huxley’s great opponent in science—yet Owen sup-
ported the idea of evolution as the unfolding of a divine plan.
Many of those who favored the ideology of progress resented the
way in which it was being hijacked by radicals who refused to allow
any compromise with traditional religion. The fact that Darwinism
could be presented as a mechanism of “progress through struggle”
opened the way for an alliance of liberal religious thinkers and
philosophical supporters of free-enterprise capitalism to define a
middle ground in which evolution transformed but did not destroy
the old Protestant virtues (for surveys of the Darwinian revolution
see Bowler, 2003; Himmelfarb, 1959; Ruse, 1979, 1996).

We start with the two opposite ends of the spectrum: Huxley
and Wilberforce. We have already encountered Huxley, a rising star
in the scientific community who found Chambers’s Vestiges too
much of a compromise with the argument from design (Desmond,
1994, 1997; Lyons, 1999). By the 1860s he was starting to make his
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mark and was actively promoting the role of the professional scien-
tist in education and government. This was the basis of his opposi-
tion to formal religion, which was the traditional source of ex-
pertise and social authority and thus stood as a barrier to the
advancement of the scientific community. Huxley favored Darwin-
ism not because he was a complete convert to selectionism, but
because he saw in the theory an example of how science could es-
cape from the shackles of natural theology. For Huxley, nature
worked solely according to laws that only scientific observation can
reveal—there was no visible evidence of a supernatural world be-
yond. He did not deny the existence of a Creator who might have
set the whole system going, and indeed coined the term “agnosti-
cism” to denote a state of active doubt rather than of positive disbe-
lief (Lightman, 1987). But he did insist that nature gives us no
clues or hints about any ultimate purpose, so in that sense religion
is an illusion. By definition, then, the origin of species must be a
natural, not a supernatural process. Darwin’s theory was another
blow struck by science against religion. As Huxley said in his review
of the Origin: “Extinguished theologians lie about the cradle of ev-
ery science as the strangled snakes beside that of Hercules. .
(Huxley, 1893-94, II, 52). He was very conscious that he was con-
tinuing a longstanding war in which science was seeking to take
over territory once occupied by religion (Fichman, 1984).

Huxley was a very different kind of scientist to Darwin. Not only
was he a professional rather than a gentleman amateur, he was
also a representative of the new biology, which advanced in the dis-
secting room and the laboratory rather than out in the field. He
thus approached the Origin in a specific way. He wasn’t very inter-
ested in adaptation, and saw natural selection as a plausible hy-
pothesis that might explain some aspects of evolution, but could
not be the main mechanism. For Huxley, evolution offered a new
way of thinking about how organisms were related to one another
and how the various types of organization could have arisen. He
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would contribute to the evidence for evolution by applying his
skills to the study of fossils, reconstructing the outlines of the his-
tory of life on earth and evaluating the new fossils that were being
discovered as potential missing links. In the end, Huxley helped di-
vert attention away from natural selection and the study of evolu-
tionary mechanisms, creating an evolutionary project quite differ-
ent from the one that Darwin had envisaged (Bartholomew, 1975;
Bowler, 1996).

In the short term, however, Huxley’s political agenda meant that
he had to play a role in defending Darwin from the conservatives. If
they saw natural selection as a threat, he would defend it, even if
he didn’t think it was that important. He wrote a review of the Ori-
gin in the influential London Times and another in the intellec-
tual Westminster Review. And it was as a leading spokesman for
Darwin that he came to the Oxford meeting of the British Associa-
tion in 1860—Darwin himself was, as always, too ill to attend pub-
lic debates. It was known that Bishop Wilberforce was going to
attack the theory, primed by Huxley’s arch-enemy, the anatomist
Richard Owen. Huxley almost left before the big debate, but was
persuaded to stay on by Robert Chambers, whose Vestiges had
started the ball rolling fifteen years earlier.

Wilberforce’s father, William, had led the campaign to abolish
slavery in the British Empire. Samuel moved away from his father’s
evangelical position and established himself as a leading cleric in
the conservative wing of the Anglican Church, just the sort of figure
Huxley saw as a barrier to progress in the modern world. He was
known as “soapy Sam” because of his eloquence. Like other conser-
vative clerics, he was already involved in another controversy re-
lated to a more scientific way of thinking. This was over the emer-
gence of the so-called “higher criticism,” in which the text of the
Bible was treated not as the Word of God but as a collection of an-
cient texts to be analyzed like any other. Originating in Germany,
the implications of this approach had been highlighted in D. E
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Strauss’s Life of Jesus, translated into English by Mary Ann Evans,
better known as the novelist George Eliot. In 1860 a collection of
articles written within this new tradition had appeared under the
title Essays and Reviews. For conservatives like Wilberforce, those
who moved in this direction were betraying the faith, giving their
support to an approach that left the sacred text without the author-
ity to defend the story of the creation or the miracles associated
with Jesus’s life and work. In some respects, this was a greater threat
than Darwinism.

Even so, Wilberforce knew that he had to block the rise of evo-
lutionism lest it lend support to those who challenged the validity
of the Genesis text as an accurate picture of humanity’s creation.
He didn’t know much about science, but Owen would provide him
with ammunition to use against natural selection, which they both
detested as rank materialism. Wilberforce’s attack would focus on
the two most disturbing aspects of the new theory: the challenge to
design represented by natural selection, and the implications of a
theory that depicted human beings as little more than improved
apes. As far as he was concerned, it was simply inconceivable that a
process starting from the random variations among individuals
could generate anything equivalent to the designing hand of intelli-
gence. Paley was right: the complexity and purposefulness of adap-
tive structures was beyond the scope of any natural process. Darwin
himself conceded that Wilberforce’s attack, which appeared in print
shortly afterward in the form of a review of the Origin of Species,
was a clever exposure of the weakest points in his argument.

But it was on the subject of human origins that Wilberforce
sought to expose the materialism of the Darwinian position. Dar-
win had avoided all but a bare mention of this issue in the Origin
precisely because it was so sensitive. But Vestiges had made it clear
to everyone that a comprehensive theory of evolution must imply
an animal ancestry for humankind, and Huxley was already arguing
with Owen about the closeness of the relationship between humans
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and apes. To draw out the absurdity of such an ancestry, Wilber-
force jokingly asked Huxley if he claimed to be descended from an
ape on his grandfather’s or his grandmother’s side. According to the
popular legend, this was Huxley’s opportunity to crush the bishop.
Some reports claimed that his reply was to the effect that he had
rather be descended from an ape than a bishop. More likely, he said
that he would rather be descended from an ape than from a man
who misused his talents to attack a theory he didn’t understand.
Whatever his actual words, the result was uproar in the audience—
ladies fainted and Robert Fitzroy (Darwin’s old captain from the
Beagle) stalked around the hall waving a Bible. On one point the
legend is clear, however: Huxley had carried the day and Wilber-
force was crushed.

In fact, modern historical studies have shown that the legend is
a myth concocted by later Darwinians (Brooke, 2001; Jensen, 1988;
Lucas, 1979; James, 2005). There is little evidence from contem-
porary sources that Huxley’s remarks had so powerful an effect,
and some who were there recorded that a speech by the botanist Jo-
seph Hooker was more influential in saving the day for Darwin.
What, then, do we make of this flawed symbol of the apparent tri-
umph of evolutionism within a year of the Origin’s publication? It
is clear that there was no immediate triumph of Darwinian materi-
alism. Evolution was gradually accepted by the scientific commu-
nity and eventually by most educated people in Britain and Amer-
ica (for surveys see Ellegard, 1958 on the popular press, and Hull,
1973 on the scientists). In America, Louis Agassiz held out for di-
vine creation until his death in 1873. But by the 1890s Sir J. W.
Dawson of Montreal was almost the only scientist of any reputation
still opposing evolution (Dawson, 1890; see O’Brien, 1971; Sheets-
Pyenson, 1996).

In the short term, however, the process of conversion involved
much hard lobbying by Huxley, Hooker, and the other naturalists
who jumped to the defense of the theory. Huxley’s real triumph was
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in gradually extending the influence of those who shared his aver-
sion to the design argument within the community of professional
scientists. This influence was at last beginning to expand, and
Huxley networked endlessly to ensure that people sympathetic to
his position got the jobs that were opening up in the universities
and elsewhere. It became unfashionable for a scientist to make
open appeals to the supernatural, even if he (and they were still al-
most all men) believed in a Creator. Science was about provid-
ing naturalistic explanations of how the world works, and in the
area of organic origins this meant some form of evolutionism. In
that sense, Huxley triumphed over the supporters of design, even if
in a less dramatic fashion than the popular image of his confronta-
tion with Wilberforce would imply.

THE FIRST DARWINIANS

The resulting evolutionary perspective became known as Darwin-
ism, but whether or not it was a Darwinism that we would recog-
nize today is another matter. Natural selection found some sup-
port, but also faced numerous objections, some of which seemed
more plausible then than they do today. Many of those who ac-
cepted evolution found it hard to go along with the claim that it
resulted from little more than trial and error. If evolution was going
to be the foundation for an ideology of social progress, it would
help if something more purposeful were pushing things along.
Huxley himself had doubts about the adequacy of the selection
theory, and he made common cause with the social philosopher
Herbert Spencer, who advocated the inevitability of progress and
was committed to the Lamarckian hypothesis of the inheritance
of acquired characteristics. By the standards of a modern Darwin-
ian, then, Huxley’s triumph was a slightly hollow one. He prevailed
on the general question of evolution, but could not shake a popular
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expectation that something more purposeful than trial and error
must be involved (Bowler, 1988; Moore, 1979; Ruse, 1979, 1996).

The scientific case for evolutionism was built on the evidence
from geographical distribution, morphology, and the fossil record.
Wallace and Hooker expanded Darwin’s efforts to show how the
existing distribution of species could be explained by postulating
expansion from centers of origin. Wallace also showed how the re-
lationship between species and varieties could be understood in
terms of local populations becoming divided by geographical barri-
ers. The American botanist Asa Gray became one of Darwin’s most
active supporters, studying the distribution of North American
plant species and becoming a leading advocate of a reconciliation
between Darwinism and religion, as I describe in more detail later
in this chapter.

Morphologists (who study the relationships between species re-
vealed by comparative anatomy) also seized on evolutionism to
throw light on the patterns Owen had once seen as evidence of a di-
vine plan. The most active pioneer was the German biologist Ernst
Haeckel, who reconstructed the history of life on earth by tracing
each group back to its hypothetical common ancestor and then try-
ing to show how the founder of each group could have emerged
from a previously existing type. Haeckel coined the term “phylog-
eny” to denote the evolutionary history of a group, and it was he
who inspired Huxley to take an interest in this line of research.
Critics argued that many of Haeckel’s hypothetical ancestors were
too speculative to be of any scientific value. But both Haeckel and
Huxley were anxious to free science from the old quasi-theological
search for an underlying plan of creation. For them, the prospect of
replacing Owen’s idealized archetypes with real common ancestors
was only too tempting.

There was some hope that the fossil record would yield hard
evidence of the intermediates that the evolutionists postulated on
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theoretical grounds. Some of the most obvious gaps in the fossil re-
cord were indeed partially filled in (Bowler, 1996; Desmond, 1982;
Rudwick, 1972). Here the weakness of the creationists’ argument on
the discontinuity of the fossil record was revealed. Creationists in-
sist that every gap in the record is a genuine sign that the later
forms were divinely produced. When some of the gaps are actually
filled in, all the creationist can do is retreat and argue that the other
gaps still remaining must be real. Although complete evolutionary
sequences are seldom seen in the record, the discovery of forms
bridging gaps that the creationists assumed were unbridgeable re-
vealed the poverty of creationism as a guide to scientific research.
And in the late nineteenth century enough gaps were filled in to
give the evolutionists’ program real momentum. Fossil horses were
discovered in the American West by O. C. Marsh, linking the highly
specialized modern horse back to small, five-toed ancestors—
Huxley called this “demonstrative evidence of evolution.” The fa-
mous Archaeopteryx, unearthed in Germany, showed that there
were once creatures which combined characters now separated be-
tween reptiles and birds (feathers, and a mouth with teeth). The
fossil did not allow a complete reconstruction of how birds evolved
from reptiles, but it was an intermediate that would never have
been predicted by a creationist. Later in the century a whole se-
quence of mammal-like reptiles was discovered in South Africa,
providing confirmation of the morphologists’ predictions of how
some distinctive mammalian characters had evolved.
Reconstructing the history of life on earth seemed an obvious
extension of the evolutionary program, but it tended to marginalize
the theory of natural selection, because it was difficult to envisage
the selective pressures that may have acted in the remote past. There
was debate over the selection theory, but Darwin’s efforts to pro-
mote it as the best explanation of how evolution worked were un-
availing (Gayon, 1998; Vorzimmer, 1970). The most obvious prob-
lem centered on the roles of variation and heredity. This came to a
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head with a review of the Origin published in 1867 by the engineer
Fleeming Jenkin. He pointed out that there was a weakness in Dar-
win’s analogy between artificial and natural selection. The breeders’
efforts to select for a particular character were successful up to a
point, but they could never produce a distinct species because the
new variety could always interbreed with the parent form. Jenkin
argued that to form a new species there would have to be a saltation
or a “sport of nature”—what we might call a macromutation. But
even if the mutated form had a new character that gave it an advan-
tage in the struggle for existence, it would have to interbreed with
unchanged members of the original species and its superior charac-
ter would be diluted in its offspring. It would be swamped by inter-
breeding with the unchanged mass of the population and its effect
dissipated.

Historians have traditionally taken Jenkin’s argument as evidence
that Darwin’s pregenetical view of heredity made the selection
theory unconvincing at the time. His belief in what is known as
“blending” heredity left his theory vulnerable to the claim that
new characters would be swamped. The solution would come with
Gregor Mendel’s demonstration that biological characters breed
true as units (and hence cannot be diluted by interbreeding)—the
phenomenon that we now explain by the theory of the gene. But
the selection theory could be rendered plausible even in Darwin’s
time. Wallace pointed out that every population shows a range of
variation, with most individuals clustered around the mean (think
of the variation in height in the human species—there are some
very tall and very short individuals, but most of us cluster around
the average height). There is no need for discrete new characters.
The geneticists would later have to reconcile their theory of unit
characters with the continuous range of variation observed in most
populations.

The fact remains that many of Darwin’s contemporaries felt un-
comfortable with the selection theory. This was in part because of
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the technical issues highlighted by Jenkin, but there was also wide-
spread suspicion of the idea that a mechanism based on random
variation, a process of mere trial and error, could reproduce the
purposeful structures traditionally attributed to design. This was
Wilberforce’s point in his debate against Huxley, and he was by
no means the only person to feel this way at the time. The astrono-
mer Sir John Herschel dismissed natural selection as the “law of
higgledy-piggledy.” Richard Owen and his disciple St. George Jack-
son Mivart also argued that some more purposeful force must be
involved (Gruber, 1960; Rupke, 1994). Mivart’s Genesis of Species
of 1870 provided a mass of anti-selectionist arguments, many of
which are still used by creationists today.

The arguments in favor of purpose in nature were increasingly
articulated not through creationism but through the assumption
that evolution had a more positive driving force than Darwin imag-
ined (Bowler, 1988). Evolution was taken for granted—it was the
Darwinian explanation of it that was failing to take hold. Selec-
tion might play a negative role in eliminating the less successful of
nature’s products, but it was incapable of playing the creative role
that Darwin had assigned to it. For many religious thinkers, this
meant that the divine purpose must be built into the very laws of
nature which drove evolution toward its goals (Livingstone, 1987;
Moore, 1979). This is theistic evolutionism, which seeks to combine
creationism’s commitment to the argument from design with the
evolutionists’ insistence that nature is governed by law rather than
miracle.

In America, Asa Gray—a devout Presbyterian as well as a scien-
tist—tried to defend Darwinism against the charge that it was
necessarily atheistic (Dupree, 1959; on Darwinism in America see
Daniels, 1968; Loewenberg, 1969; Numbers, 1998; Pfeifer, 1974;
Roberts, 1988, and Russett, 1976). In the essays reprinted in his
Darwiniana of 1876 Gray argued at first that it didn’t matter what
mechanism God chose to achieve His ends, as long as a beneficial
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adaptation was produced. But he too was worried about the many
useless variations, the “scum of nature,” that had to be eliminated
for selection to work. In the end he conceded that God had some-
how loaded the dice so that variation always produced useful char-
acters. He advised Darwin to assume that “variation has been led
along certain beneficial lines” (Gray, 1876: 148), prompting Darwin
to respond that if this were so, selection would be unnecessary.

These examples show us that the distinction between Darwinian
and anti-Darwinian evolutionists could often be a matter of em-
phasis and rhetoric rather than of theoretical division. Scientists
joined one camp or the other in part because of their personal
or professional loyalties. The theological divisions were similarly
complex, so that it is often difficult to understand why a religious
thinker was for or against evolution without knowing the local cir-
cumstances in which they operated. Huxley led a campaign to pro-
fessionalize biology by eliminating references to design—yet Gray
was a professional scientist too, and he was openly campaigning
to supplement natural selection with a divinely purposeful force.
Many liberal clergymen endorsed evolutionism. Frederick Temple,
a future archbishop of Canterbury, preached a sermon during the
1860 Oxford meeting of the British Association criticizing the
church’s traditional reliance on apparent gaps in the world’s his-
tory as evidence of divine intervention. Temple’s The Relations be-
tween Religion and Science of 1884 openly supported evolution as
the mechanism of creation. Another Anglican clergyman, Charles
Kingsley, best known as the author of The Water Babies, also saw no
reason why God’s purpose should not be worked out by law rather
than by miracle.

The critical question was whether or not evolution showed evi-
dence that the laws of nature worked toward a preconceived goal.
Owen and Mivart opposed Darwin because they saw the develop-
ment of life as something based on a coherent divine plan, not an
endless sequence of local adaptations. They expected that plan to be
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built into the very structure of the world—it could not be an indi-
rect trend produced by the summing up of a host of apparently un-
planned interactions. It is doubtful that Huxley himself would have
agreed with Darwin that evolution was nothing more than a mass
of individual adaptive responses in each separate line of evolution.
He was not opposed to Owen’s view that something imposed a de-
gree of unity on the development of life. But where Owen wanted
to see this “something” as the expression of a divine plan, Huxley
preferred to think in terms of natural forces limiting the pathways
available to evolution. Variation was not random, as Darwin sup-
posed—it was directed along certain lines, although by purely natu-
ral forces.

There were thus real tensions within the Darwinian camp be-
tween those who followed Darwin in seeing evolution as purely
adaptive, and those who thought that biological constraints pushed
evolution along restricted pathways. This explains why there was a
somewhat uneasy alliance between Huxley and the most influential
philosopher of the evolutionary movement, Herbert Spencer (Peel,
1971). For Spencer, long-range trends were never “locked in”—they
were always the summation of a host of individual decisions and
actions. His model was the free-enterprise capitalist system, which
was the key to social progress because no government could plan
in a way that would successfully integrate all the factors involved.
The only way forward was to let nature take its course, which
meant allowing individuals to make their own decisions and sink or
swim by the consequences. Struggle and competition were agents of
progress because they stimulated everyone to improve themselves
and to adapt to changes in their environment—and Spencer was
convinced that the results of self-improvement could be passed on
from parent to offspring. He was a Lamarckian evolutionist long
before Darwin published, and although he coined the term “sur-
vival of the fittest” to denote the operations of natural selection,
he always thought that self-development was more important than



DARWIN AND HIS BULLDOG 115

selection. Huxley and Spencer made common cause to promote
the interests of the new elites against the old conservative social
program based on aristocracy and the ownership of land, but
Spencer’s elite were the industrial entrepreneurs, whereas Huxley’s
were the professional managers and scientists. Spencer saw evolu-
tionary progress as inevitable—but it was inevitable because the
forces of nature always favored the fittest in the long run, not be-
cause the direction was built in by nature, let alone by God.

If Huxley and Spencer shared their opposition to a science in
which nature and human nature were seen to be divine artifacts,
they also shared the expectation that nature was a progressive sys-
tem which would, in the end, work its way up to something like the
human form. There was no explicit design in their systems, because
neither believed in a supernatural agency controlling nature. Yet the
assumption that evolution is inherently progressive allowed them
to retain a sense of purpose in nature which could look remarkably
similar to the natural theologians’ argument from design. Small
wonder, then, that as Moore (1979, 1985a and b) points out, many
liberal clergymen were willing to see themselves as followers of
Spencer and hence as Darwinians. Here we come to a central fea-
ture of nineteenth-century Darwinism that must seem hugely para-
doxical to a modern American creationist. Religious thinkers wel-
comed evolutionism as long as they could see it as a purposeful
process—exactly what Spencer and the agnostics were offering them.
It was a small step from Asa Gray’s hope that God steered varia-
tion in the right direction to Spencer’s claim that the individual’s
response to its environment was the driving force of Lamarckian
evolution. And because Spencer’s Lamarckism stressed the role of
struggle and competition, it was hailed as a form of Darwinism,
even though it subordinated natural selection to self-improvement.
Like Darwin, Spencer saw progressive evolution as the summing up
of a vast number of individual interactions. Spencer’s social policy
would thus become known as the classic form of social Darwinism
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in the later nineteenth century (Hofstadter, 1959; Hawkins, 1997).
Yet unlike the pure selection theory, it could be endorsed by liberal
religious thinkers because it embodied the traditional Protestant
virtues of hard work, industry, and initiative as the driving forces of
progress (Livingstone, 1987; Roberts, 1988).

We can see this liberal Christian response to Darwinism in a
book familiar (if only in a cartoon version) to almost everyone,
The Water Babies, written by Charles Kingsley in 1862. We have al-
ready noted Kingsley as one of the liberal Anglican clergymen who
welcomed Darwin, and his children’s story of Tom, the chimney
sweep’s boy who becomes a water baby, offers a wonderful com-
mentary on the social values that drew people to Spencer’s
Lamarckian version of Darwinism. Huxley and Owen are intro-
duced as scientists who debate whether or not water babies are
contrary to nature—with Kingsley warning them that if they dare
to be so dogmatic, the Queen of the Fairies is likely to aston-
ish them. Creation here is done not by God himself, but by super-
natural agents to whom He has delegated His powers, and these
powers never work by direct intervention. They do their job by put-
ting pressure on living things to encourage their self-development.
When Tom encounters Mother Cary, the personification of nature
who makes new animals all the time, he is astonished to find her
sitting still rather than engaged in a frantic process of manufactur-
ing each new type. She doesn’t need to do this, she tells him, be-
cause “I sit here and make them make themselves” (Kingsley 1889:
273). Paley’s industrious clockmaker Designer has been replaced by
the creative forces of nature, operating behind the scenes to ensure
that the good are rewarded and the bad punished. This is a harsh
world in which you have to work hard and make sacrifices to suc-
ceed, but the rewards are personal development and a contribution
toward the progress of society. If you take things easy you will de-
generate, as in the story of the Doasyoulikes who eventually be-
come apes (1889: 229-237). The moral, proclaimed to our animal
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ancestors at the end of the book, is that if you work hard and keep
yourself clean you will eventually become human.

It is easy to see why this might be taken as Darwinism: evolution
has replaced supernatural miracle in the origin of species, and it
works through a harsh mechanism that is unforgiving to those who
do not respond to nature’s challenges in a productive way. But this
is pure Spencerian Lamarckism, in which struggle stimulates self-
improvement for the individual and hence for the race. It appealed
to liberal Christians like Kingsley because it encapsulated the vir-
tues of the Protestant work ethic in the actions of nature herself,
thereby confirming that the world of living things was created by a
God who intended them to “make themselves.” Only by transfer-
ring the human values that were once thought to lift us above na-
ture into nature herself was it possible for a liberal Christian to see
evolution as a force that could have created the human mind as well
as the body. Conservatives like Wilberforce rejected this effort to see
nature as creative, and probably had a better appreciation of the
true implications of natural selection. In fact, some of the liberal
Anglicans found the evolutionary origin of the human spirit a hard
pill to swallow, including Frederick Temple and Aubrey Moore. It
was all very well to see evolution as a form of design, but if you
wanted to see humanity as being in need of a savior, then there had
to be something that separated us from the march of progress.

It was in America where the Spencerian form of self-help evolu-
tionism made most headway among liberal clergymen—just as it
was here that his form of social Darwinism became the public ex-
pression of capitalist values. James Moore (1985a) notes that when
Spencer was given a grand dinner at Delmonico’s in New York in
1882, there were clergymen present who had hitched their wagons
to the star of his hugely popular philosophy. It was the robber bar-
ons of American industry who staged the event, and for them it was
important to celebrate the work of a philosopher who endorsed
their ideology of progress through competition. But the clergy too
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had seen—as had Kingsley in Britain—that a philosophy which
built the Protestant work ethic into nature was a valid foundation
for the religion that they used to give a veneer of respectability to
what their political opponents would label as a validation of brute
force and selfishness. The philosopher John Fiske—raised a Con-
gregationalist and now a leading religious liberal—had led the way
in adapting Spencer for a religious audience. His Outline of Cosmic
Philosophy of 1874 had stressed how natural evolution led up to-
ward the higher values expressed in the human mind. At Delmoni-
co’s he responded to the toast to Spencer with the words: “Evolu-
tion and religion: that which perfects humanity cannot destroy
religion.”

Also present were the Congregationalist clergymen M. J. Savage
and Henry Ward Beecher. Savage, minister of the Church of Unity
in Boston, had written books on the theme of evolution as a moral
process, The Religion of Evolution of 1876 and The Morals of Evolu-
tion of 1880. Beecher preached at Plymouth Congregational Church
in Brooklyn and was one of the most articulate of the new liberal
theologians. Here, in another response to the toast to Spencer, he
hailed the British philosopher as a guiding light who had shown
him how to throw off the shackles of Calvinism and the doctrine
of Original Sin. In a collection of sermons published a few years
later under the title Evolution and Religion, Beecher developed these
points, making clear his rejection of the idea of the Fall.

And in that sublime Apocalyptic Drama, in which the strug-
gle between good and evil, organized into laws, governments,
and institutions, is carried forward with sublime mystical
treatment to the final victory of good, no place is found for
Adam, and no place for any illusions, even, to the malformed
and monstrous doctrine of the fall of the race of Adam, and
its alleged terrific consequences, which have become the bed-
rock on which theology has been built. (Beecher, 1885: 1, 92)
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Significantly, Beecher argues the case by stressing that it is in
Christ’s words, as reported by the New Testament, that there is no
mention of the Fall. Here is the very point that would raise howls of
anguish among British Christians forty years later when made by
Bishop Barnes in his “gorilla sermons.” Yet it was made by an
American clergyman who was merely expressing his acceptance of
Spencerian evolutionism. Progress was the key to recognizing that
the values of American capitalism offered the way to the perfection
of humanity in this world rather than the next. The Bible could be
reinterpreted in the light of Darwin and Spencer—and of their dis-
ciples, Andrew Carnegie and the other American capitalists who
were there at the 1882 dinner to celebrate their idol.

HUMAN ORIGINS

Social Darwinism was a manifestation of liberal values acceptable
both to the radicals who campaigned to overthrow traditional reli-
gion and to more progressive religious thinkers. The conservative
position was identified not by opposition to evolution within the
animal kingdom, but by a reluctance to accept that general evolu-
tion—even if divinely superintended—could generate the spiritu-
ally unique characters of the human soul. Evolution worked as an
ideology of progress only for those who were willing to accept that
the progress seen in animal evolution was aimed at the production
of the human mind, and hence that social progress was a continua-
tion in another sphere of the basic processes of evolution. For this
reason the debate over human origins was a crucial aspect of the
controversy sparked by Darwin’s theory, and the overall success of
evolutionism has to be measured by the temporary retreat of the
conservatives in the face of a growing willingness of many ordinary
people to believe that humans were, after all, the products of a nat-
ural and not a supernatural process. This move was only made pos-
sible, though, by a course of action that evaded the more materialis-
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tic aspects of Darwin’s theory and allowed evolution to be
presented as a process with an overall purpose. Spencerian self-im-
provement was always more attractive than the random variation
of biologically fixed characters followed by a ruthless winnowing
out of those unlucky enough to be born congenitally unfit.

The Darwinians’ efforts to make the case for human evolution
came at an appropriate time. The previous decades had seen a ma-
jor transformation in people’s willingness to accept that the human
mind was in some respects a manifestation of physical processes
going on in the brain. This in turn made it easier to see the human
mind as a product of natural evolution—not a purely spiritual en-
tity somehow plugged into the body from a supernatural dimen-
sion. In another area entirely, the Darwinian debate coincided with
a profound revolution in ideas about human antiquity, a revolution
that opened up the vista of a long, prehistoric past during which
our ancestors had raised themselves slowly from a state of primitive
savagery. This in turn made it possible to believe that these earliest
ancestors had not been fully human, but had still retained some as-
pects of their origin in the apes.

The new ideas on the nature of the mind owed a great deal to
the science of phrenology, already noted in the previous chapter
(Cooter, 1985). Phrenology was an attempt to show that the facul-
ties of the human mind were directly linked to corresponding areas
of the brain. According to the phrenologists a trained observer
could tell someone’s personality from the shape of their brain—
each mental faculty was produced by a particular part of the brain,
and if that area of the brain was well-developed, then so was the
corresponding personality trait or faculty. Phrenologists believed
that the skull reflected the shape of the brain, and hence claimed to
be able to read the personality from the “bumps” on the skull. For
this reason they were widely dismissed as charlatans by the scien-
tific establishment, but the underlying philosophy of phrenology
had profound implications. It seemed to endorse the materialists’
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claim that the mind was a by-product of the brain. And while the
professional scientists sneered, the general public lapped up the
ideology of the new “science” of the mind and thus became used to
the idea that the mind was the product of nervous activity, not of a
purely spiritual soul which could be unplugged from the body at
death.

If mental activity was generated by the brain, it was a fairly
short step to argue that if the brain became larger and more com-
plex in the course of evolution, then the mental powers displayed
by animals would also increase in sophistication. Chambers took
this step quite explicitly in his Vestiges of 1844, boldly proclaiming
that the human mind was a product of the increased size and com-
plexity of the brain. Herbert Spencer, himself strongly influenced
by phrenology as a young man, took things one step further in his
Principles of Psychology of 1855. Here he applied a Lamarckian
model of evolution to the mind, suggesting that as individuals de-
veloped their own skills and mental powers, the results were passed
on to future generations and defined the inherited capacities and
instincts of the race. The Darwinians would not be the first to argue
the case for the evolutionary origin of human mental powers, al-
though the debate certainly became more active after Darwin pub-
lished (Richards, 1987).

The revolution in ideas about human antiquity came about far
more suddenly, and at just the right time to aid the Darwinians’
case. Geologists had established that the earth itself was immensely
old, but in the early nineteenth century it was still believed that the
biblical chronology remained valid for the human race. There were
no human fossils, and it was still possible to believe that the first
humans had been created as in the Genesis account, only a few
thousand years ago. There was no prehistory for the human race,
and our earliest ancestors had been civilized from the start—the
great empires of Egypt and Babylonia went back almost to the time
of Noah. When geologists and archaeologists began to turn up
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stone tools and human remains from geological formations con-
temporary with the mammoth and other extinct animals of the ice
age, they were dismissed as later intrusions. Only in the late 1850s
did a group of British geologists begin to take these discoveries seri-
ously. They traveled to France to see the chipped stone tools being
unearthed by Jacques Boucher des Perthes from the gravel beds of
the Somme valley, and became convinced that they were genuine
(Grayson, 1983; Van Riper, 1993). Here was clear evidence that hu-
mans with a very primitive level of technology had existed at a date
that was many thousands of years earlier than any of the events re-
corded in the Bible. In 1863 Charles Lyell summed up the new con-
sensus in his Geological Evidences of the Antiquity of Man. The dis-
covery of human antiquity did not by itself imply that our earliest
ancestors had evolved from apes—Lyell himself found this hard to
believe—but it removed one major argument against the Darwin-
ian position. There were still no fossil human remains, but it was
plausible to believe that the creatures who made these primitive
stone tools were not fully human.

Given these developments, it was inevitable that the debate over
the Origin of Species would be extended to include the origin of the
human race. Darwin tried to steer clear of this tricky subject by
mentioning it in only a single sentence. But everyone knew what
was implied, and that was why Wilberforce was so easily able to in-
clude a gibe about Huxley’s ape ancestry in the 1860 debate at the
British Association. In fact, Huxley was already involved in a debate
with his rival, Richard Owen, over the closeness of the relationship
between humans and apes. Owen wanted a clear separation based
on the claim that there was a structure in the human brain, the hip-
pocampus minor, that was not present in the apes. Huxley argued
that there was no such difference: Owen was an incompetent anato-
mist biased by his religious preconceptions, and humans and apes
should be classified in the same order, the Primates. In The Water
Babies, Charles Kingsley lampooned them both by presenting this
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as a debate over the presence of a hippopotamus in the human
brain (1889: 153). But there was a serious point to Kingsley’s ridi-
cule, since he noted that the real difference everyone cared about
was our ability to tell right from wrong and to say our prayers.
Owen had given the game away by accepting the phrenologists’
point that the brain was the organ of the mind. If the mind were a
product of a spiritual entity, the soul, why should it need new
physical organs through which to function? Even if the human
brain is different to that of the ape, the materialism inherent in
the evolutionists’ position has already been conceded: nothing gen-
uinely new is needed to explain the higher mental faculties we
possess. If the anatomical differences were indeed only trivial, as
Huxley asserted, then the inclusion of humans into the world of
material nature was complete.

This point was made in the title of the 1863 book Huxley pub-
lished to sum up his contributions to the debate with Owen: Man’s
Place in Nature. At the physical level, there was nothing significant
to separate humans from apes, and by implication there could be
nothing at the mental level either. Humans have bigger brains, and
as one might expect, they have higher mental functions, although
Huxley said nothing about how those higher functions might have
been produced. He did make it clear elsewhere that he was a deter-
minist, although not (he insisted) a materialist. Mental functions
are by-products of physical activity in the brain, and as such are rig-
idly predetermined by natural law. Any feeling we have of “free
will” is an illusion. This was a key aspect of the position sometimes
called “scientific naturalism”—indicating that it left no room for
entities or actions lying outside the world of natural law. In 1874
Huxley’s friend, the physicist John Tyndall, gave a notorious ad-
dress at a British Association meeting in Belfast in which he insisted
on science’s ability to explain all the phenomena once labeled as su-
pernatural. Here the assumption that humans had evolved from
apes was merely part of a much wider campaign to replace religion
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with science in the study of all aspects of nature, including human
behavior.

The one thing that was lacking to make the evolutionists’ case
complete was the “missing link” (as it later came to be called), a fos-
sil intermediate between the ancestral ape and a modern human.
Such a creature would by definition have a brain somewhere in be-
tween the size of an ape’s and of a human’s. Huxley looked at the
available specimens of ancient humanity, in particular the skeletal
remains unearthed at Neanderthal in Germany in 1857. Here was
a creature with a very ape-like appearance, the skull showing heavy
brow-ridges and a very sloping forehead. The temptation to label
the Neanderthal specimen a missing link must have been very
strong, but Huxley was honest enough to accept that the brain
capacity was as large as that of a modern human. Although some
later authorities would accept the Neanderthals as intermediates
between humans and apes, Huxley conceded that they could not
serve as a convincing link. For the time being, the evidence for hu-
man evolution from the apes remained circumstantial (see Bowler,
1986; Reader, 1981).

Most of the early evolutionists assumed that the expansion of
the brain—and hence of intelligence—was the main driving force
of progressive evolution leading toward humanity. Lamarckian use-
inheritance and natural selection would both tend to enhance in-
telligence. Increased intelligence was both a consequence of indi-
viduals developing their mental powers during their own lifetime,
and a primary survival factor favored by selection. If the succes-
sive stages in this expansion were not revealed by the fossil record,
some clues as to the later stages in the sequence could be found by
looking at what were widely regarded as the “savage” forms of hu-
manity surviving in some parts of the world. The missing link was
not truly missing—it could be seen in places like Australia where
the aborigines were still living in the stone age when discovered by
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Europeans. Most physical anthropologists also believed that these
“lower” or “primitive” races had smaller brains than Europeans
(Gould, 1981).

Evolutionism thus provided arguments used to defend the
race theories of the later nineteenth century (Haller, 1975; Stepan,
1982). Those races conquered or exploited by the Europeans were
regarded as relics of the past, retaining characters now surpassed
by the triumphant whites. Modern creationists often argue that
Darwinism played a major role in the emergence of racism, forget-
ting that the creationists of the nineteenth century also endorsed
white superiority. Louis Agassiz, who became the founding father
of American biology, remained a committed creationist until his
death in 1873 (Lurie, 1960). Yet he supported the arguments of
slave-owners by insisting that blacks were a separately created spe-
cies destined to remain subordinate to the whites. Both creationism
and evolutionism could be used to provide support for the increas-
ingly popular ideology of white supremacy.

By the time Darwin published his own Descent of Man in 1871
he was contributing to a debate that was well underway. In this
book he drew on the work of Huxley and others for the evidence
suggesting a close link between humans and apes. He also accepted
the figures quoted by physical anthropologists who claimed that
races such as the Australian aborigines had smaller brains than Eu-
ropeans. Darwin tried to minimize the differences between animal
and human mental powers so he could blunt the force of the claim
that here was a gap so wide that natural evolution could never
bridge it. He was thus accepted the claim that some of the most
“savage” tribes had limited mental faculties. He also accepted a
great deal of anecdotal evidence from observers such as zookeepers
and hunters about the mental agility of animals. He was even pre-
pared to admit a strong element of altruism in animals, as when a
monkey defended a zookeeper who had been attacked by a fierce
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baboon, at the risk of its own life. Modern psychologists regard
much of this evidence as unreliable, prompted by an all-too-com-
mon urge to anthropomorphize animal behavior.

Darwin stressed that at both the physical and the mental levels,
humans were more closely related to the apes than was acknowl-
edged in the traditional viewpoint. There was no qualitative differ-
ence, as would be expected if we had a spiritual faculty not pos-
sessed by the animals—only a difference of degree. But he was
more concerned than Huxley to explain precisely how evolution
had changed the ancestral ape into a bigger-brained human. Like
Spencer, he accepted that the human mind (and hence the brain)
had been shaped and developed by forces which were ultimately
driven by survival value. Lamarckism could account for how new
faculties were added by the efforts of successive generations to deal
with the challenges posed by their environment (including the so-
cial environment). Natural selection too could be expected to pro-
mote increased intelligence as a survival factor.

In one respect, though, Darwin went beyond the assumptions of
his contemporaries. He saw that the separation of the human and
ape families had to be explained in terms of adaptive divergence. If
intelligence was such a good thing, why hadn’t the apes continued
to develop it at the same rate as our own ancestors? The conven-
tional view supposed that both the apes and “primitive” humans
had lagged behind because they were not exposed to the same level
of environmental challenge. The tropics were seen as a “softer” en-
vironment than the more northern climates—which is why many
early evolutionists refused to accept Darwin’s view that the human
species had evolved in Africa. Darwin realized that it was necessary
to specify an adaptive shift which would explain why the ancestors
of humans had been exposed to different selective pressures from
those experienced by the remaining apes. He argued that our fore-
bears had moved out of the trees onto the open plains, and had
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stood upright because this offered a more efficient means of loco-
motion in this environment. The hand had then been perfected for
manipulating sticks and stones, and the drive to make improved
tools might explain why our intelligence developed to a higher
level. Unlike almost all of his contemporaries, Darwin thought the
earliest hominids had walked upright before they began to get big-
ger brains—a striking anticipation of the view confirmed by later
fossil discoveries.

For most religious believers, however, it was the moral power of
the human mind that defined our existence in a spiritual world not
shared with the animals. Here Darwin faced his greatest challenge,
that of explaining our conscience and our willingness to sacrifice
ourselves for others, in terms of natural evolution. To many, it
seemed absurd that natural selection could promote the instinct for
self-sacrifice—surely anyone developing such a character by ran-
dom variation would be eliminated in the struggle for existence.
Natural selection would promote selfishness, not altruism. But Her-
bert Spencer had already ventured into this realm and had begun
the process of explaining how evolution might produce cooperative
behavior. Once we accept that our ancestors—like some of the great
apes—Ilived in social groups, it becomes easier to see how evolution
might temper selfishness with instincts designed to promote coop-
eration within the group. If membership of the group offers advan-
tages, then individuals who cut themselves off by too selfish behav-
ior will be expelled and will lose those benefits.

As a Lamarckian, Spencer accepted that cooperative habits would
eventually become inherited instincts. Darwin himself acknowl-
edged a role for Lamarckism in this area, but he also appealed to a
process now known as group selection. If a species is divided into
competing tribal groups, then a group whose members cooper-
ate effectively will displace one whose members do not pull to-
gether. Selection will then promote the instinct to sacrifice one’s
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own interests for those of the group. For Darwin, our so-called
moral sense is merely an intellectual awareness that our behavior
is conditioned by these implanted cooperative and altruistic in-
stincts. This explains why in practice it is always easier to per-
suade people to sacrifice themselves for those they are familiar with
than for total strangers. Only by intellectual abstraction do we ar-
rive at universal moral values that are supposed to be applied to
all—and many of us find it very hard to live up to such ideals.

If Huxley persuaded people that they were related to the apes, it
was Spencer and Darwin who provided the arguments that would
encourage them to believe that human nature itself is a product of
the natural world. They showed how evolution could develop the
characters we recognize as essential for morality. This challenged
the traditional Christian view that human nature has mental and
moral components derived from an immortal soul. Coupled with
Spencer’s efforts to show that evolution promoted the values of the
Protestant work ethic, these moves made it possible for the Darwin-
ists to present their theory as a modernization of traditional Chris-
tian culture rather than a complete negation of it. For every agnos-
tic such as Huxley, there was a liberal Christian who welcomed
evolutionism because it built the highest characters of the human
mind into nature and made them the driving force of progressive
evolution. The emergence of the human mind from the mentality
of the higher animals merely completed the process of progressive
evolution. The image of natural selection as a meaningless cycle of
suffering that could promote only selfishness and brutality was
sidelined. God had created a moral universe and had given it the
power to build the human mind from primitive beginnings. Many
liberals believed that our actions in the cause of personal develop-
ment and social progress are continuing the divinely instituted pro-
cess that created us, and that will lead to a future humanity in
which all those higher elements are perfected.
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A STEP TOO FAR?

In an age fascinated by the progress achieved in the industrial revo-
lution and determined to spread the values of Western civilization
around the world, the Spencerian vision of evolution found a ready
audience. The liberal Christians joined with the secularists in ac-
cepting that the perfection of humankind was to be achieved in this
world, not the next. The only difference was that the liberal Chris-
tians saw progress as a vision of God’s ultimate purpose, not just a
purely natural trend. To make this move they had to modify the tra-
ditional Christian view that human nature is fundamentally de-
praved and can only be perfected in the next world. Talk of Original
Sin and of the Fall of Man plays a much smaller role in the theolog-
ical writing of this period. Yet even liberal Christians found some
incongruity in the effort to maintain that humans are merely im-
proved animals. To retain any continuity with the traditions of their
faith, they had to believe that humans were capable of sin, and to
give the concept of sin any meaning, human nature had to be
something more than the mentality of a social animal. Some of the
liberal Anglicans who accepted evolution as the unfolding of a di-
vine purpose nevertheless found an evolutionary explanation of the
soul unconvincing. Frederick Temple could accept the evolution of
the human body, but conceded that the appearance of the soul re-
quired an act of divine creation, and Aubrey Moore acknowledged
this as the most difficult area of the whole controversy (Moore,
1889: 92, 200-215).

To conservative theologians such as Wilberforce, the whole idea
of a natural origin for human nature was unthinkable. By high-
lighting the brutality of natural selection they hoped to show that
our spiritual capacities could never have evolved by such a process.
The scientists who opposed Darwin shared this viewpoint. Richard
Owen and St. George Mivart both became theistic evolutionists,
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but neither could accept that human nature was produced gradu-
ally out of the ape’s mentality. Owen preferred to argue the case in
terms of anatomical differences in the brain, but Mivart—a devout
Roman Catholic—argued against the Descent of Man on moral
and religious grounds (his review is reprinted in Mivart, 1892: II,
chap. 1). He thereby earned the enmity of Huxley and the agnostic
Darwinians, but he was articulating what would eventually become
the orthodox position of his Church. (We shall see in the next
chapter that this did not come about until the twentieth century.
Mivart was excommunicated just before his death; see Gruber, 1960).

Some of Darwin’s scientific supporters also found the extension
of the theory to include human nature distasteful. Charles Lyell, the
apostle of continuity in the physical world, had always been trou-
bled by the idea that humans should be included within the natural
system (Bartholomew, 1973). His long resistance to the basic idea
of evolution was almost certainly fueled by his fear that it would be
applied to human origins. In his Antiquity of Man he provided
lukewarm support for Darwin’s theory of evolution, but explicitly
argued that there would be a sudden leap (presumably of supernat-
ural origin) at the creation of the first true humans. Darwin wrote
that this remark made him “groan,” but worse was to come because
even Alfred Russel Wallace was beginning to doubt the ability of
natural evolution to produce the human mind. As the co-discoverer
of natural selection, Wallace became one of the theory’s most con-
sistent supporters during the 1860s, less willing than Darwin to ac-
cept a role for other mechanisms of evolution. Yet by the end of the
decade he began to argue that many aspects of the human mind
can have conferred no selective advantage and thus cannot have
been developed by evolution. Unlike many of his contemporaries,
Wallace did not share the view that “savages” were mentally inferior
to whites—but he pointed out that in their way of life (presumably
equivalent to that of the earliest humans) the higher mental func-
tions played very little role. How can those functions have been
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developed at a time when all humans shared such a primitive life-
style? Wallace finally came out openly in favor of the view that
some form of supernatural guidance had shaped the later stages of
human evolution. Significantly, he had just become convinced of
the reality of spiritualist phenomena, and it seems that acceptance
of a soul which can survive the death of the body played a major
role in his change of heart on this issue (Kottler, 1974; Fichman,
2004; Turner, 1974).

Wallace’s refusal to follow Darwin and Huxley into a completely
naturalistic worldview makes a convenient point at which to bring
our survey of the Darwinian revolution to an end. It highlights the
difficulties arising from any attempt to present the debate as a sim-
ple battle between evolutionary materialism and traditional Chris-
tianity. Wallace was a religious man who apparently saw no incon-
gruity in the idea that evolution, even if driven solely by natural
selection, could be accepted as God’s mechanism of creation. Yet he
could not follow Darwin, Huxley, and Spencer into a completely
naturalistic account of human nature. Wallace remained on good
terms with the Darwinians, while Mivart was ostracized by the
group for expressing views that were in some respects very similar.
The difference was that Mivart campaigned actively against any
purely natural explanation of evolution, and did so as a member of
a Church to which Huxley felt particular antipathy. His willingness
to see evolution as the unfolding of a divine plan was increasingly
unacceptable to the scientific community, even though there were
many scientists who felt that the system of natural laws which gov-
erns the world (and hence produces evolution) was of divine ori-
gin. Huxley’s point was that the divine plan was not an active di-
recting agent which could be detected by science—even though he
himself doubted that variation was truly random as Darwin had
supposed.

By the 1870s support for outright creationism (as we would call
it today) had been marginalized within the scientific community,
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although it would be wrong to imagine that most scientists were
materialists and agnostics. Many educated laypersons had also be-
come willing to accept some form of evolutionism and might have
called themselves Darwinists. But both in science and in the wider
community, most people wanted to feel that evolution offered
something more purposeful than the most materialistic reading of
Darwin’s theory would imply. They wanted evolution as a mecha-
nism of progress that laid the foundations for human progress
in this world. For agnostics such as Huxley and Spencer, progress
was simply a natural consequence of the laws that science was
discovering. Humans had only to recognize and apply those laws
in everyday life to ensure the future perfection of humanity. But
since Spencer had shown how the values of the Protestant work
ethic could be seen underlying the laws of nature, liberal Christians
could also take this progressionism on board. Some still felt that
evolution had to be seen as the unfolding of a divine plan, but oth-
ers were prepared to accept that only the most basic laws of nature
flowed from the Creator—all that was produced by their interac-
tions was part of His intentions. Emphasis on Original Sin and the
Fall diminished, although many religious thinkers still found it
hard to accept that our spiritual faculties could be explained away
by natural evolution from the animals.

In one sense, then, Darwinism had triumphed, but tensions re-
mained that would define the ongoing debates of the next century
or more. Conservative Christians such as Wilberforce had high-
lighted the materialistic character of natural selection, and they
would have nothing to do with Spencer’s Lamarckian modification
of the system. Problems were bound to emerge if the Lamarckian
alternative were discredited in science, leaving everyone confronted
with the full implications of selectionism. Spencer’s vision of strug-
gle as the spur to self-improvement was a reflection of the individu-
alist ideology of nineteenth-century capitalism, and as alternatives
to that ideology were explored, the logic of his modified social Dar-



DARWIN AND HIS BULLDOG 133

winism would seem less compelling. Some of these alternatives
would share the conservative Christians’ dislike of natural selection,
although for very different reasons. But from the viewpoint of the
debate between science and religion, the most significant issue that
was left outstanding was the extent to which the ideology of prog-
ress and evolution required a transformation—or a betrayal—of
traditional Christian values. Sooner or later, the liberal Christians
were going to have to face up to the fact that by accepting the possi-
bility of future progress, they had abandoned the idea of Original
Sin and would have to find a very different meaning for Christ’s
sacrifice on the cross. Conservatives, who had seen the difficulties
from the start and had always stressed the materialistic implications
of evolution, would eventually rally their forces and renew their as-
sault on Darwinism.



BEENAYP T E R F O UM

THE ECLIPSE OF DARWINISM

At first sight, it might seem that the outburst of fundamentalist
opposition to evolutionism that led to the Monkey Trial of John
Thomas Scopes in 1925 interrupted a period of relative calm in
the debate. By the 1870s Darwinism had been widely accepted even
by many religious thinkers. The more liberal approach to Chris-
tian theology had sanctioned the belief that evolution developed
according to a divine plan. In science, the very restricted accep-
tance of Darwin’s theory of natural selection allowed more pur-
poseful mechanisms of evolution to play a significant role. From a
superficial viewpoint, this situation seems to have remained largely
unchanged through into the early twentieth century, when the rise
of fundamentalism at last galvanized resistance to the evolutionary
paradigm. By 1925 this new element had led to the banning of
evolutionism from some American schools and hence to the Mon-
key Trial.

Deeper historical analysis reveals that the decades separating the
original acceptance of Darwinism from the Monkey Trial were by
no means devoid of incident. Indeed, by 1925 the situation in both
science and society had changed dramatically. The loosely defined
Darwinism of the 1860s and 1870s collapsed as alternatives such
as the Lamarckian theory were refined as complete alternatives to
natural selection. Julian Huxley, one of the founders of the modern
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selection theory, looked back on this period as an “eclipse of Dar-
winism.” But genetics soon began to undermine the Lamarckian al-
ternative, and in the 1920s a synthesis between genetics and the se-
lection theory began to emerge. By 1930 it was becoming more
difficult for scientists to pretend that natural selection played only a
minor role in the evolutionary process. The debates of the later
twentieth century would be all the more strident because Darwin-
ism had been tried in the fire and had emerged in a purer form,
with its radical implications in full view.

At the same time, religious thinkers reflected on the situation
created by the liberals’ eager acceptance of Spencerian evolutionism
during the 1870s. By the end of the century there was increas-
ing recognition that the original form of Darwinism, for all that it
limited the influence of the selection theory, was still very closely
tied into a mechanistic vision of the world in which everything
was driven by individual selfishness. To some extent, the “eclipse of
Darwinism” in biology was inspired by the search for an alternative
vision that would incorporate non-Darwinian mechanisms into a
worldview transcending Spencer’s free-enterprise ideology. In the
early decades of the twentieth century, enthusiasm for Henri
Bergson’s philosophy of “creative evolution” led to the whole edifice
of Darwinism being dismissed as a product of soulless material-
ism. Evolution had to reflect something more purposeful than indi-
vidual selfishness, either the unfolding of a preordained plan, or
the upward struggle of a purposeful life force. The emergence of an
explicitly anti-selectionist evolutionism represents the first major
challenge to Darwinism from a religious or moral perspective
(apart, of course, from early opponents such as Wilberforce).

Inspired by the opposition to selectionism in science, the theo-
logical liberals of the early twentieth century renewed their ef-
forts to create a synthesis with evolutionism—but now it was with
the very non-Darwinian version of evolution promoted during
the “eclipse.” It was in the context of this revival of interest in
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evolutionism that Bishop E. W. Barnes delivered his “gorilla ser-
mons.” A few liberals may have realized that accepting evolutionism
meant abandoning the idea of Original Sin in order to accomodate
the ideology of progress. But Barnes felt that many Christians had
not thought through the implications of this step—indeed many
had failed to recognize that it undermined most of the traditional
foundations of their religion. Deep issues had been skated over in
order to avoid seeming to be out of step with modern thought.
Barnes was associated with a group called the Modernists within
the Anglican Church, and he was determined to free Christianity
from its dependence on a number of ancient superstitions. Ex-
ploring the implication that we had risen from the apes was only
one part of this program. But to many Christians, his strident calls
for reform only highlighted the danger that the whole purpose
of the faith would be lost amid the call to improve humankind in
this world. Christ would become merely a great teacher, not the
Son of God who suffered on the cross to save us from damnation.
In America the fundamentalists articulated these issues and de-
manded that the compromise with evolutionism be rejected. In
Europe there was no surge of evangelical fervor in the early twenti-
eth century—but Barnes would soon see his Modernism under-
mined by a rise of neo-orthodoxy as Europe drifted toward the cri-
sis of war.

Curiously, Barnes was one of the few theologians who realized
that the situation in biology was changing too, and that in future
religious thinkers would have to deal with a resurgent Darwinism.
He, at least, sensed that the compromise based on liberal theol-
ogy and non-Darwinian evolutionism was under threat from both
sides. In 1925 all eyes might have been fixed on Dayton, Tennessee,
for the trial of John Thomas Scopes, but changes were taking place
in science that would propel the debate into a new phase. It seems
unlikely that those assembled for the trial had fully appreciated the
nature of the coming conflict. Most of the scientists the defense
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would have liked to have called as witnesses were senior figures un-
aware of the new Darwinism emerging in biology. In the churches,
the battle between fundamentalism and the liberal vision of pro-
gressive evolution was obvious to all—but few would have antici-
pated the extent to which that vision would be threatened by devel-
opments taking place in both science and society at large.

FROM NEO-LAMARCKISM TO CREATIVE EVOLUTION

Because the theories explored during the eclipse of Darwinism are
now discredited, the whole event was ignored by historians un-
til comparatively recently (for my own accounts see Bowler, 1983,
1988, 1996). We now recognize that the first generation of Darwin-
ians were not very Darwinian by modern standards, since they ac-
cepted only a limited role for natural selection. But equally sig-
nificant is the wave of explicitly anti-Darwinian feeling that swept
through science at the end of the nineteenth century, providing a
clear line of demarcation between the original form of Darwinism
and its far more narrowly defined modern namesake. This was not
opposition to evolutionism itself—virtually all educated people at
the time accepted the basic idea that life had developed on earth by
some kind of natural process. But now there was a definite move to
replace Darwinism with alternatives uncontaminated by that the-
ory’s reputation for materialism. It was only when genetics de-
stroyed these alternatives that the selection theory could emerge as
the dominant mechanism of evolution.

The most prominent alternative to selection was the Lamarckian
theory of the inheritance of acquired characteristics. This seems
paradoxical because Lamarckism was an integral part of Spencer’s
theory of evolution, and was accepted as a subsidiary mechanism
even by Darwin. The two differed only on the relative significance
of selection and use-inheritance, Darwin thinking selection was the
more powerful, Spencer subordinating selection to the Lamarckian
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effect. How was it possible, then, for Lamarckism to emerge toward
the end of the century as the basis for an explicitly anti-Darwinian
view of evolution? To understand how this could happen, we have
to realize that the same basic idea can be presented (“spun” is
the modern term) in very different ways. What the later generation
of neo-Lamarckians rejected was not just natural selection—it was
the whole package of evolutionism associated with Darwin and
Spencer. Spencer’s own version of use-inheritance was seen as es-
sentially materialistic, and hence as not all that different from natu-
ral selection. The whole process was driven by individual selfish-
ness, a desperate drive to succeed in the struggle for existence.
If animals responded to their environment by developing new char-
acters, this was a mechanical reaction driven by unconscious pro-
cesses in the body. For those who disliked the assumption that
conflict-driven individualism was the sole mechanism of progress,
Spencer’s version of Lamarckism was as distasteful as the selection
of random variation.

The anti-Darwinian version of Lamarckism emerged as part of
a wave of opposition to the whole materialist program with which
Darwin, Spencer, and Huxley were associated (Turner, 1974).
Huxley had tried to promote the name “scientific naturalism” for
this program, but for most of his contemporaries it was little better
than materialism. The opponents preferred to believe that the uni-
verse was driven by processes which reflected an underlying moral
purpose. Many of them were openly vitalist in their view of life, in-
sisting that living bodies were animated by a life force that could
produce purposeful effects beyond the capacity of any material
structure. To these thinkers, the Lamarckian effect was a sign that
living things could control not only their own destinies, but also the
future evolution of their species. A theory that was in some ways
very similar to Spencer’s thus took on very different overtones. One
way of trying to map this difference onto science was to argue that
the directing power of the life force would impose a more orderly
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pattern of development on evolution than anything driven by so
haphazard a process as natural selection.

There was no implication here that evolutionism itself should be
rejected. This period saw an immense level of interest in efforts to
reconstruct the history of life from fossil and other kinds of evi-
dence (Bowler, 1996). Many of the scientists involved were them-
selves determined to find an alternative to materialism—there was
no sense of a confrontation between science and forces opposed to
the rational study of nature. The opponents of materialism rejected
the Darwinian-Spencerian model of evolution, but they were only
too happy to build the basic idea of progressive evolution into their
own ideology. For them, progress meant the ability of living things
to transcend the demands of the purely material world—it was not
a mere by-product of economic activity.

The opposition to materialism came as much from a philosophi-
cal and moral perspective as it did from formal religion. Some of
the anti-materialists were indeed deeply religious people. But oth-
ers opposed materialism because they found it morally distaste-
ful, even though they had little time for conventional religion. Even
T. H. Huxley eventually became disenchanted with the social Dar-
winism implicit in the Spencerian approach. In his lecture “Evo-
lution and Ethics” of 1893 (in Huxley, 1894; see Helfand, 1977;
Paradis, 1978) he accepted that human morality had nothing to
do with the struggle for existence which had driven natural evolu-
tion. The neo-Lamarckians simply took this argument a step fur-
ther and queried whether or not evolution was, in fact, driven
by struggle. Lamarckism didn’t have to involve struggle (whatever
Spencer might think) and thus offered the possibility of construct-
ing an evolutionary worldview in which values such as altruism
were built into nature. This rejection of struggle is especially visible
in the writings of literary figures such as Samuel Butler and George
Bernard Shaw, but many biologists also hoped to liberate science
from the materialist paradigm. There was an uneasy alliance be-
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tween these philosophical anti-materialists and the more liberal
Christian theologians who were trying to “modernize” religion to
make it more compatible with contemporary values.

There were scientific grounds on which the anti-materialist posi-
tion could be based, including the latest theories in physics. One of
the founders of the new science of energy, thermodynamics, was
William Thomson, later Lord Kelvin (Smith and Wise, 1989). He
had been raised a Presbyterian, and although he later adopted a
more liberal religious position, he remained committed to the be-
lief that the universe was a divine creation powered by an initial
store of energy implanted by God. Although not opposed to the ba-
sic idea of evolution, he found it difficult to accept the Darwinian
view that it was driven by purposeless forces. As early as the 1860s
Thomson began to use his physics to attack a crucial foundation
of Darwin’s theory, his reliance on Lyell’s estimate of a vast amount
of time for the history of the earth. There would be no return to
the old idea of a 4004 B.c. creation, but Thomson applied his sci-
ence of energy flow to the earth itself to show that it could only be
at most a hundred million years since the planet was a mass of mol-
ten rock (Burchfield, 1975). The interior of the earth is hot, and if
there was nothing to maintain the internal heat, the whole planet
must cool down at a rate the physicist can determine. Thomson’s
attack on Lyell’s vast timescale was a coded attempt to undermine
the credibility of Darwin’s theory. He knew that Darwin needed
vast amounts of time because natural selection must be an ex-
tremely slow process. Without thousands of millions of years in
which to progress, evolution could not have produced the advanced
species we now observe. If Lyell was wrong on time, then Darwin
was wrong on evolution—it would have to be driven by something
more progressive than natural selection.

Given Thomson’s reputation as a physicist, this was a serious
blow to the credibility of the selection theory. Many of the biolo-
gists who promoted alternative mechanisms cited his work as a rea-



THE ECLIPSE OF DARWINISM 141

son for supposing that a more positive “drive” would be needed.
The situation became even more critical as Thomson reduced his
estimates of the earth’s age even further toward the end of the cen-
tury. Many geologists had accepted the original estimate of a hun-
dred million years, but they protested when it was reduced even
further. Only in the early twentieth century did it become appar-
ent that Thomson’s whole approach was flawed. The discovery of
radioactivity revealed that there were processes that could produce
heat deep in the earth over vast periods of time. The planet is
not cooling down because the decay of radioactive elements such
as uranium generates heat to replace what is lost into space. Soon
geophysicists such as Arthur Holmes were using the decay of radio-
active elements to provide a new estimate of the earth’s age (Lewis,
2000). The answer came out very quickly to a figure remarkably
close to what geologists still accept today—about four and a half
billion (thousand million) years. Twentieth-century Darwinists
would not have to worry about time. By the same token, an impor-
tant if indirect argument in favor of the anti-Darwinian theories
evaporated.

In the closing decades of the previous century, though, Kelvin’s
arguments seemed unassailable, and the search was on for a more
purposeful mechanism of evolution. One of the most popular al-
ternatives was the inheritance of acquired characteristics. Known
as “neo-Lamarckism,” this process became the basis for an explic-
itly anti-Darwinian view of evolution. It was also presented as an
alternative to the Spencerian version of Lamarckism that was linked
with Darwinism. Spencer agreed with Darwin that the crucial fac-
tor shaping the evolution of a species was its response to the ex-
ternal environment. The neo-Lamarckians approached the theory
from a different direction which limited the role of the environ-
ment, and hence the effectiveness of the struggle for existence. One
of their most popular arguments was based on the so-called “reca-
pitulation theory” in which the development of the individual em-
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bryo passes through phases corresponding to the past evolution of
the species (Gould, 1977). Although he realized that embryos pre-
serve valuable clues about evolutionary relationships, Darwin had
never been impressed with the claim that the adults of the lower
animals correspond to immature phases in the development of the
human embryo. An early human embryo exhibits some characters
suggesting a distant relationship to the fish (because they were the
earliest vertebrates), but it never looks like an adult fish. The neo-
Lamarckians took recapitulation far more seriously, because they
thought that evolution proceeded by adding on stages to the process
of individual development. Characters acquired by the individual’s
efforts are inherited by being added on at the end of embryological
development. Evolution becomes a process of linear addition, and
the development of the embryo becomes the model for a progres-
sive and goal-directed form of evolution.

At this point, the puzzled reader will no doubt ask: but surely
Lamarckism still required adaptation to the environment—so why
should its results be any less haphazard than those of natural selec-
tion? This was how Spencer had interpreted the theory, and for him
progress was achieved by adding together a mass of small-scale
changes that only generated an advance when averaged out over
vast periods of time. The neo-Lamarckians took a different view:
they focused on the initial step when members of the species first
“discovered” a new habit that would generate useful characters.
Once that habit is established, it shapes the whole course of evolu-
tion in a purposeful direction. The proto-giraffes who discovered
that they could obtain food from the trees effectively marked out
the whole future course of their species’ evolution. Later genera-
tions continued stretching their necks upward, and their efforts
added up to give the giraffe of today. Evolution consists of occa-
sional episodes of innovation, followed by long periods in which it
advances as though toward a predetermined goal. The whole ap-
proach seems much less harsh and less materialistic than the model
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proposed by Darwin and Spencer. Evolution is directed toward
goals decided by the animals’ creative choices.

Some neo-Lamarckians were so fascinated by their idea of pre-
determined trends that they thought evolution could acquire a mo-
mentum that would drive the species too far along the chosen path.
The gigantic horns of the so-called “Irish elk” were thought to have
become so big that the animals couldn’t support them and the spe-
cies went extinct. This notion of nonadaptive “orthogenesis” high-
lights the difference between neo-Lamarckism and the Darwinian-
Spencerian approach. To Darwin it was unthinkable that evolution
could drive a species to extinction by promoting a character that
was becoming maladaptive. The pressure of the struggle for exis-
tence would block such a tendency as soon as it appeared—any in-
dividuals affected would simply be eliminated. It was this willing-
ness of biologists to consider mechanisms of nonadaptive evolution
that led Julian Huxley to describe this episode as an “eclipse of Dar-
winism”—it was far more than an rejection of the selection theory,
it was a rejection of the whole idea that evolution is the summing
up of local changes policed by environmental pressure.

It was in America that the neo-Lamarckian movement became
most clearly defined (Bowler, 1983, chap. 6; Pfeifer, 1965). Many
American biologists, including Asa Gray and James Dwight Dana,
accepted evolution but were disturbed by the capacity of the selec-
tion theory to undermine the argument from design (see Living-
stone, 1987; Numbers, 1998). A group of naturalists and paleon-
tologists influenced by the Harvard naturalist Louis Agassiz openly
rejected the Darwinian theory in favor of Lamarckism. Agassiz
himself remained committed to the idea of divine creation (Lurie,
1960), but his younger disciples realized that science needed the
basic idea of evolution to make sense of the development of life
on earth. The paleontologists Edward Drinker Cope and Alpheus
Hyatt, and the entomologist Alpheus Packard, all sought to develop
a vision of evolution which would retain Agassiz’s sense that nature
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exhibits a coherent pattern, more regular than anything permitted
by natural selection. Cope and Hyatt were both active in using the
fossil record to reveal evidence of linear trends in evolution, which
they could claim as evidence in favor of neo-Lamarckism and
orthogenesis. Cope is remembered as the eccentric fossil-hunter
who engaged in a bitter rivalry with Othniel C. Marsh over the ex-
ploitation of the rich fossil beds of the American West (Wallace,
1999). Their fossil-hunting teams fought, sometimes literally, over
the most productive beds in territory that was only just being seized
from the Native Americans. In 1890 their hostility exploded onto
the pages of the New York Herald, each side accusing the other of
dishonesty and slipshod science.

Cope certainly described many new dinosaurs and other extinct
species, although often so hastily that he made mistakes. He also
became known for his efforts to show that evolution was governed
by linear trends that could not be explained in Darwinian terms.
Often, he claimed, one could see evidence of several related groups
evolving in parallel, as though driven toward the same goal by some
internal force. Parallelism, like the claim that some trends ended up
with overdeveloped characters and extinction, was something else
that the Darwinians repudiated—what could possibly drive uncon-
nected species living in different locations in the same direction?
But Cope thought he could detect such linear trends in the evolu-
tion of many groups, including the fossil horses with which Marsh
had so impressed T. H. Huxley. Hyatt saw similar trends in fossil
ammonites and other cephalopods, which often ended in the pro-
duction of bizarre characters as a prelude to extinction.

Cope was explicit about the moral and religious agenda be-
hind American neo-Lamarckism. He had been brought up as a
Quaker, and remained concerned with theological issues through-
out his life. Although he did not study under Agassiz, his first ideas
on evolutionism were very much intended to synthesize Agassiz’s
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vision of creation with the new evolutionism. For Agassiz, the par-
allel between the development of the human embryo and the pro-
gressive sequence in the history of life on earth was a sign that both
were governed by the same underlying pattern, a pattern emanating
from the mind of God. Cope merely argued that the divinely im-
planted pattern might unfold in a nonmiraculous way in both
cases. In effect, he repeated the argument used in Chambers’s Ves-
tiges to suggest that the laws governing reproduction can impose a
program of development onto the evolution of the species. In his
first paper of 1867 he did not even believe that the sequence was de-
termined by adaptive pressures; the path of evolution was “con-
ceived by the Creator according to a plan of His own, according to
His pleasure” (Cope, 1868: 269; his papers are collected in Cope,
1887a). Later he accepted the Lamarckian view that it was newly
adopted habits which established the trend worked out in the later
phases of the group’s evolution. In a book entitled The Theology of
Evolution (1887b) he explored the religious implications of this po-
sition in detail. Cope was a vitalist—he believed that living things
were governed by nonphysical forces, especially a growth-force he
called “bathmism.” It was this which gave living organisms the abil-
ity to make a creative response to their environment and thus to de-
termine their species’ future evolution. In effect, the vital forces rep-
resented God’s creative power delegated to the natural world. Like
Kingsley’s Mother Cary, God didn’t need to make living things di-
rectly because He had given them the power to make themselves.
Cope’s viewpoint was extended by another scientist, Joseph
LeConte, who wrote more extensively on the religious and social
implications of neo-Lamarckism (Stephens, 1982). His Evolu-
tion and its Relations to Religious Thought of 1888 promoted
Lamarckism as the main mechanism of evolution in its early stages,
but conceded a role for selection later on. LeConte thought that hu-
man consciousness was on a higher level than that of the animals,
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and that this had once again allowed Lamarckism full rein, since
now we could more easily pass the benefits of our experience on to
future generations. He was particularly anxious to show that the
Lamarckian mechanism was best applied not by allowing nature
to take its course (Spencer’s free-enterprise model) but through
the government actively promoting social policies that would work
for the benefit of all. This anti-Spencerian social message was
also developed by the sociologist Lester Frank Ward (Scott, 1976,
and more generally on the debates sparked by social Darwinism,
Hofstadter, 1959).

Lamarckism came increasingly under fire from genetics in the
early twentieth century, but the American school’s approach con-
tinued to be influential among paleontologists. Cope’s disciple
Henry Fairfield Osborn became one of the most powerful Ameri-
can biologists of the early twentieth century through his position
at the American Museum of Natural History. Although conced-
ing that Lamarckism itself was of dubious value, he continued to
stress the model of evolution in which many parallel lines advanced
together in the same direction (Regal, 2002). Osborn developed
the idea of occasional bouts of “adaptive radiation”—a concept
still in use today to denote the periods of rapid divergent evolu-
tion that seem to follow a mass extinction. At this point, evolution
was truly creative, although Osborn thought that once the various
groups were established, their further evolution was governed by
rigid trends. Osborn was one of the foremost figures leading the
scientific defense of evolution against the upsurge of creationism in
the 1920s. He was particularly anxious to use his anti-Darwinian
model to distance the theory from the image of unrelenting strug-
gle promoted by the Spencerians.

Neo-Lamarckism also flourished in Europe, although less so in
Britain than in some other countries. Not that the moral implica-
tions of anti-Darwinian evolutionism were ignored—in fact they
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were presented all too vigorously by the novelist Samuel Butler
(Pauly, 1982; Willey, 1960). Best known for his novel Erewhon—an
imaginative attack on the dangers of the machine-age culture—
Butler at first considered himself to be a Darwinian, but after
reading Mivart’s Genesis of Species he saw the dangerous implica-
tions of the materialism inherent in the selection theory. But where
Mivart saw design imposed on evolution by a divinely implanted
trend, Butler followed the same logic as Cope by realizing that the
Lamarckian theory allowed the creativity of the animals themselves
to shape the course of evolution along beneficial lines. Unfortu-
nately, he promoted this view in a series of books that were bitterly
critical of Darwin himself, beginning with his Evolution Old and
New of 1879. According to Butler, Darwin had not only pioneered a
dangerous model of evolution—he had also concealed the fact that
a better approach had already been proposed by Buffon, Lamarck,
and his own grandfather Erasmus Darwin. By now, Darwin was a
hero to the British scientific community, and this attack led to But-
ler being ostracized. Even so, he continued to attack the moral im-
plications of the selection theory: “To state this theory is to arouse
instinctive loathing; it is my fortunate task to maintain that such a
nightmare of waste and death is as baseless as it is repulsive.” (But-
ler, 1908: 308)

An important shift of emphasis took place in the early twenti-
eth century under the influence of the French philosopher Henri
Bergson. His Creative Evolution (translated 1911) became a rallying
point for those opposed to old-fashioned materialism both in sci-
ence and in religion. Bergson was explicitly a vitalist: he believed
that the life force, the élan vital, progressed by struggling to over-
come the limitations of brute matter. Evolution had no preordained
goal, because it was impossible to predict the various ways in which
living things would triumph over these limitations. Two very differ-
ent outcomes were the insects, whose success was based on instinct,
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and the vertebrates, which progressed through individuals learning
how to deal with obstacles. Humans were the highest product (so
far, at least) of the latter trend. There were many scientists who
found Bergson’s ideas inspirational. The Scottish biologist J. Arthur
Thomson, one of the most prolific writers on popular science in the
early twentieth century, responded positively to his ideas and pro-
moted a vision of living things rising above material needs (Bowler,
2005a). By this time it was increasingly clear that the Lamarckian
mechanism was under threat from the new science of genetics.
Thomson and his allies were not openly Lamarckians, but they had
inherited the anti-materialist vision of the earlier generation. The
emphasis was now on the creativity of life, not on the rigidly prede-
termined trends of orthogenesis.

A prominent exponent of creative evolution was the playwright
George Bernard Shaw, who declared in the preface to his Back
to Methuselah: “If it could be proved that the whole universe had
been produced by [natural] selection, only fools and rascals could
bear to live” (Shaw 1921: liv). He hailed Samuel Butler as a hero
who had been dismissed by a scientific community obsessed with
materialism. Shaw illustrates a growing tendency to present the
late nineteenth century as a period completely dominated by mate-
rialistic Darwinism—a misconception too often repeated even to-
day (Bowler, 2005b). In fact, as we have seen, Darwin, Huxley, and
Spencer did not have it all their own way, even in science. There
was a vast upsurge of anti-Darwinian feeling throughout the later
part of the century, and the exponents of creative evolution were
doing little more than repeat the arguments of the previous genera-
tion. Their moral objections to the selection theory were clearly ex-
pressed, and for a while it looked as though the vitalistic form of
Lamarckism might serve as the basis for a scientific alternative to
Darwinism. But by the time Shaw entered the debate, the inheri-
tance of acquired characters was coming under fire from a new de-
velopment in biology: Mendelian genetics.
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GENETICS AND THE REVIVAL OF DARWINISM

There were a few supporters of the selection theory during the
eclipse of Darwinism, and their work clarified issues central to the
development of genetics. In the end, genetics would destroy the
credibility of the main alternatives to Darwinism and provide a
new foundation for the selection theory. In the short term, however,
it was seen as yet another anti-Darwinian mechanism, and the pro-
cess by which the two approaches were reconciled was quite convo-
luted. Traditionally we associate the origins of genetics with the
breeding experiments conducted in the 1860s by Gregor Mendel,
which were ignored at first but were “rediscovered” in 1900. There
is some doubt as to whether or not Mendel himself appreciated the
full implications of his techniques for the theory of heredity. But
leaving these historical reassessments aside, we need to understand
how a group of biologists began to rethink the mechanism of he-
redity and belatedly recognize Mendel’s techniques for studying the
transmission of characters as the units we now know as genes (for
surveys see Bowler, 1989; Gayon, 1998; Olby, 1985; Provine, 1971).
One of their chief inspirations was the anti-Darwinian theory of
evolution by sudden jumps or saltations.

The most influential Darwinist of the late nineteenth century
was the German biologist August Weismann. He was responsible
for a conceptual innovation about the nature of heredity that un-
dermines Lamarckism and leaves natural selection as the most
plausible mechanism of evolution. Weismann anticipated the mod-
ern idea that the process of heredity works through the trans-
mission of information from parent to offspring, and that this
information is encoded in a material substance contained in the
chromosomes of the cell nucleus. He called this substance the
“germ plasm”—today we know it as DNA. Weismann’s most con-
troversial claim was that the transmission of information works in
one direction only. The germ plasm passed on from the parents to
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the fertilized ovum contains all the information needed to develop
the embryo of the new organism. But once the new organism is
formed, there is no way in which subsequent changes in its body
can be impressed on the germ plasm it carries for transmission to
its own offspring. The inheritance of acquired characters is thus
impossible: the weightlifter can develop his own muscles beyond
the normal level, but the information corresponding to that modi-
fication cannot be impressed on his germ plasm. In modern termi-
nology, the genetic code stored by the DNA will program the devel-
opment of the new organism, but there is no mechanism by which
changes to the adult can be encoded into the DNA in its reproduc-
tive cells.

Weismann declared that the Lamarckian theory was invalid and
performed a famous experiment to show that when rats had their
tails cut off, there was no tendency for the tail to diminish in future
generations. Virtually everyone else at the time, Darwin included,
thought that by docking the tail you would eliminate whatever pro-
duced the tail in the offspring, and some effect of the mutilation
should be apparent in the next generation. Weismann held that the
information for producing the tail was not generated in the parents’
tails, but was encoded in their reproductive cells. Here it was iso-
lated from all outside influences, even from the body that carried it.
The Lamarckians responded by pointing out that their theory pos-
tulated the transmission of positive adaptations, not mutilations,
but they found it hard to provide convincing evidence of the effect
in the laboratory.

If the Lamarckian effect did not work, what was the mechanism
of evolution? Weismann believed that his theory of heredity con-
firmed that Darwin had been right. Evolution could only proceed
from the natural selection of random variations introduced into
the germ plasm. Such variations might result from the simple re-
combination of existing characters by sexual reproduction. But in
the long run there would have to be some process by which existing
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characters were supplemented by new ones. There must be distur-
bances of the transmission process leading to modifications of the
germ plasm and hence of the characters it coded for. Since such dis-
turbances could not be controlled by the body within which the
germ plasm was hosted, the results would be random, just as Dar-
win had assumed. Natural selection could then winnow out the
harmful characters and spread the occasionally useful ones into the
whole population.

Weismann pioneered an idea that would be embedded in mod-
ern genetics, the separation of the material responsible for the
transmission of characters (the germ plasm) from the characters
themselves. But in one respect he did not anticipate the model
employed by Mendel in his classic experiments. As a good Darwin-
ian, Weismann thought of variation in terms of minute differences
spread through the whole population—which is, of course, exactly
what we observe in most species. Think of the continuous range of
variation in height among human beings, for instance. Among the
relatively small number of active Darwinians in the late nineteenth
century, the statistician Karl Pearson and the biologist W. E. R.
Weldon performed detailed studies of such continuous ranges of
variation in species as diverse as crabs and snails, and were even
able to show the effects of natural selection acting on such varia-
tion, although on a very small scale.

The one thing that these Darwinians did not anticipate—be-
cause it was alien to their theory of gradual evolution—was that
it might be possible to treat some characters as discrete units in-
herited on an all-or-nothing basis. This was the model used by the
Moravian monk Gregor Mendel in his classic breeding experiments
published in 1865. Working in his monastery garden, Mendel
crossed artificially bred varieties of the garden pea plant and was
able to show that here (unlike the situation in many natural spe-
cies) there were distinct character-differences which did not blend
together in the hybrid offspring. The artificial varieties consisted
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solely of tall and short plants, for instance, with none of a medium
height (as there might be in a natural population). And when tall
and short parents were crossed, the offspring were still not of me-
dium height—they were all tall. When crossed again, the short
character reappeared in a quarter of the second hybrid generation,
giving Mendel’s famous 3:1 ratio. Modern historians are not sure
that Mendel intended his model to serve as the basis for a new sci-
ence of heredity (see Bowler, 1989; Olby, 1985). His raw material,
the artificial strains of peas, exhibited rigid differences quite unlike
the variation seen in most natural populations. It is also doubtful
that Mendel thought of material units (what we now call the genes)
corresponding to the discrete characters. His experiments were so
far out of touch with contemporary thinking on heredity that they
went largely unnoticed until 1900, when the effects he had studied
were “rediscovered” by two biologists, Hugo De Vries and Carl
Correns, and hailed as the basis for a new theory of heredity.

What had changed to make the model based on unit characters
more plausible? The answer to this question lies in the emergence
of another anti-Darwinian theory, the idea that evolution proceeds
not by gradual change, but in discrete jumps or “saltations.” Even
T. H. Huxley—never a very enthusiastic supporter of natural selec-
tion—had taken this possibility seriously. In the 1890s a number of
biologists began to look for evidence of characters that could only
have been generated as discrete units. The English biologist William
Bateson published a strongly anti-Darwinian book, his Materials
for the Study of Variation of 1894, which pointed out examples that
the Darwinian theory could not explain. If, for instance, the flower
of a plant species existed in a four and a five-petaled version, it was
difficult to believe that the extra petal had been formed gradually
over many generations. More likely there had been a sudden switch
in the process of individual development, invoking an extra mani-
festation of the “instructions” for making the petal. Bateson’s rejec-
tion of Darwinism reflected a general dissatisfaction with the the-
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ory among biologists who were becoming increasingly focused on
laboratory work rather than field studies. Having worked on the
evolutionary origins of the vertebrates, Bateson had decided that
the most important questions posed by evolution theory could not
be answered with the techniques available. His move to the study of
variation and heredity was a deliberate reaction against the some-
times speculative attempts that had been made to reconstruct the
evolution of life on earth.

The Dutch botanist Hugo De Vries thought that he had actually
observed the production of discrete new characters in the eve-
ning primrose—he called them “mutations.” De Vries’s mutations
were large-scale changes which generated a new species instanta-
neously, exactly the phenomenon anticipated by advocates of the
saltation theory. His work was taken up enthusiastically, especially
in America. One of its leading supporters was Thomas Hunt Mor-
gan, who—like Bateson—had reacted against the speculative efforts
to reconstruct ancestries and now used the saltationist model as a
stick with which to beat the Darwinians. De Vries did at least admit
that there would be a selection process operating among the mu-
tated forms, but Bateson and Morgan denied that there was any role
for adaptation in evolution. New characters were produced by mu-
tation and simply established themselves as species, whether or not
their characters were adaptive.

Bateson, De Vries, and Morgan all played significant roles in
the development of genetics. The rediscovery of Mendel’s results
was made possible because biologists who had become convinced
that characters were produced by discrete jumps were naturally in-
clined to expect that they would also be inherited as discrete units.
Genetics—Bateson’s name for the new science—emerged from the
saltationist theory of evolution. It was thus presented as yet another
nail in the coffin of Darwinism, undermining the whole founda-
tion of the model based on continuous variations used by Darwin,
Weismann, Pearson, and Weldon. The Darwinians in turn rejected
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genetics (Gayon, 1998; Provine, 1971). Each side dismissed the phe-
nomena studied by the other as trivial. The geneticists thought that
continuous variations were environmentally induced and not in-
herited—so they could play no role in evolution, which depended
on the production of new, hereditable characters by mutation. The
Darwinians thought the discrete characters studied by the geneti-
cists were artificial products of human breeding.

The one point of agreement between the two schools was that
both accepted Weismann’s insistence that the characters relevant
for evolution were produced within the germ plasm, or the genes,
and that (whether small or large) they were unaffected by modifica-
tions of the adult body. Acquired characters could not be inherited.
This position was taken up even by those geneticists who were re-
luctant to accept the idea that the gene was a material entity located
on the chromosome. Bateson, who himself did not accept the mate-
rialistic theory of the gene, led the assault on the few biologists who
were still trying to find experimental evidence for the Lamarckian
effect. The theory upon which so many scientists, moralists, and re-
ligious thinkers had based their rejection of Darwinian materialism
was now in serious trouble. If anything, the combination of genet-
ics and the mutation theory was even harder to reconcile with any
hope of seeing purpose in evolution. Although it made no use of
the struggle for existence, it presented the origin of new characters
as the result of nothing more than disturbances arising in the mate-
rial structure of the gene. In modern terminology, mutations were
just copying errors, and for the early geneticists this alone was re-
sponsible for evolution.

Within a couple of decades, though, the geneticists’ rejection of
natural selection had to be reconsidered. T. H. Morgan’s studies of
mutations and their inheritance in the fruit fly, Drosophila, showed
that genuine mutations do not create new species; they merely gen-
erate new characters within the existing breeding population. And
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many mutations are quite trivial in their effect, not the huge leaps
imagined by the saltationists. It was also becoming clear that the
simple cases studied by the early geneticists, where a single genetic
difference corresponded to two discrete states for a character, were
not typical. Most characters, like height in the human population,
are affected by a number of different genes, whose effects are con-
stantly stirred up by recombination through sexual reproduction.
Even Morgan at last began to admit that mutations were merely
supplying the random variation that Darwin, Pearson, and Weldon
had studied in wild species. In which case any new mutation pro-
ducing a beneficial character would increase its frequency in the
population, because those organisms carrying it would reproduce
more vigorously. Those coding for a useless or harmful character
would be kept down to a very low frequency. The idea of natural se-
lection was beginning to reappear.

The basis for modern Darwinism emerged when a younger gen-
eration of biologists began to work out ways of studying the genet-
ics of whole populations (Provine, 1971). This required statistical
techniques of exactly the kind pioneered by Pearson: mathematical
formulas that could represent the changing frequency of a vast
number of genes circulating in large populations. Pearson himself
remained reluctant to give genetics a central role in evolution the-
ory, but his followers increasingly recognized that the population is
a reservoir of genetic variation, on which natural selection acts by
modifying the proportion of the genes. One advantage of this ap-
proach was that it undermined an objection that had been ad-
vanced by Mivart and others against the selection theory: if an evo-
lutionary change requires the smooth integration of a number of
different characters, how can they all appear at the same time if
each is the product of a single random event? Population genetics
showed that initially useless or even harmful genes produced by
mutation can be preserved at a very low frequency in the popula-
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tion. If a particular combination eventually turns out to be useful
in a new environment, the necessary characters don’t have to be
generated all together.

Population genetics was developed during the 1920s and 1930s
by R. A. Fisher and J. B. S. Haldane in Britain and by Sewall Wright
in America. All became convinced that natural selection was now
the only viable mechanism of evolution. Fisher’s book The Gene-
tical Theory of Natural Selection (1930), and Haldane’s more popu-
lar The Causes of Evolution (1932) helped to establish the basis for
the new Darwinism. There were still further developments to be
made, and it was not until the 1940s that the whole “modern syn-
thesis” of Darwinism and genetics was in place (the term was popu-
larized by Julian Huxley’s book, Evolution: The Modern Synthesis of
1942; see Mayr and Provine, 1980). Huxley and the next generation
of Darwinists adapted the model developed by Fisher to the field
naturalists’ insights about how geographical barriers isolate popu-
lations that may then move far enough apart to be established as
distinct species. These developments take us into the later period
dealt with in Chapter 5, but it is clear that by 1930 Darwinism was
beginning to emerge from its eclipse.

The moral and theological implications of the re-emergence of
Darwinism would be profound. The hopes of liberal Christians that
a reconciliation with evolutionism could be worked out on the ba-
sis of Lamarckism were dashed. The possibility of using the theory
of natural selection to attack any notion that humans were the
product of divine purpose was back in play. But were these implica-
tions apparent to those who were founding the new Darwinism?
Haldane, to be sure, was an opponent of organized religion who
became a Marxist in the 1930s. But Fisher was a liberal Anglican
and Julian Huxley, while rejecting belief in a personal God, re-
mained committed to a vision of evolution that saw humanity as
the product of cosmic purpose (Bowler, 2001; Greene, 1990; Ruse,
1996; Swetlitz, 1995). Both Fisher and Huxley were enthusiastic fol-
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lowers of Bergson’s creative evolution—but where Bergson thought
that the creativity of the life force was incompatible with Darwin-
ism, they saw natural selection itself as an opportunistic process
ready to exploit any opening provided by the changing environ-
ment. It was thus not immediately apparent why the revival of Dar-
winism should upset the hopes of liberal Christians. In the short
term, at least, the threats to that synthesis would come not from sci-
ence but from changes taking place within the wider culture of
Western society.

UP FROM THE APE

There were also major developments in the study of that most con-
troversial area of evolutionism, human origins. When Darwin pub-
lished his Descent of Man in 1871 there were virtually no human
fossils available to fill the gap between the hypothetical ape ancestor
and modern humans. The 1890s saw the discovery of the first really
important missing link, the so-called Java man or Pithecanthropus
erectus, now known as Homo erectus and widely accepted as the an-
cestor from which our own species, Homo sapiens, evolved. For a
variety of reasons, many evolutionists were not at first happy with
this apparent solution to one of their major problems. They postu-
lated hypothetical lines of evolution that bypassed the few known
fossils. In this very sensitive area, scientific theories were shaped by
existing preconceptions—and when the evidence did not fit the
preconceptions, it was marginalized (Bowler, 1986; Reader, 1981).
When the fist example of Australopithecus was found in South Af-
rica in 1924, it was largely ignored—although later discoveries have
confirmed that the Australopithecines are the earliest members of
the human family. Only in the 1940s did something like the mod-
ern view of human origins emerge.

Darwin had suggested a radical vision of human evolution that
located it in Africa. He pictured the first step in the separation from



158 THE ECLIPSE OF DARWINISM

the apes as an adaptive shift based on standing upright to walk out
of the trees onto the open plains. He implied that the expansion of
the human brain was not the driving force of our evolution. It was a
by-product of our increasing ability to use our hands for the manu-
facture of tools. Most of his fellow evolutionists preferred to believe
that humanity originated on the plains of central Asia, and their
commitment to the idea of inherently progressive evolution led
them to assume that it must be the expansion of the brain which
led the way in separating the first members of the human family
from their ape ancestors.

At the time the most important human fossil was the Nean-
derthal specimen, discovered in 1857. As noted in the previous
chapter, there was some speculation that this might be a valid link
between humans and apes because of its heavy brow ridges and
sloping forehead. But even T. H. Huxley had noted that the Nean-
derthal brain was fully as large as a modern human’s, hardly what
one would expect in an intermediate. Even so, there were some ef-
forts to depict the Neanderthals as a very late stage in the ascent
from the apes. Some of the “lowest” forms of modern humans were
depicted as almost living Neanderthals.

Expectation that humans had originated in Asia, not Africa,
led the Dutch anatomist Eugene Dubois to the island of Java, in
what is now Indonesia, to look for earlier human ancestors. In
1891-92 he uncovered a skull and thighbone, which he attributed
to a new species Pithecanthropus erectus (erect ape-man)—the ge-
neric name being borrowed from the hypothetical missing link
postulated by Ernst Haeckel. The skull had a capacity approxi-
mately halfway between that of apes and modern humans, as one
might expect in the intermediate form. But the thighbone indicated
that Pithecanthropus had walked fully upright. This was what Dar-
win had predicted, but it was incompatible with the more common
view that the expansion of the brain had preceded the development
of a fully upright posture. Haeckel and some of his followers tried
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to fit Pithecanthropus into a sequence leading from the ape to the
Neanderthals and on to modern humans. But most authorities,
Dubois included, eventually decided that this line of development
was a side branch leading only to extinction. It ran parallel to
the more important line leading directly toward modern humans
via as yet unknown links. The expectation that the brain led the
way in human evolution thus led a whole generation of paleo-
anthropologists to dismiss what we now regard as a key piece of ev-
idence for the evolution of humanity. Most contemporary paleon-
tologists were obsessed by the idea of parallel lines of evolution
marching in the same direction, so they were hardly likely to object
when the same model was applied to the human family.

The same preconceptions also explain the temporary enthu-
siasm for “Piltdown man,” eventually exposed as one of the most
notorious cases of scientific fraud. Discovered at Piltdown in the
south of England in 1912, the remains consisted of a rather mod-
ern-looking human skull apparently associated with an ape-like
jaw. It was later realized that they were fakes, the jaw that of a
modern ape carefully stained to match the other remains (Weiner,
1955). There is an extensive literature on the fraud, mostly written
from a “whodunit” perspective, but scientists have always felt em-
barrassed that so many anatomists and paleontologists were at first
taken in (Blinderman, 1986; Millar, 1972; E. Spencer, 1990). By
identifying the preferred theoretical model of the period, we can see
why it seemed so plausible—Piltdown provided evidence for the
hypothetical parallel line of human evolution, distinct from the
brutish Neanderthals. The expectation that the braincase would be
the first part of our anatomy to achieve a fully human form seemed
to have been confirmed.

This progressionist vision of human origins was exploited both
by rationalists seeking to undermine religion and by liberal reli-
gious thinkers anxious to see evolution as the unfolding of a divine
plan. One of the leading experts trying to reconstruct the Piltdown



160 THE ECLIPSE OF DARWINISM

fossil was Arthur Keith, a noted agnostic who wrote for the Ratio-
nalist Press Association. In 1927 Keith gave an address at the meet-
ing of the British Association for the Advancement of Science in
which he highlighted the evolutionary model of human origins and
endorsed the materialist view that the mind was a mere reflection
of nervous activity in the brain. In response Oliver Lodge argued
for a spiritual evolution paralleling progress at the biological level.
The resulting debate generated a flurry of newspaper headlines
(Bowler, 2001). Keith’s rationalist position was also promoted by
popular writers such as H. G. Wells, who saw science and the scien-
tific management of society as the only way forward.

The Piltdown affair shows that evolutionists saw the origins of
humanity as a story of inevitable progress, with several lines of de-
velopment independently being driven toward the human form via
slightly different routes. A striking manifestation of the enthusiasm
for parallel evolution at the time is Henry Fairfield Osborn’s theory
that humans emerged not from the apes but from a much earlier
mammalian form which had ranged over the plains of central Asia
(Regal, 2002). According to Osborn, perhaps the leading American
paleontologist of the day, the similarities that had led scientists to
assume a link with the apes were independently evolved in the
ape and the human lines. Significantly, this theory was highlighted
in the 1920s when the fundamentalist assault on Darwinism was
starting to gather strength. It allowed Osborn to sidestep one of
the most common emotional reactions against evolutionism, dis-
gust at the implication that we are related to the apes. There was a
widespread feeling (no longer shared by many today) that the apes
were brutal and nasty, hardly the sort of creatures one wanted as
ancestors. Osborn was able to use his theory to argue that this con-
cern was unnecessary—evolutionism didn’t imply that we were de-
scended from the apes.

This picture of human origins began to crumble in 1924 when
the young anatomist Raymond Dart discovered a new hominid
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fossil in South Africa, which he named Australopithecus africanus.
Dart concluded that here was evidence to confirm Darwin’s origi-
nal speculations about human origins. We had evolved in Africa,
not Asia, because our ancestors were indeed related to the African
apes. The teeth showed that Australopithecus belonged to the hu-
man not the ape line, and there was indirect evidence that the
creature had already walked upright. Yet the brain was scarcely
larger than that of an ape. Dart’s find was widely dismissed at first,
but by the later 1930s another South African, Robert Broom, began
to unearth adult specimens of Australopithecines confirming that
they were indeed the first members of the human family. Broom, an
eccentric figure originally trained as a medical doctor, had already
made a name for himself studying fossils that showed the transi-
tion from reptiles to mammals. Now he turned his hand to un-
earthing fossil hominids, with spectacular results. Darwin and Dart
had been right after all: our ancestors separated from the apes by an
adaptive shift linked to locomotion, and the expansion of the brain
had come much later. Homo erectus (Dubois’s Pithecanthropus) had
been the next major step, when the brain had expanded enough to
allow substantial toolmaking and had given these early humans the
capacity to expand out of Africa and across the Old World.

The details of how humanity acquired its higher mental and
moral faculties are complex and still widely debated. But the old
assumption that evolution is somehow programmed to push the
development of the brain and mental powers toward the human
level is no longer accepted. We acquired our big brains as an un-
predictable consequence of a separation of the ape and human lines
based originally on a change in posture. This new, and in some
senses less optimistic, vision of human origins emerged in the
1930s and 1940s along with, and almost certainly encouraged by,
the replacement of the old theories of parallel evolution by the
modern Darwinian synthesis. But as we now switch to consider the
religious and moral developments of the early twentieth century,
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we need to bear in mind that the model of evolution then in play
was not the modern one. The non-Darwinian theories inherited
from the eclipse of Darwinism were still active, and most of the sci-
entists who defended evolutionism against the fundamentalists of
the 1920s were not Darwinians in the modern sense. They were try-
ing to promote a vision of evolution that had been carefully tailored
to minimize its most disturbing implications. Only the more radi-
cal of the younger biologists were aware that the situation was
changing, and that a later generation would have to deal with a re-
surgent Darwinism which made no concessions to the hope that
evolution was driven by a purposeful trend.

MODERNISM IN THE CHURCHES

What did the churches make of the eclipse of Darwinism? For lib-
eral Christians the fact that science itself seemed to have turned its
back on materialism offered renewed hope of reconciliation. The
wave of enthusiasm for Herbert Spencer’s philosophy had encour-
aged some religious thinkers, especially in America, to leap on the
bandwagon of progressionism. The basic idea of evolution became
widely accepted, and even Spencer’s quasi-Darwinian explanation
of how it worked appealed to some theologians who saw how this
embodied aspects of the Protestant work ethic. A few, including
Henry Ward Beecher, proclaimed openly that this would entail the
rejection of the Calvinist approach to Original Sin. Christianity
showed us how to improve ourselves—it did not require us to
give up hope and throw ourselves on the mercy of God. Nor was
Spencer’s philosophy the only source of such a reinterpretation of
the human situation. Many who opposed materialism nevertheless
saw struggle at one level or another as a vital part of the process by
which the individual or the nation sought to improve itself. For
thinkers such as Ralph Waldo Emerson, struggle and conflict could
be part of a spiritually uplifting process (Lopez, 1996; Porte and
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Morris, 1999). By the early twentieth century, there were many lib-
eral Christians who were prepared to move in this direction, linking
a progressionist view of biological evolutionism with their hopes
for the future spiritual development of humankind. But not all the
liberals who accepted evolution were willing to endorse so open a
rejection of the traditional Christian message. Bishop Barnes’s go-
rilla sermons of the 1920s were designed to press home the point
and force liberal Christians to face up to the full consequences of
their acceptance of a more “scientific” worldview. Barnes hoped to
move the churches into line with twentieth-century thought—but
by this time the rise of fundamentalism in America was already
showing that traditional evangelicalism was starting to fight back.
The liberal movement in religion was sometimes known as
Modernism. (I use the capital “M” to make it clear that this is
very different from the modernism that swept through early
twentieth-century art and literature—indeed Modernism in the
churches was a manifestation of exactly what the modernists in art
rejected, i.e., the assumption that rational thought was steadily un-
covering the true picture of the universe). In the Anglican Church
in Britain there was a Modern Churchmen’s Union with a periodi-
cal, The Modern Churchman, expounding liberal opinions. Barnes
was widely perceived as a leader of this movement, although he
preferred to call himself a liberal evangelical. In America too there
were active liberal movements in many of the churches, with
preachers such as Harry Emerson Fosdick promoting a “new”
Christianity shorn of traditional ideas that, it was claimed, were
merely relics of the worldview prevailing when the scriptures were
written down. Although the viewpoint of the Modernists on either
side of the Atlantic was pretty much the same, there seems to have
been relatively little interaction, perhaps because the circumstances
were so different. For British Modernists, the movement repre-
sented the best hope of turning back a growing tide of indifference
to religion. In America, by contrast, the churches still flourished,
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and the Modernists found themselves fighting hard to resist the
fundamentalists’ calls for a return to traditional Christianity.

To many Modernists, the eclipse of Darwinism offered the hope
of working out a synthesis with science that avoided some of the
worrying aspects of the Spencerian philosophy. It was all very well
to celebrate the importance of individual enterprise as the driving
force of evolution, but by the turn of the century Spencer’s critics
were accusing him of setting up selfishness and ruthlessness as the
basis on which nature was supposed to operate. There was talk now
of a social Darwinism, which drew upon the Darwinian/Spencerian
view of nature to argue that struggle and competition were inevita-
ble and justified, whatever the consequences for the weak (Bannis-
ter, 1979; Hawkins, 1997; Hofstadter, 1959). The critics were wrong
to see Spencer as rejoicing in the destruction of traditional moral-
ity, but it is easy to see how his worship of unrestrained free enter-
prise could be interpreted in this way. There was a growing sense
that if evolutionism was to be acceptable as an explanation of how
we got our moral values, something less committed to the “struggle
for existence” would be preferable. The non-Darwinian theories of
evolution offered just such an alternative. Neo-Lamarckism didn’t
need struggle and could be seen as a process designed to enhance
the values of cooperation and self-sacrifice. Evolution was more
than a compilation of individual acts of survival—it was an orga-
nized process in which trends drove onward toward a predictable
goal. For the Modernists in religion, these nonmaterialistic versions
of evolutionism were a sign that science was abandoning the more
worrying aspects of the program set up by Huxley and Spencer.

One early indication of these changes was the immense success
enjoyed by the writings of the Scots Presbyterian Henry Drummond
(Moore, 1985b). Drummond began his career as an evangelical and
gained an immense reputation for his ability to spread the Chris-
tian message. But he also came under the influence of Spencer, and
turned his talents to promoting a synthesis that would preserve the
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Christian message within the worldview of modern science. His
Natural Law in the Spiritual World of 1883 argued that the rule of
law governed human spiritual life just as it did the operations of
nature. The human spirit must relate itself to God just as the living
organism must adjust to its environment. Evolutionism was taken
for granted—there was a continuous progress operating at both the
biological and the spiritual levels. Drummond’s hugely popular As-
cent of Man of 1894 made it clear that the laws at work did not op-
erate through ruthless competition. According to Drummond, na-
ture was designed to promote the “struggle for the life of others.”
Evolution worked not by selfishness but by enhancing the coopera-
tive instincts that can be found in almost all animal species, and
which eventually gave rise to human morality. Altruism was built
into the very process of evolution, so it was no surprise that the end
product was a species with a highly developed moral sense such as
our own. Like the neo-Lamarckians, Drummond took the highest
elements of human character and built them into nature itself. This
made it easier to see humans as a product of natural evolution
without thereby degrading ourselves. It also made it easy to see evo-
lution as the working out of a process instituted by a wise and be-
nevolent God.

Drummond was no scientist, and he offered little evidence to
back up his claim that evolution worked on the basis of altruism.
How exactly did cooperation replace the struggle for existence as
the mechanism of evolution? This question was answered in part by
another popular writer, Peter Kropotkin, in a series of articles even-
tually collected into a book under the title Mutual Aid (1902).
Kropotkin was a Russian prince who became an anarchist and was
exiled to London. He claimed that before he was forced to leave his
homeland, he had observed how animals exposed to the harsh cli-
mate cooperated in order to survive. It was only natural that evolu-
tion would enhance the cooperative instincts, not the selfish ones as
Darwinism would lead one to expect. Significantly, Kropotkin ap-
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pealed openly to Lamarckism to explain how the learned habit of
cooperation could be transformed into an instinct for altruism.

Drummond’s writings sold like hotcakes, and his efforts to pro-
mote a very liberal form of evangelical Christianity struck a chord
with many younger believers anxious to feel that they could retain
their faith without losing touch with the modern world. In effect,
Drummond updated the message promoted already by preachers
such as Beecher, but where Beecher left Spencerian individualism
intact, Drummond translated the evolutionary message into the
language of non-Darwinian evolutionism. This made it easier for
his followers to feel that they were embracing a vision in which the
higher moral values played an integral role. There was little room
left for the old vision of a sinful humanity in need of redemption,
but many young people felt that this was a religion that would still
give meaning to their lives. Traditional evangelicals were appalled,
but as yet their sense of betrayal was not focused on the particular
issue of evolution.

The liberal evangelical message continued to excite enthusiasm
through into the early decades of the twentieth century. A good
illustration of this is the surge of excitement surrounding the “new
theology” preached by the Congregationalist minister Reginald
Campbell at the City Temple in London in the early years of the
new century (Bowler, 2001). This was the most influential non-
conformist pulpit in Britain, and for a time there was standing
room only as people packed in to hear Campbell preach. His book
The New Theology came out in 1907, in response to criticisms from
more conservative members of his community. The main influ-
ence on Campbell was not Spencer but German idealist philosophy,
which made it easier for his teaching to mesh with the vision of a
creative life force promoted by Bergson. He stressed that his new
theology was fully compatible with the latest views of the scientists
who, he felt, were turning their backs on materialism. God was
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not a distant, transcendent Creator—He was immanent within the
world, the driving force of a spiritual progress that had created hu-
manity. More immediately, he was immanent within each of us, so
that we could all play our part in the advance of humankind toward
spiritual perfection. Sin was a failure to recognize one’s place in the
universal scheme, not a relic of the Fall requiring external salvation.
Christ exemplified the future perfection of humanity. His divinity
was merely an extended version of the divine spark in each of us.

Like Beecher’s earlier rejection of the idea of Original Sin,
Campbell’s new theology brought home the extent to which accep-
tance of the idea of evolutionary progress undermined some of the
most original tenets of Christianity. This can be illustrated through
some of the contemporaries with whom Campbell identified him-
self. He praised the work of the noted physicist Oliver Lodge, who
was an enthusiast for spiritualism and promoted a vision of souls
evolving toward perfection in the next world, just as life had pro-
gressed in the course of evolution. Even more daringly, Campbell
invited the playwright George Bernard Shaw to speak at the City
Temple. Shaw was known as an advocate of creative evolution and
a vitriolic opponent of Darwinian materialism—but he had also
campaigned openly against Christianity. There was indeed a close
parallel between the new theology and Shaw’s vitalist evolutionism,
but this drove home just how far Campbell had moved from the
traditional Christian position. By the time he published his book,
conservatives within his own church were expressing disapproval of
his extreme liberalism. Campbell himself eventually had second
thoughts and returned to a more orthodox form of Christianity
within the Anglican church.

Whatever the hostility of conservatives, Modernism remained
the most innovative movement in British theology through into the
inter-war years (Clements, 1988; Stephenson, 1984; Bowler, 2001).
Liberal theologians joined hands with scientists such as J. Arthur
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Thomson, who were trying to preserve the antimaterialist view of
nature inspired by Bergson’s philosophy. There were other innova-
tions too which seemed to offer hope. In 1923 the psychologist
Conway Lloyd Morgan published his Emergent Evolution, promot-
ing the idea that there were preordained stages in evolution at
which entirely new properties appeared. Life itself had “emerged”
from chemical evolution, whereas mind emerged with the higher
animals and spirit with the appearance of the first true humans.
Philosophers such as Samuel Alexander and Roy Wood Sellars en-
dorsed the idea of emergence, encouraging liberal theologians to
believe that key stages in progressive evolution were somehow pre-
ordained by the Creator. Alfred North Whitehead’s Process and Re-
ality appeared in 1929, offering a teleological vision of the world in
which the emergence of human values played an integral role. Few
could make sense of Whitehead at the time, but it was obvious that
here was a fundamental challenge to the old materialism once asso-
ciated with science. Liberal theologians sensed that it might offer a
validation of the evolutionary perspective that was integral to their
version of a transformed Christianity.

In Britain the Modern Churchmens’ Union strove to promote a
liberal view very similar to Campbell’s new theology. The Modern-
ists were convinced that the only way to save Christianity from
the decline now affecting churches all over Europe was to make it
compatible with those aspects of modern thought that the vast
majority of people now took for granted. This meant taking on
board the worldview of science, including the idea of evolution. It
was from this background that Ernest William Barnes preached
what the popular press called his “gorilla sermons” from the pulpit
of Westminster Abbey in the early 1920s (reprinted in Barnes, 1927;
see J. Barnes, 1979; Bowler, 1998, 2001). Unlike most clergymen,
Barnes knew his science—he had taught mathematics at Cambridge
before becoming ordained. He eventually published a massive sur-
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vey, Scientific Theory and Religion (1933), which contained highly
technical appraisals of the latest developments in physics. He was
convinced that God governed the world solely through law—mira-
cles were unacceptable in a scientific age and were not required for
the foundations of Christianity. This meant rejecting traditional
beliefs such as the virgin birth of Christ and the Resurrection. He
campaigned openly against the Catholic belief that the consecrated
wafers in the Eucharist or Mass acquire a spiritual essence. For
Barnes, as for many evangelicals, the bread plays a purely symbolic
role in the ritual. Like Campbell, Barnes seems to have regarded
Christ not as the savior in the traditional sense, but as a great
teacher who should be revered as a guide to what humanity could
become in the future.

Evolution was a necessary part of this worldview, symbolized by
Barnes’s open call for us to recognize our ancestry in the apes. Hu-
mans had been produced by progressive evolution as part of the
divine plan built into nature, and were now expected to take charge
of their own future progress in order to reach the goal of spiri-
tual perfection. What attracted the headlines was that Barnes drove
home the need to recognize that this new approach to religion re-
quired the rejection of the old idea of Original Sin. The sermons
he preached as Canon of Westminster, and later as Bishop of Bir-
mingham, complained that Christians had tended to pay lip-service
to the idea of evolution without fully confronting its implications
for their faith. Everyone seemed to accept that evolution could be
seen as the unfolding of a divine plan, and hence that humans still
had a crucial role to play in God’s creation. With a few exceptions,
though, most theologians had refused to acknowledge that if we
were the products of progressive evolution, and were expected to
progress further in the future, then the Genesis story of a Fall from
an original state of perfection had to be rejected. Human sinfulness
was simply the relic of our animal ancestry that we now had to
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overcome, not the sign of a separation from God that could only be
redeemed through the sacrifice of His son. Evolution confirmed

that much that is evil in man’s passions and appetites is due
to natural instincts inherited from an animal ancestry. In fact,
man is not a being who has fallen from an ideal state of inno-
cence: he is an animal slowly gaining spiritual understand-
ing and with the gain rising far above his distant ancestors.
(Barnes, 1927: 312-313)

Here Barnes’s evolutionism linked with his refusal to accept the
miracles of the virgin birth and the Resurrection. To most tradi-
tionalists the whole Modernist package was a complete betrayal of
the message that had sustained Christianity throughout its long
history.

In his gorilla sermons Barnes was as vague as most contempo-
rary theologians about the actual mechanism of evolution. Most
liberal Christians simply assumed that some progressive, purpose-
ful process was at work under the guidance of a creative spark
which God had built into nature. In the early years of the twentieth
century it was still possible to believe that the materialism of the
Darwinian selection theory was not a threat, because science itself
had discovered alternative mechanisms of evolution that were com-
patible with the idea that the process was driven by an underlying
purpose. Another prominent Modernist in the Anglican Church,
Charles Raven, campaigned openly in support of Lamarckism and
against the new science of genetics, which was trying to undermine
its credibility (Dilliston, 1975). In books such as his Creator Spirit
of 1927 he called for a revival of natural theology based on the be-
lief that the divine spirit was actively at work within evolution.
Lamarckism was crucial because it allowed the individual to shape
not only its own life, but also the future course of its species’ evolu-
tion. Raven appealed to new developments in philosophy, including
the thought of Whitehead, to free science from the legacy of old-
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fashioned materialism. As an enthusiastic naturalist and ornitholo-
gist (he pioneered the use of photography to study bird behav-
ior), he deplored the soulless laboratory work of the geneticists,
which reduced animals to the level of mechanical puppets driven by
their genes.

Unfortunately, it was the geneticists who were increasingly win-
ning the battle within biology. As Barnes himself became aware,
in their enthusiasm for the idea that evolution was driven by pur-
poseful forces, the Modernists had backed the wrong horse. By
1930 Lamarckism was largely dead in science. If liberal Christians
wanted to retain any credibility with the biologists, they were going
to have to deal with the geneticists, and with the new generation of
Darwinians who were reformulating the theory of natural selec-
tion. It turned out that Barnes had actually taught one of the archi-
tects of the new Darwinism, R. A. Fisher, when the latter had been a
student at Cambridge. Fisher sent Barnes a copy of his Genetical
Theory of Natural Selection of 1930, and Barnes tried to incorporate
the new Darwinism into his 1933 survey of the relationship be-
tween science and religion. Fisher was himself a liberal Anglican
who seemed able to accept selection as a creative process of the
kind that an (admittedly very remote) Creator might have insti-
tuted. Barnes did his best to accommodate the possibility that evo-
lution worked through the natural selection of essentially random
mutations, but even he was not entirely comfortable with the pros-
pect. Working out how to synthesize Christianity with the new
Darwinism was going to take some time. In the meantime, Raven
and many other liberal theologians continued to hope that the old
non-Darwinian ideas could be salvaged.

Across the Atlantic, Modernism found itself with a different bat-
tle to fight. Where the churches in Europe were steadily declining
in influence, in America they continued to flourish. In the north-
ern cities, which had become wealthy from industrial development,
there was little sense that science was a threat to religion. Even in
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Darwin’s time, the ability of theologians such as Beecher to re-
concile liberal Christianity with Spencer’s social philosophy meant
that evolutionism had become respectable. In the early twentieth
century the Modernist movement continued to develop within the
various Protestant denominations, at least in the big cities. Theolo-
gians such as Shailer Mathews and preachers such as Harry Emer-
son Fosdick insisted on the need to adapt the faith to the condi-
tions of the modern world, including the scientific view of nature.
Here, as in Britain, the anti-materialist trend in science, including
ideas such as creative and emergent evolution, was seen as a boon
to liberal Christians anxious to distance themselves from any hint
that their approach might destroy faith in the existence of a Creator.
But from the early years of the new century, the Modernists found
themselves under threat from a resurgent traditionalism. The
movement that became known as fundamentalism derived its sup-
port from those who had gained little from industrial progress and
feared the erosion of family values that could all too easily be seen
to flow from social Darwinism. Soon the theory of evolution would
become one of the most visible arenas of conflict between the two
versions of Christianity.

In America as in Britain, the liberal theologians formed an alli-
ance with scientists anxious to show that their theories did not pro-
mote materialism. At the influential Princeton Seminary, Charles
Hodge had rejected Darwinism as incompatible with design, but
James McCosh and B. B. Warfield both promoted a reconcilia-
tion with a less materialistic view of evolution (see the modern edi-
tions of Hodge’s What is Darwinism (1994) and Warfield’s writings
(2000); also Livingstone, 1987; Numbers, 1998, and more generally
on evangelicals and science Livingstone, Hart, and Noll, 1999). The
Modernist movement was still active in the 1920s. The historian
Edward B. Davis (2005) has revealed a series of pamphlets on “Sci-
ence and Religion” edited by Mathews in which he and Fosdick
joined with a group of religious scientists to argue for an evolution-
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ary view of nature that did not—as the fundamentalists alleged—
endorse atheism. Issued by the American Institute of Sacred Litera-
ture (linked to the University of Chicago) and partially funded by
the Rockefeller Foundation, the pamphlets were widely circulated
in order to counter the threat of creationism. The biologist Edward
Grant Conklin, the physicist Robert Millikan, and the geologist
Kirtley Mather wrote pamphlets in the series, all promoting the
view that the argument from design could still be applied within
the evolutionary worldview of modern science.

Shailer Mathews, who edited this series, was perhaps the most
active Modernist among the academic theologians. Mathews was a
Baptist, and trained at Colby College and the University of Berlin.
He began teaching New Testament history at the University of
Chicago in 1905 and served as Dean of the Divinity School from
1908 to his retirement in 1933. In addition to pamphlets, he edited
popular magazines and wrote several books urging the need for a
reformulation of Christian belief, including The Church and the
Changing Order (1907) and The Faith of Modernism (1924). The
old-fashioned reliance on the supernatural was rejected, and evo-
lutionism taken for granted, although Mathews acknowledged that
the scientists were sometimes too dogmatic on the subject. The title
of his autobiography, New Faith for Old (1936), encapsulated his
determination to establish the foundations of a new form of Chris-
tianity purged of the ideas that made it unacceptable to the world-
view of modern science. Mathews was one of the witnesses the de-
fense hoped to call in the trial of John Thomas Scopes, and his
views on the need to reinterpret scripture to allow room for the
idea of evolution were widely quoted at the time.

Harry Emerson Fosdick was an immensely influential preacher
and perhaps the best-known Modernist in the country. In the early
1920s he was fighting the fundamentalists from the pulpit of the
First Presbyterian Church in New York. Fosdick argued against the
whole idea of the Bible as a text that had been, in effect, dictated by



174 THE ECLIPSE OF DARWINISM

God and which hence had to be taken absolutely literally. It was not
an inerrant text, but a product of the human experience of the di-
vine, intended to focus our attention onto the value of the human
personality in its relationship to God. Fosdick had been an evolu-
tionist from the beginning—his family were deeply religious but
had never seen any contradiction with the new ideas of science
(Fosdick 1956: 49). Like many Modernists, though, he drew a dis-
tinction between evolutionism and Darwinism. Natural selection
was only one theory of how the process might work, and many sci-
entists accepted rival ideas that were far more compatible with de-
sign. Fosdick noted the writings of the Scottish biologist J. Arthur
Thomson as a popular expression of this position. The idea of cre-
ative evolution effectively allowed us to see one aspect of God as
immanent within nature, even if He also transcended the created
universe. This reflected “the theistic evolutionists’ view of an in-
dwelling, purposeful Power, the Creative Spirit of the Living God
unfolding, by slow graduation across measureless ages. . . ” Here
was a cosmic evolution “slowly bringing forth life crowned with the
possibilities of man” (Fosdick, 1926: 126). With his acute sense of
the importance of the human personality, Fosdick appealed to the
concept of emergence to justify the view that the soul was some-
thing more than a product of biological evolution. But he accepted
the view, also promoted by Barnes in his gorilla sermons, that hu-
man sinfulness was a relic of our animal ancestry still capable of
undermining our striving for something better.

Fosdick’s career underwent a dramatic turn in 1924, symbolizing
the rising threat posed by fundamentalism to the liberal cause. By
this time the campaign that would lead to the Scopes trial was well
under way, and Fosdick was actively preaching against the anti-evo-
lutionists. But the Presbyterian General Assembly was captivated by
the rhetoric of William Jennings Bryan and a movement to muzzle
Fosdick built up through 1923 and 1924. In March, 1925 he left the
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“Old First,” vast crowds turning out to hear his final sermon, and
moved to Park Avenue Baptist Church, where the influence of John
D. Rockefeller ensured that a more liberal theology would prevail
(Fosdick, 1956: chap. 7). In the final section of this chapter, we turn
to consider the revival of traditional Christian values that had be-
gun to turn the tide against liberalism.

THE RESURGENCE OF TRADITION

The emergence of what became known as fundamentalism in early
twentieth-century America is the most obvious example of a
broader change taking place within the Christian churches. Toward
the end of the previous century, liberal views had commanded the
attention of most articulate clerics, and this movement continued
in the form of Modernism. But there had always been those whose
views had kept more in line with traditional Christian beliefs and
values, and now they were beginning to make their voices heard.
The new century saw the Modernists’ faith in the inevitability of
progress checked by calamities such as World War I and the eco-
nomic depression of the 1930s. It became less easy for liberal Chris-
tians (let alone secularists) to claim that history showed the con-
tinued ascent of humankind, following the pattern established
throughout the history of life on earth. Traditionalists saw evolu-
tion as a symbol of the harmful effects that new ideas had had on
morals and society. But the Protestant churches of America were
not the only locus for a reassessment of tradition. The Catholic
Church had turned against Modernism in the late nineteenth cen-
tury, and it was only with the greatest of difficulty that Catholic
theologians made room for a very limited form of evolutionism.
Outside the ranks of the more evangelical Protestants, concerns
about the collapse of moral values led to a resurgence of traditional
views on the sinfulness of humanity even among intellectuals. In
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the 1930s the neo-orthodoxy of Karl Barth and Reinhold Niebuhr
sidelined natural theology to emphasize the total separation of God
from His fallen creation.

The key question for most late-nineteenth-century Christians, at
least within the educated classes, had been that of design. Darwin-
ism threatened the argument from design, and that is why so many
people preferred non-Darwinian theories of evolution, which left
more room for order and purpose in creation. The idea of progress
allowed even the origin of the human soul from a lower order of
creation to be seen as part of the cosmic purpose. The return to tra-
ditionalism saw the argument from design pushed into the back-
ground. What mattered to those who saw the idea of progress as a
threat were the traditional family values that, they felt, were bring
eroded by the new ideas, and that could only be salvaged by a re-
turn to belief in a God who had established those values and would
hold us to account if we did not maintain them. Humans were
something more than animals, and it was religion which ensured
that we would not be tempted to model our behavior on them. For
Protestants, at least, the Bible began to re-establish itself as the bul-
wark against atheism and anarchy. To begin with, there were still
many evangelicals who saw no reason to treat every word of scrip-
ture as infallibly true, as long as the message proclaiming our need
for divine guidance and salvation was upheld. But the need to de-
fend the authority of the sacred text was beginning to reassert itself,
paving the way for the emergence of a later generation to whom de-
fending the accuracy of Genesis was paramount. All these moves
made evolutionism an increasingly obvious target.

The Monkey Trial of John Thomas Scopes has come to symbol-
ize the first phase of the attack on Darwinism, paving the way for
the creationist movement of the later twentieth and early twenty-
first centuries. But this episode has become so surrounded in myth
that it has taken a great deal of work by modern historians to ex-
pose a more accurate picture of what happened in Dayton, Tennes-
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see, in 1925. The trial was neither the start nor the climax of this
first wave of opposition to the teaching of evolution in the schools,
although it certainly got more publicity than anything else. The
popular image of the fundamentalist William Jennings Bryan being
demolished by the debating skills of the defense attorney, the ag-
nostic Clarence Darrow, to the applause of all the big-city newspa-
pers, is firmly entrenched in the popular imagination. Opposition
to evolutionism was not defeated in the Monkey Trial and it contin-
ued to influence the American educational system until challenged
again by the Darwinists of the 1950s and 1960s.

This reminds us of yet another twist in the story: for all that
Bryan railed against the evils of social Darwinism, there were very
few real Darwinists offering to support the defense of Scopes. In
1925 the eclipse of Darwinism defined the position of most work-
ing biologists, and the evolutionism on offer was not the materialist
nightmare that Bryan conjured up—indeed the scientists were anx-
ious to ensure that this image could not be sustained by their work.
The eclipse of Darwinism in science ended only in the 1930s with
the slow emergence of the selection theory as the dominant force in
scientific biology. Thus the first phase of the Christian backlash
against evolutionism coincided with the last phase in the attempt to
create a non-Darwinian vision of evolution that would save the
Modernists’ faith in progress.

Before charting the rise of Protestant opposition to evolu-
tionism, it is worth noting the more sustained holding action
against the theory maintained by the Catholic Church. Catholic re-
sponses to the original Darwinian debate were complex but mostly
negative, especially on the topic of the origin of the human soul
(Appleby, 2001; Paul, 1974). As noted in the previous chapter, one
of the most active anti-Darwinian biologists was the Catholic anat-
omist St. George Jackson Mivart. But Mivart was not opposed to
evolution—indeed he was actively trying to convince the Church
that it should take theistic evolution seriously. He remained firmly
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opposed to the idea that the human soul could have evolved from
lower mentalities. He seems to have had some success in this proj-
ect at first, but in the last decade of the nineteenth century the
Church’s attitude toward Modernism in general and the idea of
evolution in particular hardened (Brundell, 2001; O’Leary, 2006).
Mivart was excommunicated just before his death in 1900, al-
though this was not explicitly for his evolutionism (Gruber, 1960).

In America, the Catholic priest John Zahm, who taught at the
University of Notre Dame, published his Evolution and Dogma in
1896, endorsing a position very similar to Mivart’s. The book was
condemned by the Congregation of the Index, a Catholic commit-
tee in Rome charged with producing an index of books prohib-
ited to Catholic readers, and was withdrawn. The condemnation
was never actually published, however. This set the pattern for the
Church’s attitude during the early decades of the new century:
there was no public rejection of evolutionism, but every effort was
made to check the spread of the idea even at the purely biological
level. In Britain, where the Protestant anti-evolutionary movement
was never very strong, popular Catholic writers such as Hilaire
Belloc and G. K. Chesterton were among the most visible oppo-
nents of rationalists such as H. G. Wells and Arthur Keith (Bowler,
2001).

The Church’s unofficial line against evolutionism was challenged
in a book by the Belgian geologist and priest Henri de Dorlodot
(1925; see De Bont, 2005). Dorlodot endorsed the evidence for bio-
logical evolution and argued (as had Mivart) that there was nothing
in the writings of the early Church fathers to suggest that they took
the Genesis story of creation literally. Creation could take place
through a divinely guided evolutionary process. It would therefore
be acceptable for a Catholic to believe that evolution had formed
the body of Adam, the first man, even if the soul was divinely
implanted at that stage. Dorlodot promised another book on the
question of human origins. This was never published, because the
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Church tried to silence him and to force him to retract his argu-
ments. He was never formally censured, however, and over the next
decade it became apparent that liberal Catholics would be allowed
to believe that the human body was a product of natural evolution,
provided they continued to accept the supernatural origin of the
soul. A book outlining this position was published by Ernest Mes-
senger under the title Evolution and Theology in 1931. It may be
noted, though, that such a position was not formally acknowledged
until 1950, and only in recent decades has the Church openly sup-
ported even this limited form of evolutionism. The claim that the
human spirit could have evolved along with the body was (and still
is) unacceptable, as can be seen from the muzzling of the Jesuit
priest and paleontologist Pierre Teilhard de Chardin. As we shall see
in the next chapter, Teilhard’s teleological cosmic evolutionism at-
tracted widespread attention when his books were posthumously
published in the 1950s, but in the prewar years he was not allowed
to speak out openly.

The Catholic Church thus took a strong line against what had al-
ways been the most disturbing aspect of evolution, the implication
that humans are merely improved animals. But concern for the lit-
eral meaning of Genesis was never an important aspect of its posi-
tion. The Church has always regarded itself as having the authority
to interpret scripture in the light of tradition, and its tradition has
never included literalism. The fundamentalists who became active
within the American Protestant churches in the early twentieth
century were certainly opposed to evolutionism’s implication that
humans were derived from animals, which they interpreted as the
cause of the contemporary decline in moral standards. Taking the
Bible seriously on moral issues was also an integral part of their
campaign. But—contrary the mythology that has built up around
the Monkey Trial—there is no evidence that the early fundamental-
ists were united in taking up a literal interpretation of the Bible in
general and of Genesis in particular. They were deeply concerned
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by higher criticism, a branch of literary analysis that questions tra-
ditional claims about the composition and content of the Bible and
treats it as just another ancient text. But to hold that it was divinely
inspired did not entail taking every word literally, given that there
are many areas where it is clearly speaking in metaphorical terms.
Initially, only groups such as the Seventh Day Adventists insisted on
a literal reading of the text, and made this a central plank of their
opposition to evolutionism. The first phase of the fundamentalist
campaign was thus based primarily on concerns about the moral
implications of evolutionism. Only in the 1950s did biblical literal-
ism become the foundation for mainstream creationism. Indeed,
widespread use of the term “creationism” begins with this transi-
tion (Numbers, 1992, 1998; for collections of primary sources see
Carpenter, ed., 1988 and Numbers, ed., 1994-95).

Some American evangelicals had remained suspicious of the idea
of evolution. But their opposition was muted, partly because they
had other concerns, and partly because at first there was little effort
to teach the subject in the schools. At the college level, the topic was
raised, and there is little evidence that professors were prevented
from teaching about evolution even in the southern states. The sit-
uation began to change in the early decades of the new century as
evolution theory began to filter into the school curriculum (on
changing images of science see Gilbert, 1997). At the same time
evangelicals became more concerned about the relaxation of moral
values, and hence more concerned to defend traditional beliefs. The
series of pamphlets known as The Fundamentals, issued between
1910 and 1915, were a rallying cry for the movement that became
known, appropriately, as fundamentalism.

Even now, though, opposition to evolutionism was not a central
plank in the campaign. There were two explicitly anti-evolutionist
pamphlets in The Fundamentals, but there were also several that
took a more relaxed line on the topic (Livingstone, 1987; Numbers,
1998). James Orr raised the issue in several contributions, stressing
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that evolutionism did not require support for Darwin’s theory of
natural selection. As long as the process was supposed to be under
divine guidance, there would be little to threaten the Christian’s
faith. There was certainly no need to take the text of Genesis liter-
ally on the details of how creation had unfolded. Other fundamen-
talists were less willing to compromise. One eminent defender of
orthodox Christian doctrine, J. Graham Machen, compared the
creation of the first human, Adam, with the immaculate conception
of Christ—both required divine intervention to introduce some-
thing entirely new into the world (Machen, 1937).

The campaign to prevent evolutionism being taught in the
schools began in earnest in 1921, when the popular Democratic
politician and thrice-unsuccessful presidential candidate William
Jennings Bryan gave a lecture, “The Menace of Evolution.” Bryan
was known as “the great commoner,” and he articulated a growing
distrust of the experts who were trying to direct society away from
the cherished values of ordinary people. Where was the authority of
the scientists who claimed to tell people that they were not compe-
tent to judge issues of vital concern to their daily lives? Bryan was
deeply worried by the decline in contemporary moral values and
blamed evolutionism in general, and Darwinism in particular, for
teaching people to behave like animals. There was a widespread
feeling that the Great War was a product of the Germans’ adherence
to a nationalist version of social Darwinism in which the strongest
nation had the right to dominate those around it. The scientists
themselves were aware of this point—it was articulated by the biol-
ogist Vernon Kellogg, who had talked with German officers during
the war. Biologists were promoting non-Darwinian theories of evo-
lution in part to block the claim that the theory necessarily en-
dorsed the politics of “might is right” But the debate over the
mechanism of evolution only fueled the suspicions of critics such
as Bryan, since it gave the impression that evolution was anything
but a clearly established scientific principle.
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In 1922 Bryan threw his weight behind a campaign to ban the
teaching of evolution in the public schools of Kentucky. The cam-
paign flourished and was soon extended all over the country, al-
though it was most active in the southern states. As Michael Ruse
(2005: 153) points out, the South remained economically back-
ward long after the Civil War, and people still looked to the Bible
for reassurance that their sufferings were part of a divine plan.
Neither they nor the impoverished factory workers in the North
had benefited from the industrial progress that fueled the ideology
of the Modernists, and both retained a more traditional faith. Pres-
byterians, Baptists, and Lutherans were most active in the anti-
evolution crusade (Bryan himself was a Presbyterian), but many
churches were divided on the issue. Campaigning was led by inter-
denominational organizations such as the World’s Christian Fun-
damentals Association. Paradoxically, many black religious leaders
backed the fundamentalism, despite the link between figures such
as Bryan and racism—they saw their own people as chosen by God
(Moran, 2003, 2004). Over the next decade, twenty-three states
would consider anti-evolution legislation. In the end only three ac-
tually enacted it—Arkansas, Mississippi, and Tennessee (although
Oklahoma forbade the use of textbooks containing evolution and
Florida formally condemned the theory).

Tennessee’s Butler Act forbidding the teaching of evolution in
the state’s schools was introduced in January 1925 and passed into
law six weeks later. The American Civil Liberties Union, an organi-
zation that campaigns for the freedom of speech, made it known
that it would be willing to fund the defense in a test case. The lead-
ing citizens of the small town of Dayton realized that here might
be a chance to get their community some publicity. They looked for
a local teacher who would volunteer to challenge the law. John
Thomas Scopes, a young science teacher, offered himself as a candi-
date and was duly charged. He taught physics and mathematics, not
biology, and knew little about the details of evolution—but he ac-
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cepted the theory in principle and was opposed to the legislation.
The first steps toward one of the most highly publicized trials of the
century had been taken. Scopes later wrote a personal account of
the event (Scopes, 1967). Classic books on the trial are De Camp
(1968), Ginger (1958), and Settle (1972); the best modern survey is
Larson (1998). Larson’s book exposes many of the myths that have
grown up around the event, graphically portrayed in the movie In-
herit the Wind of 1960, based on a 1955 play by Jerome Lawrence
and Robert E. Lee (the title is from Proverbs, 11, 29: “He that
troubleth his own house shall inherit the wind; and the fool shall be
servant to the wise of heart.”)

The leaders of the Dayton community wanted to turn the trial
into a publicity circus, and this became a certainty when Bryan of-
fered his services to the prosecution. The ACLU did not want a
public debate and would have preferred to keep the trial focused on
the constitutional status of the law. But their case also hit the head-
lines when the noted lawyer Clarence Darrow—a self-confessed
agnostic and opponent of organized religion—jumped in with an
offer to lead the defense team. The world’s media descended on
Dayton, led by H. L. Mencken of the Baltimore Evening Sun, who
would orchestrate the efforts of the northern big-city papers to
portray the South as a backward-looking relic of premodern society
(on the publicity value of the images used in the trial see Clark,
2001).

The ACLU held public meetings in New York City ahead of the
trial in which Scopes was introduced to Henry Fairfield Osborn
and other notable scientists. Osborn was already campaigning on
the evolution issue, promoting his theory that humans did not
evolve directly from apes to check one of Bryan’s most emotional
arguments. He was the most prominent of the expert scientists that
Darrow was hoping to call as a witness at the trial. In the end he did
not attend, partly because he distrusted Darrow’s hard-line athe-
ism, but also because he had burnt his fingers over a very public
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misidentification of a fossil. Lesser scientific figures were called in-
stead. Shailer Mathews, the leading Modernist theologian, would
head a team of clergymen prepared to argue that evolution was ac-
ceptable to the Christian. Bryan too was attempting to line up ex-
pert witnesses, but the only man with scientific credentials he could
find was out of the country. This was George McCready Price, one
of the founders of young-earth creationism, who will figure promi-
nently in our story. So Bryan and the prosecution team changed
their tactics and decided to argue the case on strictly legal grounds:
the people of Tennessee paid the teachers’ salaries and had the right
to monitor what they taught. In the end, the court ruled the testi-
mony of all Darrow’s experts to be inadmissible, although their
statements were widely circulated in the press.

The trial was a scene of high drama, public excitement, and a
good deal of acrimonious debate over side issues, such as whether
or not it was appropriate to begin proceedings with a prayer. The
technicalities were soon decided, making it clear that Scopes had
indeed broken the law. Darrow then gave an impassioned speech
outlining the defense’s case that the law was unconstitutional be-
cause it violated guarantees on the freedom of speech. At the same
time, he made clear his contempt for those who would impose out-
dated ideas on the next generation in the name of religion. Bryan
too gave a speech in which he defended the right of ordinary people
to make decisions on issues with moral and religious implications,
including the creation of humankind. They also had the right to
ensure that their deepest feelings were not violated by what was be-
ing taught to their children in publicly funded schools. The trial
came to a head when Darrow, denied his expert witnesses, called
Bryan himself to the stand as an expert on the Bible and its teach-
ings. The resulting interchange is as much a part of the mythol-
ogy of science as that between Thomas Henry Huxley and Bishop
Wilberforce in 1860. Darrow effectively exposed the weakness of
the literalist position on well-known stories such as Jonah and the
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whale. But—contrary to the popular image presented in many later
accounts—Bryan did not defend the young-earth interpretation of
Genesis. He had long been a supporter of the day-age theory in
which each of the days of creation might be understood as a long
period of time. Had he been able to call Price, the two would have
disagreed on this point. At this moment in time only a very few
creationists were prepared to see all the fossil-bearing rocks as relics
of Noah’s flood. The position that Price and his followers would
eventually establish as mainstream creationism was as yet largely
unheard.

There is little doubt that Bryan did his case little good and bit-
terly disappointed those in the courtroom, who expected a more
vigorous defense of the scriptural position. The following exchange,
toward the end of the cross-examination, gives a flavor of the ten-
sions aroused. Asked what the purpose of his questions was,
Darrow said, “We have the purpose of preventing bigots and igno-
ramuses from controlling the education of the United States,” to
which Bryan replied, “I am simply trying to protect the word of
God against the greatest atheist or agnostic in the United States
(prolonged applause). I want the papers to know I am not afraid to
get on the stand in front of him and let him do his worst. I want the
world to know” (prolonged applause) (from the court transcript,
Anon, 1925: 299).

The classic image portrays Bryan—Iike Wilberforce—as a beaten
man at the end of the debate. He died a few days later. But not ev-
eryone saw it that way, and even Mencken wrote that the funda-
mentalists had won the day. Scopes was indeed convicted and fined
a hundred dollars (later rescinded on a technicality). The myth that
the Monkey Trial was a defeat for the traditionalist forces only be-
gan to take shape in the following decade, and was eventually en-
shrined in the popular imagination in Inherit the Wind. According
to the myth, the fundamentalists were exposed as country hicks out
of touch with the modern world, and retreated into the hills. In



186 THE ECLIPSE OF DARWINISM

fact, the anti-evolution campaign continued to be active for the rest
of the decade and faded away only because it became clear that at
the practical level it had been successful. If only three states passed
anti-evolution legislation, the schools nevertheless stopped teach-
ing the subject. To avoid confrontation, publishers ensured that
the textbooks used in the nation’s schools no longer contained
references to evolution (Nelkin, 1977, 1983). For all intents and
purposes, Bryan’s campaign had succeeded. People would continue
to read about evolution and debate its implications, but children
would not be exposed to it in the schools.

The Monkey Trial was in many respects a transitional event. In
some respects it symbolizes the start of what became known as the
creationist movement, yet in others it marked the end of an era.
Bryan and the opponents of Darwinism focused on the moral am-
biguity of the theory of natural selection—yet most of the scientists
involved were still promoting alternatives designed to evade the
stigma of social Darwinism. Fundamentalism was a new and potent
social force in America, but it was at loggerheads with a still-power-
ful liberal theology in the churches that made common cause with
the anti-Darwinian evolutionists, who saw the ascent of life as nec-
essarily progressive. As yet, the young-earth model of creationism
was not the main alternative to evolutionism.

All this would change over the next few decades, and the
creationist debates of the post-World War II decades would take
place in a very different atmosphere. Darwinism was emerging from
its eclipse in science, and would demand the right to be heard—and
taught. But equally significantly, the Modernists found their influ-
ence in the churches undermined, even in Europe. World War I had
struck a great blow against the idea of progress—how could West-
ern culture be presented as the high-point of civilized development
if it permitted this level of carnage? The Modernists were able to
shrug this off in the 1920s, but the hectic culture of the jazz age in
the big cities did not seem like progress to those outside the social
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elite. The economic depression of the 1930s and the rise of Fascism
and Nazism in Europe drove home the message that there was
something deeply flawed in the moral state of the West. Secularists
turned to Marxism as a way of saving the idea of progress, but to
many religious people it seemed that the liberals’ optimistic hopes
of perfecting humanity were misguided. Perhaps their efforts to
free Christianity of its “outdated” traditions had missed the point.
In their rush to portray humanity as the cutting edge of a divinely
planned progressive trend, they had lost sight of the possibility that
the whole scheme had become derailed.

This more traditional vision lay at the head of the movement
known as neo-orthodoxy, which transformed the churches in the
late 1930s and 1940s. Although superficially similar to fundamen-
talism, this was the product not of simple evangelical fervor, but of
deep reflection by intellectuals. In Europe, the Swiss theologian
Karl Barth called for a return to the traditional vision of humanity
proclaimed in the Gospels: Human nature is deeply troubled be-
cause we have become alienated from God, and only His grace can
save us. As Barth’s influence gained ground in the Anglican church,
Modernists such as Barnes and Raven found themselves increas-
ingly marginalized (Bowler, 2001). Raven’s vision of an immanent
God as the source of nature’s creativity meant nothing to theolo-
gians who took it for granted that the material world was merely a
backdrop to the spiritual drama of humanity’s fall. Neo-orthodoxy
didn’t want an alternative view of creation, or a return to the argu-
ment from design—it just wasn’t interested in science. C. S. Lewis,
who wrote popular religious works as well as his better-known
childrens’ stories, seems to have dismissed evolutionism as so obvi-
ously misguided that it was hardly worth arguing against.

In America the same points were being raised by theologians
such as Reinhold Niebuhr, a former pastor who taught at the Union
Theologial Seminary in New York. His philosophy of Christian re-
alism was an open challenge to the optimism of Protestant liberal-
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ism and to the loosened social values of the time. Although not en-
dorsing the complete pessimism of traditional orthodoxy, Niebuhr
saw evil as a product of humanity’s refusal to acknowledge God. He
held out no hope of social justice in this world and insisted on the
tragic nature of the human predicament. Like Barth and his follow-
ers, he simply had no interest in science. Where the fundamentalists
had seen the struggle against evolution as a major part of their
campaign to preserve traditional Christian values, Christian real-
ism subverted Modernism from within by undermining the intel-
lectual foundations of belief in progress.

In the postwar years, the liberal approach to Christianity would
have to struggle hard to retain its credibility among the more theo-
logically sophisticated members of the churches. But if it tried to
re-establish a link with science and with the idea of evolution,
it would confront a resurgent Darwinism that had little room for
mysterious progressive trends or built-in goals. Meanwhile, in
America at least, fundamentalism was gaining influence decade by
decade, and it was the more strident anti-evolutionists who were
increasingly making the running. The next phase of the debate
would be fought over very different ground to that disputed during
the Monkey Trial.
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The 1940s saw a consolidation of the synthesis between genetics
and the Darwinian selection theory. Julian Huxley’s classic Evo-
lution: The Modern Synthesis was published in 1942, when the Sec-
ond World War still hung in the balance. In the postwar decades
it became clear that science would no longer tolerate the vaguely
teleological theories of evolutionary progress which had flourished
during the eclipse of Darwinism. The world would have to deal
with the consequences of a fully materialistic theory of evolution,
and increasingly there were radicals such as Richard Dawkins who
would insist that such a theory made nonsense out of any form
of religious belief. Humans are not the intended products of a di-
vinely inspired progressive trend. We are just lumbering robots
programmed by selfish genes. In Europe, where the trend of secu-
larization continued apace, such views were resisted more for their
ideological consequences than because they disturbed religious be-
lief. But religion was still a powerful force in America, the ideal
bulwark against the godless Marxism confronted during the Cold
War. And what really disturbed religious traditionalists in America
was that the implications of Darwinism were no longer confined to
the intellectual world. Inspired by a new level of confidence, the
Darwinists demanded the kind of access to the schools that they
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had more or less voluntarily abandoned in the aftermath of the
Monkey Trial.

The compromise that had deflected the original fundamental-
ist attack had broken down. The backlash was not slow to emerge.
Religious fundamentalists renewed their campaign against evolu-
tionism and focused their attention on resisting its influence in the
schools. But there was something new about this postwar cam-
paign. Increasingly, the impetus behind the anti-Darwinian move-
ment was provided by an extreme form of biblical literalism, the
movement we now call young-earth creationism. In the era of the
Monkey Trial, only a few highly conservative sects had tried to in-
sist that the whole edifice of the scientific view of earth history was
flawed. Now the claim that the earth is only a few thousand years
old emerged as a powerful alternative among those whose real con-
cern was defending the truth of Genesis. For these religious conser-
vatives, the best way of sustaining the view that salvation can only
come through the second coming of Christ was to deny not only
evolutionism, but also the geological and paleontological founda-
tions upon which the theory rested.

The campaign for equal time to be given to what was called “cre-
ation science” in the schools eventually foundered on the ACLU’s
ability to show that its tenets were inspired by Genesis and not
derived from any reasonable interpretation of the evidence. If cre-
ation science was fundamentalist Christianity in disguise, then the
first amendment to the Constitution—designed to ensure the sepa-
ration of church and state—forbids its teaching in the schools. The
later movement known as Intelligent Design (ID), which focuses
instead on a modernized version of Paley’s argument from de-
sign, was introduced to bypass this problem, and its campaign con-
tinues unabated today. Much of the public support for ID still
comes, however, from conservatives whose real position is based on
the young-earth interpretation of Genesis. Meanwhile, creationism
spreads around the world. Evangelical sects are active in Africa,
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South America, and even in Europe (which they see as being as
much in need of missionary activity as the rest of the world was in
former centuries). Islam too has its fundamentalists, as we are all
now aware, and these have their own reasons for opposing an evo-
lution theory that denies the creation stories embedded in a very
different sacred text.

Here is the basis for the widespread opinion that evolutionism
and religion must by their very natures be in a state of conflict. Yet
if there is one message to be derived from the previous chapters
of this book, it is that such a polarized debate has few historical
antecedents. In the hundred and fifty years between 1800 and 1950,
hardly any educated person would have endorsed the position
we now call young-earth creationism. The fact that the earth had
changed over a long period of time was accepted even by those who
found the theory of evolution disturbing. And within the evolu-
tionists’ camp there were many whose liberal views on religion al-
lowed them to search for a way of regarding evolution as the un-
folding of a divine plan established by a God whose activity is
immanent within the universe. This middle ground has not disap-
peared in the modern world, and although it may not get the same
degree of publicity as the big confrontations, it is still the scene of
considerable activity.

In the immediate postwar years, there were some religious think-
ers who still seemed to think it might be possible to retain the kind
of teleological evolutionism permitted by the old non-Darwinian
theories. They were soon disabused of this hope by the critical atti-
tude of the scientific community. At a more sophisticated level, lib-
eral religious thinkers talk of a “process theology,” which seeks an
alternative to materialism through the philosophies of figures such
as Alfred North Whitehead. This approach may have its academic
supporters, but it says little about the debates in biology, which cen-
ter on the selection theory and the notion of the selfish gene. Those
who seek to resist the materialism of Darwinists such as Dawkins
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without slipping into outright appeals to the supernatural are ac-
tive at a number of levels. Perhaps an “open-ended” form of evolu-
tion is the only way that God could create beings with free will. Cu-
riously, it has begun to emerge that it may be precisely in the
pessimism of the Christian message, its emphasis on suffering as a
key ingredient in both the human and divine situations, which
might allow a reconciliation with a scientific theory that is built on
the model of the “struggle for existence.” The liberal Christian tra-
dition remains an active participant in the debate concerning hu-
man origins.

THE NEW DARWINISM

The modern Darwinian synthesis, which has dominated biological
thought since the 1950s, had its origins in the genetical theory of
natural selection put together by R. A. Fisher, J. B. S. Haldane, and
Sewell Wright during the interwar years. When brought together
with the insights of the field naturalists and paleontologists, the
new Darwinism provided a powerful model that was increasingly
seen as providing a complete explanation of the evolutionary pro-
cess. Since it was based on an updated form of Darwin’s original
theory, the new synthesis had the potential to undermine most as-
pects of traditional natural theology. There was nothing capable
of providing a trend toward a predictable final goal, and no guaran-
tee that all or even most evolution would be progressive in any
meaningful sense. Evolution was a process that adapted popula-
tions to their local environment, and this process worked by some-
thing very like Darwin’s original model based on random variation
(now identified as genetic mutations) and survival in the struggle
for existence.

All the characters of the human mind had to be a product of this
process applied to the specific circumstances in which our ancestors
had diverged from those of the great apes after they had moved out
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onto the African savannah. By the 1950s it was clear that the Aus-
tralopithecines, first discovered in South Africa in the 1920s, were
the earliest members of the human family. They had stood upright,
but had brains scarcely larger than an ape’s. The great expansion of
the human brain came later, and was interrupted by long periods of
stagnation. Eventually a species known as Homo erectus (Dubois’s
old “Java man”), armed with fire and stone tools, spread out of Af-
rica over the whole of the Old World. Modern humans are a very
late offshoot of the same stem, also arising first in Africa (Reader,
1981; Walker and Shipman, 1996). Scientists still argue over the fac-
tors that triggered the key steps, but the steps themselves are clear
enough. There is little sign of a goal-directed trend forcing us to
progress toward higher levels of mental or moral awareness.

In the hands of a later generation of atheistic Darwinists such as
Richard Dawkins and Daniel Dennett, all these implications would
be unpacked with a relish that only confirmed the instinctive fears
of many religious believers. But as we have already noted in the pre-
vious chapter, there was at first no indication that the theory would
have to be linked to a total rejection of purpose in nature. A sur-
prising number of the founders of modern Darwinism were influ-
enced in their youth by progressionist visions of evolution such as
Bergson’s theory of the creative élan vital. Lloyd Morgan’s theory
of emergent evolution also allowed them to believe that new levels
of activity such as the human mind could appear at key points in
the advance of life. Some, including R. A. Fisher and Theodosius
Dobzhansky, retained a liberal form of Christian faith. Others re-
tained their commitment to the ideology of progress even when
they abandoned any belief in formal religion (Ruse, 1996). Although
reluctant to concede that there was a personal God who intended
the process to generate human beings, they continued to hope that
Darwinism could be linked to some more general idea that human
values are not mere accidents, but are products of the laws which
govern the cosmos. The new Darwinism may have undermined the
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more explicitly teleological aspects of the old non-Darwinian theo-
ries, but it was not at first presented as something that would neces-
sitate rejection of all forms of religious faith.

Fisher remained a practicing Anglican throughout his career, oc-
casionally preaching in his college chapel at Cambridge. He contin-
ued to see natural selection as a form of “creative evolution.” In a
lecture delivered in 1950 he argued that, contrary to popular belief,
it was Darwinism rather than Lamarckism which could more easily
be reconciled with Christianity. Lamarckism suggested that organ-
isms could influence the future by striving to achieve a goal, but for
the Darwinist it was the actual outcome of the activity that mat-
tered—it was a case of doing or dying. This, he claimed, offered a
close parallel to the Christian belief that God requires us to per-
form good works, rather than expecting “good intentions and pious
observances” (Fisher, 1950: 19-20).

Julian Huxley, whose 1942 book provided the new Darwinism
with its name, “the modern synthesis,” was also influenced by Bergson.
He remained committed to the view that evolution is progressive,
and that humans are the inevitable goal toward which it has been
advancing (Greene, 1990; Huxley, 1970; Waters and van Helden,
1992; Swetlitz, 1995). He had abandoned belief in a personal God
before the war, but still argued that the emotions that lay behind re-
ligious belief were an important aspect of what makes us human.
He sought a “religion without revelation” in which people could
still see themselves as playing a purposeful role in the cosmic drama
of progress. He now emerged as a leading spokesman for the phi-
losophy of humanism, which sought to redefine our duties and as-
pirations in purely human terms, without any appeal to the super-
natural (Huxley, 1961, 1964). But in many ways his thinking still
paralleled that of the liberal religious believers with whom he re-
mained on good terms. His support for Darwinism certainly did
not force him to accept that the universe is without purpose, or that
human life is essentially meaningless. In 1959 he provided a very
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positive introduction to the translation of Teilhard de Chardin’s
The Phenomenon of Man, a belated expression of the kind of teleo-
logical, non-Darwinian evolutionism that most biologists now
thought their science had ruled out. We shall return to Teilhard
later in this chapter, but at this point it is important to note that
Huxley’s support indicates a degree of ambivalence about the ex-
tent to which the new selection theory had really destroyed the lib-
eral Christian faith in progress.

Some of the American founders of the modern Darwinian syn-
thesis displayed a similar lack of enthusiasm for materialism. Most
notably, the Russian emigré Theodosius Dobzhansky remained a
lifelong member of the Eastern Orthodox Church. Dobzhansky’s
Genetics and the Origin of Species of 1937 was one of the key texts
helping to link the genetics of natural selection with field studies
(see Adams, 1994). He recognized the danger that some church
leaders might encourage a rejection of scientific advances, but saw
no barrier himself between his work as an evolutionist and a liberal
Christian faith. In fact, for Dobzhansky, Christianity was an evolu-
tionary religion, since it called for everyone to participate in future
human progress. As a refugee from the Soviets, he was particularly
concerned to stress the role of human freedom as the essential basis
for such participation. His 1967 book The Biology of Ultimate Con-
cern made these commitments in a very explicit way. Like Huxley,
he was also attracted to Teilhard de Chardin’s evolutionary mysti-
cism. He accepted the need to see evolution rising steadily to ever-
higher levels of mental and spiritual development, although as a
good Darwinian he found it difficult to accept that the specific
character of the human species was predetermined. Evolution
groped its way forward in an uncertain and unpredictable man-
ner—it did not run straight toward a fixed goal.

This last point was also central to the thinking of George
Gaylord Simpson, who did most to bring paleontology within the
sphere of the new Darwinism. Simpson was raised by a fundamen-
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talist Presbyterian family and lost his faith while at college. But he
always felt the need for an emotionally satisfying replacement, and
often worshipped with the Unitarians. In a series of essays (col-
lected in Simpson, 1963) he expressed his belief in the progressive
nature of evolution and in the significance of human individuality
as the high point reached by the process here on earth. But like
Dobzhansky, he recognized that the unpredictable nature of the
Darwinian process meant that even if life existed on other worlds,
the chances of it evolving into something exactly resembling hu-
manity were remote. He knew Teilhard and appreciated the emo-
tional power of his vision, but he could not accept that humans
were somehow the intended products of progress. Darwinism sim-
ply didn’t allow for this kind of direction to be imposed on the pro-
cess. It was hard for many religious people to accept such a model
of evolution—it implied that even a slight change in the circum-
stances affecting our ancestry at any point in the past might have
led to a world in which there was nothing resembling human be-
ings. This was hard to reconcile with the belief that we are central to
the Creator’s purpose.

Even in later decades there are biologists who have made major
contributions to the development of Darwinism, but have retained
a respect for religious belief. Edward O. Wilson is the pioneer of
sociobiology, the application of a very individualistic model of nat-
ural selection to explain the instincts that govern social behavior.
Using the idea of what Richard Dawkins would call the “selfish
gene,” sociobiology has been immensely successful in explaining the
behavior of many animal species, including Wilson’s favorites, the
ants. But when Wilson applied the model to human behavior in
the final chapter of his 1975 text Sociobiology, the result was uproar
(Caplan, 1978). His claim that at least some aspects of our behavior
are controlled by instincts programmed into us during the last
phases of our evolution was greeted with outrage by the social sci-
ences and by those on the political left. It also undermined exactly
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the point made by Dobzhansky, that evolution had led to an in-
crease in human freedom. Wilson subsequently refined his model
(1978) but without backing away from the basic idea.

Like Simpson, Wilson was raised a fundamentalist—he was “born
again” at the age of fifteen and lost his faith at college. But he too
has found it hard to shake off the view that religion plays an impor-
tant role in our lives. Wilson has aroused the ire of churchgoers
by suggesting that we are programmed to accept beliefs which help
to cement our social group, and that religion flourishes because of
this instinct. But he shares the vision of progress accepted by many
liberal Christians, and also promotes the view that our sense of
duty—the foundation of morality—is built into us by our biologi-
cal nature. In another direction entirely, Wilson has emerged as the
proponent of what could be counted as a new natural theology. He
has celebrated the diversity of life produced by evolution, and has
endorsed environmentalists’ concerns about the extinctions pro-
duced as a consequence of human activity. He writes: “Those com-
mitted by religion to believe that life was put on earth in one divine
stroke will recognize that we are destroying the Creation, and those
who perceive biodiversity to be the product of blind evolution will
agree” (1992: 335). Given that the fundamentalists actually have a
poor record on environmental issues, Wilson’s willingness to see all
living things as a precious part of our heritage offers a worldview
which for some may be as important as conventional religion.

Wilson’s Darwinism may have been incorporated into a moral
vision that in some ways parallels the functions of religion. But to
many Christians his views revive all the dangers that have long been
identified as consequences of the selection theory. There can be
little doubt that as modern Darwinism has triumphed within sci-
ence, more of its exponents have been encouraged to present it as
the foundation for an outright attack on religion. The dangers were
recognized at a very early stage by David Lack, a student of Julian
Huxley. Lack’s 1947 book on the Galapagos islands, Darwin’s
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Finches, coined the popular name for the birds whose geographical
diversity is seen as a key piece of evidence for evolution. In the
same year, Lack joined the Anglican church, and ten years later he
published a book identifying the tensions he now saw between
his Darwinism and his Christian faith. Entitled Evolutionary The-
ory and Christian Belief: The Unresolved Conflict, the book pin-
pointed several key areas of concern. Lack knew that no modern
biologist could accept the old idea of a creative life force, and al-
though he acknowledged that Fisher and others saw natural selec-
tion as a creative process, he thought there were still major dif-
ficulties in the way of reconciling a process based on undirected
mutations with the belief that nature reflects a divine purpose. But
it was human nature, not design, that most bothered Lack. He
thought it impossible for natural selection to promote moral in-
stincts, and he believed that there was something unique about the
human soul. No evolutionist could accept a literal reading of the
Genesis story of the Fall, but our sense of responsibility was a new
force in the world and the Christian needed to believe that this
force had a divine origin.

LacK’s fears have been fully justified by later events, as an increas-
ing number of Darwinists have sought to exploit the theory as am-
munition in a war against religion. Of the founders of the modern
synthesis, J. B. S. Haldane had always been a critic of Christian be-
lief, and in the 1930s he had become a Marxist (he died in India,
where he had moved as a protest against British imperialism). In
1971 the French biologist Jacques Monod created a stir with his
book, Chance and Necessity, in which the whole idea of purpose in
the universe was dismissed. Given “chance” (i.e., undirected) varia-
tion within populations, then the necessity of survival ensures that
the best-adapted characters will take over and shape the production
of new characters. This materialist strand of thought since devel-
oped apace, and two figures have emerged as the champions of
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atheistic Darwinism. The British biologist Richard Dawkins is a
brilliant popular science writer who has put his skills at the service
of the campaign to replace traditional views of nature and human
nature with the Darwinian perspective. And the American philoso-
pher Daniel Dennett has attracted the same level of praise and criti-
cism with his efforts to apply the Darwinian approach, especially to
the origins of the human mind.

Dawkins made his name with an important exposition of the
new Darwinism, The Selfish Gene (1976). The term “selfish gene”
has come to encapsulate the logic of natural selection when visual-
ized from a genetic perspective. When applied to behavioral in-
stincts, it underpins the arguments of sociobiology. It shows us that
we need to move beyond Darwin’s emphasis on the success or fail-
ure of individual organisms to think in terms of the success or fail-
ure of genes in the process that determines how they replicate. Of
course genes aren’t selfish and they don’t have a point of view—
they are just bits of DNA that can copy themselves—but Dawkins
realized how powerful the metaphor of purpose is for helping peo-
ple to visualize what is going on. From the gene’s point of view, it
may be better for you to sacrifice yourself to save the lives of your
relatives, because they carry some of the same genes, and if they
survive, more copies might make it to the next generation than if
you had reproduced yourself. The genes could thus program you
with a potentially fatal altruistic instinct. They would certainly pro-
gram you to be blindly indifferent to the suffering of other organ-
isms you depend on for food.

Dawkins thus portrays animals as lumbering robots pro-
grammed to behave in certain ways by their genes, the programs
themselves being shaped solely by the pitiless logic of success in the
race to duplicate. Unlike Wilson, though, he was more willing to
see humans as the one species that has developed the capacity to es-
cape the tyranny of the genes. Because we can innovate and learn,
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we have been able to develop cultures that seem to violate some of
the most basic constraints imposed by natural selection. However,
Dawkins has extended the Darwinian model into the world of cul-
ture by postulating that ideas themselves can be treated as replicat-
ing entities which seek to spread into and dominate our culture.
These are “memes,” and their competition defines much of our so-
cial and cultural life. We are bombarded with new ideas seeking to
influence how we behave, of which only a few are successful. But
those that do “catch on” come to affect the habits and attitudes of
almost everyone—and may then mutate to produce variants which
compete to affect the lives of future generations. Significantly, reli-
gious beliefs are memes, and their success can thus be explained by
a Darwinian process operating at the cultural rather than the bio-
logical level.

The Selfish Gene was not an overtly anti-religious book, but the
logic of its vision of a totally Darwinian universe was obvious enough.
Why does the world contain parasites that cause immense suffering
in their prey? This is a puzzle that has baffled natural theologians
and played an important role in Darwin’s own loss of faith. But for
Dawkins it is inevitable that an evolutionary process driven solely
by selfish genes will contain such organisms. The concept of a be-
nevolent God isn’t just superfluous—it is patently incapable of ex-
plaining the kind of universe we live in. Crucially, for Dawkins, nat-
ural selection can explain the one thing that the natural theologians
had always insisted was of supernatural origin: complexity. His
books The Blind Watchmaker (1986) and Climbing Mount Improba-
ble (1996) tackle the argument from design head on. The Blind
Watchmaker is, of course, a reference to Paley’s argument of the
watch and the watchmaker: when we see the complexity of the
watch, every piece adapted for the purpose of constructing a ma-
chine to tell the time, we know that the only way it could have been
designed and built was with the intelligence of the watchmaker.
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Paley thought animals were in the same position as watches, but
Darwin introduced the idea of natural selection precisely to show
that the everyday laws of variation and survival could produce the
same results, provided they could be seen to operate over vast peri-
ods of time. Dawkins’s accounts of the modern version of the selec-
tion theory effectively demolished many of the oversimplified ob-
jections that have become the creationists’ stock-in-trade, and did
so in a language which everyone could understand. The old “mon-
keys at the typewriter” argument crumbles before his demonstra-
tion that if you reiterate a random process over many generations,
saving the best results each time, eventually you will get a line from
Shakespeare out of the initial gibberish—even though the chance
of success in any one attempt is vanishingly small.

Put this demolition of design together with the demonstration
of the harshness of the world we live in, and you have a message
that—to Dawkins—tolls the death knell of religion. The idea of a
designing God isn’t just superfluous, it’s positively wrong: “In a
universe of blind physical forces and genetic replication, some peo-
ple are going to get hurt, other people are going to get lucky, and
you won't find any rhyme or reason in it, nor any justice. The
universe we observe has precisely the properties we should expect
if there is, at bottom, no design, no purpose, no evil and no good,
nothing but blind, pitiless indifference” (Dawkins, 1995:153).
Dawkins believes that Darwinism makes it possible for someone to
be “an intellectually fulfilled atheist.” In later years he has become
not only a vocal proponent of atheism, but an outright opponent of
organized religion. He now believes that (because they are memes
in conflict with one another) the world’s religions are a positive
danger to humanity (Dawkins, 2006). They automatically breed
dogmatism and intolerance, and have once again become the most
active driving force of conflict, war, and terrorism. Critics from a
liberal theological perspective decry Dawkins’s oversimplified vi-
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sion of religious belief (e.g., McGrath, 2005). But I suspect that he
would respond by asking how many of the world’s religious believ-
ers belong to the intellectual elite that preaches tolerance—and how
many to the extremist sects convinced that their beliefs alone offer
the sole route to God?

In America the philosopher Daniel Dennett has taken a role par-
allel to that of Dawkins, hailing Darwin’s theory of natural selection
as perhaps the most important idea ever. It will allow us to dispense
once and for all with the notion of a God who designed the world.
Dennett focuses not on the biology of Darwinism but on the logical
structure of the theory of natural selection. His book Darwin’s
Dangerous Idea (1995) argued that the combination of random
variation with selection could be applied across a wide spectrum of
natural processes, not just in biology, to explain the emergence of
complexity. Natural selection is an algorithmic process, an endlessly
repeated sequence of individually mindless steps that is guaranteed
to generate improvements over time. Because it can be seen operat-
ing in virtually every natural process, it becomes a “universal acid”
that eats away the foundations of traditional beliefs. Wherever we
once thought we saw evidence of a designing Mind at work, we can
now understand how the same results have been produced by the
mindless operations of natural selection.

In particular, Dennett has applied Darwinism to explain the de-
velopment of the human mind and of culture. He uses new ap-
proaches in evolutionary psychology, some of which see the brain’s
learning capacity as a process of trial and error, to account for hu-
man consciousness. In essence, the human mind is no different
from the artificial intelligences that are produced by computer pro-
grammers—we just find it difficult to appreciate that the ideas and
sensations which appear in our consciousness have actually been
generated by mechanistic processes in the brain. Like Dawkins,
Dennett sees sociobiology as the best way of understanding how
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our minds have been programmed to accept certain modes of be-
havior as natural. He also sees culture as an arena of competing
memes, each seeking to shape the behavior of as many people as
possible. Significantly, in recent years Dennett too has begun to
stress the harmful effects of religion and to suggest that the corre-
sponding memes should be rooted out from the foundations of
Western culture (Dennett, 2006). We must create our own values,
not rely on rigid prescriptions passed down by an imaginary God.

There have been some eminent evolutionists who have disagreed
with what they see as the Darwinian fundamentalism promoted
by Dawkins and Dennett. The late Stephen Jay Gould argued long
and hard against the claim that the natural selection of small ge-
netic variations could explain the whole development of life on
earth. According to Gould, evolution is constrained by the pro-
cesses of embryological development which unpack the genetic in-
formation, so that variation is often far from random. The modern
science of evolutionary developmental biology, popularly known as
“evo-devo,” promotes these ideas and is making significant changes
to our vision of how evolution has unfolded (Carroll, 2005). Gould
was also hostile to the atheism promoted by the hard-line Darwin-
ists, arguing that science and religion exist in different worlds and
cannot really affect each other (Gould, 1999). Even so, in some
respects Gould was a fully fledged Darwinian in a way that would
upset any Christian traditionalist. In his account of the famous
Burgess shale fossils (1989) he argued that these bizarre relics of
some of the earliest known animals suggest that evolution could
easily have developed in entirely different directions to those it
has actually taken. Because every transformation depends on the
haphazardly changing local environment, if we could “replay the
tape” of life, the outcome would be very different. George Gaylord
Simpson’s claim that humans are not the predictable outcome of
evolution is thus vindicated.
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THE RESURGENCE OF CREATIONISM

Following the Monkey Trial, fundamentalist opposition to evo-
lutionism gradually died down, in part because the subject did
indeed get dropped from the school curriculum in most states. But
in the 1950s and 1960s, supporters of the new Darwinian synthesis
became increasingly anxious to see their science take its place in ed-
ucation. As the geneticist Hermann Muller wrote on the centenary
of the Origin of Species, “One hundred years without Darwin are
enough” (Muller, 1959). The campaign was helped by the enor-
mous pressure to improve the country’s standing in science follow-
ing the success of the Soviet Union in launching the first satellite,
Sputnik, in 1957. The re-entry of evolutionism into the schools
horrified the fundamentalists and prompted them to renew their
opposition to it. From the 1960s onward, America has been the
scene of a war between fundamentalist religion and the orthodox
scientific community that has passed through a number of different
phases and shows no signs of diminishing. In recent years evangeli-
cal Christian groups have also begun to have some success in pro-
moting creationism in other countries. Meanwhile, as many Islamic
nations struggle to gain access to modern science in order to ex-
ploit its technological spin-offs, Islamic fundamentalism has begun
to resist the spread of what it too regards as an atheistic theory of
evolution.

Although the anti-evolution campaign seems to present a united
front against the hated theory, it is in fact a loose coalition of
groups with significantly different positions. At the time of the
Monkey Trial, few fundamentalists argued for what we now call the
“young-earth” position, which postulates that the creation took
place only a few thousand years ago and that all the fossil-bearing
rocks were laid down in Noah’s flood. Genesis was widely inter-
preted as allowing for a long period of time and multiple creations
before the present one, either through the gap theory (in which
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there is a long period of time between the events in the first and the
second verses of Genesis I) or the day-age theory (in which each
day of creation is interpreted as a vast period of time, in effect as a
geological age). These two positions are still accepted by a sig-
nificant number of fundamentalists. But in the 1960s the young-
earth position was revived and soon became the mainstay of cre-
ation science. Indeed the very word “creationism” came to be un-
derstood as referring to this particular alternative.

Supporters of the rival positions are quite capable of falling
out with each other in a dramatic fashion, and these disagree-
ments often reflect the very different theological positions adopted
by the various Protestant denominations. The churches favoring a
premillenarian vision prefer the young-earth approach because this
vindicates a literal interpretation of the Bible and their expecta-
tion of the imminent end of the present world. Many Lutheran and
Calvinist churches also support young-earth creationism. Baptists,
however, are divided between fundamentalist and more liberal in-
terpretations. But the debates between the rival Christian factions
get little press attention because the main focus is always on the
negative side of the campaign, the attack on evolutionism.

It is also worth noting that creationism has not been the only
source of opposition to the theory of evolution. The counterculture
of the 1960s spawned a number of movements opposed to ortho-
dox science. Some of these took up positions whose negative as-
pects are identical to creationism, although the alternatives they
offer to evolution are very different. Immanuel Velikovsky’s book
Worlds in Collision (1950) eventually gained cult status by con-
vincing many that mainstream science was covering up evidence
that would demolish the accepted story of the earth’s history (De
Grazia, 1966; Goldsmith, 1977). Velikovsky linked biblical stories
of geological catastrophes with those derived from other cultures
and reintroduced the catastrophist theory that had been popular in
the early nineteenth century. But for all that he took the ancient
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texts seriously, Velilovsky’s explanations were strictly naturalistic (if
highly fanciful), depending on near collisions between planets and
rapid evolution produced by massive bursts of mutation triggered
by radiation from space. Erich von Déniken’s Chariots of the Gods?
(1970) also became a cult classic with its supposed “evidence” for
early humans having been given technological help by extraterres-
trials. In a later book (1977) von Diniken attacked the theory of
evolution and claimed that the sudden appearance of new animal
types at key points in the history of life was due to genetic engineer-
ing by the aliens.

At one level, the supporters of Velikovsky and von Diniken had a
different agenda from that of the creationists—their suspicion of
the scientific community was certainly not driven by a commit-
ment to an alternative vision derived from revelation. But all of
these movements shared a common hostility to the power of “ex-
perts,” who were portrayed as imposing a rigid orthodoxy intoler-
ant of dissent. It has been argued that creationism itself can be
understood as part of this general wave of dissatisfaction with the
elitism and alleged dogmatism of orthodox science (Nelkin, 1977).
Furthermore, the arguments used against Darwinism by Velikovsky
and von Diniken were often identical to those employed by
creationists, although the supporters of the rival alternatives sel-
dom bothered to debate among themselves. They were far more in-
terested in trying to discredit the orthodox scientific position, and
each movement simply assumed that if that could be done, its own
position would be recognized as the most obvious replacement.

Whatever the initial parallels, support for Velikovsky and von
Diniken has waned, while creationism has gone from strength to
strength. Something more is at work here, and that something must
be explained in terms of religious fundamentalism’s offer of an al-
ternative not just to science, but to the whole direction of modern
life. Indeed, there is a sense in which the creationists are not hostile
to science as such, as long as it stays in its place. They are happy to
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use the new technologies made possible by science, and—unlike the
counterculture of previous decades—their ranks are increasingly
filled by prosperous, urban Americans who are by no means hostile
to the military-industrial complex. Science is only perceived as a
threat when it goes beyond the search for means to control na-
ture to investigate the origins of the structures that make up
the universe as we know it. If it then seeks to undermine the cre-
ation stories upon which traditional Christian values are founded,
it oversteps its bounds. Yet to many scientists, the freedom to erect
theories that challenge traditional myths is integral to the whole
project by which human reason seeks to understand the world. If
that means reinterpreting the stories told in the Bible, so be it.
Creationism works because so many people see their commitment
to the Bible as both a source of salvation and a way of preserving
traditional American values. This is why the biblical literalism of
young-earth creationism has become a dominant force in Ameri-
can society without undermining support for science as a practical
activity linked to technology and medicine.

In the previous chapter we noted that in the interwar years,
there was one figure who stands out for his promotion of the
young-earth position and flood geology, the Seventh-Day Adventist
George McCready Price (on the history of creationism see Num-
bers, 1992, 1998, 2006, and for a collection of sources see Numbers,
ed., 1994-95). In 1937 Price joined other Adventists to found a
short-lived Deluge Geology Society. This was shunned by the
main evangelical group addressing scientific issues, the American
Scientific Affiliation, which endorsed an old-earth view of history
with either multiple creations or even theistic (divinely guided)
evolution. In 1954 Bernard Ramm’s widely promoted The Christian
View of Science and Scripture supported the gap theory to reconcile
Genesis with old-earth geology. But the amount of attention paid
to this book annoyed the small number of young-earth creationists,
including John C. Whitcomb, Jr., and the engineer Henry M. Mor-
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ris, who would take up a position at the Virginia Polytechnic In-
stitute in 1957. Price himself was now getting old, although
Whitcomb at first offered to collaborate with him and eventually
produced a manuscript on flood geology that made numerous ref-
erences to Price’s work (and to Velikovsky). Eventually Whitcomb
teamed up with Morris to write a revised book that deliberately
sought to distance itself from Price and the Adventists. After the
original publisher pulled out because the book was too literalist,
this finally appeared as The Genesis Flood (Whitcomb and Morris,
1961).

The Genesis Flood would become the cornerstone of young-earth
creationism, eventually selling over 200,000 copies. The book is not
just an attack on evolutionism: because it endorses flood geology
it presents an alternative to the whole orthodox scientific view of
earth history. It thus rejects the established theoretical positions
of geology, paleontology, and prehistoric archaeology. Because its
dating of the creation gives a timescale shorter than some radio-
carbon dates, even the physics used to uphold that dating tech-
nique is questioned. In a sense, there would be scarcely any need
to argue against Darwinism from this background—any form of
evolutionism just drops out as a byproduct of limiting the age of
the earth and denying the extent of geological time. Whitcomb and
Morris argued against the reality of the stratigraphical sequence
used by geologists by pointing to a few areas where supposedly
older rocks lie on top of younger ones. These are usually explained
as “overthrusts”—blocks that have been pushed horizontally on top
of neighboring rocks by the movements of the earth’s crust which
generate continental drift. But for the flood geologists they are an
indication that the orthodox sequence is not universal. They ex-
plain the overall succession of strata by invoking differential sorting
of the debris—including organic remains—settling out in the wa-
ters of the great flood. Currents within the flood waters explain why
the normal sequence of deposition is sometimes interrupted. The
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first edition of the book referred to alleged cases in which giant hu-
man footprints had been found alongside those of dinosaurs. These
were never substantiated and were dropped from later editions, al-
though they are still often referred to in other creationist literature.

Whitcomb and Morris appealed to Genesis to argue that the wa-
ters of the flood were derived from a canopy of water which once
surrounded the earth. This protected the early surface from cosmic
rays, accounting for the long lives of the patriarchs and the exagger-
ated ages given by radiocarbon dating. They took the Noah’s Ark
story literally, although they held out little hope of the Ark’s re-
mains being found. This has not prevented the circulation of nu-
merous accounts of the Ark being located on Mount Ararat. Some
creationists have gone to great lengths to work out how enough an-
imals can have been carried in the Ark.

The Genesis Flood aroused controversy in evangelical circles, but
it also inspired a new generation of young-earth creationists to be-
gin spreading their message. Morris himself campaigned aggres-
sively, to the increasing embarrassment of Virginia Polytechnic In-
stitute. Whitcomb linked up with geneticist Walter E. Lammerts
to establish an anti-evolution group within the American Scientific
Affiliation. Along with Berkeley-trained biochemist Duane T. Gish
and others they formed the Creation Research Society in 1963.
This soon evolved into a dedicated pressure group for young-earth
creationism. A textbook was eventually published to present the
creationist approach to the life sciences (Moore and Slusher, eds.,
1970). In 1970 Morris and others founded the Creation Science Re-
search Center in San Diego, although this soon fragmented and
Morris joined forces with Gish to found the Institute for Creation
Research. Meanwhile the Adventists had also created an organiza-
tion to promote flood geology, the Geosciences Research Institute
at Loma Linda.

The various creationist institutions now became active on a num-
ber of fronts. To the dismay of the orthodox scientific commu-
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nity they began to challenge its authority both in public and in
the schools. They issued a flood of pamphlets and organized lec-
ture tours—often focused on college campuses—in which scientists
were forced to defend their position against skilled debaters. Duane
T. Gish emerged as perhaps the most challenging exponent of the
creationist position. He forced the biologists onto the defensive by
focusing on apparent problems that could be exposed in the pub-
lic’s oversimplified image of evolution (Gish, 1972). The disconti-
nuity of the fossil record was a favorite area of debate, with the
scientists forced to respond by offering what looked like compli-
cated excuses to explain why the evidence for evolution was not as
strong as people had thought. The same tactic also worked against
natural selection: it was easy to ridicule the idea that complex struc-
tures could be built up by random mutations. It was as likely as
a car emerging from a crash with an improved engine and trans-
mission. To defend the Darwinian position, the scientist had to
delve into technicalities and risked boring the audience or appear-
ing aloof and condescending. By setting the agenda for each debate,
the creationists were able to focus on those areas where they could
put the evolutionists in a defensive position, leaving the audience
with the impression that the scientists were covering up major
deficiencies in their position. All the attention was focused on at-
tacking evolution, and there was often little effort to explain the de-
tails of the young-earth alternative. The evolutionist was thus given
no opportunity to challenge the credibility of flood geology.
Equally serious was the campaign to have creation science in-
cluded in the school curriculum of American states. In the 1960s
any remaining state laws forbidding the teaching of evolutionism
were declared unconstitutional. The National Science Foundation
began a campaign to modernize the science curriculum in schools
across the nation, with evolution as a prominent feature. The new
generation of creationists now focused on an attempt to re-
quire states to include “equal time” in school science lessons for the
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creationist alternative (Nelkin, 1977, 1983). There were extensive
debates in California during the early 1970s. Creation science was
eventually excluded, but only after the wording of textbooks was
watered down to make evolutionism less visible. In 1972 both the
National Academy of Sciences and the American Association for
the Advancement of Science issued statements condemning cre-
ation science.

As in the public lectures, much of the so-called evidence that
would have been included in the teaching of creation science con-
sisted of attacks on an oversimplified model of evolution theory.
But behind this lay the young-earth movement’s efforts to replace
the orthodox view of the earth’s history with flood geology. Once
this could be exposed, it was possible to argue that creation science
was an attempt to uphold a literal interpretation of the Genesis
story. The American Civil Liberties Union was then able to argue
that creation science was religion, not real science, and could not be
taught in the schools. The dispute came to a head in 1983, when
an Arkansas law requiring equal time was struck down after a trial
that hit the headlines all over the country. Many experts testified
for the evolutionists, and the philosopher Michael Ruse was called
in to undermine the scientific credentials of the creationists. He
showed how the creationists used an oversimplified view of the
scientific method to dismiss evolution as “only a theory” while
concealing their unwillingness to expose their own alternative to
rigorous testing.

It now became clear to the creationist movement that, whatever
the level of support for creation science in their own ranks, the
young-earth position was an obstacle to their hopes of getting an
alternative to evolutionism into the schools. Into the breach now
stepped a new form of creationism, still intent on exposing the
weakness of evolution theory, but now based on a revival of the old
argument from design. This is the theory of Intelligent Design (ID),
which has become the focus for a new wave of anti-evolution legis-
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lation. To the dismay of young-earth creationists, the supporters of
ID make no effort to construct a detailed history of life based on
supernatural events. Some are even willing to admit large amounts
of evolution in the later development of life. They limit themselves
to demonstrating the inability of orthodox Darwinism to explain
the complexity of living things. If Dawkins wants to replace Paley’s
watchmaker God with natural selection, ID wants to shift the focus
of debate into the realm of modern biology. Its target is the evi-
dence for design to be found not in the gross anatomical structures
of individual species, but within the cell, where recent advances re-
veal a whole new level of complexity. According to ID, many of the
processes now revealed are so complex that they cannot have been
assembled by gradual evolution from simpler levels, least of all by a
process as haphazard as the natural selection of random mutations.

ID’s first big success came in 1991, when the law professor
Phillip E. Johnson published his Darwin on Trial. Here was a skill-
fully argued case against Dawkins’s thesis that the selection of
random mutations could account for complexity and adaptation.
Johnson argued that the naturalistic approach to science promoted
by atheists like Dawkins arbitrarily ruled out any consideration of
the possibility that supernatural processes might be involved. His
book was savagely criticized by Stephen Jay Gould and other scien-
tists, allowing the ID movement to float the impression that it was
being marginalized by a dogmatic orthodoxy which tolerated no
challenges from outsiders. In 1996 the Catholic biochemist Michael
J. Behe published what has become the definitive scientific case for
ID, his Darwin’s Black Box: The Biochemical Challenge to Evolution.
Behe points to a number of examples in which, he argues, the
mechanisms at work within the cell show “irreducible complexity.”
This is complexity in which every part of the mechanism has to
play its role properly or the whole process breaks down. It is thus
impossible for such a mechanism to be built up by any step-by-
step process. Everything has to come into position at once, and
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the chance of all this happening simultaneously by random muta-
tions is vanishingly small. Here Dawkins’s arguments for the power
of selection break down because no intermediate steps are conceiv-
able—Darwin himself had admitted that his theory would fail if it
could be shown that this were the case.

The scientific community continues to treat ID with contempt.
In some cases, at least, Behe’s claims have been undermined by re-
search which has shown that intermediate stages are indeed func-
tional, often because processes are adapted from pre-existing ones
that had a very different function. More generally, it is pointed out
that there is no active scientific research based on ID. The move-
ment’s arguments are always negative: it claims that here is some-
thing you will never explain—and the whole point of science is
to identify a puzzle and to propose naturalistic hypotheses as po-
tential explanations. If the ID movement’s argument is accepted in
any one case, science simply has to give up at that point, so ID is not
so much a form of science as an excuse for stopping science in its
tracks.

Nevertheless, the public success of Johnson’s and Behe’s books
has allowed ID to become the platform from which a new genera-
tion of efforts to introduce creationism into the schools has been
launched. The movement is now well organized, with offices at the
Center for the Renewal of Science and Culture, based at the Discov-
ery Institute in Seattle, and a journal, Origins and Design. In the
new millenium, active campaigns to influence science teaching have
been launched in Ohio, Pennsylvania, and Kansas. As this book has
been written, the press has reported the resulting hearings, school-
board elections, and court cases. Early in 2006 the voters in Dover,
Pennsylvania, ejected eight pro-creationist members of their school
board following a court case in which the judge decisively upheld
a challenge brought by some parents against the board’s decision
to expose students to ID. In Kansas there is an ongoing battle by
fundamentalist religious leaders seeking to have students taught
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that there are scientifically valid alternatives to evolutionism. The
American Association for the Advancement of Science and other
similar bodies continue to publish dire warnings about the future
of American science if such campaigns undermine their efforts to
boost the often deplorable level of science teaching in the nation’s
schools (see Campbell and Meyer, eds., 2004; Forrest and Gross,
2004; Pennock, 2000, 2001; Scott, 2004; Shanks, 2004).

Despite its central role as the spearhead for the latest efforts
to bring anti-evolutionism into the schools, many creationists re-
main profoundly dissatisfied with ID. At best, it only endorses be-
lief in an abstract Designer for the earliest living cells. It doesn’t im-
ply that individual modern species are divinely created, least of all
human beings, and its supporters are quite happy with the ortho-
dox scientific model of geological time. Some of them even accept
theistic evolution to explain all the later developments in the his-
tory of life. For the premillenial Christian groups who depend on
the veracity of the Bible to uphold their vision of an imminent Sec-
ond Coming of Christ, this is not enough—indeed it is totally un-
acceptable. Young-earth creationism still flourishes in the United
States, with some polls suggesting that nearly half the population
supports this view. Much of the debate is now conducted on the
internet, with websites such as Ken Ham’s “Answers in Genesis”
(answersingenesis.org) promoting the young-earth position, while
others such as “Talk Origins” (talkorigins.org) support a more bal-
anced debate.

What many people really want is creation science, i.e., flood ge-
ology, and there are plenty of places where they can find support
for this position, even if it cannot be presented in the schools. In
addition to many books and websites, there are museums dedicated
to showing that dinosaurs walked the earth alongside human be-
ings—creationists believe that they just didn’t make it onto the Ark.
Hopes that the remains of the Ark will be found remain high, with
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many creationists seeing the biblical story as a perfectly plausible
account of how all life on earth can be traced back to those crea-
tures that survived the flood. They seldom address the questions
that would occur to a biogeographer. How did the different species
disperse from Mount Ararat to their present locations? One can
take a tour of the Grand Canyon with a guide who will explain how
all the strata were laid down neatly beneath the flood, the canyon it-
self being gouged out by the retreating waters. There are no equiva-
lent tours to places where the strata are visibly twisted, intruded
with volcanic lava, or deposited unconformably upon one another.
The evidence that forced geologists to abandon the flood theory
over two centuries ago is simply ignored.

The scientific community remains horrified at the ignorance of
basic information that sustains belief in such an outdated theory of
the earth. But in a sense it isn’t the ignorance that is the problem—
it is the level of positive commitment among fundamentalist Chris-
tians to a vision of history based on a literal reading of the Bible.
There is a sense of insecurity abroad in the world paralleling if not
exceeding that which drove the first wave of American fundamen-
talism in the early twentieth century. People feel their whole world
is crumbling around them, despite or even because of the rapid
pace of technological progress. In these circumstances people need
the kind of reassurance that can be given only by total commitment
to a belief system which promises salvation and clearly identifies
the supernatural source of that salvation. This level of commitment
requires adherence to a worldview defined by a single text, and the
chosen text then acquires a degree of authority that prompts a liter-
alist reading even where such a reading defies the body of expert
opinion. In an age facing overwhelming political and environmen-
tal challenges, many are seeking this level of reassurance. But as op-
ponents such as Dawkins and Dennett are keen to point out, this
kind of religious belief can all too easily lead to dogmatism, intran-
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sigence, and intolerance. If what I believe is absolutely true, then ri-
val beliefs offered by others must be false and their influence should
be curtailed.

What is perhaps most worrying to scientists is the spread of fun-
damentalism outside the realm of Protestant America (Numbers,
2006). Creationism is flourishing in Mexico and in other countries
where the Roman Catholic Church is dominant, including eastern
Europe. In August 2005 Cardinal Christoph Schénborn of Vienna
hit the headlines with an article in the New York Times seeking to
promote a creationist position within the Catholic Church. The
Church had seemed to accept evolutionism, at least as far as the ori-
gin of the human body is concerned, as acknowledged by Pope
John Paul II in 1996 (O’Leary, 2006). But even this limited level of
accommodation with science is unsatisfactory to some traditional-
ists, and many suspect that the new Pope, Benedict XVI, will take a
much harder line than his predecessor on this issue. Schonborn’s
attack on evolutionism was vigorously rebutted at the time by Fa-
ther George Coyne of the Vatican Observatory, but it is significant
that Coyne no longer occupies his position as the chief scientific
advisor to the Pope.

Outside North America, evangelical Protestantism is enjoying
a revival, and spreading its influence into countries once domi-
nated by the Catholic Church. In Europe this movement is often led
by churches from immigrant groups that are, in effect, seeking to
re-Christianize the continent following its long slide into secular-
ism. Even among the elite, fundamentalist views are spreading, and
with them comes opposition to evolutionism. In 2002 Britain was
rocked by a controversy sparked by the teaching of creationism in
the faith-based Emmanuel City Technology College at Gateshead.
Here the influence of a local businessman who sponsors the school
generates real concerns about the ability of those with money to
direct the education of young people in their community. The
school’s decision to teach creationism was defended by the prime
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minister, Tony Blair, and criticized by the archbishop of Canter-
bury.

Beyond the Western world, Islamic fundamentalism has also
taken root, and it too promotes opposition to evolutionism because
the theory contradicts traditional beliefs based on the Koran. The
West bewails the influence of radical Islam because it sees it as the
source of the terrorism now identified as the greatest threat to its
culture and its power. It is worth remembering, though, that the
sense of insecurity and alienation that drives Muslim extremists
may have some parallels with the motivations that have generated
the rise of Christian fundamentalism in America and elsewhere. It
is the resulting dogmatic reliance on a single text that drives the op-
position to evolutionism. In this sense, any fundamentalism will be
likely to reject the teachings of science on a contentious issue such
as human origins. Dawkins and the militant secularists also point
out that it is the existence of rival “sacred” texts which drives much
of the conflict racking the world beyond the confines of the scien-
tific community.

THE MIDDLE WAY

This outline of the modern conflicts might generate the feeling that
T. H. Huxley, J. W. Draper, and the old advocates of a war between
science and religion were correct after all. But throughout this sur-
vey of the interaction between religious thought and evolutionism
we have seen that there were both religious scientists and liberal
theologians who sought a compromise in which the essential as-
pects of faith could be retained along with a scientific worldview.
That compromise has clearly taken serious damage in the course of
the twentieth century and might seem now to be in a state of termi-
nal decline. Has the middle way been effectively eliminated, leaving
us with only the alternatives of atheistical Darwinism and religious
fundamentalism? This is the view promoted by extremists on both
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sides, including Dawkins and Dennett for the atheists and a host of
evangelical preachers for the creationists. But clearly there is a mid-
dle ground, at least at the level of intellectual debate. There are still
many who actively promote a synthesis between science and reli-
gion, and are determined to include evolutionism in the package.
Our survey of the modern debates will conclude with these efforts
at continued reconciliation. Indeed, we shall see that there have
been notable developments since the emergence of modern Dar-
winism which may put religious believers in a better position than
they have ever been before to welcome the selection theory and
its implications for humanity. And as Michael Ruse has argued
against the militant atheism of Dennett, in a world where many are
strongly attracted to some form of religious belief, it is counterpro-
ductive for the evolutionist to link the theory too rigidly to materi-
alism when other interpretations are possible.

Perhaps this survey of the middle way and its antecedents will
help the cause of those who want to resist the growing influence of
fundamentalism on both sides. But it has to be conceded that the
possibility of turning the fundamentalist tide in religion seems re-
mote. If the true foundation of literalism is a psychological need to
believe, no amount of intellectual argument will succeed in under-
mining such a faith. The danger is that the liberal theologians and
intellectuals debate in their ivory tower while militant religion runs
rampant in the everyday world. But there may still be some hope.
The fundamentalists on both sides bolster their arguments with the
claim that there is no middle ground. There is only a black-and-
white alternative, and you must choose one side or the other. Un-
dermining the credibility of this artificial choice may not play much
of a role in the wider world, but at least it’s worth a try.

In the decades following World War II many liberal Christians
were attracted to what turned out to be the last gasp of the old non-
Darwinian vision of evolution based on inevitable progress. The
best-known exponent of this approach was a French Jesuit priest,
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Pierre Teilhard de Chardin (Lukas and Lukas, 1977). Teilhard was
a paleontologist and so could speak with some appearance of au-
thority on evolutionism. He always claimed that his system was
purely scientific. In fact it was a compendium of the kind of non-
Darwinian thinking still popular in the interwar years with a vision
of cosmic spiritual progress. God’s influence was at work within the
world, pushing evolution in the direction of increased levels of
moral and spiritual awareness. Although in some respects reminis-
cent of Bergson’s creative evolution, Teilhard insisted that the direc-
tion of progress was rigidly predetermined. Humans were the inevi-
table outcome, and our future spiritual progress would eventually
lead to an “omega point” at which we would merge into a single
spiritual unit and unite with the Creator.

Not surprisingly, the Catholic Church refused to let Teilhard
publish during his lifetime. The Church was now prepared to allow
discussion of the claim that the human body had been produced by
evolution, but any suggestion that the soul had evolved from ani-
mal antecedents was anathema. Teilhard’s works were eventually
published posthumously, the English translation of his Phenome-
non of Man appearing in 1959. There was a good deal of excitement
in liberal religious circles, seeming almost to revive the hopes of a
reconciliation with nonmaterialistic science that had been popular
among the Modernists of the 1920s. These hopes were boosted
when Julian Huxley (always an enthusiast for progress) penned an
introduction to the translation of The Phenomenon of Man. Charles
Raven, whom we last met as an anti-Darwinian enthusiast for cre-
ative evolution before the war, now endorsed Teilhard’s vision as
identical to his own, and lamented that they had never met (Raven,
1962). Raven’s Gifford lectures of 1951 were also a belated effort to
revive this older vision of evolution in the hopes of reconciling it
with liberal, postmillennial Christianity (Raven, 1953).

Unfortunately, the scientists were no longer respecting their end
of the bargain. Most were appalled that Huxley could be misled by
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his optimistic ideology into endorsing a teleological evolutionism
so obviously out of tune with the new Darwinism which he himself
had helped to create. More typical of the scientists’ reaction was a
vitriolic review of Teilhard’s book by the British biologist Peter
Medawar, which exposed it as empty rhetoric with nothing to offer
on the actual causes of evolution (reprinted in Medawar, 1982:
242-251). In the new environment created by the triumph of mod-
ern synthetic Darwinism within biology, liberal religious think-
ers could no longer get away with appeals to outdated evolution
theories that had been designed to sidestep the materialistic impli-
cations of Darwinism. If religion was hoping to do a deal with sci-
ence, it had to face up—at long last—to the challenge of an evolu-
tionary mechanism based on the natural selection of randomly
generated variations.

The challenges remain the same as those identified by Wilber-
force and the other early critics of the selection theory. Can a Chris-
tian really believe that humans are the products of a trial-and-error
process driven by struggle and death? How can this be reconciled
with the belief that the world was designed by God, or that we have
immortal souls which will face a final judgment? A liberal Christian
may be able to accept that we are the products of a natural process,
but surely that process must show some evidence that the Creator
who started it all going intended it to have its outcome in some-
thing very like humanity. The complete separation of human from
animal nature will have to be abandoned along with a literal inter-
pretation of Genesis. That might be possible, but what then of the
Christian view that we are a fallen race separated from God? The
philosopher Michael Ruse, who is not himself a Christian, has ar-
gued (2001, 2003) that Darwinism is compatible with a meaningful
notion of design, and that a liberal Christian should—with some
difficulty, perhaps—be able to live with the model of human nature
established by modern Darwinism. Whether or not anything re-
sembling the idea of Original Sin can be preserved is a complex
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question, as is the responsibility of God for allowing His design to
be worked out by a process based on suffering and death.

How might a liberal Christian go about reconciling what have so
long been seen as two mutually incompatible visions of the uni-
verse and the human situation? One popular move against the ma-
terialism of modern science does not seem very promising. This is
the so-called “process theology” derived from the philosophy of Al-
fred North Whitehead. Here the basic elements of reality are seen as
events, not objects, and God appears as the background of experi-
ence and the potential for future development. Apart from being
totally incomprehensible to most people (the present writer in-
cluded), this approach simply ignores the issues posed by biology. It
might be able to deal with the complex issues raised by modern
physics’ reformulation of our ideas about the ultimate nature of re-
ality, but it is too fine-grained to offer much help with ideas about
genes and natural selection.

Where theologians’ efforts to address the nature of matter do
offer something of relevance is in the area of what is known as
the cosmological anthropic principle (Barrow and Tippler, 1986).
As Arthur Peacocke (1986) and John Polkinghorne (1994, 1998a,
1998b) show, here is a reformulation of the design argument
which—unlike ID in biology—really has forced scientists to think
about whether or not the ultimate nature of the universe was “fine-
tuned” from the beginning in a way that made it possible, perhaps
even inevitable, for complex structures such as living things to
emerge. If the various physical constants that define the nature of
matter were even slightly different from what they actually are,
stars and planets could not form, and life could never evolve. There
is no room here to go behind the scenes of these bold assertions,
but the anthropic principle is important to our argument because it
does depend on the idea of evolution. To unpack the potentialities
that theologians see in the basic nature of the universe, there has to
be a process by which life can emerge on suitable planets and then
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evolve toward more complex forms. In a very remote sense, the
anthropic principle seems to be telling us that the universe was set
up in such a way that complex living things were bound to appear
sooner or later.

The problem for the Christian is that there is very little sense
here that morally responsible, self-aware creatures like ourselves
are inevitable. The anthropic principle requires evolutionary prog-
ress, but does not specify the outcome on any particular planet
where life might appear. And given that the hard-line Darwinists
like Dawkins insist that progress is not inevitable on a world driven
by natural selection, can we even be sure that anything more inter-
esting than an amoeba will ever evolve anywhere? For this reason,
some theologians sympathetic to evolutionism still feel that a more
purposeful process than natural selection must be involved. But
this approach runs the risk of reintroducing the old non-Darwin-
ian ideas that science has now discredited.

A more promising approach might be to challenge the ultra-
Darwinians’ insistence on the completely nonprogressive character
of natural selection. Even Dawkins allows for a kind of progress,
as when predator and prey get involved in an “arms race” in which
each drives the other to run faster and faster. Such improve-
ments relate to a specific ecological relationship, of course, but evo-
lutionary progressionism has always tended to assume that—in the
long run, at least—there will be a tendency for those species with
the best “on-board computers” (i.e., brains) to succeed over those
less well endowed. Insisting that such a faith in progress is anthro-
pocentric and teleological has become a defining characteristic of
modern ultra-Darwinism. But it might be queried whether or not
the absolute prohibition on any concession to the idea of progress is
not itself a product of the materialist ideology of those who ex-
pound this extreme form of selectionism.

This is certainly the position of those religious thinkers who are
still looking for a way to reconcile Darwinism with some form of
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purpose in nature. But there are other developments to which they
can also appeal. Writers such as Stuart Kauffman (1995) have ar-
gued that even in inorganic nature there are processes in which
complexity seems to emerge from fairly simple interactions and
then maintain itself as an organized system. Perhaps such a ten-
dency is also applicable in organic evolution. There are also grow-
ing doubts about the validity of Dawkins’s basic assumption that
all evolution depends on the natural selection of small genetic dif-
ferences. The new science of evolutionary developmental biology
(evo-devo) suggests that there are many aspects of organic struc-
ture which are controlled by deep-seated developmental mecha-
nisms common to widely different branches of the tree of life
(Carroll, 2005). On this model, we don’t have to envisage every
structure as individually constructed in a series of small steps. On
the contrary, living things have an array of genetically founded
building blocks they can call upon and adapt to a wide range of dif-
ferent purposes. Once those building-blocks were in place (and
they would have to have been formed at a very early stage indeed to
be distributed so widely), they could help to manufacture the com-
plex structures that creationists insist are beyond the scope of step-
by-step natural selection.

Most Darwinians would insist that to go down this route, theo-
logians must accept that there is no built-in trend toward human-
ity. Darwinism offers only an open-ended, haphazard, and largely
unpredictable model of progress. At best, we can hope that some-
thing as complex and self-aware as human beings would eventually
emerge in the universe. There are a few biologists who have now be-
gun to argue that evolution might not be as open-ended as the
original Darwinists believed. Simon Conway Morris is a leading ex-
pert on the famous Burgess shale fossils, which give us an unrivaled
glimpse into the diversity of life immediately following the “Cam-
brian explosion,” in which complex animals first appear in the re-
cord. We have noted how Stephen Jay Gould (1989) used the bi-
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zarre character of these fossils to drive home his point that the
history of life on earth could very easily have given rise to a world
completely different to the one we live in. But Morris has chal-
lenged Gould’s interpretation of these fossils and has now gone on
to argue that the course of evolution is far more rigidly constrained
than we used to think (Morris, 2003). He points to the phenome-
non of convergence, in which evolution repeatedly comes up with
very similar structures in creatures exposed to the same environ-
ment. He believes that this effect is so pervasive that we can, after
all, predict fairly accurately what forms of life are possible. Perhaps
the human race really is an inevitable outcome of cosmic evolution,
even in a Darwinian universe.

Many biologists find Morris’s point overstated, and in fact most
liberal theologians have grown used to the idea that we cannot ex-
pect humans—two legs, two arms, and all—to appear wherever
evolution takes off. What the believer needs is some hope that crea-
tures with a moral and spiritual capacity must eventually emerge,
whatever their physical form. The main problems then facing them
are to explain how an apparently materialistic process can generate
these capacities and to reconcile the endless suffering at the heart of
nature—and of the evolutionary mechanism—with their concep-
tion of God the Creator. Surprisingly, these perennial problems
seem to be at last yielding to analysis in a way that allows the Dar-
winian process to be seen as conformable with a certain kind of
Christian faith.

The question of human nature is too broad to be explored in de-
tail here. Modern evolutionary psychology, driven by the logic of
sociobiology, presents human nature as a balance between inher-
ited instincts and the freedom to learn and innovate. The instincts
form the core of human nature, and if the sociobiological approach
is accepted, they inevitably set up a tension between selfish and al-
truistic drives. The fact that we have to juggle these conflicting ten-
dencies can be seen as the basis for a Christian view of human na-
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ture. Just as the early-twentieth-century Modernists argued, the
legacy of our animal past represents a core of selfishness that can
form the basis for a view of human nature as “flawed” in the sense
that it constantly tempts us to do things which our altruistic in-
stincts and our cultural conditioning regard as evil. The important
thing is that we do have some degree of freedom to negotiate our
response to these conflicting impulses. Our values are not solely de-
termined by our biology (Rolston, 1999).

It is this element of freedom that seems to offer theologians their
best chance of understanding why God would have chosen an un-
directed process like natural selection to serve as the driving force
of His creation. In the end, the universe is built in such a way that
evolution will eventually generate morally aware beings like our-
selves (Ward, 1996). But if evolution were driven by a rigidly pre-
determined trend toward an inevitable goal, it is difficult to see
how the creatures produced by such a trend could have any free-
dom of action. In the eyes of theologians such as Polkinghorne,
Peacocke, and Ward, and of religious scientists such as Kenneth R.
Miller (1999), natural selection, for all its haphazardness and un-
predictability, may be the only kind of mechanism that can do the
job that the Creator intended. They suggest that in order to give
His creation the freedom to develop its own independent charac-
ter, He did not lay down a fixed goal for it to achieve. On the con-
trary, he emptied Himself into the universe and allowed it the free-
dom to develop in its own way, as directed by the creatures that
evolved within it. He voluntarily took the risk that things might not
turn out perfectly in order to give us the gift of freedom and re-
sponsibility.

But what about the pain and suffering that are so prominent a
feature of nature, and which seem essential for evolution to occur?
It is worth noting that to many fundamentalist Christians, suffering
and death only came into the world as a consequence of human sin.
Their rejection of Darwinism is coupled with a refusal to accept
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that there was a struggle for existence in the animal kingdom before
Adam disobeyed his Creator. Such a position is unacceptable to the
scientists who see the evidence for predation throughout the fossil
record. To accept that suffering is a central feature of the world
presents a problem for religion in general, but it may offer an op-
portunity for liberal Christians who are prepared to think more
flexibly about the relationship between God and humanity, as man-
ifested in the life and death of Christ.

Here the thought of John Polkinghorne and John E Haught
(2000, 2004) becomes instructive, because they see that the central
role played by suffering in the world may be just what we should
expect if God had relinquished His control over nature in order to
give His creatures a degree of freedom within their world. Unlike
some other religions, Christianity can be presented as a religion in
which God, far from sitting outside His creation, has actually en-
tered into it and suffers along with the struggling creatures within
it. Such a vision seems to make sense of the fact that the son of God
himself suffered the consequences of human selfishness and intol-
erance—and the Father did not intervene to prevent this supreme
level of involvement and sacrifice. As Polkinghorne writes:

In the lonely figure hanging in the darkness and dereliction
of Calvary the Christian believes that he sees God opening
his arms to embrace the bitterness of the strange world he
has made. The God revealed in the vulnerability of the incar-
nation and the vulnerability of creation are one. He is the
crucified God, whose paradoxical power is perfected in weak-
ness, whose self chosen symbol is the King reigning from the
gallows (Polkinghorne, 1989:68).

Powerful stuff, even for a nonbeliever like myself. Here is a totally
different vision of the relationship between God, humanity, and
nature to that offered by the fundamentalists. This is not a God
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who punishes us eternally unless we accept His son’s sacrifice as
the only route back into His favor. It is a God who participates in
the human drama and in the drama of creation, and if there is any
kind of God who makes sense to the convinced Darwinian, this is
probably it.

No fundamentalist will accept such a rival vision of the Christian
message, and there is little chance that evolutionists will benefit in
the short term from any mass movement toward Polkinghorne’s
position among American Christians. But the fact that liberal
Christian thinkers can now articulate a vision that seems almost to
welcome those aspects of Darwinism long regarded as incompati-
ble with any form of religious faith shows that the renewed state of
war between fundamentalists and atheistic Darwinists is not the
only game in town. This is certainly a postmillenial vision which
hopes that we can achieve something worthwhile in this world
without external divine intervention. But because it sees God as
struggling in the world alongside us, it is a long way from the old
progressionist approach once favored by liberals. There is no design
planned out in advance for the world. We have to work it out for
ourselves, and there is no guarantee we are going to succeed—that
is the chance that God has taken.

The history of the relationship between science and religion shows
that there have always been religious thinkers looking for a middle
way that will allow them to accept the latest developments of sci-
ence. What the last chapter of this story has revealed is that new de-
velopments have been possible within this tradition, developments
that have made possible an entirely new kind of natural theology.
We no longer expect an external designer who has imposed order
on the world from without. And we can see our own imperfect na-
tures as products of the process by which He has chosen to allow
the world to develop. At a time when extremists on both sides want
to convince us that we must be either for or against their own
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dogma, anything that offers the prospect of dialogue is worthwhile.
Even those of us who can’t accept Polkinghorne’s God may be able
to sympathize with the humanizing trend within religion that it
represents. The case for a rational approach to the study of origins
can only benefit from such a trend.
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