
P
E

R
S

P
E

C
T

IV
E

S
O

N
S

C
IE

N
C

E
A

N
D

C
H

R
IS

T
IA

N
F

A
IT

H
V

O
L

U
M

E
6
2
,

N
U

M
B

E
R

4
D

E
C

E
M

B
E

R
2
0
1
0

“The fear of the Lord
is the beginning of Wisdom.”

Psalm 111:10
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Loving the Kingdom and
Responsible Technology

T
eaching a section of an introductory chemis-

try course to fifty students this fall semester,

of which more than one-half were prospective

engineering majors, I was at a loss in imagining a

thematic structure for the course. Should I provide

an apologetic for theism? Would an appeal to natural

(physical) law or an acceptance of a form of critical

realism suffice to engage my students? Should I re-

flect on the wondrous awe-inspiring conjunction of

physical constants and the specific character of fer-

mions which make chemical reactions possible and

provide an explanatory framework? Perhaps I should

employ reverse engineering arguments giving evi-

dence for the wise design of physical entities and

their interrelationships. These apologetic moves could

be interesting, could even lead to fruitful discussions,

but I considered them to be too defensive, too restric-

tive and reactionary, and ill-suited for whetting my

students’ interest. What if I followed another path:

provide a thetical approach and allow the students to

become part of the narrative, that is, to enter into the

story of redemption and renewal that is afoot in the

world? Would it capture the imagination of my stu-

dents and appeal to their deep-seated interests to be

God’s agents in his world? And so I began the course

with this narrative: loving the kingdom and respon-

sible technology.

At first glance, loving the kingdom of God and

technology have little, if anything, to do with each

other. We live in the period of the biblical story that

anticipates the return of the King, Jesus Christ.

Christ’s resurrection and our bodily resurrection is

the Gospel’s good news and it provides us with a

political, social, and technological mandate. The mis-

sion of the church, the body of Christ, is nothing

more or less than the outworking, in the power of the

Spirit, of Jesus’ bodily resurrection. We are promised

a new type of bodily existence, the fulfillment and

redemption of our present bodily life. This new life

includes activities we presently do as humans: our

academic studies, our vocations, and our collective

cultural pursuits—even those involving technologi-

cal matters. Technique and technological practices

need no justification. They are ingrained in the very

makeup of our humanness. The vision of Isaiah 60

describes ships bringing in instruments of culture

into the New Jerusalem. These instruments have been

thoroughly transformed into proper instruments of

service. A similar theme is echoed in 2 Peter 3:10 in

which, at the last day, “the earth and everything in it

will be laid bare [or will be found].” Our present

earthly life and its cultural productions, though per-

haps transformed beyond our recognition, will be

carried into the new heavens and the new earth.

The cultural achievements of history will be purified

and re-appear on the new earth (Rev. 21:24–26).

There is continuity between this life and the life to

come: our bodily resurrection is the guarantee.

What could follow from this inspiring vision?

God’s call to live as kingdom citizens exercising our

responsibilities in using our creational opportuni-

ties. For an academic institution, it also carries cur-

ricular implications. Students need to be adequately

equipped to find their place in the biblical story.

Paul exhorts us to work out our salvation in fear

and trembling (Phil. 2:12), responding to all of God’s

revelation. We should begin to view our technologi-

cal work as a calling infused by a faith that invites

allegiance and is open to the wonders of God’s

world. That sense of wonder and joy in exploring

and unfolding creation’s potentialities, expressed in

service to our neighbors, is what we need to impress

upon our students. As professors and leaders, we

need to help them identify the problems that should

be addressed with Christian insight. These are often

complex issues in which we need to balance a di-

verse array of normative principles such as cultural

appropriateness, openness and communication,

stewardship and sustainability, and justice. These

not only concern the ethical application of various

technologies, but they are also found at the very

heart of theorizing, experimentation, and technologi-

Volume 62, Number 4, December 2010 233

Editorial

Arie Leegwater



cal design. A past research team, which I coordi-

nated, attempted to work out the implications for

technological design, which is the central focus of

technological activity, and reported their work in the

now outdated book Responsible Technology: A Chris-

tian Perspective (Grand Rapids, MI: Eerdmans, 1986).

In summary, several themes and concerns in our

collective efforts at creating a responsible technology

require attention.

1. A recurring question: Are our technological prac-

tices, and the manner, in which they are taught and

applied, in need of change and reform? Do they

genuinely promote human flourishing and foster

sustainable development?

2. We need to continually acknowledge an impor-

tant check on our overly optimistic views of technol-

ogy, namely, to remember the two-edged character

of technology: good and evil run through each other

in our practices. The famous quote by Aleksandr

Solzhenitsyn captures this truth: “But the line divid-

ing good and evil cuts through the heart of every

human being.”

3. The authors of Responsible Technology concluded

with this statement on page 244:

[R]esponsible technology must rest upon a ser-
vant-like commitment to love God above all
and our neighbor as oneself. It is as all of us—
designers, research scientists, consumers, public
policy makers, citizens, fabricators, corporate
executives, journalists, scholars, and others—
seek to love as Christ loved us that we will be
able to live in the line of creation and redemp-
tion. We will then broaden the standards by
which our technologically relevant decisions are
made to simultaneously include all the biblically
based normative principles, and at the same
time narrow the application of the economic,
the technical, the scientific, and the political.

I look forward to suggestions and submissions for

a PSCF theme issue devoted to appropriate technol-

ogy. As an ASA community, we need to tussle with

a normative approach in our technological practices,

one that desires to be of service to our neighbors and

enhances their flourishing as God’s image bearers.

Arie Leegwater, Editor

leeg@calvin.edu �
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In This

Issue
After two successive theme issues of PSCF, we return

to a more traditional fare. Three major articles and

an essay book review highlight this issue. The first

article by Wayne D. Norman (Simpson University)

and Malcolm A. Jeeves (University of St. Andrews)

walks us through a historical survey of phrenological

methodology and considers what we can learn, of

benefit, for neurotheological considerations today.

Second, an article by Michael L. Peterson (Asbury

University) offers a comprehensive study of the

views of the ever popular Christian apologist C. S.

Lewis on the theory of evolution and the argument

from intelligent design. The third article by Joseph L.

Spradley (Wheaton College), detailing the impor-

tance of the moon for the unique character of life

on Earth, provides support for the belief that God

can work through natural processes to achieve his

creational purposes. The last article is an essay book

review by Dennis R. Venema (Trinity Western Uni-

versity) of Signature in the Cell: DNA and the Evidence

for Intelligent Design written by Stephen C. Meyer,

a leading spokesperson in the intelligent design

community. Besides the usual array of book reviews,

several letters, and a three-year index complete the

issue.

In a Future Issue

In my editorial, I welcomed submissions on respon-

sible technology. If a sufficient number of quality

articles are submitted, I would like to generate a

theme issue on appropriate technology. As editor,

I would favor an issue having both theoretical-

reflective articles, articles that develop normative

principals essential for sustainable technological

development, and those that describe a number of

case studies in which responsible technology has

been practiced.

Arie Leegwater, Editor

leeg@calvin.edu �



Neurotheology: Avoiding
a Reinvented Phrenology
Wayne D. Norman and Malcolm A. Jeeves

Over the past several decades, a number of proposals have been advanced to explain
the relationship between human brain functioning and religious experiences and
behaviors. In the nineteenth century, phrenologists were also interested in these
relationships. A wide variety of positions existed amongst deist and Christian
phrenologists and continues in neurotheological writings today. More importantly,
some of the conceptual and methodological issues that plagued phrenology may
function as a cautionary tale for neurotheological endeavors today, including
investigations that are empirical but not scientific, issues related to the relationship
between brain and spiritual activities, and the relationship between natural law
and spiritual activity.

N
eurotheology is the latest in a

long history of attempts to link

bodily processes and spiritual-

ity. Widespread current interest in the

topic may be largely attributable to its

almost daily media coverage with dra-

matic color pictures using the latest brain-

imaging techniques. Interpretations vary

widely. For some, it shows that research-

ers have now found “where God lives in

the brain.” For others, it confirms that

spirituality and claims to be in touch

with a transcendent God are “nothing

but” the chattering of millions of brain

cells. What is frequently not realized is

that attempts to localize specific spiritual

activities to particular brain regions is not

new. As in some other episodes at the

science and faith interface, there may be

important lessons to be learned from how

these issues were handled in the past.

Almost two centuries ago, when

phrenology was as popular as neuro-

theology is today, thoughtful scholars

tried to answer questions about how

most constructively to relate knowledge

about localization of function in the

brain with current Christian beliefs. We

believe there are important lessons to

be learned from a study of nineteenth-

century phrenology.

Accordingly, we begin by describing

phrenology in its heyday and ask how

its relationships with religion were

viewed then by different Christian

positions. From this review, we seek

to identify pointers that may help today

in formulating constructive evaluations

of neurotheology.

Nineteenth-Century
Phrenology
What Was Phrenology?

A central doctrine of nineteenth-century

phrenology was that mental functioning

is the result of a discrete number of

faculties, each of which corresponds to
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a separate cerebral organ on the surface of the brain.

In the earliest attempts at localizing mental life in the

brain, the goal had been to find a single “cerebral

organ” for all the mental processes. Soon, however,

psychology was freed from the earlier dominant view

that consciousness must be an indivisible whole.

A new, so- called, “faculty” psychology developed.

According to this view, there were specialized mental

faculties, and it became proper to search for a mate-

rial substrate for each of them. The brain became

regarded as an aggregate of many organs, each of

which embodied one particular faculty.

The task was to relate the contemporary picture of

a “psychology of faculties” with current knowledge

of the structure of the brain. In this endeavor, it was

the leading anatomists of the time who gave the

impetus to research.1 In his 1835 treatise on the

functions of the brain, Franz Gall took as one of

his starting points, the contemporary “psychology of

faculties.” He argued that the whole cerebral cortex

is an aggregate of individual organs, each of which

is the substrate of a particular mental faculty.2 It

was left to the German physician Johann Spurzheim,

a collaborator with Gall in his neuroanatomical re-

search, to popularize the term phrenology. As early

as 1805, Gall had been content to refer simply to

cranioscopy or organology.3 It was after Spurzheim

left Gall and departed for Britain that the former

popularized the term phrenology.4

Basic Varieties of

Nineteenth-Century Phrenology

When one surveys the writings of phrenologists,

one sees a wide variety of systems, motivations, and

emphases. Some, like Gall, focused on establishing

phrenology’s empirical basis.5 Spurzheim wrote

about the philosophical and moral implications of

phrenology.6 George Combe believed phrenology

was important in understanding the laws governing

individual and social behavior.7 And for Orson

Fowler, phrenology had practical lessons to teach

about every aspect of one’s life, from career decisions

to child-rearing to marriage.8 Of course, there were

those who used phrenology for political reform, as

justification for theological claims, and for pecuniary

gain.9

Recently John van Wyhe has argued that “phre-

nology was used as an alternative or supplementary

foundation for intellectual and epistemological

authority.”10 Van Wyhe’s point is that it was the

“certain knowledge” which phrenology supposedly

provided that formed the foundation for its various

claims and aspirations. This is important. Because

phrenology was seen as based on scientific “facts,”

advocates used this authority to make claims about

issues far removed from phrenology’s core claims.

A similar accusation might be made when examin-

ing some of the claims of neurotheology.

Aims of Phrenology

Although the Enlightenment eludes any precise

definition, it has been said that one defining charac-

teristic of the movement was “an emphasis upon the

ability of human reason to penetrate the mysteries of

the world.”11 These mysteries included the physical

world of planetary motion and electricity and the

mental world of human perception and the workings

of the mind itself. More-ancient mysteries, those

of religious belief, also came under the scrutiny of

human reason. This led to explanations of belief and

attitudes toward institutionalized religion that varied

from skepticism to hostility.12 Interactions between

revealed and natural religion ranged from warfare to

reconciliation to harmonization.13 While the Enlight-

enment is often situated in the eighteenth century,

modified forms of Enlightenment thinking seeped

into nineteenth-century thought. One such outlet

was the field of phrenology.14

The Impact of Phrenology on Religion and

Religious Thinking

For the purposes of this article, we make a distinction

between two groups of phrenologists, recognizing

that the line between them is sometimes easier to

draw than to defend. The first group comprises deists,

and includes Gall, Spurzheim, and Combe. Although

similar to theists in believing in the existence of God,

deists generally hold that God has created the cosmos

but does not subsequently directly intervene in it

by miracles, prophecy, or divine revelation. Accord-

ingly, religious beliefs should be founded on human

reason and what is observed in the natural order.

The second group comprises Christian phrenolo-

gists. Although their theological positions varied

widely, they all subscribed to the basic tenets of

Christianity. It is important to note that they did

not reject science or, indeed, a naturalistic approach

to understanding the world, including the human

mind. The nineteenth century was a time that saw

a dramatic increase in the acceptance of a naturalistic
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methodology for studying all of nature. This accep-

tance occurred among Christians as well as theists,

deists, and nonbelievers.15

Deist Phrenologists
One of Franz Gall’s (1758–1828) favorite mottos was

“God and the Brain: Nothing but God and the Brain.”

It may be possible to glean what Gall meant by this

from some of his writings. For example, in On Innate

Dispositions, he says,

If we can demonstrate that a relationship exists
between the exercise of the soul properties and
the origination of their existence in the brain it
would no longer be possible to doubt that it is
possible to establish a doctrine which will enable
us to know the noblest part of the organism.16

Gall’s anatomical work led him to conclude that there

was no single location of the soul since the fibers of

the brain did not converge in one spot. He noted

instead that the convolutions of the cerebral cortex are

the peripheral expansions of those fibers.17 In other

words, the functions of the soul are mapped across

the entire cortex.18

Gall did not deny the existence of the soul; on the

contrary, his position advocated the organs of the

cortex as the instruments through which the soul

acts. He was, therefore, not an eliminative material-

ist. His research certainly advocated methodological

naturalism, but as Patrick McDonald has pointed out

with reference to mid-nineteenth century research,

… the move toward more naturalistic methods
was not primarily motivated by a prior com-
mitment to any particular worldview, whether
theistic, naturalistic, pantheistic, or other.19

If this assessment is correct, then we can see Gall’s

position foreshadowing current debates about the

impact of neurotheology on some widely held tradi-

tional religious views of human nature.20

Johann Spurzheim (1776–1832) sought to defend

himself against charges of materialism and fatalism

when he wrote A View of the Philosophical Principles of

Phrenology.21 In his work, Phrenology, or the Doctrine of

the Mental Phenomena, he gives his phrenological

explanation for religion.

In my opinion the religious phenomena are the
result of several faculties. Causality searches
for a cause for every thing and of every event.

Individuality personifies the Supreme cause it
arrives at; another faculty inspires admiration
and wonder, and believes in some relationship
between God and man; a third feeling inspires
respect and reverence, and religion exists. It is
strengthened by the feelings of hope, conscien-
tiousness and cautiousness.22

The purpose of religion, as regulated by the phreno-

logical organs, was to improve morality. “All reli-

gious regulations, therefore, ought to be only auxiliary

means of rendering mankind morally good.”23 Reli-

gious behavior and experiences could, for Spurzheim,

be understood completely as the result of brain

activity.

In writing about historical psychological texts,

Thomas Dixon identifies three categories: theologi-

cal, antitheological, and atheological. Theological

texts privilege God-talk and antitheological texts

explicitly reject God-talk. The third category is the

more interesting one. Dixon suggests that atheologi-

cal texts make no crucial reference to God. While

God language may populate the text,

it is a secular and often “scientific” psychology
that seems simply to neglect or ignore the lan-
guage and concerns of the religious traditions
and to adopt instead an epistemology and ontol-
ogy proper to certain scientific enterprises.24

Spurzheim’s writing seems to be a variant form of

atheological texts. God-talk is used but does not

appear to be crucial, or even important, to many

arguments being made.

George Combe (1788–1858) became a convert to

phrenology after attending lectures by Spurzheim

in Edinburgh around 1817, and he began publishing

articles on the topic shortly thereafter.25 He believed

that religion was good if religious emotions were

guided by an enlightened intellect. In such cases,

individuals would care less for the “formulas” of

religion, would be more tolerant of members of other

faiths, and would be more progressive in their opin-

ions. On the other hand, he had harsh words for

organized religions, viewing them as “the instrument

of priests and sovereigns to maintain themselves in

authority, and to repress the moral and intellectual

life of nations.”26

Combe focused on one central question, “How

does God govern the world?” and it was the moral

world which most concerned Combe. Since it was
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obvious to him that God governed the material world

through natural laws, Combe reasoned the same

must hold for the moral world. He used the prin-

ciples of phrenology to explicate, through study

and reason, how the constitution of the brain gave

rise to natural religion and morality. His writings

on the relationship between phrenology and reli-

gion focused primarily on defining the effects of

the moral and intellectual phrenological organs on

religious life.

Throughout his writings, Combe argued that we

do not possess any faculty which would allow us

to know the essence of a thing, nor would such

knowledge be of any practical importance.27 How-

ever, even though we cannot know with certainty

the essence of matter, Combe makes his position

clear. The “spiritual hypothesis,” namely an under-

standing of human nature based on our possession

of an immaterial soul or spirit, blinds us to a true

understanding of our constitution. For Combe, “The

world is material, man’s nature is material, and the

whole relation between them depend on material

conditions.”28

Combe questioned the veracity of Christianity

even before his involvement with phrenology.

Judging from autobiographical statements and the

main thesis of his major work, The Constitution of

Man, his primary interest in phrenology was to show

that it provided for law-like regularities in our moral

nature, something he concluded was lacking in most

forms of Christianity. Our phrenological make-up,

as determined by the Creator, specifies how we

should conduct ourselves and on what basis rewards

and punishments will occur. He came to phrenology

as a deist and argued for deism from phrenologi-

cal principles. Thus, Combe’s critique of Christianity

can be seen as an argument for the replacement of

orthodox Christian doctrine with deistic principles.

The hypothesis that God actively intervenes in the

world had been pushed out of explanations in

physics, meteorology, geology, and aspects of biol-

ogy. Combe sought to extend that line of thinking

to human actions, including moral behavior.

Christian Phrenologists
The second group we examine might be labeled

Christian phrenologists. In various ways, advocates

of this position claimed that Christianity and phre-

nology were not, and in fact, could not be opposed

because they dealt with two separate spheres of life,

the scientific and the spiritual. For many, phrenology

did, however, harmonize with the moral doctrines

that flowed from “natural religion.”29 Some put

Christianity in the upper story; others gave prece-

dence to the science of phrenology. It is instructive

to examine five such phrenologists (Henry Clarke,

Charles Cowan, W. Easton, William Scott, and Orson

Fowler) and their strategies for relating phrenology

and Christianity.

In 1835, Henry Clarke, a minister in Dundee, Scot-

land, published Christian Phrenology; or the Teachings

of the New Testament Respecting the Animal, Moral, and

Intellectual Nature of Man.30 While his writing shows

a strong emphasis on Scripture, Bible selections are

limited to those which speak to human beings’ moral

nature. Phrenology (in the upper story) was seen as

a friend and helpmate to (lower level) Christianity.

Sanctification and redemption are not supernatural

phenomena but follow from complete self-govern-

ment as provided by phrenology. Human nature is

threefold: animal, moral, and intellectual, with the

“inward man” (or law of mind) made up of the

moral sentiments.

Charles Cowan, a British MD, published Phrenology

Consistent with Science and Revelation in 1841, advo-

cating harmony between scriptural Christianity

(which he believed to be of Divine origin) and the

science of phrenology.31 Since God is the God of both

nature and revelation, such harmony must exist. Any

evidence we have of a future life, the immortality of

the soul, or free agency, comes from direct revela-

tion. Science, including phrenology, cannot interfere

with revealed truths. All matter, including the brain,

is an instrument of the Creator’s will. Cowan dis-

agreed with those of a more materialistic bent who

proposed that the brain secreted thought.

Somewhat later another Scot, W. Easton, wrote

The Harmony of Phrenology and Scripture on the Doc-

trine of the Soul. Easton’s view is more sympathetic

to a materialistic reading. “The truths of Nature dis-

covered by science must be respected, and Scripture

must accommodate itself to these truths.”32 The soul

is not immortal nor is it an “invisible, immaterial

second self.” It exists and is manifested through

the harmonious organization of the phrenological

faculties.

Theologically the most conservative of the Chris-

tian phrenologists, William Scott held a high view

of revelation yet wanted to vindicate phrenology.
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In his book, The Harmony of Phrenology with Scripture,

Scott stated that our phrenological faculties “require

the aid of revelation and of spiritual influences to

lead us to the ultimate ends of our being …”33 The

speculations of philosophy (including the science

of phrenology) are subordinate to enlightened reli-

gious faith. The soul (or self) is a “simple and indi-

visible being of which the brain is the organ during

life,”34 and the phrenological faculties “are merely

different states of this simple being; that the separate

organs of the brain afford the means by which these

states of mind are induced and manifested.”35

Probably the most interesting of the Christian

phrenologists, and certainly the most prolific and

popular American phrenologist, was Orson Fowler

(1809–1887).36 Fowler promoted a phrenology that

sounded more like a new religion than a science.

Fowler’s writings are liberally sprinkled with bibli-

cal references and phraseology. His is not the care-

fully thought-out argumentation of Combe, the

lawyer, but reads more like revivalist preaching. His

religious writings focused on more practical matters

such as prayer, conversion, and the Sabbath. Most

importantly, they contain a strong antisectarian ele-

ment. Combe’s deism certainly led him to speak out

against sectarianism. In Fowler’s case, however, the

arguments take on a religious zeal. Sectarianism, but

not Christianity, must be eliminated, and phrenology

will accomplish it.

For Fowler, “Man has a soul—a spiritual essence—

which sees without eyes, hears without ears, oper-

ates disembodied, and connects him with heaven,

and with God.”37 Such talk is, however, misleading,

for one’s spiritual essence is due to the fact that one

has an organ of spirituality. We have spirituality

in the same sense in which we have color vision,

because the brain is organized to make it possible.

Fowler, like Combe, sought a scientific basis for reli-

gion. Being less theoretically oriented and operating

in a climate that endorsed individual interpretation,

he was deeply concerned with countering sectarian-

ism. He can hardly be called a materialist of the

eliminitivist variety. But he appears to have been

committed to a form of methodological naturalism

and perhaps even methodological materialism.

Fowler’s critique of Christianity, while questioning

a number of orthodox doctrines by elevating reason

over revelation, is in many ways a call for a purifying

of Christianity.38

Note that by considering the views of this small

sample of nineteenth-century Christians and deists

seeking to relate the nineteenth-century “brain

science” of phrenology with their religious beliefs,

we find a wide variety of proffered solutions. Some

wanted to replace religion with science (Combe),

some to purify religion (Fowler), some to find in sci-

ence a friend and helpmate (Clarke), some to harmonize

science and faith (Cowan and Scott). The soul might

use the brain or be a manifestation of its workings;

revelation might be superior or inferior to the truths

of science. However, those claiming to be Christian

phrenologists found various ways to accommodate

some degree of materialism and fatalism in terms

of phrenological faculties while still maintaining a

position within the Christian faith. In neurotheology,

we will find a similar variety of viewpoints.

Neurotheology
At the 1997 annual conference of the Society for
Neuroscience, V. S. Ramachandran presented find-
ings from a study with epileptic patients. In that
paper, Ramachandran referred to the “God module,”
a portion of the temporal lobes involved with reli-
gious experiences.39 Upon learning of the research
findings on this topic, a spokesman for Richard
Harries, the Bishop of Oxford, said, “It would not
be surprising if God had created us with a physical
facility for belief.”40 Neurotheology is the general term
used to describe the relationships between human
brain functioning and religious or spiritual experi-
ences and behavior. It is an unfortunate term in
many ways, not least of which is that many so-called
neurotheological investigations contain questionable
neurology and/or theology.41 Matthew Ratcliffe and
Warren Brown have discussed some of the concep-
tual, methodological, and philosophical difficulties
facing neurotheological investigations.42

While an exhaustive survey of neurotheology is

beyond the scope of this article, we briefly examine

some of the major research programs on the topic.

In addition, we describe several studies related to

the overall intent of neurotheology. After giving a

general overview, our discussion is then limited to

a sample of neuroscientists who have actually con-

ducted research on or related to the topic. Finally,

we examine several issues and problems common

to both phrenology and neurotheology.
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There is no single definition of neurotheology that

will suffice for all current work being done. How-

ever, one starting place might be the response given

by philosopher Matthew Alper to the interview

question, “What do you mean exactly by a ‘God’

part of the brain?”

What I mean by this is that the human species
possesses a mechanism, an evolutionary adapta-
tion in our brain—a religious/spiritual func-
tion—which compels us to perceive and believe
that there exists a transcendental/supernatural
quality in the universe. But differences of opin-
ion exist as to whether the neural basis of reli-
gious experience involves a relatively localized
region or a network of interconnected areas.43

Using the latest brain imaging techniques, researchers

have claimed to identify the part or parts of our

brains most active when we are meditating, praying,

or seeking to be in touch with the Transcendent. The

multicolored pictures from such brain scans make

eye-catching media material and some dramatic

results have been published and gained wide media

exposure. Such findings echo the phrenologists’ maps

of the “spiritual bumps.”44 We begin with a sketch of

various neurotheological questions and cautions.

In early attempts to localize where in the brain

we make contact with the Transcendent, interest

focused on what appeared to be an above-average

reporting of visions in those suffering from some

forms of epilepsy. This led to the idea that it was

in the temporal lobes that the capacity for being in

touch (or believing that one was in touch) with the

Transcendent is localized.

One of the earliest volumes on this topic had the

provocative title Where God Lives in the Human Brain.

The authors, Carol Albright and James Ashbrook,

believed they had begun to identify the elusive “God

spot,” and suggested that it is possible that we are

indeed hardwired to seek God. For example, they

wrote, “All that may be new here is an analysis that

finds in the human brain a mirror of these imagines

Dei and thus may suggest further ways of compre-

hending them.”45 Clarke would have approved of

this statement.

A more recent advocate of the temporal lobe

as the elusive “God spot” is writer and researcher

Willoughby Britton. Reporting on Britton’s work,

Julia Keller wrote, “The temporal lobe, Britton said,

is considered ‘the God module,’ the part of the brain

that connects with the transcendent.”46 Others look

elsewhere in the brain. Osamu Muramoto, a research

neurologist, describes his interest in what might lead

one to become hyper-religious. He writes,

Hyper-religiosity may stem from increased
activity in the medial prefrontal cortex of the
brain … my theory is that the medial prefrontal
cortex plays the role of the conductor of an
orchestra in religiosity.47

Still others are more cautious in their interpretations.

For example, Mario Beauregard who works in the

Departments of Radiology and Psychology at the

Université de Montréal is reported by Christopher

Stawski as saying,

Obviously, the external reality of God can
neither be confirmed nor disconfirmed by delin-
eating neural correlates of religious/spiritual/
mystical experiences. In other words, the neuro-
scientific study of what happens to the brain
during these experiences does not tell us any-
thing new about God.48

Scott would have applauded this sentiment.

The distinguished Jewish physician Jerome

Groopman expressed his concerns about some of

the motivations for neurotheology when he wrote,

“Why do we have this strange attempt, clothed in

the rubric ‘neurotheology,’ to objectify faith with

the bells and whistles of technology?”49 He went on,

“Man is a proper subject for study in the world of

science. God is not.”50 While acknowledging that the

possibility that we are intrinsically wired for spiritu-

ality cannot be dismissed, Groopman wisely notes

that “as has been the case with all attempts to ‘prove’

the presence or intent of God, SPECT (brain) scans

and cerebral anatomy fall far short of doing so.”51

He concludes,

Indeed to believe that science is a way to deci-
pher the divine, that technology can capture
God’s photograph, is to deify man’s handiwork.
And that, both religious mystics and scholars
agree, is the essence of idolatry.52

What have we learned from the phrenologists that

may be of help as we begin to review different con-

temporary approaches to brain research? Everyone,

including scientists, comes to their work with presup-

positions, sometimes whole systems of presupposi-

tions that we call worldviews. It is even the case, at

times, that the authority-carrying names of the past,

the great writers, are replaced by some of today’s
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leading philosophers. But they, too, have presupposi-

tions, and these should be examined when they have

things to say about the implications of contemporary

brain research.

Combe sought to use phrenology to attack tradi-

tional religious understandings of society and mor-

als, and Fowler attempted to find a scientific basis

for religion from phrenology. Both men believed

their critiques were validated by the scientific facts

of phrenology. Given that the principles of phrenol-

ogy turned out to be based on bad science, what

happened to their critiques? Phrenology seemed to

provide scientific evidence for “spiritual bumps” on

the brain’s surface and an explanation of religious

behavior and experience. Today, neurotheology has

followed a similar process. Where will current ex-

planations of religion stand when the neuroscience

in neurotheology has moved on?

In the past, the leading figures such as Gall and

Spurzheim looked over their shoulders at the power-

ful ecclesiastical and secular authorities of the day.

It is not likely that today many scientists will be

overly concerned about the views of ecclesiastical

authorities. But there is an equal temptation to share

and be influenced by widespread culturally deter-

mined views of human nature. One such set of

views, shared by religious and nonreligious people,

is an enduring package view of the human being as

an immaterial something, whether of mind or soul,

linked to a material base, the brain or body. There

remains a lively debate among the well-informed

about what contemporary neuroscience research on

mind and brain relations means for our understand-

ing of human nature, a debate which is sure to affect

pronouncements on religion.

Another currently held view among many

scientists is that of scientific naturalism. As Ronald

Numbers points out, during the latter part of the

nineteenth century, a widely accepted naturalism

became more strident at the hands of scientists and

philosophers such as Thomas H. Huxley and John

Tyndall. The emerging scientific naturalism claimed

to provide the “only reliable knowledge of nature,

humans, and society.”53 Yet prior to Huxley and

Tyndall, many scientists, those religiously inclined

and those not, held to some form of methodological

naturalism. Today, with the distinction between

methodological and scientific naturalism blurred,

many believe that to hold a religious position,

especially one involving transcendence, entails a

rejection of science. Within the context of those hold-

ing religious beliefs, and more specifically, some form

of Christian belief, we saw that phrenology evoked

a spectrum of different reactions. If we do not see

the same variety of views today among neuro-

theologians, we should ask why that is the case.

With all that in mind, we now examine the major

outlines of four models of neurotheology. The intent

is not to critique these models but to present them

as exemplars of current neuroscientific thinking on

religious belief.

Michael Persinger

In 1987, Michael Persinger published Neuropsycho-

logical Bases of God Beliefs in which he argued that

god beliefs are composed of two components: the

god experience and the god concept.54 According to

Persinger, everyone experiences aberrant, but tran-

sient, electrical activity, especially in the right tem-

poral lobe. However, the frequency of such activity

is distributed in the population such that some

individuals experience more of these temporal lobe

transients (TLTs). This occurs because temporal lobe

structures such as the amygdala and hippocampus

are susceptible to electrical instability. TLTs are simi-

lar to micro-seizures but lack, for the most part, any

motor component. Persinger targets the temporal

lobe for several reasons. First, he relies on the work

of others55 to link temporal lobe epilepsy to tempo-

ral lobe personality, a condition supposedly charac-

terized by hyper-religiosity, among other traits.56

Persinger also argues that since the amygdala and

hippocampus are structures associated with process-

ing a sense of self and meaningfulness, those would

be likely structures to give rise to what we term

“religiosity.”

Persinger’s theory of the relationship between

brain functioning and religious behavior and experi-

ence has two major features. It is reductionistic in

that religious behavior and experience can be fully

explained on the basis of temporal lobe functioning

and verbal conditioning. It is also a theory that

categorizes religiosity as resulting from abnormal

brain functioning. While all individuals experience

TLTs, religious individuals do so in a pathological

manner.57

According to Persinger, our sense of self is main-

tained by structures in the left hemisphere. Activity
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between the left and right hemispheres is usually

matched. If activity becomes mismatched, as he

proposes happens during TLT events, then the left

hemisphere interprets right hemisphere activity as

another self or “sensed presence.” In addition, acti-

vation of amygdalar and hippocampal areas results

in attributing intense personal meaning to experi-

ences. Precipitating factors for TLT events include

natural events, such as loss of blood sugar or

increased right temporal lobe lability, and stressful

situations, such as fasting, prolonged anxiety, and

near-death events.58

Andrew Newberg

In The Mystical Mind, Eugene d’Aquili and Andrew

Newberg aim to show that religious experience and,

in particular, mystical experiences, can be under-

stood as the outcome of the integrated functioning

of specific processing units in the brain.59 The gen-

eration of such experiences is neither the result of

malfunctioning in these systems nor is it an epiphe-

nomena of brain functioning. Rather, it is a primary

function of these systems, working together, to gen-

erate religious experiences.60

In certain respects, d’Aquili and Newberg’s model

is an updated and more detailed version of one put

forward by Michael Gazzaniga in his 1985 book,

The Social Brain.61 D’Aquili and Newberg propose

an explanation of mystical experiences with a model

based on the two divisions of the autonomic nervous

system (one, ergotropic or arousing; the other, quies-

cent), portions of the limbic system (namely, the hip-

pocampus and amygdala), and tertiary association

areas of the neocortex which function as primary

cognitive operators (holistic, reductionist, causal,

abstractive, binary, quantitative, and emotional

value operators). In addition to these components

is added the process of deafferentation whereby in-

coming information to one component of the system

is inhibited. When this happens that portion of the

system functions on its own according to its own

internal logic.62

Peter Brugger

While some researchers have investigated neuro-

theology on a grand scale, others have examined

more limited topics. Peter Brugger’s work falls into

the latter category. Brugger has looked at the rela-

tionships between belief and various neuropsycho-

logical functions. For example, in a 2001 study,

Brugger and associates contended that believers in

the paranormal are more likely to form original asso-

ciations presumably because believers adopt a looser

response criterion when confronted with semantic

noise.63 Earlier work had shown that on a lateralized

tachistoscopic lexical-decision task believers in ESP

failed to display task-related hemispheric asymme-

try. Nonbelievers displayed the expected right-visual

field/left hemisphere dominance.64 Brugger inter-

preted the results (enhanced left-visual field/right

hemisphere performance) as indicative of right hemi-

sphere processing bias among believers.

In another study, he showed that ESP believers

perceived more meaningful patterns in visual noise,

again indicating possible right hemisphere involve-

ment.65 This interpretation has been supported with

electrophysiological evidence.66 Those classified as

strong believers in the paranormal differed from

nonbelievers in terms of active, cerebral neural

populations during resting state, and they showed

relatively higher right hemispheric activation and

reduced hemispheric asymmetry.67

It should be noted that Brugger has never por-

trayed his work as neurotheological. He sees his

findings as relevant to an understanding of belief

systems of schizophrenics and schizotypes. However,

recently he stated, “The aptitude for drawing mean-

ing from seeming abstraction must also inform psy-

chic believers’ worldview, which is so often colored

by magical thinking and heightened spirituality.”68

Brugger may not draw the connection, but others

have, between religious belief, schizotypal traits,

and psychopathology.69

Mario Beauregard

In their book The Spiritual Brain: A Neuroscientist’s

Case for the Existence of the Soul, Mario Beauregard

and Denyse O’Leary argue for three key ideas.

The nonmaterialist approach to the human
mind is a rich and vital tradition that accounts
for the evidence much better than the currently
stalled materialist one. Second, nonmaterialist
approaches to the mind result in practical
benefits and treatments, as well as promising
approaches to phenomena that materialist ac-
counts cannot even address. Lastly … our book
shows that when spiritual experiences trans-
form lives, the most reasonable explanation and
the one that best accounts for all the evidence,
is that people who have such experiences have
actually contacted a reality outside themselves,
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a reality that has brought them closer to the real
nature of the universe.70

For Beauregard, religious, spiritual, and/or mystical

experiences (RSMEs) are neither a direct proof of the

existence of God or the spiritual world, nor are they

“nothing but” their associated brain states. RSMEs

are, instead, a fundamental aspect of human nature.

What evidence does Beauregard present in favor

of this nonmaterialist view? One key study included

functional magnetic resonance imaging (fMRI) and

quantitative electroencephalography (QEEG) of the

mystical experiences of Carmelite nuns.71 Beauregard

and his colleagues concluded that mystical experi-

ences are mediated by many brain regions and sys-

tems.72 There is, in other words, no “God spot.”73

RSMEs, they conclude, are mediated by brain re-

gions that subserve perception, cognition, emotion,

body representation, and self-consciousness.74

Beauregard also draws on studies that indicate

individuals are able to intentionally modify patterns

of brain activity.75 To explain why mental phenom-

ena appear to alter brain activity, Beauregard pro-

poses the psychoneural translation hypothesis in

which the mind and brain “represent two epistemo-

logically different domains that can interact because

they are complementary aspects of the same tran-

scendental reality.”76

Where then does this leave us? Investigations

of the relationship between brain functioning and

religious and spiritual experiences and behavior

emphasize neural systems and networks rather than

centers, as did phrenology. Those networks are more

circumscribed for some investigators than for others.

Some take a materialist position, some a nonmateri-

alist one, and others are noncommittal. We found

the same diversity of opinions in phrenology. In the

last section, we turn to several issues and problems

at the time of phrenology and ask what bearing they

might have for neurotheology.

Issues and Problems
Empirical but Not Scientific

Franz Gall certainly believed that he was engaged

in empirical, scientific work when he first laid out

the principles of his “organology.” Gall’s position as

an antivivisectionist led him to adopt noninvasive

methods for investigating brain-behavior relation-

ships. There is no question that Gall employed

empirical techniques. He worked at a time before

sophisticated statistical analyses had been devel-

oped, and yet he was attempting to correlate many

measurements of the cranium with behavioral dis-

positions such as murder or aggression. This he

attempted by measuring the heads of the living and

the skulls of deceased individuals.

Stuart Zola-Morgan draws a distinction between

Gall’s descriptive anatomical research (for which he

was and continues to be highly regarded) and his

functional anatomical research, on which he based

his organology. Even in this more speculative, func-

tional anatomy, Gall attempted to proceed by empir-

ical means. His collaborator, Spurzheim, however,

did not share his scientific caution. As Zola-Morgan

points out, Spurzheim “leaned more toward specu-

lation and introspection.”77 This, plus Spurzheim’s

desire to popularize the findings of organology,

contributed to his split with Gall. And once the

process of popularization of phrenology was begun,

the discipline continued in this speculative manner.

Phrenologists were happy to point out Gall’s “scien-

tific basis” for phrenology; but no one was prepared

to explore the discipline in a scientific manner. Very

few were even prepared to carry out empirical ob-

servations, being content to use, as had Spurzheim,

speculation and introspection.

There were no systematic attempts to formulate

hypotheses about the location or functioning of

phrenological organs and then rigorously test those

hypotheses, particularly by trying to disprove them.

It is not the case that phrenology was not scientific

because it was not experimental. That misses the

point. On the one hand, not all experiments are

scientific and on the other hand, some descriptive

investigations can follow the scientific method.

Phrenology’s descriptive statements, after Gall, were

not based on rigorous and systematic observations.

There was no good rationale for situating particular

organs in particular spots. And disconfirming evi-

dence was quickly and easily explained away.

Modern-day neurotheology runs the risk of fol-

lowing in phrenology’s footsteps. No one doubts

the mass of empirical data that has been collected

relating brain activity and various measures of reli-

giosity. The question is whether investigations of

the relationship between brain activity and religious/

spiritual activity have been scientific. While many

neurotheological investigations would only claim
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to be exploratory, some purport to be experimental

in nature. But are these empirical data collected in

support of hypotheses? One must ask whether the

investigations are conducted in a manner that could,

in principle, disprove the hypotheses. As was true

for phrenology, there is a problem if investigations

are designed only to collect confirming evidence or

if results are explained in a post hoc manner.

Orson Fowler lacked convincing neurophysio-

logical evidence for his phrenological claims about

religious experience. By 1985, Michael Gazzaniga

could cite numerous research findings in explaining

how the brain processes information. His application

of that knowledge to an understanding of religious

belief was, however, highly speculative. From 1985

to 1999, the corpus of neurophysiological and neuro-

psychological knowledge had probably doubled or

tripled. Nevertheless, neurotheological models, like

the one proposed by d’Aquili and Newberg in The

Mystical Mind, are disappointing on several counts.

First, and foremost, while these models yield inter-

esting hypotheses regarding some religious/spiri-

tual experiences, their extension to more-garden-

variety religious experiences, the ones experienced

by the average “believer,” is strained. Not only is

the evidence for applying the models to such experi-

ences lacking, but it is also unclear how these models

would test hypotheses related to such phenomena.

Michael Persinger’s temporal lobe model does not

fare much better. He asserts that temporal lobe tran-

sients are a key element in explaining religious expe-

riences. The purported microseizures are, however,

sometimes too weak to detect. Perhaps technological

advances will allow for measurement of these tran-

sients. However, until that happens, they appear to

be a convenient fiction that fills in gaps in the theory.

Persinger proposed “temporal lobe sensitivity” as

a measure of one’s susceptibility to these transients.78

Unfortunately, the methodology used to measure

temporal lobe sensitivity appears to have been

flawed.79 In addition, research linking temporal lobe

epilepsy and religiosity has produced inconsistent

and controversial results.80

The Relationship between Brain and

Spiritual Activities

It is hard to imagine someone taking the position that

religiosity, be it affective, perceptual, or behavioral,

could occur without some accompanying brain

activity. The position of a dualism between mind/

soul and body might argue that activity could occur

in the mind or soul without accompanying brain

activity. But for that soul activity to find expression

in the affective, perceptual, or behavioral life of

the individual, areas of the brain would need to

be involved.

What kinds of possible relationships might exist

between brain and spiritual activities? The answer

would appear to depend on how we define and then

operationalize our terms. Defining what we mean

by brain activity may not be a problem. Once we

decide on the level we wish to examine (e.g., neuro-

chemical, single-cell recording, patterns of blood

flow), we would then choose an established proce-

dure for making measurements. Of course, there is

always the possibility that nonstandard or less com-

monly used procedures could be used (e.g., Persin-

ger’s transcranial stimulation procedure). This might

raise questions about just what is being measured

or manipulated.

Most would agree that spiritual activity is the

more difficult part of the relationship to define

and measure. Many neurotheological investigations

have examined “extra-ordinary” aspects of spiritual

activity such as visions, trances, and ecstasies.81

More mundane aspects, such as reading and think-

ing about Holy Scriptures or participating in a wor-

ship service, have received less attention, although

Brugger’s work is a move in this direction. Perhaps

there is an assumption that the mundane activities

are subserved by the same brain systems that would

be active when we read or think about nonholy writ-

ings or participate in nonreligious social activities.

The “extra-ordinary” activities, on the other hand,

might be supposed to involve unique brain circuits

or at least some unique combination of circuits.

Such a distinction would need to be justified, and

to date no justification has been put forth. And then

there are activities that might not even be considered

by some as spiritual activities: feeding the poor,

caring for the sick, visiting the prisoners.

These distinctions have led to debates about

whether spiritual activity should be regarded as a

way of perceiving, a way of experiencing, or a way

of behaving. Studies such as the one by Azari

and her colleagues argue that religious experience

(at least the recitation of religious texts), rather than

being an immediate affective event, is a cognitive

event involving the reflexive evaluation of thought.82
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Most researchers, however, seem to define spiritual-

ity or religiosity in terms of how we interpret the

world or in affective terms.

It is usually assumed that phrenology explained
human activity by emphasizing the size of a given
phrenological organ. If someone had a large organ
of veneration, that individual would be more prone
to display behaviors and attitudes of devotion and
respect. What is less well known is that phrenology
also crafted explanations in terms of “networks”
of brain areas. Taking veneration as an example,
most phrenological charts show that organ in close
proximity to the organs of spirituality, benevolence,
hope, and firmness. Recall how Spurzheim proposed
the interaction of numerous brain organs in produc-
ing religious behavior. When confronted with what
looked to be disconfirming evidence (e.g., a devout
individual who nonetheless appeared to have a very
small organ of veneration), it was standard practice
for phrenologists to point out the relative strengths
and weaknesses of surrounding organs.

Many phrenologists resorted to such explanations
in order to fudge their assessments of an individual’s
character. An analysis based on the relative size of
individual organs was easier to comprehend and
explain to others. Interpretations based on combina-
tions of interacting organs was complicated, and
although they might be invoked, they were seldom
explicated. A similar path has occurred in neuro-
theology. Explanations of religious/spiritual behav-
ior based simply on “temporal lobe activity” are no
longer acceptable. Later models, like that of d’Aquili
and Newberg, recognized the need to expand the
number of brain areas involved. And Beauregard
reported significant activity in many areas of the
brains of the Carmelite nuns in his study. It would
be neat and simple if there was a single “God spot”
in the brain or perhaps abnormal activity in the
temporal lobes and underlying limbic structures.
However, it appears religious/spiritual behavior
must be understood in terms of emotion, perception,
self-consciousness, memory, and many other func-
tions. The relationship between brain activity and
religious/spiritual behavior may be diffuse and
context-dependent; too much so, in fact, to build
a neurotheology.

The Relationship between Natural Law and

Spiritual Activity

In a brief Newsweek article, Kenneth Woodward com-

mented that “… religion comprehends a whole range

of acts and insights that acknowledge a transcendent

order without requiring a transcendent experience.”83

While Woodward intended the article to address

the distinction between religious feelings and a more

full-orbed faith that expresses itself on a variety of

levels, there is an assumption in his argument about

the reality of a transcendent order.84

It can be argued that scientific investigations

conducted in the context of neurotheology will,

by definition, deal with the natural order of things.

The question is, to what extent can a naturalistic un-

derstanding further our understanding of spiritual

activity that is conceived as transcendent? Of course,

one need not presume transcendence to be the cor-

rect position. There are a number of scholars today

who argue instead for some version of a naturalistic

understanding of religion. This is evident in a re-

cent series of responses to Loyal Rue’s book, Religion

Is Not About God.85 The variety of positions on this

issue can be seen among phrenologists, some of

whom argued for religion to be viewed as part of

our natural make-up while others argued for reli-

gion as something revealed by God. Some believed

that the science of phrenology informed our under-

standing of religion. Others held that revelation in-

formed phrenological understanding. And of course,

some believed that phrenology provided a complete

explanation of religion. We should expect to see

the same range of positions among those engaged

in neurotheological investigation and debate.86 And,

of course, those holding differing theological stances

will be more comfortable with some, but not other,

neurotheological positions.

The Way Ahead
How might this review of phrenology help neuro-

theology avoid the kinds of errors that eventually

brought phrenology into disrespect? This is impor-

tant to consider while we keep an open mind about

potential new insights regarding how our spirituality

is both embodied in our physical make-up and, at the

same time, embedded in a context of shared beliefs

about the Transcendent. We suggest two main areas

where caution is needed: careful attention to concep-

tualizing and operationalizing terms, and rigorous

hypothesis testing.

Most investigators recognize the inherent diffi-

culty in conceptualizing the theology portion of

neurotheology. It will not do to simply refer to

religious behavior or spirituality. At the same time,
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the results of investigations of mystical experience or

artificially induced “spiritual experiences” may not

tell us much about the day-to-day religious behavior

and experiences of most people. We also need to

recognize the conceptual difficulties on the “neuro”

side of the relationship. Brain-imaging techniques

have provided tremendous insights into brain func-

tioning, but there are questions about what such

techniques can tell us about cognitive functioning,

especially complex functions.87 For neurotheology

to advance, it will have to be engaged in a careful,

critical discussion about what its underlying meth-

odologies and technologies can tell us.

The second area of concern is related to the first.

Phrenology quickly became divorced from any seri-

ous attempts to ground its findings in rigorous

hypothesis testing. New adherents to the discipline

tacked their own observations onto previous sys-

tems with little or no regard for empirical verifica-

tion. While current neurotheological investigations

are based on empirical research, most currently have

an observational and descriptive tone. Advances will

accrue when carefully crafted hypotheses, capable

of being disconfirmed, are put to the test.

There may be too much concern about whether

empirical neuroscientific research on religious and

spiritual activities will support either a transcen-

dental theological, or an antitheological position. As

shown by several investigators,88 theoretical and even

worldview assumptions are sometimes underdeter-

mined by their empirical research base. To those con-

cerned that neuroscientific research will undermine

their faith position, we encourage them to explore

the conceptual linkages between the empirical base

and possible worldview positions. On the flip side,

we caution those committed to an antitheological

(and especially an antitranscendental) worldview

that theirs may not be the only position which can

be legitimately derived from the empirical record.

Phrenology was adopted by Christians, deists, ag-

nostics, and atheists. A variety of neurotheological

positions may likewise result from the same

empirical base. �
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C. S. Lewis on Evolution
and Intelligent Design
Michael L. Peterson

This article is a comprehensive study of the views of Christian author and apologist
C. S. Lewis on the theory of evolution and the argument from intelligent design.
It explains how he would distinguish expressly philosophical arguments for a Tran-
scendent Mind from the current claims of the intelligent design (ID) movement
to provide scientific evidence for such a reality. It also expounds Lewis’s important
distinction between evolution as a highly confirmed scientific theory and evolu-
tion as co-opted by naturalistic philosophy. In the end, Lewis’s rich Trinitarian
framework—stemming from his commitment to historic orthodoxy, or “mere Chris-
tianity”—is developed as a context for how he engaged all human knowledge, which
includes his acceptance of evolution as well as his criticism of ill-conceived versions
of the design argument.

Always be prepared to give an answer to everyone who asks you to
give the reason for the hope that you have. But do this with gentleness
and respect. 1 Peter 3:15 (NIV)

P
robably no other modern Chris-

tian thinker fulfills this admoni-

tion better than C. S. Lewis as he

engaged in what may be called intellec-

tual evangelism, pre-evangelism, natural

theology, or apologetics. Consider a well-

known passage in Lewis:

If all the world were Christian it
might not matter if all the world
were uneducated. But, as it is, a
cultural life will exist outside the
Church whether it exists inside or
not. To be ignorant and simple
now—not to be able to meet the ene-
mies on their own ground—would
be to throw down our weapons
[and have] no defense against …
intellectual attacks … Good philos-
ophy must exist, if for no other rea-
son, because bad philosophy needs
to be answered. The cool intellect
must work … against the cool intel-
lect on the other side …1

Lewis is saying here that Christian faith

has intellectual content that can effec-

tively engage the best information from

all fields of knowledge as well as oppos-

ing points of view. This article explores

how Lewis relates historic, orthodox

belief—or, “mere Christianity”—to the

debate between Evolution and intelligent

design, and then shows how he incorpo-

rates these subjects into his Trinitarian

vision of reality.2

Early in the twentieth century, some

religious groups objected to Evolution

because it contradicts a literal interpreta-

tion of Genesis.3 The “creation science”
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movement was formed to provide scientific support

for this position, which included commitment to a

young earth (approximately 6,000–10,000 years old),

the fixity of biological species, and the direct creation

of Adam. The Creation Museum near Cincinnati,

Ohio, energetically marketed in parts of the Chris-

tian community, represents a relatively recent

expression of this approach. In the late 1990s, the

“intelligent design” (ID) movement emerged, still

rejecting evolutionary principles and purporting to

have a hot, new scientific argument for God.

What is Evolution, scientifically speaking? All too

briefly, cosmic evolution refers to the process of devel-

opment of the universe—beginning with the Big Bang

13.7 billion years ago and, through many stages, pro-

ducing all of the chemical elements, all of the galax-

ies, planets, and other constituents of the cosmos.

Biological evolution refers to the origin and develop-

ment of life on this planet, through many forms and

species, including the appearance of human beings

on one branch of the Tree of Life with common

genetic ties to chimpanzees and other primates. All

of the natural sciences converge and tell this story,

from astronomy to geology, from paleontology to

biology.

Lewis on Intelligent Design
Lewis stands within the long Christian tradition of

natural theology: the enterprise of giving reasons for

the existence of an Ultimate Being or God, reasons

that are based on some feature of the world rather

than on special revelation.4 The classic approaches

may be summarized as follows:

• Cosmological Argument: God as the cause of the

existence of the universe

• Moral Argument: God as the source of moral law

and our consciousness of it

• Teleological Argument: God as the cause of rational,

lawful, end-directed order in the universe.

Obviously, the teleological argument is about a Tran-

scendent Intelligence that accounts for the rational

order of nature—and supreme intelligence is obvi-

ously a characteristic of the theistic deity. Historically,

labels such as “argument from design” and “design

argument” have also been used to refer to some

versions of teleological argument. The various argu-

ments for an Intelligence beyond nature should be

seen as forming a “family” of teleological or design-

type arguments. In the past several decades, a new

approach, drawing from science and articulated in

elaborate mathematical detail, has been added to the

family:

• The Fine-Tuning Argument: God as the source of

the surprising precision and interrelation of na-

ture’s physical constants, from the beginning state

of the universe onward, which makes the uni-

verse exactly suited for life, including intelligent

life. (The anthropic principle involved here is that

the universe is fine-tuned for intelligent life.)5

Clearly, natural theology as a whole includes a num-

ber of different kinds of arguments for an Ultimate

Being. The cosmological argument keys on the power

of the Ultimate Being while the moral argument

focuses on its moral nature. Additionally, several

arguments fall within the family of design-type argu-

ments. Whereas the intelligence of the Ultimate Being

is implicit in the cosmological and moral arguments,

it is the explicit conclusion of design-type arguments.

As a classicist, Lewis knew about such traditional

lines of reasoning pointing to an Intelligence behind

nature. He also added some reasoning of his own,

arguing in Miracles that, in order for human thought

to be rational, it must be free: we must be able to

form beliefs by a logical process that is not com-

pletely determined by physical processes in the brain.

However, a naturalistic worldview, observes Lewis,

assumes that matter and its operations are the foun-

dation of all phenomena, including what we call

rational thought. It is at this very point that he says

Naturalism is self-defeating: it undercuts rational

thought by subsuming it under physical causation

and therefore removes any basis for regarding

human thought as rational, and for regarding the

naturalist’s belief in Naturalism as rational.6 Lewis

further argues that finite rationality is best explained

by something outside of nature which must be more

like a Mind than anything else. This is Lewis’s “argu-

ment from reason”—not technically a design-type

argument but a closely related consideration pertain-

ing to a Transcendent Intelligence.7

Lewis also advanced a fascinating “argument

from desire”: it begins with the idea that every natu-

ral human desire (such as hunger and thirst) corre-

sponds to some real object which satisfies that desire

(food, water). But human beings also have a deep

natural longing which cannot be satisfied by finite

and temporal things, no matter how good or beauti-

ful, and can only be satisfied by something Infinite.
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This poignant human longing—which Lewis calls by

the German word Sehnsucht—is best understood as

the deep desire for enduring joy, which, of course,

the temporal realm does not contain. The conclusion,

then, is that there must be an Ultimate Being, which

people call God, whose existence alone can satisfy

this longing.8 I cannot pursue the nuances of this

argument here, but certainly the satisfaction of this

natural desire of rational creatures would require

a rational Being. So, the idea of a Transcendent

Intelligence is implicit in this interesting piece of

reasoning.

Additionally, all readers and interpreters of Lewis

know how effectively he employed his own version

of the moral argument. From the arsenal of tradi-

tional natural theology, he seemed to prefer this

argument, which launches the discussion in Mere

Christianity and permeates Abolition of Man.9 And

a Supreme Being as a Source of Moral Law would

necessarily be rational in nature. A fair summary

of Lewis, then, on the possibility of arguing for

an Intelligence beyond nature is that he embraced

several lines of reasoning in which this theme is

either implicit or explicit. Interestingly, however,

none of these lines of reasoning are really design-

type arguments—and we shall explore the reasons

for this shortly.

The recent ID argument gets some support in the

evangelical community because it taps into the

conviction that “in some important sense” God is

a Designer or Intelligent Agent behind the universe.

This new argument, however, is not the first to go

by the rubric of “intelligent design,” since design-

type arguments have a long history, as noted earlier.

In assessing the viability of all arguments from some

orderly feature of the world to an Intelligence beyond

the world, we must make some crucial distinctions.

There are significant differences between traditional

teleological or design arguments, on the one hand,

and the new ID argument, on the other. These differ-

ences are reflected in their respective answers to

two key questions: In what exact sense is God the

Designer? And, what sorts of considerations, if any,

legitimately point to a Designer? Although a com-

prehensive treatment of the intellectual history and

logical structure of design-type arguments would

review a generous handful of versions, here we will

simply employ a two-fold classification: traditional

teleological approaches and the much newer ID

approach, as two very different ways of answering

these questions.

Natural theology through the centuries includes

a range of design-type arguments—from Aquinas’s

reasoning to a Transcendent Intelligence as the best

account of the teleology of natural objects, to Richard

Swinburne’s contention that a Supremely Rational

Mind is required to think and uphold natural laws.10

In 2004, the news broke that Antony Flew, one of

the most famous atheistic philosophers of the twenti-

eth century, had announced that he had come to

embrace a more or less Deistic belief that there is

a Supreme Being who intelligently structured the

universe but neither interacts with it nor under-

writes an afterlife. Soon thereafter, Flew’s book

There Is a God: How the World’s Most Notorious Atheist

Changed His Mind appeared and provided a lucid

retelling of his intellectual journey—a journey shaped

by engaging the findings of science with insights

from the traditional teleological argument, the fine-

tuning argument (including the anthropic principle),

and the cosmological argument.11 Throughout the

book, Flew repeatedly explains that his arguments

for a Supreme Mind are distinctively philosophical

in nature, grounded in philosophical reflections on

recent scientific findings as well as on the scientific

enterprise itself. Flew distinguishes his approach

from misguided attempts to provide scientific argu-

ments for a Supreme Mind. Francis Collins and

John Polkinghorne, both severe critics of ID, wrote

enthusiastic recommendations of Flew’s book.

Flew, who deceased on April 8, 2010, is also inter-

esting here because of his exposure to Lewis during

the 1950s when Lewis was chair of the Socratic Club

at Oxford. Flew’s approach to the present subject

reflects a classical outlook similar to Lewis’s: a deep

respect for the enterprise of science and informed

awareness of the phenomena it studies, combined

with the insight that both science and its important

findings require philosophical explanation. Why

does physical nature conform to mathematically

precise laws? Why are there conscious minds which

perceive this? And why does life seem inherently

end-directed? Flew came to answer these sorts of

philosophical questions by positing a Supreme Mind.

ID, by contrast, is critical of mainstream science and

seeks to develop an argument for a Transcendent

Intelligence from within its remodeled version of

science, as we shall soon see. One last fascinating

point concerning Flew’s change of mind: from his
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newly adopted position of Deism, he considers

Christianity to be the most rationally respectable

living religion. He even includes in his book an

appendix written by N. T. Wright, Bishop of Dur-

ham, presenting reasons why orthodox Christian

claims about the historical Jesus are credible.

ID views itself as reviving and updating the

eighteenth-century argument for God which as-

sumes that science can discover traces of a designing

intelligence in the natural world. William Dembski,

founder and leading spokesperson for ID, states that

“God’s design is … accessible to scientific inquiry.”

The ID movement claims to work within the field

of biology (specifically, biochemistry) in order to

show that an Intelligence above nature is a better

explanation of certain phenomena than is Evolution.

Dembski says that mainstream biology operates on

the evolutionary assumption that complex life forms

developed gradually from simpler forms over long

periods of time as natural selection winnows

through genetic variations which occur by blind

chance. This means that biological complexity should

be reducible to simpler components—and we do,

indeed, have such reducible complexity in a wide

variety of organic forms. Yet, some special cases,

Dembski claims, are “irreducibly complex.” Irreduc-

ibly complex forms have parts which themselves

have complete and complex functions of their own,

making it highly unlikely that all independently

working parts could come together through evolu-

tionary processes. Dembski writes: “The irreducible

complexity of … biochemical systems counts power-

fully against the Darwinian mechanism and indeed

against any naturalistic evolutionary mechanism

proposed to date.”12 Dembski and his allies, such

as Michael Behe, have advanced several much-

discussed examples of irreducible complexity—

such as the bacterial flagellum, the blood-clotting

mechanism, and the eye.13

IDers formulate statistical arguments to show

how mathematically improbable it is that random

genetic variations plus natural selection, even over

great spans of time, could result in the highly

complex structures they identify. These arguments

involve lots of zeroes after a decimal point. Think of

this strategy in terms of probabilities in poker. The

probability of being dealt a royal flush on one hand

is 0.000002. The probability of being dealt two royal

flushes in a row is this number squared (0.0000022 or

0.00000000004). If a person keeps getting dealt royal

flushes, we have to suspect cheating, which is a sort

of “intelligent design” in cards.

Back to ID calculations: the probability of irreduc-

ibly complex forms being brought about by evolu-

tion is argued to be infinitesimally small, making ID

the only reasonable alternative. Behe cites the blood-

clotting mechanism as a case in point. Animals with

blood-clotting cascades have about 10,000 genes, and

each gene has three pieces. This totals 30,000 gene

pieces. TPA (tissue plasminogen activator) has four

different types of domains. As Behe argues, the odds

that the right pieces can come together for blood-

clotting to occur are therefore supposed to be 1 in

30,0004 (or 0.0000000000000000012407). Behe esti-

mates that it would take about a thousand billion

years before blood-clotting occurred, whereas the

earth is only about 6 billion years old, and even the

simplest life forms did not occur until perhaps about

3 billion years ago.14 So, blood-clotting represents

too many royal flushes in a row, so to speak. Behe’s

claim, then, is that natural laws plus time simply

cannot account for the phenomenon. According to

the new ID argument, it is much more probable

that an intelligence beyond nature instantaneously

brought about this fully functioning mechanism.

In effect, blood-clotting becomes a candidate for

special creation, a miracle. Now, IDers will not say

that the Intelligent Being behind nature is God, but

it is clear that they think they are establishing two

attributes of God: (1) intelligence and (2) the power

to act on intelligent planning.

Three Features of ID and
Lewis’s Reaction to Each

1. ID claims to be an alternative way of doing
science.

Mainstream science restricts its investigation to the

natural world—and the world of modern biology is

a world of evolutionary processes. However, IDers

insist that certain biological structures are better

explained scientifically by referring to intelligent

design than to blind, random evolutionary processes.

The clash over these two approaches to science has

been at the heart of recent academic debates, cultural

divides, and court cases. In their crusade against

establishment biology, IDers style themselves as the

oppressed minority who cannot get a fair hearing.

Ben Stein took up their cause in the recent film

Expelled.15 (I have to admit that I strongly dislike

this film: both its logical fallacies and its convenient
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editing that makes some experts who were inter-

viewed seem to support ID although they are on

record in many other venues criticizing it.) Also, the

Discovery Institute, established in Seattle in 1990,

supports, among other projects, intelligent design

research that challenges the accepted Darwinian

approach. So far, the Institute has made no ground-

breaking discoveries or overturned any widely

accepted biological explanations.

What would Lewis say about an alternative

science that claims to detect Intelligent Agency

beyond nature? Lewis was a purist regarding the

role of science and rejected any notion that its

methods can deal with qualitative matters and

values, let alone prove (or disprove) a Transcendent

Intelligence or God. Although he was a scholar and

lover of the humanities, Lewis still appreciated

established science and the integrity of its method.

As a Christian theist, Lewis envisioned the constella-

tion of all fields of knowledge as providing different

avenues for discovering various kinds of truths about

God’s creation (historical, mathematical, scientific,

and so forth). Not that every scientific theory is

always correct or that the findings of science can

never be revised as science progresses, but that the

method of science is geared only for discovering the

linkages between natural causes and natural effects.

In Lewis’s own words:

Science works by experiments. It watches how
things behave. Every scientific statement in the
long run, however complicated it looks, really
means something like, “I pointed the telescope
to such and such a part of the sky at 2:20 am on
January 15th and saw so-and-so,” or, “I put
some of this stuff in a pot and heated it to such-
and-such a temperature and it did so-and-so.”
Do not think I am saying anything against
science: I am only saying what its job is.

And the more scientific a man is, the more
(I believe) he would agree with me that this is
the job of science—and a very useful and neces-
sary job it is too. But why anything comes to
be there at all, and whether there is anything
behind the things science observes—something
of a different kind—this is not a scientific ques-
tion. If there is “Something Behind,” then either
it will have to remain altogether unknown to
men or else make itself known in some different
way. The statement that there is any such thing,
and the statement that there is no such thing,

are neither of them statements that science can
make. And real scientists do not usually make
them. It is usually the journalists and popular
novelists who have picked up a few odds and
ends of half-baked science from textbooks who
go in for them. After all, it really is a matter of
common sense. Supposing science ever became
complete so that it knew every single thing in
the whole universe. Is it not plain that the ques-
tions, “Why is there a universe?” “Why does it
go on as it does?” “Has it any meaning?” would
remain just as they were?16

This brief sketch of the descriptive aspect of science

should be augmented with information about the

testing of hypotheses, which is central to science as it

pursues its explanatory mission. But Lewis’s critical

point for present purposes, in current parlance, is that

we must distinguish the appropriate methodological

naturalism of science from philosophical naturalism—

something ID fails to do. Methodological naturalism

is the scientific approach of restricting the explanation

of natural phenomena to natural causes. Philosophical

naturalism, on the other hand, is the philosophical

view that nature alone is real, that there is no super-

natural. Confusing these two definitions leads to the

misunderstanding that mainstream science is inher-

ently atheistic. In reality, methodological naturalism

is completely neutral as to whether God exists or life

has meaning; such lofty matters take us into the areas

of theology and philosophy.17

2. ID makes its living on what it takes to be
deficiencies, incompletions, or gaps in existing
science.

This specific strategy for formulating a design

argument was first developed during the European

Enlightenment when the scientific picture of the

universe was that it is like a vast machine operating

according to completely specifiable scientific laws.

Many people looked for divine activity in this clock-

work universe in events that science had not yet

explained. Isaac Newton, for example, developed a

precise mathematical formula “on paper” to describe

how the planets move, but the actual motion of the

planets varied slightly from the formula. So, Newton

suggested that God periodically adjusts their orbits.

The problem with god-of-the-gaps arguments was

that they were already semi-Deist (admitting that

God is only involved in special cases) and readily

gave way to total Deism as science found natural

explanations for what was previously explained by
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reference to God. In fact, historically, Deism eventu-

ally gave way to Naturalism, as God’s explanatory

role in the scientific world was progressively

eliminated. The mistake of making God-explanations

competitive with natural explanations is now classic.

Yet this is exactly the mistake that ID is repeating.

As ID arguments—regarding the irreducible com-

plexity of the bacterial flagellum, the eye, etc.—are

rapidly being undercut by new and existing scien-

tific knowledge, educated people, particularly scien-

tists, wonder about the intellectual credibility of the

underlying faith that seems to motivate the argu-

ments. By contrast, Lewis calls us to a richer, more

nuanced understanding of what kinds of explana-

tions are appropriate within the various disciplines—

e.g., empirical and scientific questions require natural

explanations as distinct from questions about ulti-

mates, values, and meaning, which require philo-

sophical and theological explanations. Grasping this

distinction allows us to explore more productively

how different types of explanation are not necessarily

mutually exclusive but can be entirely compatible—

e.g., explanation in terms of physical causes and

explanation in terms of personal agency. Consider

a personal anecdote which makes the point. While

driving on a family vacation many years ago, I asked

my two sons why a certain billboard was standing

along the highway. Adam, who was six years old

and fascinated by building things, said, “Because

trucks and high lifts came in and built it.” Aaron,

twelve years old and wiser about life, responded,

“Because the owner of that business wants to market

a product and make a profit.” Here we have a causal

and mechanical explanation alongside an explana-

tion referring to intelligent agency. Both explana-

tions of the billboard are correct, not at odds. The

key is to be clear about the kind of question we

are asking and what disciplines properly address it.

The flaw in the ID argument is that it treats natural

causes and supernatural action as incompatible, such

that the explanation of some selected phenomenon

must always be one type of cause or the other.18

3. ID trades on a number of misleading
dichotomies.

If space permitted, we could more fully expose the

dichotomies between theology and science, divine

action and physical process, primary and secondary

cause, efficient and final causality, and so on. One

dichotomy in ID that Lewis would certainly address

in the present context involves pitting purpose and

design against chance and evolution. Lewis rejects

the view that reality exists completely by chance and

without purpose as inconsistent with Theism, as we

shall later see. But for biology to identify chance as

a factor in the unfolding life process does not imply

that the world is purposeless and not guided by

a greater intelligence. The assertion that the biologi-

cal realm involves chance as nondetermined contin-

gency and thus the potential for development is not

equivalent to the declaration that existence is ulti-

mately without meaning or purpose. There are finer

distinctions to be made in thinking carefully about

the roles and levels of chance in relation to intelligent

guidance.

Let us turn from a Lewisian evaluation of certain

characteristics of ID per se to a more general and

very perceptive point that Lewis makes. In The Prob-

lem of Pain, Lewis categorically rejects unqualified,

stand-alone intelligent design arguments—and, of

course, this would include ID arguments—because

their strategy for explaining order in the world in

terms of God’s guidance is always countered by the

problem of suffering:

You ask me to believe that this is the work of
a benevolent and omnipotent spirit, I reply that
all the evidence points in the opposite direction.
Either there is no spirit behind the universe, or
else a spirit indifferent to good and evil, or else
an evil spirit … [Regarding the basis of religion,
reasoning] from … this world to the goodness
and wisdom [or intelligence] of the Creator [is]
preposterous.19

In nearby passages, Lewis states the scientific fact

that the universe is running down and that all life

will ultimately come to an end, as well as the obvious

fact that pain is experienced by all sentient animals,

including human beings. Lewis knows that such

important facts must be included in the complete

rational evaluation of any case for an Ultimate Being

or Transcendent Intelligence. This is why Lewis would

say that it is too glib—and conveniently selective—for

IDers to argue that a Transcendent Intelligence is the

best explanation of selected complex forms (e.g., the

whip-like tail of a certain bacterium) while ignoring

other phenomena in the biological realm such as car-

nage, pain, and death. Lewis clearly believed that,

when the arguments for and against God are weighed,

Theism indeed appears more rational than any other

philosophical position. Yet his knowledge of the rele-

vant arguments on both sides makes him sensitive to
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weak or fallacious forms of theistic argument which

he felt no obligation to defend. This is why Lewis’s

own apologetic approach is helpfully characterized

as a “cumulative case” which connects some of the

stronger individual arguments for specific divine

attributes, such that all of the arguments taken to-

gether provide coherent and convergent philosophi-

cal support for a theistic deity.20

For Christian theists to identify the defects of ID’s

core argument from irreducible complexity is not to

dismiss all design arguments in a wholesale way or

to abandon the idea of God as intelligent Creator and

Sustainer of nature. It is simply to analyze objec-

tively the strategy of one highly specific line of argu-

ment based on an understanding of what counts as

good theistic argumentation and a commitment to

the integrity of various fields of knowledge. Under-

standably, many people mistakenly associate ID with

the larger family of design-type and design-related

arguments, both historic and recent. In fact, in the

past decade or so, discussions of ID such as those

collected on the website of the Discovery Institute,

have touched on various philosophical arguments

from natural theology: the fine-tuning argument, the

traditional teleological argument, the cosmological

argument, and the moral argument.21 As we know,

Lewis believed in the effectiveness of many of these

types of arguments, making it possible to acquire the

misimpression that Lewis would endorse ID, or that

perhaps he had offered his own argument for intelli-

gent design. We should note, too, that ID advocates

have also proposed that their position be viewed

as—or at least be closely associated with—a theory

of information, particularly regarding the intelligent

origin of information embedded in organic nature.22

While interesting and important, information theory

really forms the basis for yet another distinct de-

sign-type argument that must be distinguished from

ID’s irreducible complexity argument. The argument

from information is a relative newcomer to the

family of design arguments and will need to survive

legitimate scrutiny on its own terms.

The basic point here is that well-constructed

design arguments, when conjoined with other well-

constructed theistic arguments, can mount a formi-

dable case for a Transcendent Intelligence—which

even Antony Flew felt was compelling. But these

other intelligent design considerations originated

independently of ID, have their own inherent philo-

sophical weight, and do not logically lend support

to ID’s quite specific assumptions and strategy.

No doubt it is helpful to find a number of design-

type and design-related arguments assembled in one

location, such as on the Discovery Institute’s web-

site; but these arguments can be found in many

other locations and without association with ID’s

idiosyncratic approach. Wisdom counsels us, then,

to distinguish between the arguments for a Tran-

scendent Intelligence that are specific to ID and the

broader lines of teleological reasoning. It is entirely

possible to reject the ID movement’s attempt to

prove this Intelligence from within science while

endorsing expressly philosophical arguments for it.

The philosophical approach is to consider critically

what is required for the very existence of science,

its rational nature, and the overall structure of the

world it studies, as well as to reflect on the signifi-

cant findings of science in an effort to find their

larger meaning and relevance to theology.

We may now employ the distinctions above in

developing judicious answers to the two previous

questions. To make important distinctions between

ID and traditional teleological argumentation, we

first asked: In what exact sense is God the Designer?

We learned that Christians need not accept the notion

that there are complex biological structures created

directly by God without antecedent forms; they may

hold a different view of how God brought about

biological complexity. Avoiding ID’s dichotomy be-

tween primary and secondary causes, for example,

allows natural process (including evolutionary pro-

cess) to be seen as the manner in which God brings

about complex forms or the presence of complex

information. The second question was, What sorts

of considerations, if any, legitimately point to a

Designer? Again, a Christian believer can be critical

of attempts to prove scientifically that there is an

intelligent designer while still embracing insightful

philosophical renditions of the teleological argument.

Progress is made in this discussion when we avoid

the category mistake of proposing God as a scientific

explanation of certain phenomena and instead con-

sider God philosophically—and, of course, theologi-

cally—as the best ultimate explanation of nature,

science, and human rationality.

Lewis on Evolution
Since Lewis rejects ID in the narrower sense, what

does he think about Evolution? Lewis accepted both

cosmic and biological evolution as highly confirmed
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scientific theories. He understood that when a scien-

tific theory—which is a proposal about how some

natural phenomenon is caused by some natural

mechanism—is confirmed by many factors, we call

it a fact. We should not understand the terms theory

and fact as though “theory” means “not a fact” or

“lacking adequate support.” Sometimes Lewis uses

the term “hypothesis” as synonymous with a scien-

tific theory, as do many scientists.

Regarding cosmic evolution, Lewis comments that

his Space Trilogy contains “only enough science” to

lift the reader’s imagination away from the ordinary;

but the science it does contain is informed by the

basic scientific picture of the cosmos and space and

the planets. In his more overtly philosophical (and

apologetic) books, Lewis sometimes alludes to well-

known information about the universe. In The Prob-

lem of Pain, he writes,

Look at the universe … By far the greatest part of
it consists of empty space, completely dark and
unimaginably cold. The bodies which move in
this space are … few and so small in comparison
with the [vastness] of space …23

Elsewhere Lewis speaks of “nebulae” coming into

being in the early history of the cosmos; therefore he

knew something about cosmology and astronomy.

Lewis then transitions to biological evolution in

that same passage in The Problem of Pain:

[I]n our own [galaxy and solar] system it is
improbable that any planet except the Earth
sustains life. And Earth herself existed without
life for millions of years and may exist for
millions more when life has left her. And what
is life like while it lasts? … [A]ll the forms … can
live only by preying upon one another.24

Here he reflects on what science tells us about key

elements of organic evolution—the struggle for sur-

vival and natural selection. He continues:

[T]hat man is physically descended from ani-
mals, I have no objection … For centuries God
perfected the animal form which was to become
the vehicle of humanity and the image of Him-
self … The creature may have existed for ages
in this state before it became man … [I]n the
fullness of time, God caused to descend upon
this organism … a new kind of consciousness
which could say “I” and “me,” … which knew
God … [and] could make judgements of truth,
beauty, and goodness …25

Clearly, Lewis accepts the Darwinian concept of

“common descent with modification.” In other writ-

ings, he calls biological evolution a “genuine scientific

hypothesis”26 and scientists who study it “real biolo-

gists” and “real scientists.”27 He even refers in various

locations to the age of “monsters,” “dragons,” “huge,

very heavily armored creatures,” the great reptiles,

dinosaurs, which had to pass so that mammalian life

could emerge and flourish.28

So, Lewis never voices any objection to the scien-

tific facts of Evolution as though they are somehow

incompatible with orthodox Christian doctrines—

and, in fact, he was completely comfortable integrat-

ing Evolution into a comprehensive worldview.

For Lewis, positively engaging the growing body of

human knowledge does not mean accommodating

the latest fad but responsibly reflecting on how the

Christian vision makes best sense of the facts and

broad principles we learn from a variety of sources,

including the sciences. Since Lewis’s time, of course,

the findings of the sciences have converged more

strongly on the truths of Evolution, such that it now

has as high a degree of confirmation as anything

else we know in science.29

Why do certain religious groups continue to have

problems with Evolution? One factor is the low qual-

ity of science education in our schools that makes

it difficult to have informed discussion in which

all parties adequately understand the methods and

aims of science. Also, we noted earlier the perception

that Evolution contradicts a literal reading of Gene-

sis, which, for Christian fundamentalism, violates

biblical authority. But the factor that requires atten-

tion here is that some people—both Christian and

non-Christian—see Evolution as implying that there

is no God, as being a form of atheism. So, Evolution

becomes identified with the view that matter alone

is real, chance and randomness eliminate design and

purpose, moral absolutes do not exist, and a human

being is merely a complex animal with no special

dignity. However, these are not scientific claims;

they define the philosophical worldview of Natural-

ism (or Materialism).

Lewis, of course, was a sworn opponent of Natu-

ralism, but not of Evolution. He carefully distin-

guished Evolution as science from Evolution as

co-opted by philosophical naturalism.30 Naturalism

has been around since the dawn of philosophical

thought in Greece 2,500 years ago. Its advocates have

always claimed that “Naturalism-plus-the-science-
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of-the-day” explains all that needs to be explained,

and that therefore theological and metaphysical

explanations are obsolete. In our day, thinkers who

take this approach have been dubbed “the New

Atheists.” Lewis shrewdly cautions us not to fall

for their spin:

Please do not think that one of these views
[i.e., either Naturalism or Supernaturalism] was
held a long time ago and that the other has
gradually taken its place. Wherever there have
been thinking men both views turn up … You
cannot find out which view is the right one by
science in the ordinary sense.31

Lewis is making two important points: (1) That it is

pure propaganda that Supernaturalism was believed

when people were prescientific and intellectually

unsophisticated, but that science has now shown that

Naturalism is true. In point of fact, classical Christian

orthodoxy is always capable of the most sophisticated

engagement with any new information. (2) That sci-

ence—legitimately operating by methodological natu-

ralism—cannot decide between the two philosophical

options of Naturalism and Supernaturalism. For natu-

ralists to think that science itself provides evidence for

Naturalism is, ironically, to commit the same category

mistake earlier attributed to ID: failing to distinguish

what sorts of issues are properly addressed in the

fields of science and philosophy, respectively. The

New Atheists fallaciously claim that their philosophi-

cal position is closely linked to a scientific case for

atheism which is supported by evolutionary science,

whereas ID proponents fallaciously claim that their

version of science exposes weaknesses in evolution-

ary approaches and thus provides grounds for

thinking that something like Theism is true.

Lewis’s incisive criticisms of Naturalism mas-

querading as evolutionary science are still very rele-

vant to the growing cultural discussion. Consider

two famous examples of scientists promoting Natu-

ralism in the name of science. In the 1980s, Cornell

astronomer Carl Sagan burst on the scene with his

book Cosmos and the PBS series it inspired. The first

sentence of the book declares: “The cosmos is all that

is or ever was or ever will be.”32 The sum total of

reality is matter, continually and endlessly changing

in space. There is no intelligent and benevolent being

behind it all.

More recently, Oxford zoologist Richard Dawkins

makes the New York Times Best Seller List from time

to time with books arguing that Evolution combined

with philosophical naturalism provides a complete

and compelling explanation of the world. As a leader

of the New Atheism, he writes,

An atheist before Darwin could have said,
following Hume: “I have no explanation for
complex biological design. All I know is that
God isn’t a good explanation, so we must wait
and hope that somebody comes up with a better
one.” I can’t help feeling that such a position,
though logically sound, would have left one
feeling pretty unsatisfied, and that although
atheism might have been logically tenable before
Darwin, Darwin made it possible to be an intel-

lectually fulfilled atheist.33 [emphasis added]

So, for Sagan and Dawkins, the philosophical view

that physical stuff is ultimate reality can now be

coupled with a comprehensive scientific account

of how the physical realm developed and operates.

You have the complete package: Naturalism co-opts

Evolutionary Science. No need for a Creator-God;

the physical realm simply explains itself!

Lewis was extremely critical of Evolutionary

Naturalism as a total package because Naturalism

involves the denial of God, moral relativism, and

human devaluation. What science legitimately

reveals about Evolution is then pressed into the

service of a completely secular and godless vision

that justifies the technological and political manipu-

lation of humans—and this is touted as a “progres-

sive scientific outlook.” Lewis’s Space Trilogy is not

primarily about advanced space travel or futuristic

warfare but about the irreconcilable conflict between

the Christian tradition and the “developmental” or

“progressive” tendencies of modern thought. Profes-

sor Weston and Richard Devine, for example, repre-

sent different versions of the secular scientific vision.

In That Hideous Strength, the final book of the trilogy,

Lord Feverstone (Devine who has become politically

influential) reveals the real purpose of N.I.C.E. (the

National Institute of Coordinated Experiments) to

Mark Studdock, a young sociologist he is recruiting

as a propagandist for the cause:

If science is given a free hand it can now take
over the human race and re-condition it: make
man a really efficient animal … [T]he question
of what humanity is to be is going to be decided
in the next sixty years … Man has got to take
charge of Man. That means, remember, that some
men have got to take charge of the rest … You
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and I want to be the people who do the taking
charge, not the ones who are taken charge of.34

In “The Funeral of a Great Myth,” Lewis explains that

the myth of Developmentalism or Evolutionism or

Progressivism—i.e., the “Scientific Outlook”—twists

Darwin’s achievement in biology into a grand, senti-

mental narrative about how—from elemental begin-

nings, against all odds, over enormous spans of

time—life and then consciousness and then rational

thought arose. The narrative continues: although the

distant future is bleak and all existence ultimately

meaningless, this courageous creature that the uni-

verse has produced, Homo sapiens, can now shape its

own future.35 In The Abolition of Man, Lewis warns

about people of this persuasion who gain political

power and calls them “the Conditioners.”36 No doubt,

Hitler’s insidious crusade to “improve the species”

through eugenics helped fuel Lewis’s incisive cri-

tique. Of course, Lewis knew that Darwin’s theory

of organic evolution had been used to defend despi-

cable acts toward humanity; but the preeminently

logical Lewis knew full well that anyone could falla-

ciously dismiss any genuine fact by pointing out some

misuse of it.

Unpublished correspondence with his friend

Captain Bernard Acworth displays Lewis’s distress

that Darwin’s theory had “run mad” and become the

basis for the most fanatical views about the inevita-

ble progress and limitless possibilities of the human

race. Yet Lewis cannily describes his own thinking

on this subject as the process of measuring scientific

claims (as well as any other claims) by whether they

contradict Christian orthodoxy—“the Creed,” as he

says.37 Since scientific evolution does not conflict

with orthodoxy, he politely refuses to reject it and

equally politely declines to write a recommendatory

preface to Acworth’s antievolutionary book, The Lie

of Evolution. Some commentators place undue em-

phasis on Lewis’s remark that he has come to regard

Evolution as “the central and radical lie in the whole

web of falsehood” which so strongly influences

modern thought. Such interpretations fail to account

for the many contextual clues in the letters indicating

that Lewis is not making this pronouncement about

Evolution as science but about evolutionary science

turned into a philosophical viewpoint which is natu-

ralistic at its core. Although the correspondence tran-

spires later in Lewis’s life, it is consistent with

Lewis’s earlier published writings. The little-known

letters to Acworth still show a lucid Lewis who re-

mains focused on Progressive Evolutionary Philoso-

phy, commonly known as Social Darwinism, as his

real target, not the science of Evolution. He is not

concerned about the prospect of our subhuman

ancestry but consistently attacks the reductionism

of our personhood in theory which leads ultimately

to dehumanization in practice.38 “Reductionism,” of

course, is reducing something to what it is not—

qualitative matters to quantitative, the rich dimen-

sions of our humanity to the purely physical.

The real debate is between the worldviews of

Naturalism and Theism, or, really, Christian Theism.

To demonstrate the conceptual advantages of Chris-

tian Theism, Lewis uncompromisingly works at such

questions as, Which philosophical perspective pro-

vides a better explanation of everything we know?

Which provides a more adequate vision of reality as

a framework for making sense of important features

of life and the world? Throughout his writings,

Lewis hammers away at Naturalism’s inadequacies,

at its reduction of many important features of reality

to a deterministic material process. He is particularly

worried about the distortions of consciousness of

moral law, rational thought, and finite personhood.

Christian Theism, as he argues in many venues, is

philosophically far superior to Naturalism—which is

frequently encountered in the guise of “the Scientific

Outlook”—in explaining these fundamental phenom-

ena. He also argues that Christian Theism is superior

to Naturalism in explaining science itself, since Nat-

uralism undercuts the validity of rational thought,

which is essential for science. Lewis maintains that

science as a knowledge-gathering enterprise makes

best sense within a Christian worldview, which

affirms that a rational God creates and upholds a

rational finite reality and gives human beings the

rational powers to investigate it.39 As Lewis says,

“The scientific point of view cannot fit in … even

science itself. I believe in Christianity as I believe

that the Sun has risen, not only because I see it,

but because by it I see everything else.”40

Furthermore, since Lewis affirms that “all truth is

God’s truth, wherever it may be found,” he refuses

to surrender the scientific truths of Evolution to

Naturalism.41 One reason for this is that he believes

that the facts are what they are and must be accepted

when properly established. This allowed Lewis to

see evolutionary science as revealing fascinating

details about how God’s physical creation has devel-

oped and continues to function. Another reason is
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that Lewis believed that the very character of the sci-

entific facts can reveal something about God and his

ways. In this regard, he perceives compatibilities and

even deep resonances between Christian Theism and

Evolution that are important to the articulation of

a comprehensive and informed Christian world-

view.42 Lewis knew that the doctrine of creation

entails that, in principle, all truths fit together as

a consistent, unified whole; they are not disparate

beads on a string. But in practice we are always

working toward greater comprehension, trying to

perceive more connections and develop a holistic

perspective—in other words, we practice “faith seek-

ing understanding.”43 Lewis himself is a wonderful

model of a Christian mind seeking understanding of

the role of science in the human search for knowl-

edge and insight into the evolutionary contours of

the universe which science investigates.

In Miracles, Lewis offers a charming description

of what it is to see Nature properly as a creature—

a description that even heightens our awareness of the

resonances between Christian faith and Evolution:

Only Supernaturalists really see Nature. You
must go a little away from her, and then turn
round, and look back. Then at last the true land-
scape will become visible. You must have tasted,
however briefly, the pure water from beyond the
world before you can be distinctly conscious of
the hot, salty tang of Nature’s current. To treat
her as God, or as Everything, is to lose the whole
pith and pleasure of her. Come out, look back,
and then you will see.44

Supernaturalism—not just any old supernaturalism,

but orthodox Christian Theism—is the best vantage

point for understanding the natural world. Lewis

affirmed that an infinite personal Creator willed that

the physical universe come into being and, through

a long and complicated process, bring forth a special

kind of being, the human being, in which rationality

and animality are united.45 From this perspective,

the evolutionary character of the universe can be seen

as physical nature’s exploration of contingent possi-

bilities within lawful structure, but still as having

a divinely willed trajectory leading to a creature who

could relate to God. Classical Christian theology

does not entail that either the natural world or the

human enterprise was created without chanciness

and contingency, without the potential for develop-

ment along alternative possible routes, and therefore

strictly determined. Evolution in the physical realm

and free will in the moral realm mutually attest to the

significant degree of openness in God’s creation.

Lewis’s Trinitarian Vision
Both Classical Christian Theology and Evolution

suggest a dynamic, self-actualizing aspect to reality.

Lewis is insightful about this congruence and incor-

porates it into his articulation of the Christian vision.

In doing this, he is clearly a Christian Theistic Evolu-

tionist, or an Evolutionary Christian Theist. So, what

does Lewis say God is up to in this evolutionary uni-

verse? In answering this question, Lewis is at his best.

Book Four of Mere Christianity is entitled “Beyond

Personality: Or First Steps in the Doctrine of the

Trinity.” In this section, Lewis summarizes the an-

cient vision of the church: that the heart of reality is

a Self-Living, Self-Giving Life which created every-

thing else and seeks relationship with it. The Triune

God is inherently personal and interpersonal, mean-

ing that his created universe is deeply relational,

a context for finite persons to enter loving relations

with God and others. The Triune God is the original

Person and the fulfillment of our own creaturely

personhood. Evolutionary science investigates Bios,

as Lewis calls it, or the very important but finite bio-

logical life we possess. However, Lewis explains that

God offers us Zoe: the higher kind of life, the life of

unspeakable and unending joy and beatitude radiat-

ing from God’s own life. Bios is not opposed to Zoe,

not contradictory to it. Bios is not evil or the root of

sin. It is simply the physical life with which human

rational nature is intimately and essentially identi-

fied. But Bios is invited to be taken up into Zoe—to be

completed, transformed, and given ultimate signifi-

cance by Zoe. This is amazing! Our destiny is beyond

the physical, not by diminution or rejection of the

physical but by its inclusion in a higher dimension

of reality, the very Life of God.46

Lewis paints a word picture of the Higher Life in

a compelling discussion of the Trinity and the essen-

tial love relations among the Divine Persons:

God is not a static thing—not even a person—
but a dynamic, pulsating activity, a life, almost
a kind of drama. Almost, if you will not think me
irreverent, a kind of dance … The whole dance,
or drama, or pattern of this three-Personal life is
to be played out in each one of us: or (putting
it the other way round) each one of us has got
to enter that pattern, take his place in that dance.
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There is no other way to the happiness for
which we were made. Good things as well as
bad, you know, are caught by a kind of infection.
If you want to get warm you must stand near
the fire: if you want to be wet you must get into
the water. If you want joy, power, peace, eternal
life, you must get close to, or even into, the thing
that has them. They are not a sort of prize which
God could, if He chose, just hand out to anyone.
They are a great fountain of energy and beauty
spurting up at the very centre of reality. If you
are close to it, the spray will wet you: if you
are not, you will remain dry. Once a man is
united to God, how could he not live forever?
Once a man is separated from God, what can
he do but wither and die?47

The Great Dance is a major theme in Lewis’s writings:

that the relational reality God has created is about

giving and receiving, about cooperation with God as

our True Center; but we have gotten out of step and

need to find our way again in the Dance. In Perelandra

(Book Two of the Space Trilogy), Lewis spends several

pages developing this theme.48 But it is not novel; it is

a creative restatement of a profound idea stemming

from the ancient church. St. Gregory of Nazianzus

(Great Patriarch of Constantinople in the fourth-cen-

tury Eastern Church) characterized God’s inner life

as “the Great Dance.” This was Gregory’s way of por-

traying the idea of “mutual indwelling” (perichoresis)

in Jesus’s comments in chapters 14–17 of the Gospel of

John (about the mutual indwelling of the Father and

the Son, the Son and believers, and so forth). This is

a deeply relational universe, a perichoretic universe.

And although we have broken relations at all levels,

God’s faithful redemptive activity is at work to heal,

uplift, and restore us. Our transformation is the goal.

The last lines of Mere Christianity incorporate Evo-

lution into the Christian vision while rejecting

human engineering based on a misuse of evolution-

ary ideas. Let us meditate on these lines and allow

them to serve as a fitting benediction to this study:

Perhaps a modern man can understand the
Christian idea [of transformation] best if he
takes it in connection with Evolution. Everyone
now knows … that man has evolved from lower
types of life. Consequently, people often won-
der, “What is the next step?” “When is the thing
beyond man going to appear?” … [Some sup-
pose a] “Superman” [will appear] with extra
legs or arms … [P]opular guesses at the Next

Step [envision] men developing great brains
and getting greater mastery over nature … [But]
I cannot help but think that the Next Step will
be really new … I should expect the next stage
not to be a stage in Evolution [as science studies
it] at all. And I should not be surprised if, when
the thing happened, very few people noticed
that it was happening.

[T]he Christian view is precisely that the Next
Step has already appeared. And it is really new.
It is not a change from brainy men into brainier
men: it is a change that goes off in a totally differ-
ent direction—a change from being creatures
of God to being sons of God. The first instance
appeared in Palestine two thousand years ago.
In a sense, the change is not “Evolution” at all,
because it is not something arising out of the
natural process of events but something coming
into nature from outside. But that is what
I should expect. We arrived at our idea of “Evo-
lution” from studying the past. If there are real
novelties in store then of course our idea, based
on the past, will not really cover them …

At the earlier stages living organisms … had …
no choice or very little choice about taking the
new step … But the next step … of being turned
from creatures into sons is voluntary … I have
called Christ the “first instance” of the new man.
But of course He is something much more than
that … He is … the new man [who takes Bios

up into Zoe] …

At the beginning I said there were Personalities
in God. I will go further now. There are no real
personalities anywhere else. Until you have
given up your self to Him you will not have
a real self … But there must be a real giving up
of the self. You must throw it away “blindly”
so to speak … Submit to death, death of your
ambitions and favourite wishes every day and
death of your whole body in the end: submit
with every fibre of your being, and you will find
eternal life. Keep back nothing. Nothing that
you have not given away will be really yours.
Nothing in you that has not died will ever be
raised from the dead. Look for yourself, and you
will find in the long run only hatred, loneliness,
despair, rage, ruin, and decay. But look for
Christ and you will find Him, and with Him
everything else thrown in.49
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Ten Lunar Legacies:
Importance of the Moon
for Life on Earth*

Joseph L. Spradley

The origin, size, and location of our Moon play a unique and essential role for the
existence of life on Earth. Earth’s Moon is the largest moon in the solar system in
relation to its host planet and appears to have formed in a unique way, compared to all
other known moons, by a giant glancing collision. Computer simulations of this giant-
impact theory have led to a new recognition of the importance of the Moon for life on
Earth. Ten apparently life-sustaining results from a glancing collision and large Moon
are summarized, along with their implications for the uniqueness of life on Earth.

I
t has long been assumed that many

earthlike planets exist around the

billions of stars in our galaxy, and

that life is therefore widespread in the

universe.1 Recent considerations have

shown that the conditions for a habitable

planet are quite strict and that life on

Earth may be a highly unusual result

of many unique features of our planet.2

Many of these life-sustaining features can

now be traced to the formation of our

Moon, an event that itself is highly

random and rare, but appears to be

an essential requirement for producing

a habitable planet.3 Such an event is the

result of probabilistic natural processes,

but can also be viewed as a providential

legacy.

Our Moon has several unusual fea-

tures that have long confounded at-

tempts to explain its origin. It is about

fifty times larger than any other moon

in the solar system relative to the mass

of its host planet. It has the largest angu-

lar momentum relative to the mass of

the planet about which it revolves. It has

a much lower density and much less

iron than that of Earth and the other ter-

restrial planets. The Apollo missions of

the early 1970s revealed other unusual

features, including a lack of volatiles

and evidence that a deep ocean of

magma once existed on the Moon.4

None of the historical theories for the

origin of the Moon could account for all

of these unusual features. The coaccre-

tion (sister) theory that the Moon was

formed together with Earth out of the

proto-planetary disc was suggested by

Immanuel Kant in 1755 and developed

by Edouard Roche in 1873.5 However,

it could not account for the differences in

chemistry and density between the two

bodies. In 1898, George Darwin, son of

Charles Darwin, introduced the fission

(daughter) theory that the Moon was

spun off from Earth. Although this the-

ory failed because fission would require

a much faster rotation of Earth (about

two hours), it did reveal that tidal fric-

tion is slowing Earth’s rotation and that

the Moon was once much closer when
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the day was only about five hours long.6 In 1909,

Thomas Jefferson See proposed the capture (spouse)

theory that Earth’s gravity captured the Moon as

it passed nearby.7 This theory failed despite efforts

by Harold Urey in the 1950s, since there was no

accepted way to slow the Moon enough for capture.8

The giant-impact theory combines features of all

the previous theories and resolves most of their

problems. It was first suggested in a 1946 paper by

Canadian geologist Reginald Daly at Harvard, but

was largely overlooked.9 After the Apollo program,

William Hartmann and Donald Davis began to

apply computer programs to the problem of plane-

tesimal formation in the early solar system, and con-

firmed the power law for the size distribution of

planetesimals consistent with crater sizes on the

Moon’s surface: for roughly every thousand 1-km

craters, there are one hundred 10-km craters, ten

100-km craters, and one 1000-km basin. Their work

showed that planetesimal accretion by collisions,

leading to the formation of Earth, could produce

bodies in its accretion zone as large as the Moon.

It then occurred to Hartmann that such an object in

Earth’s orbit could have impacted Earth in a glancing

collision to form the Moon. Such a collision would

provide vast energy, explaining the Moon’s magma

ocean, lack of volatiles (evaporated in the collision),

and lack of an iron core (sunk into Earth). In 1975, he

and Davis published their giant-impact theory.10

When Hartmann first presented these ideas in

1974, he learned that Alastair Cameron, another

Canadian at Harvard, was working on the same

theory with a postdoctoral student, William Ward.

An abstract of their work was published in 1976.11

Using computer simulations of a glancing collision,

they could account for the formation of the Moon

if the impactor was a Mars-sized object about ten

times larger than the Moon. About half of the debris

blasted into space by the collision would remain

in orbit around Earth and in a few weeks would

coalesce to form the Moon, at that time about fifteen

times closer than today. The collision would increase

the daily rotation period of Earth to about five hours,

increase its mass by about 10 percent, and produce

a Moon lacking volatiles and an iron core.

Little attention was given to the giant-impact theory

until, nearly a decade later, a post-Apollo conference

was held in 1984 at Kona, Hawaii, on the origin of

the Moon. Several papers were presented on the

giant-impact model, leading to an unprecedented

agreement among many of the conferees on the

advantages of the model.12 This Kona consensus led

to more and improved computer simulations, nota-

bly by Cameron, now retired to Arizona, and by

Robin Canup at the Southwest Research Institute in

Boulder, Colorado.13 They began using the “smooth

particle hydrodynamics” (SPH) method, which had

been developed for modeling bomb explosions.

These new simulations differentiated between rock

and iron “particles” (several thousand of each) and

now showed the melted iron core of the impactor

falling back and sinking into Earth’s core. Accretion

models suggest that the giant impact occurred about

40 million years after the formation of the solar

system at about 4.57 billion years ago as determined

from the oldest meteorites, giving the date for the

birth of the Moon at about 4.53 billion years ago.

(See Figure 1.)

Several benefits of our Moon have long been

recognized, such as illumination of the night sky, the

phases of the Moon for keeping time, and the lunar

tides for helping to cleanse and oxygenate the

oceans. With the growing consensus in support of

the giant-impact theory, there has been an increasing

recognition that the formation of the Moon was criti-

cal in providing the conditions needed for life on

Earth.14 Several authors have suggested this lunar

legacy over the last two decades: In his 1993 book

What if the Moon Didn’t Exist? Neil Comins lists three

or four of these necessities for life, depending on

how they are counted; Peter Ward and Donald

Brownlee list about four or five in their 2000 book

Rare Earth; Guillermo Gonzalez and Jay Richards list

about five or six in their 2004 book Privileged Planet;

and Hugh Ross lists about six or seven in his 2009

book More Than a Theory.15 Summaries of ten such

factors essential for life on Earth, which now appear

to be related to the formation of a large Moon, are

discussed below under the assumption that complex

life requires liquid water. The first five of these fac-

tors relate to the giant impact itself, and the last five

relate to the subsequent influence of the Moon on

Earth. Many of these factors are debatable, but they

provide a framework for further discussion and

research. Arguably, the absence of any one of these

lunar legacies might have prevented the existence

of life on Earth.

268 Perspectives on Science and Christian Faith

Article
Ten Lunar Legacies: Importance of the Moon for Life on Earth



Lunar Legacies
for a Habitable Earth
1. Faster rotation rate for Earth. The glancing colli-

sion that formed the Moon appears to have given

Earth its initial 5-hour rotation rate, much faster than

any other planet in the solar system.16 This rotation

rate was sufficiently rapid so that over the time for

life to develop, the rate could be slowed by the

Moon’s tidal action on Earth’s oceans to our current

24-hour day, which moderates daily temperature

variations and makes photosynthesis a viable possi-

bility. Wide temperature variations occur on Mer-

cury with its rotation rate of fifty-nine days produced

by the Sun’s tidal action, causing its long 100K nights

and 700K days to vary far beyond the freezing and

boiling points of water.

Recent computer simulations suggest that Mars

also sustained a giant impact, causing the hemispheric

dichotomy of southern highlands and northern

lowlands.17 These simulations required an oblique

collision at between 30° and 60° to account for the

unusual surface of Mars, which apparently gave it

a rotation rate similar to that of Earth’s current rate,

but without enough energy to produce a large moon

to slow its rotation. The slow retrograde rotation of

Venus (-243 days) suggests a large collision of some

kind, reversing its rotation but not forming a moon.18

Although giant impacts of a random nature appear

to have had a variety of effects on terrestrial planets,19

only Earth gained a large Moon with its favorable

results that allow for life.

2. Favorable axial tilt of Earth. The glancing collision

that formed the Moon would almost certainly have

changed Earth’s axial tilt (obliquity), leading sooner

or later to its favorable axial tilt of about 23° relative

to a perpendicular to Earth’s orbital plane (ecliptic)

and thus its relatively mild seasonal variations.20 In

the giant-impact model, the debris cloud that formed
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Figure 1. Giant-impact computer simulation for oblique collision of a 0.14-Earth-mass body at a velocity of 5 km/s. It encourages a new

appreciation for the special gift of life and an environment suitable for its survival. It echoes the words of Psalm 8:3–4, “When I look at

your heavens, the work of your fingers, the moon and the stars, which you have set in place, what is man that you are mindful of him,

and the son of man that you care for him?” Figure courtesy of A. G. W. Cameron and W. Benz, Smithsonian Astrophysics Institute, from

S. R. Taylor, Solar System Evolution (Cambridge, Cambridge University Press, 1992), 159.



the Moon would likely be in the equatorial plane of

Earth’s rotation, but the Sun’s gravity would tend to

pull it toward the ecliptic plane. The small (5°) inclina-

tion of the Moon’s orbit relative to the ecliptic plane

remains unexplained, but probably arises from tidal

interactions with the Sun and Earth. A large axial tilt

beyond 60° would make life difficult due to frozen

oceans extending to the equator, and a small tilt would

allow little or no seasonal variations to help stimulate

evolutionary processes.21 By comparison, the larger

gravity from the Sun on Mercury has resulted in no

tilt, which allows for no seasonal variations.

For several years, evidence has suggested that

Earth experienced widespread glaciation, reaching

nearly to the equator between 800 and 600 million

years ago, the melting of which might have triggered

the Cambrian evolutionary explosion.22 The usual

explanation for this “snowball Earth” effect is the

fact that the early Sun was dimmer and the oceans

had absorbed most greenhouse gases such as carbon

dioxide. A radical suggestion in 1993 claimed that

the axial tilt of Earth was greater than 54° during

most of its history, making equatorial regions the

coldest part of the planet, and that core-mantle dissi-

pation reduced it to 23° about 600 million years ago.23

But this does not explain why such viscous dissipa-

tion occurred over only a short period of Earth’s his-

tory. Another suggestion is a process called climate

friction (oblateness-obliquity feedback), in which

axial tilt shifts from redistribution of glacial ice

masses.24 Recent analysis has shown that such

a mechanism can only account for a shift of 3° or 4°

over the last 800 million years.25 Evidence from the

growth patterns of an 850-million-year-old stromat-

olite, assuming growth toward the noontime Sun

(heliotropism), suggests a 26.5° axial tilt at that time.26

3. Greenhouse gases removed. Several investigators

have suggested that a giant-impact formation of the

Moon would have stripped Earth of much of its pri-

mordial atmosphere.27 Venus, our nearest planet in

both distance and mass, has an atmospheric pressure

about 90 times that of today’s Earth. The thick atmo-

sphere on Venus consists mostly of carbon dioxide,

which traps solar radiation by the greenhouse effect,

causing a surface temperature of about 700K that boils

away all surface water.28 Surface water on Earth helps

to absorb excess carbon dioxide, but may not have

been able to remove quantities like that on Venus

without a giant impact.

With Earth’s surface in a molten state after the

collision, a new atmosphere would form from out-

gassing and comet collisions. A few million years

after the giant impact, Earth’s surface would be cool

enough to form a crust and for water vapor to con-

dense and form the oceans, which then would begin

to absorb carbon dioxide.29 The reformulated atmo-

sphere on Earth after the collision and water conden-

sation was thin enough to prevent a runaway

greenhouse effect and sufficiently transparent to

eventually allow photosynthesis to occur with its

associated production of oxygen.

4. Strong magnetic field formed. Computer simula-

tions of the giant-impact theory show the molten iron

core of the impactor sinking into Earth’s iron core (see

Figure 1e).30 Enlargement of Earth’s liquid-iron core

together with a much faster rotation rate from the

giant impact increased Earth’s magnetic field to about

100 times larger than any other rocky planet. The

dynamo theory of Earth’s magnetic field is analogous

to the magnetic field from a current-carrying coil of

wire (electromagnet), but involves the more complex

rotation, convection, and electrical conduction of

Earth’s liquid-iron core.31 Such a strong magnetic field

deflects the high-energy charged particles in the solar

wind, which would otherwise strip much of Earth’s

atmosphere and threaten any emerging life.32

A small magnetic field on Mars indicates a limited

iron core as suggested by its low density; in addition

the slow rotation rates of Mercury (59 days) and

Venus (243 days) produce little or no magnetism to

deflect the solar wind. This was confirmed in 2008

when the European Space Agency’s Mars Express

and Venus Express spacecrafts detected significant

atmospheric depletion on both planets due to the

solar wind. Apparently the atmosphere on Venus is

sustained by large-scale volcanic activity, but Venus

Express detected hydrogen and oxygen atoms escap-

ing from the atmosphere of Venus during solar

storms, leaving little water vapor in its atmosphere.33

5. Stronger gravity holds water vapor. In the giant-

impact simulations, most of the mass of the Mars-size

impactor is accreted to Earth, increasing its mass by

about 10 percent. This increased mass is especially

critical in providing sufficient gravity to hold enough

of Earth’s water vapor in its atmosphere for a long

period before condensing to form the oceans.34 Too

much mass might have held even more water vapor,

which could have inundated all land and produced
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a “waterworld” that would support only sea life. The

loss of planetary atmospheres is a complex process

involving several thermal and nonthermal mecha-

nisms with no single threshold, but the most impor-

tant factors are temperature and gravity. High upper-

atmosphere temperatures produce high molecular

speeds, and larger mass and its gravity increase the

escape velocity.35

The escape velocity for molecules in Earth’s atmo-

sphere is more than twice that of Mercury and Mars,

which have lost most of their atmospheres even

though Mars is much further from the Sun. The es-

cape velocity on Venus is only about 10 percent less

than that on Earth, but insufficient to prevent the loss

of water vapor by thermal processes and by the solar

wind.36 Some estimates indicate that Venus could

have lost an ocean’s worth of water in a few tens of

millions of years.37 Water vapor is especially vulner-

able to leakage since its molecular weight is among

the smallest of atmospheric gases, and dissociation

of water molecules by collisions or ultraviolet radia-

tion nearly inevitably leads to loss of hydrogen.

6. Plate tectonics supported by giant impact. Several

features of a giant impact appear to have contributed

to the unique tectonic activity on Earth, occurring on

no other known planet. These features include a

removal of up to 70 percent of Earth’s silicate crust to

form the Moon, a large increase in core and mantle

heat, and an increase in radioactive isotopes to sustain

this heat. A similar giant impact on Mars appears to

be the cause of crustal thinning of the northern hemi-

sphere lowlands of Mars, but not energetic enough to

support plate tectonics.38 As a thinner crust re-formed

on Earth after the collision, it was more susceptible to

cracking and the driving forces of heat convection.39

The giant impact added to the internal heat of Earth

both from the collision energy and from an increase

in radioactive isotopes. Plate tectonics built the moun-

tains and continents of Earth, without which it would

be mostly covered by water with little chance for

developing land-based life. For example, if water cov-

ered the thicker crust on Venus to an average depth

of only 3 kilometers, it would cover more than 90 per-

cent of its surface, and any remaining land would

eventually erode.

Tectonic activity also recycles the crust, bringing

minerals to the surface and controlling long-term cli-

mate by the carbon cycle that balances atmospheric

carbon dioxide.40 When volcanic carbon dioxide traps

heat and temperatures increase, more evaporation

occurs and increased rainfall washes the carbon di-

oxide into the oceans, causing the water and air tem-

peratures to drop. This carbon dioxide eventually

forms limestone on the ocean bottom, which is then

recycled by plate tectonic activity (subduction) and

returns to the atmosphere again by associated volca-

nic activity. Without this cycle Earth would have

undergone either a runaway greenhouse effect with

too much carbon dioxide, or a runaway snowball

effect without enough carbon dioxide in the atmo-

sphere to trap heat.

7. Huge tides enrich oceans with minerals. In the

giant-impact model, many minerals needed for life

probably sank with iron into the mantle and core of

the molten Earth, but turbulent convection probably

retained some minerals near the outer mantle bound-

ary. Some of the impact debris was vaporized into a

silicate disk around Earth, about half of which formed

the Moon.41 After the impact, the surface cooled by

radiation and the crust began to form within about

one thousand years.42 Condensation of the disk fol-

lowed, and some metals condensed from the giant-

impact debris and fell back into Earth’s re-forming

crust to form a veneer of life-essential minerals, some

of which were later brought to the surface by tectonic

activity.

Another possibility is that these minerals might

have also been enriched in Earth’s crust by a late

heavy bombardment of asteroids and comets that

occurred about 4 billion years ago, as shown by the

crater record on the Moon, although there is little

evidence of these minerals on the Moon’s surface.

Recent evidence has identified zircons in Earth’s

crust dating before this bombardment at 4.4 billion

years ago.43 When the Moon was about ten times

closer than it is now and the day had slowed to per-

haps ten hours, the tidal forces would be one thou-

sand times larger, since they increase as the inverse-

cube of the distance, and tides would be hundreds of

times higher than today. Huge tides from the early

Moon would erode minerals from far inland about

every five hours, enriching the oceans with the min-

erals needed for life.44

8. Lunar tides slow Earth’s rotation. As shown by

George Darwin, the tidal forces between Moon and

Earth slowed Earth from its initial 5-hour rotation to

its present 24-hour rotation, and the Moon moved out-

ward from at least 3 Earth-radii, the so-called Roche
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limit for forming a satellite, to its current 60 Earth-

radii. Early recession of the Moon in the first few

hundred million years would be rapid due to much

stronger crustal and ocean tidal action, and Earth’s

rotation would also decrease rapidly.45 Early rapid

rotation would produce super hurricane-force winds,

similar to those observed on Jupiter with its rapid

ten-hour rotation, which would pose severe threats

to most life forms.

After the initial rapid decrease in rotation of Earth

and the formation of its oceans, ocean tides would

continue the slowing process. A slower rotation rate

optimizes wind circulation and surface temperatures

for life. Geological evidence for slowing of Earth’s

rotation comes from measurements of tidal rhyth-

mites, alternating layers of silt and sand offshore

from tidal estuaries, showing that Earth’s rotation

had slowed to about eighteen hours by about 900

million years ago, and to about twenty-two hours

by 600 million years ago.46

9. Tides produce tidal pools for emerging life. In ad-

dition to the role of lunar tides in helping to cleanse

and oxygenate the oceans, tidal pools have long been

recognized as good locations for concentrating nutri-

ents, by evaporation, for emerging life forms. Rapid

tidal cycling occurred when the day was shorter and

the Moon was closer, so that the tides would have

been larger and tidal pools would cover larger areas.

It has been suggested that cycles of wetting and evap-

oration along the shorelines of the early oceans might

have provided the kind of environment in which

protonucleic acid fragments could begin to associate

and assemble molecular strands leading to the origin

of life.47

Since the early Moon receded much more rapidly

due to strong crustal and ocean tides, it may not

have been much closer to Earth when life was emerg-

ing than it is now.48 As the Moon recedes, its force

on Earth weakens, eventually reaching about twice

the force of the Sun and producing lunar cycles of

spring and neap tides, which allow for longer peri-

ods of evaporation and concentration of nutrients for

early life forms to develop in intertidal pools. Since

organic reactions proceed slowly, these longer cycles

increase the possibility of long sequences of chemical

reactions favorable to emerging life forms. Inciden-

tally, this condition of similar forces by the Sun and

Moon happens to correspond to each having nearly

the same angular size, which allows for dramatic

eclipses.49

10. The Moon stabilizes the tilt of Earth’s axis. As

mentioned above (legacy 2), there have been sugges-

tions that Earth’s axial tilt might have been much

larger during much of Earth’s history, even though

the tendency of the Sun’s gravity is to minimize axial

tilt on the closer planets. If Earth did have a larger

axial tilt, the early Moon’s strong tidal effects might

have had a role in reducing this tilt since its orbit

is closer to the ecliptic plane. However, a larger tilt

could also have resulted in chaotic changes in Earth’s

axial tilt with disastrous results on climate and life.

Since the early 1990s, it has been known that the axial

tilts of both Earth and Mars are subject to the possibil-

ity of chaotic variations due to gravitational forces

from the outer giant planets.50

Fortunately, the large size of our Moon produces

sufficient gravitational force to keep the axis of Earth

inclined in a narrow range between about 22º and

25º, stabilizing annual climate variations in a favor-

able range for living organisms and producing the

regular seasons that occur on Earth.51 In this respect,

the Moon acts as a kind of regulator for climate

on Earth. It prevents the kind of large and chaotic

changes in tilt that have been shown to occur over a

few million years on Mars, which has two very small

moons but no large moon to stabilize its axial tilt.52

Conclusion
All of the above legacies are potential contributions

to making life on Earth possible, and it appears that

the lack of any one of them might have prevented the

development of complex life forms, if not life itself

as we know it. Not only is it remarkable that Earth

has all these life-sustaining features, but that they all

appear to be the legacy of our Moon. Beyond these

features, Earth has many other properties that are

needed for life, such as the right size Sun, a favorable

location in the galaxy, the right location in the solar

system, the ozone layer to protect from ultraviolet

radiation, and many others. These conditions greatly

restrict the possibilities of life elsewhere in the uni-

verse when factored into the 1961 Drake equation for

estimating how many other planets might support

extraterrestrial life, which led to the oft-quoted esti-

mate of one million.53 In spite of these restrictions,

Frank Drake, as late as 1992, still insisted that there
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should be about 10,000 planets with intelligent life

in our galaxy.54 He made no attempt to take into

account the importance of a large moon for life.

Computer studies have shown that any accreting

planet has some chance of being hit by a planetesi-

mal object one-tenth its size in the same accreting

zone, and that the giant-impact theory of the Moon

fits within this probabilistic framework. However,

it is also evident that the right kind of glancing colli-

sion is not inevitable and, in fact, has very low proba-

bility. One estimate of this probability takes into

account five independent parameters, each with its

own estimated probability (in parenthesis): the right

size impactor (0.001), the right time for the impact

to occur (0.1), the right direction for an effective

glancing collision (0.03), the right point of impact on

the proto-earth (0.2), and the right speed to place

enough debris in orbit (0.01). The product of these

factors gives an estimated probability of about 10-8

for this event.55 Although these probability factors

are somewhat arbitrary, the final estimate is consis-

tent with the fact that no other planet is known to

have had a similar glancing collision that produced

a large moon. It is also consistent with recent data

from an infrared survey of more than four hundred

young stars (about 30 million years old, and thus

past their planet-forming age), carried out by

NASA’s Spitzer telescope, revealing only one dust

cloud signature large enough to be a possible moon-

forming collision.56

Applying the above probability for a large moon

from a glancing collision to the very optimistic Drake

estimate in 1992 of 10,000 intelligent civilizations in

our galaxy, suggests a very low probability (10-8 x

10,000 = 0.0001) for any other planets in our galaxy

with intelligent life. This probability is much lower if

other factors ignored by Drake for a habitable planet

are taken into account, such as proto-planet size and

composition prior to a glancing collision, size and

location of its parent star, and many other critical

factors.57 Although such low probabilities do not

prove divine intervention, they do suggest the possi-

bility of a plan and purpose behind natural events.

The random or stochastic nature of such events

can be viewed in a Christian framework, where

“random” could be translated as “non-predictable”

within a generalized doctrine of divine providence.58

In such a view, God can work through a preordained

plan or a continuous supervision of his creation,

perhaps through quantum uncertainties consistent

with the causal order of creation.59 This is reflected

in Charles Darwin’s prefatory quote of Anglican

priest and historian of science William Whewell

in the first edition of On the Origin of Species:

But with regard to the material world, we can
at least go so far as this—we can perceive that
events are brought about not by insulated
interpositions of Divine power, exerted in each
particular case, but by the establishment of
general laws.60

The special nature of our Moon and its Earth-shaping

role reveal the unusual legacy that makes life pos-

sible. The apparently unique nature of our Earth-

Moon system violates the contemporary materialistic

faith that life is commonplace in the universe. For

Christians, it supports the belief that God can work

through natural and seemingly random processes to

achieve his purposes in creation.61 It encourages a new

appreciation for the special gift of life and an environ-

ment suitable for its survival. It echoes the words of

Psalm 8:3–4, “When I look at your heavens, the work

of your fingers, the moon and the stars, which you

have set in place, what is man that you are mindful of

him, and the son of man that you care for him?”�
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Seeking a Signature
Dennis R. Venema

SIGNATURE IN THE CELL: DNA and the Evidence for Intelligent
Design by Stephen C. Meyer. New York: Harper Collins Publishers, 2009.
viii + 613 pages. Hardcover; $28.99. ISBN: 9780061472787.

S
tephen C. Meyer’s recent tome

Signature in the Cell (hereafter, Sig-

nature) represents the “state of the

art” for the intelligent design (ID) move-

ment with respect to the origin of biologi-

cal information. With Signature, Meyer

claims to have established ID as the best

scientific explanation for information in

DNA, and thus, to have established the

presence of a designing intelligence at

the origin of life. The book is a landmark

for the ID movement, and, in light of its

claims, is of significant interest to Chris-

tians in the sciences. If Meyer’s claims

indeed are found to have scientific sup-

port, they would represent perhaps the

most significant scientific advance in the

last several hundred years, and at the

same time, provide no less than “a blue-

print for twenty-first-century biological

science.”1

Signature in the Cell—
Overview
Meyer begins Signature with a personal

history of his entry into the design move-

ment and his growing interest in what

he terms “the DNA enigma—the mystery

of the origin of the information needed

to build the first living organism.”2 From

there he moves on to an introduction to

early origin-of-life research (chap. 2) and

a narrative of Watson and Crick’s dis-

covery of the structure of DNA (chap. 3).

In chapter 4, Meyer discusses his ideas on

the information content of DNA, and in

chapter 5, he describes cellular informa-

tion processing (transcription and trans-

lation), presenting these as a “chicken-

and-egg” problem for naturalistic origin-

of-life research to explain. In chapters 6

and 7, Meyer outlines his strategy by

which he will argue for ID as the best

scientific explanation for the information

present in DNA.

The core of Meyer’s argument can be

found in chapter 7. Here he proposes

three criteria for establishing ID as the

best explanation for the origin of biologi-

cal information: evidence that the cause

was (1) present at the required time,

(2) known to be causally adequate for

the effect in question, and (3) the “ab-

sence of evidence (despite a thorough

search) … of … other possible causes.”

Meyer also argues that the first criterion

can be met if there is only one possible

cause of the effect in question:

If there is only one possible cause
of a salient piece of evidence, then
clearly the presence of that evi-
dence establishes the past existence
of its cause.3

This, in a nutshell, is the argument of

the entire book. The second criterion (that
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intelligence can be the origin of information) is taken

as a given. All that remains is for Meyer to establish

with a “thorough search” that intelligence is the only

possible source of biological information. In so doing,

he will argue that ID qualifies as the best scientific

inference for the information we find in DNA. Of

course, the power of this argument lies squarely in the

quality of his “thorough search” for alternate causes.4

Meyer’s quest for other explanations spans seven

chapters, only one of which (at a slim twenty-eight

pages) deals with the RNA world, one current hy-

pothesis for the origin of life from abiotic precursors.

The remaining six chapters of this section (totaling

123 pages) discuss historical models of abiogenesis

that are no longer under serious consideration (if,

indeed, they ever were). Having surveyed, to his

satisfaction, natural causes for the origin of biologi-

cal information and found them wanting, Meyer

concludes that ID is the best explanation (chap. 15),

compares his findings with William Dembski’s

“Explanatory Filter” (chap. 16), and argues that his

approach is not an argument from ignorance (chap.

17). Importantly, Meyer claims that he argues not

from absence of knowledge, but rather from knowledge

of absence of competing natural explanations:

True, some of the chapters of this book do argue
that, at present, all types of material causes and
mechanisms fail to account for the origin of bio-
logical information from a prebiotic state. And
clearly this lack of knowledge of any adequate
material cause does provide part of the grounds
for inferring design from information in the cell,
although it is probably more accurate to charac-
terize this supposed “absence of knowledge”
as knowledge of absence, since it derives from
a thorough search for alternative materialistic
causes and a thorough evaluation of the results
of numerous experiments performed over sev-
eral decades.5

Meyer then wraps up the book with an argument for

ID as science, framed as a rebuttal to the devastating

Kitzmiller vs. Dover Board of Education ruling in 20056

(chap. 18), a chapter comparing his approach to stan-

dard science (chap. 19), and a more personal section

entitled “Why it Matters” (chap. 20). Here Meyer

explains his motivation for engaging the debate:

… intelligent design, arguably, has theistic
implications because intelligent design con-
firms a major tenet of the theistic worldview,

namely, that life was designed by a conscious
and intelligent being, a purposive agent with
a mind.7

According to scientific materialism, reality is
ultimately impersonal … though this view of
existence proved initially liberating in that it
released humans from any sense of obligation
to an externally imposed system of morality,
it has also proved profoundly and literally dis-
piriting. If the conscious realities that comprise
our personhood have no lasting existence, if life
and mind are nothing more than unintended
ephemera of the material cosmos, then, as the
existential philosophers have recognized, our
lives can have no lasting meaning or ultimate
purpose. Without a purpose-driven universe,
there can be no “purpose-driven life.”8

The book also contains an epilogue and two appendi-

ces (one discussing ID predictions; the other, multi-

verse cosmology) which round out its 500-plus pages

(excluding endnotes). Whatever else, Signature is not

a light read.

Rationale for a Thorough
Scientific Critique
So, does Meyer’s scientific case hold together?

I would say no. It suffers from what I perceive as fatal

flaws that scuttle Meyer’s case for a design inference

as the best explanation for the origin of biological

information. While there is much that could be said

about less important issues in Signature (e.g., Is ID

“scientific creationism”? Poor theology?), I will focus

this review on the core of Meyer’s scientific case for

design. Meyer claims to have achieved a scientifically

robust argument that establishes intelligent interven-

tion as the best scientific explanation for the informa-

tion content of DNA. Accordingly, this argument

should be evaluated on its scientific merit. However,

be forewarned: in what follows, I focus on what I see

as serious scientific flaws in Signature, and leave what

praise I have for the book (and there is some) left

unsaid. I do this not out of disrespect, but rather out

of respect. Meyer has presented his case, and he

deserves to have this case thoroughly tested. If it can

stand, so be it. If it cannot, then this critique may be

useful to him in the future as he continues his work.

In either case, my platitudes will avail nothing; only

scientific critique has lasting merit.
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No Biological Information by
Natural Means?
The first fatal flaw, as I see it, is that Meyer claims

there is no known natural mechanism that can add

information to DNA. This claim is key to the entire

argument, since Meyer cannot claim information as

the direct action of a designing intelligence at the

origin of life unless he rules out all natural causes

that may add information to DNA. In doing so, he

has to deny natural selection as such a mechanism:

Since the case for intelligent design as the best

explanation for the origin of biological informa-

tion necessary to build novel forms of life de-

pends, in part, upon the claim that functional

(information-rich) genes and proteins cannot be

explained by random mutation and selection,

this design hypothesis implies that selection

and mutation will not suffice to produce genetic

information and that, consequently, functional

sequences of amino acids within protein-

sequence space will be extremely rare rather

than common. Axe’s mutagenesis experiments

have tested, and continue to test, this prediction

of ID theory.9

Meyer’s main argument for the inability of random

mutation coupled with natural selection (hereafter,

“RM + NS”) to add information to DNA is based on

the research of Douglas Axe, a scientist currently

working at the Discovery Institute’s Biologic Insti-

tute.10 Meyer claims that Axe’s work demonstrates

that proteins are rare in sequence space—and argues

therefore that functional proteins cannot be converted

to different functions through RM + NS due to the

intervening nonfunctional space between islands of

function. There are several reasons why Axe’s work

cannot be used as evidence for such an assertion.

The most obvious issue is that the rarity or com-

monality of function in protein sequence space is

irrelevant to the discussion. What counts is whether

functional sequences in protein space are isolated

from each other in a way RM + NS cannot bridge.11

This, as far as I can tell, is, in fact, what Meyer is ar-

guing, though he does not appear to understand the

distinction and conflates the two ideas in Signature.

Even if one accepts Axe’s work uncritically, it only

attempts to evaluate the rarity of functional se-

quences, not their evolutionary isolation. There are

several very important differences between Axe’s

work and a natural protein exploring sequence space

through RM + NS.12 First, the protein Axe used as

a “test bench” was intentionally “hamstrung” with

multiple mutations to render it far less functional

than its natural counterpart. Secondly, the cellular

environment for this altered protein was held con-

stant, whereas proteins exploring sequence space

through RM + NS experience drift in their cellular

environment as well as in their own sequences.

Thirdly, and most significantly, Axe did not mutate

his test protein with single point mutations, but

rather by adding partially randomized groups of

ten amino acids at a time, something that does not

resemble natural processes. While these features of

Axe’s work are useful standardizations for estimat-

ing the relative rarity of function protein folds in his

specific experimental setup, they render his work

irrelevant to the issue of evolutionary isolation of

functional sequences. Axe himself does not draw this

conclusion from his work in the paper in question,

and it is inappropriate for Meyer to attempt to do so.

Moreover, Meyer ignores (or is unaware of) research

in this area that is directly relevant to his argument.

There is a large body of evidence from structural

biology studies that proteins do transition between

varied structures and functions across evolutionary

time.13 If Meyer wishes to justify his argument, he

needs to address this evidence.

Beyond the evidence from structural biology, evi-

dence from comparative genomics also strongly sup-

ports the hypothesis that the orthologous proteins

we see in related species are indeed modified ver-

sions of an ancestral sequence. Consider the example

of insulin sequences in various species and their con-

servation at the nucleotide level as well as at the

amino acid level.14 These sequences, when compared

across widely diverged species, produce the exact

pattern one would predict if they were, in fact, the

results of an ancestral protein sequence “exploring

sequence space” across evolutionary time through

random point mutations and purifying selection of

its nucleotide code. If Meyer wants to argue that

Axe’s work demonstrates that proteins cannot ex-

plore sequence space through RM + NS, he needs to

address this pervasive pattern. As we shall see, how-

ever, Meyer does not tackle this evidence or, for that

matter, any evidence relevant to common ancestry.

Meyer’s denial of RM + NS as an information gen-

erator notwithstanding, in a discussion about evolu-
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tionary computer simulations, Meyer makes the

following claim:

If computer simulations demonstrate anything,
they subtly demonstrate the need for an intelli-
gent agent to elect some options and exclude
others—that is, to create information.15

Employing this argument, Meyer claims that any

mechanism that prefers one variant over another

creates information. As such, the ample experimental

evidence for natural selection as a mechanism to favor

certain variants over others certainly qualifies as such

a generator. Meyer, however, makes no mention of

evidence for natural selection in the book. The closest

Meyer comes to discussing this issue is in the same

section on computer simulations:

Nothing in nature (biology or chemistry) corre-
sponds to the role that the computer plays
in selecting functionally non-advantageous se-
quences that happen to agree “one bit better”
than others with a target sequence.16

This statement, while technically true, is misleading.

It is technically true that nothing in nature distin-

guishes between nonfunctional sequences. It is mis-

leading to suggest, however, that natural selection

cannot work because it has no way of attaining a

future idealized target. What natural selection can do,

and do very well, is select between variants within

a population, based on differential reproductive suc-

cess. As such, it is not working toward a future target,

but rather disproportionally preserving the most suc-

cessful variants in a given generation. Natural selec-

tion works not because it has foresight, but because

it has hindsight: sequences converge on highly func-

tional sequences not because they “know” where they

are going, but because they “know” where they have

been, and they use this sequence as the starting point

for exploring sequence space. As mutations “explore”

the space around a previously selected sequence, vari-

ants that have an increase in function relative to the

environment at that point in time are again selected.

This process, as it is repeated, can rapidly converge on

sequences highly suited to their tasks.

I happened to be teaching an upper-level class on

immunology while I was reading Signature. The dif-

ferences between Meyer’s arguments against RM +

NS as a generator of information and the process by

which the human body produces specific antibodies

stood in sharp contrast for me. An overview of this

process recently appeared in this journal,17 and I was

pleased to see that this issue was raised on the ASA

blog discussing Signature.18 Antibodies are gener-

ated through successive rounds of mutation and se-

lection. In the first instance, antibody gene segments

are spliced together to form a coding sequence for

the variable tip of the antibody; this process also

includes the addition of random nucleotides in the

joints between the segments. Each antibody-produc-

ing cell (a B cell) makes one antibody through this

process. Of the vast numbers of antibodies pro-

duced, the few that bind foreign material trigger

the selective reproduction of the B cells that harbor

them. This replication is accompanied by further

random mutation of the originally selected antibody

sequence, and the resulting cells with the strongest-

binding antibodies are selected (and the process may

repeat if the same pathogen attacks the host again

in the future). Through this process of repetitive

mutation and selection, an antibody progresses from

relatively weak affinity to very strong affinity—

a feature that greatly improves its function as an

agent to fight infection. By any reasonable definition,

this is an increase in biological information, but it

proceeds effectively (a) through random mutation

and a form of natural selection, and (b) with no

planned target in mind, only repetitive selection for

the best variants at any given time. What “creates”

the information is the environment: the presence of

the specific pathogen elects certain B cells and ex-

cludes others. By Meyer’s definition, the pathogen

is the antibody designer.

While antibody generation is a particularly com-

pelling case of natural processes increasing biologi-

cal information, the same principles are seen time

and again with RM + NS at the population level.

For example, the work of Richard Lenski and col-

leagues on long-term evolution of E. coli has docu-

mented numerous mutations that have increased

biological fitness within their experimental popula-

tions which have arisen through spontaneous muta-

tions.19 Other examples abound: the mutation and

selection of the nylonase enzyme (which allowed

its host to metabolize nylon),20 the production of

an antifreeze protein in fish from an enzyme gene,21

and other examples of proteins arising de novo

through mutation.22

Therefore, the demonstration that RM + NS can

add information to DNA without the intervention

of a designer means that Meyer’s argument for the
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exclusivity of intelligence in producing biological

information fails. As such, RM + NS now becomes

a candidate for the origin of biological information

from nonliving precursors. What is required, of

course, is a plausible pathway leading from non-

living precursors to a replicating entity capable of

variation on which natural selection can act.

Abiogenesis: God’s Last Gap?
While Meyer is correct that no complete mechanism

for abiogenesis has yet been put forward, his argu-

ment here suffers from additional major flaws: he

focuses disproportionately on outdated, discarded

origin-of-life hypotheses, gives current science on

the issue short shrift, and does not fairly represent

the science he does discuss. For example, the major

model favored by many scientists is the “RNA

world” hypothesis, yet Meyer spends little time

on it. Other current models, such as “metabolism

first” hypotheses,23 receive no attention at all. This

seriously compromises Meyer’s argument, since his

conclusion of design depends on his assertion that

he has performed a “thorough search” to exclude

all natural alternatives to intelligent intervention at

the origin of life. Yet his search is not extensive, but

selective and misleading at several key points.

In total, Meyer discusses origin-of-life hypotheses

in a section spanning four chapters totaling approxi-

mately 150 pages. Of this section, the only current

origin-of-life model (the RNA world) merits a slim

chapter of twenty-eight pages; the remainder is a

review of outdated ideas which he uses to argue

that biological information cannot be assembled by

chance alone or through self-assembly of the mono-

mers that make up proteins or nucleic acids. The

length of time Meyer spends on these various dis-

credited origin-of-life hypotheses (if, indeed, several

of them were ever serious contenders) suggests he

is either attempting to inflate the appearance of their

importance to his nonspecialist audience or that he

himself is not capable of evaluating them at their

key points.

Once Meyer does arrive at discussing a current

model (the RNA world hypothesis), he does so with-

out mentioning several key pieces of evidence in

its favor. Indeed, the discussion is not so much

a description of the hypothesis as it is a polemic

against it. Further, it is a flawed polemic. The first

and most obvious error is that Meyer claims that

the RNA world must explain a transition from an

RNA-based enzyme for protein synthesis to a pro-

tein enzyme in the modern system. The error is,

of course, that the “modern” system uses an RNA

enzyme for protein synthesis: the enzymatic core of

the ribosome (i.e., the portion of the complex that

catalyzes peptide bond formation) is a ribozyme, not

a protein enzyme. The modern ribosome uses pro-

teins to stabilize and direct peptide bond formation,

but they do not perform an enzymatic role.24 Meyer,

however, claims that modern ribosomes are “protein

dominated” and presents this as a hurdle for the

RNA world to explain.

While Meyer’s lack of depth in modern origin-

of-life research appears in several places, one key

error relevant to the RNA world hypothesis arises on

multiple occasions. A rhetorical thread that Meyer

weaves throughout the book is that the genetic code

is arbitrary: that, in principle, any codon could have

been assigned to any amino acid since there is no

physical connection between them. Meyer claims

that this feature of the translation apparatus is

a “mystery” for origin-of-life research:

Self-organizational theories have failed to
explain the origin of the genetic code for several
reasons. First, to explain the origin of the genetic
code, scientists need to explain the origin of the
precise set of correspondences between specific
nucleotide triplets in DNA (or codons on the
messenger RNA) and specific amino acids (car-
ried by transfer RNA). Molecular biologists
have failed to find any significant chemical
interaction between the codons on the mRNA
(or the anticodons on the tRNA) and the amino
acids on the acceptor arm of tRNA to which the
codons correspond. This means that the forces
of chemical attraction between amino acids and
these groups of bases do not explain the corre-
spondences that constitute the genetic code …
the code is physically and chemically arbitrary.
All possible codes are equally likely; none is
favored chemically.25

This point is a major one for Meyer: if the code is

chemically arbitrary, then there can be no mechanistic

pathway leading to it from nonliving chemical pre-

cursors. However, Meyer either avoids, or is simply

unaware of,26 a significant amount of research in

this area that has demonstrated chemical interactions

between amino acids and their cognate anticodons

or codons.27 This productive area of research was
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recently reviewed in extensive detail.28 In brief, sev-

eral amino acids directly bind RNA sequences corre-

sponding to their anticodon or codon. This finding is

strong evidence that the genetic code was established,

at least in part, by the exact sort of chemical inter-

actions that Meyer explicitly denies have ever been

found. If, indeed, the genetic code was arbitrary, there

would be no reason to expect these correspondences;

conversely, their presence is good evidence that the

modern genetic code passed through a “stereo-

chemical era” where proteins were synthesized by

direct organization on an RNA template, consonant

with the hypothesis that RNA was the original genetic

material.29 While he does mention one discarded

direct-coding hypothesis from the 1950s,30 there is

no mention of this more recent, and relevant, data.

Meyer’s failure to address this research, while claim-

ing that such evidence does not exist, is a serious

flaw in his argument.

What of Common Ancestry?
An additional flaw in Meyer’s work is that it almost

completely avoids the issue of common ancestry.

Surely, in a study attempting to eliminate a natural

origin for biological information, the evidence for

how biological information has been transmitted and

modified by natural processes would be highly rele-

vant. I found it very odd that in Signature’s five hun-

dred pages, no DNA evidence for common ancestry

is discussed. The only time Meyer broaches the issue

is to claim that his work on the information content

of DNA is compatible with all ID models: those that

accept common ancestry, and those that deny it.

Here, too, Meyer avoids a huge body of genetics

evidence that overwhelmingly favors common

ancestry31 and has been described as such by the only

well-known ID advocate who accepts it.32 Meyer is

claiming that his analysis, while robust enough to

rule out all natural mechanisms for the origin of

information in DNA, is insufficient to adjudicate

between two competing ideas about the transmission

of genetic information currently advocated within the

ID movement. Put more simply, it means that ID as

an explanatory framework is insufficiently powerful

to test a hypothesis for which there is much relevant

evidence. Given the strength of that evidence, this

waffling on Meyer’s part can only be for the benefit of

the ID “big tent” approach or because he personally

rejects common ancestry.33 A serious scientific work

would not equivocate on such a well-supported area

of research: at a minimum, it would engage the rele-

vant evidence even if it argued for a conclusion at

odds with the consensus. Meyer simply avoids the

evidence altogether.

Odds and Ends
Although other flaws are less serious in and of

themselves, they are still indicative of the level of

argumentation in the book, as well as of the quality

of its peer review. For example, it was in chapter

three that I first arrived at what I now call a “Behe

moment” when reading antievolutionary literature.

In Michael Behe’s book Edge of Evolution, he makes

a few obvious “rookie errors” when discussing how

probabilities work in population genetics.34 This,

for me, was the clear signal that the book was written

by an amateur in the field and not adequately peer

reviewed. In Signature, this moment arrived when

Meyer calls Pnemonococci a bacterium and a virus

in the same paragraph.35 This impression was con-

firmed anew when Meyer describes, over the course

of several pages, his epiphany that DNA bases do

not have bonds between them and thus cannot self-

organize into specified sequences. This “epiphany”

is something that biology majors learn (or at least,

should learn) in their introductory courses. This

theme continued apace in the figure describing trans-

lation.36 Signature shows tRNAs aligning to the

mRNA in a 5' to 5' orientation, tRNAs with codon

instead of anticodon sequences, and several inappro-

priate nucleotide pairings: all very basic mistakes.

In short, Signature clearly was not written or peer

reviewed by individuals with a working knowledge

of molecular biology.

Now, these issues in and of themselves would not

be a serious problem for Signature, if not for the fact

that the strength of Meyer’s argument rests entirely

on his assertion that he has made a thorough search

through all proposed mechanisms for generating

biological information through natural means and

found them lacking. Meyer is asking his audience to

trust him that his analysis is thorough and sound.

However, that Meyer’s understanding of molecular

biology appears to be at or below a first-year college

level should give even the most pro-ID reader pause

here. It means that Meyer, well intentioned though

he may be, is simply not equipped to grapple with

these issues beyond an introductory textbook level.

Nor has Meyer sought the advice of those who are

able to do so. And as we have seen, Meyer has made

Volume 62, Number 4, December 2010 281

Dennis R. Venema



neither a thorough search for the origin of biological

information by natural mechanisms, nor a fair

assessment of current origin-of-life research.

Concluding Thoughts
In some ways, the disappointment for me in reading

Signature was its too obvious weaknesses. An ID

argument with some scientific teeth to it would be

intellectually invigorating, and I expected Signature

would deliver more than it did. It has no theory of

design, and no vigorous hypotheses to advance the

movement. As Randy Isaac noted in an ASA blog,

Meyer’s predictions do not distinguish between ID

and other hypotheses:

It is laudable that Meyer takes the step to ex-
plore predictions that ID would make. Predic-
tions that are testable are a vital part of the
scientific process. But just making a prediction
isn’t sufficient to indicate viable science. Astrol-
ogers and tasseologists can also make pre-
dictions and sometimes they may be right.
Predictions must also be based on causal factors
that are understood independently to exist and
whose adequacy can be independently verified.
The predictions must clearly differentiate be-
tween competing hypotheses. It is unfortunate
that this set of dozen predictions is very weak
on all counts.37

Effectively, Meyer requests that we trade pursuing

an ongoing area of productive research for his pro-

nouncement that it will never succeed. Not so.

Biologists know full well that natural mechanisms

can add functional information to DNA sequences,

and it thus makes good sense to look for pathways

that exploit these mechanisms at the origin of life.

True, research in this field has not solved the origin-of-

life problem, and there are several competing hypoth-

eses on the table, all with some experimental support.

Quite a lot has been accomplished in this area in the

last few decades, and it is a reasonable expectation

that further research will continue to pay dividends.

To halt research in this field and to label it “design”

(and therefore unsolvable) accomplishes nothing

scientifically, especially when there is no workable

theory of design to guide future work.

While popular-level books written by nonspecial-

ists can be very helpful to a lay audience if they are

carefully reviewed by experts and adhere to consen-

sus science, Signature is not such a book. Like Edge of

Evolution before it, Signature in the Cell represents

a layman’s attempt to overturn an entire field of

research based on a surface-level understanding (and,

at times, significant misunderstanding or ignorance)

of the relevant science, published in a form that by-

passes review by qualified peers, and that is mar-

keted directly to a nonspecialist audience. This is

not good science, nor science in any meaningful

sense. If ID is going to advance as an intellectual

framework, it simply must do better. I, for one,

would be fascinated by a scientifically plausible

design argument. It would demonstrate that some-

thing is fundamentally wrong with the interpreta-

tion of very wide swaths of data across numerous

disciplines. That would not be a scientific problem,

but rather a monumental scientific opportunity that

would reshape research for decades to come. Such

times are the occasions of scientific legend—careers

to be made, Nobel prizes to be won. Alas, Signature is

not that argument. I do recommend it for those who

follow the ID literature, for it represents the current

state-of- the-art in ID thought for an important area

of biology. However, for those of us waiting for the

science behind ID, it looks as if the wait goes on. �
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12See http://aghunt.wordpress.com/2008/12/26/axe-2004-
and-the-evolution-of-enzyme-function/

13N. V. Grishin, “Fold Change in Evolution of Protein Struc-
tures,” Journal of Structural Biology 134 (2001): 167–85; and
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T. Newlove, J. H. Konieczka, and M. H. J. Cordes, “Second-
ary Structure Switching in Cro Protein Evolution,” Structure
12 (2004): 569–81.

14For example, see Figure 1A in D. R. Venema, “Genesis and
the Genome: Genomics Evidence for Human-Ape Common
Ancestry and Ancestral Hominid Population Sizes,” Per-
spectives on Science and Christian Faith 62, no. 3 (2010): 166–78.

15Meyer, Signature, 283.
16Ibid., 282.
17C. Story, “The God of Christianity and the G.O.D. of Immu-
nology,” Perspectives on Science and Christian Faith 61, no. 4
(2009): 221–32.

18See www.asa3online.org/Book/category/books/sitc/ (last
accessed September 28, 2010).

19See http://myxo.css.msu.edu/ (last accessed September 28,
2010) for an extensive listing of research publications pre-
senting data from the Lenski group.

20S. Ohno, “Birth of a Unique Enzyme from an Alternative
Reading Frame of the Preexisted, Internally Repetitious
Coding Sequence,” Proceedings of the National Academy of
Sciences USA 81 (1984): 2421–5.

21A discussion of this example written at a level accessible
to nonspecialists is found in S. B. Carrol, “In Cold Blood:
The Tale of the Icefish,” in Into the Jungle: Great Adventures
in the Search for Evolution (San Francisco, CA: Pearson
[Benjamin Cummings], 2009).

22For example, T-urf13. See http://pandasthumb.org/
archives/2007/05/on-the-evolutio-1.html (last accessed
September 28, 2010).

23For example, L. E. Orgel, “Self-Organizing Biochemical
Cycles,” Proceedings of the National Academy of Sciences USA
97 (2000): 12503–7.

24For a recent review on ribosome structure and function,
see V. Ramakrishnan, “What We Have Learned from Ribo-
some Structures,” Biochemical Society Transactions 36 (2008):
567–74.

25Meyer, Signature, 246–7, 248.
26Frankly, I suspect the latter. My overall impression of
Meyer’s grasp of molecular/cell biology after reading
Signature is that he has an approximately introductory-
college-level understanding of the field. See further discus-
sion of this point below.

27For this point and direction to relevant literature I am
indebted to Arthur Hunt, whose excellent blog, The RNA
Underworld at http://aghunt.wordpress.com/ (last accessed
September 28, 2010) is on my regular reading list. See
http://aghunt.wordpress.com/2010/01/03/signature-in-
the-cell/ (last accessed September 28, 2010) for a thorough
discussion of this problem with Meyer’s argument.

28M. Yarus, J. J. Widmann, and R. Knight, “RNA-Amino Acid
Binding: A Stereochemical Era for the Genetic Code,” Jour-
nal of Molecular Evolution 69 (2009): 406–29.

29Ibid.
30The “direct template model” of Gamow; see Meyer,
Signature, 114.

31I review multiple lines of evidence for human-chimpanzee
common ancestry in D. R. Venema, “Genesis and the
Genome: Genomics Evidence for Human-Ape Common
Ancestry and Ancestral Hominid Population Sizes,” Per-
spectives on Science and Christian Faith 62, no. 3 (2010): 166–78.

32M. Behe, The Edge of Evolution: The Search for the Limits of
Darwinism (New York: Free Press, 2007).

33Though Meyer later claims, as one of his ID “predictions,”
that the fossil record should show “discrete infusions of
information into the biosphere at episodic intervals” seems
to tip his hand as to the model he prefers.

34See http://sfmatheson.blogspot.com/2010/04/behe-and-
probability-one-more-try.html (last accessed September 28,
2010).

35Meyer, Signature, 66.
36Ibid., 128, Figure 5.7.
37See www.asa3online.org/Book/2010/04/13/id-prediction-
summary/ (last accessed September 28, 2010).
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ENVIRONMENT

GARDENING EDEN: How Creation Care Will Change
Your Faith, Your Life, and Our World by Michael Abbaté.
Colorado Springs, CO: WaterBrook Press, 2009. 272 pages.
Paperback; $13.99. ISBN: 9780307444998.

This is a book on environmental stewardship that is bibli-
cal and balanced in terms of the applications that it recom-
mends. It should be well received by Christians with a
wide range of persuasions about our specific responsibili-
ties for creation care. The jacket summarizes the book well
with the following two comments: “Gardening Eden invites
you to consider a new, spiritual perspective to practical
environmentalism … Discover creation care as an act of
worship and a call to deeper harmony with our Creator,
our fellow gardeners and our living earth.”

Michael Abbaté is a nationally recognized expert in
green development strategies with LEED and ASLA certif-
ications. He is also the founder of Green Works, an award-
winning landscape architectural design firm. He currently
directs urban design and planning for Gresham, Oregon,
near Portland. His works have been featured in national
trade publications, newspapers, and magazines. Abbaté
writes clearly, but sensitively, as a leading conservationist
who is motivated and guided as a Christian by his com-
mitment to scriptural teaching. Many ASA members had
the opportunity to hear him speak at our 2009 annual
meeting at Baylor University, where he gave an outstand-
ing presentation at our Sunday morning service.

Gardening Eden begins with a very helpful foreword
by Randy Alcorn, who sets the stage for Abbaté’s presen-
tation by describing an experience he had speaking to
a conference of several thousand college students at which
his own message on creation care was received with cool-
ness, apparently because environmentalism is usually
associated with a liberal political agenda, and is therefore
suspect in many Christian circles. He applauds (as I do)
Michael’s efforts at helping evangelical Christians see cre-
ation care as our responsibility.

The book is divided into two parts: the first deals with
conceptual questions about creation care, and the second
explores very simple and practical things that most of
us can do and probably do not do, at least consistently.
The conceptual part of the book avoids trying to motivate
the reader to take action by apocalyptic predictions or by
bludgeoning the reader with guilt. Rather, Abbaté devel-
ops a theological perspective that begins with the concept
that “This is my Father’s world.” The five key themes
from Scripture are as follows: what God made is good;
God loves the world he created; what God made is God’s,
not ours; everything was created to glorify God; and God
appointed us as stewards.

After establishing our stewardship responsibility to
God, Abbaté develops the blessing that the beauty of
nature is to provide for us, and the special sense of com-
munion with God that we experience in a unique way
when we are surrounded by God’s creation. Then he eval-
uates how well we are carrying out our collective steward-
ship responsibilities by reviewing some of the growing
concerns in nature that are man-made and that can be
alleviated by corrective action on our part.

In a very personal and specific way, Part II of the book
deals with things that each of us can do to be better gar-
deners in our patch of “Eden.” This part of the book con-
siders food, energy, transportation, and making our home
in the garden. The treatment here is positively encourag-
ing, and the suggestions are very practical. As an engineer,
and given my finite time and financial resources, the only
thing that I missed, and would have appreciated seeing
more of, was a cost/benefit analysis which could help
in deciding what is worth doing. For example, hybrid
automobiles are recommended as a good way to practice
creation care. But the last time I purchased an automobile,
the cost of a hybrid with fuel for 100,000 miles was $4,000
more than a conventional car of similar size that would
use maybe 20% more fuel. Was the small, positive impact
that this decision would have on the environment really
worth $4,000? I decided not to purchase the hybrid, but
rather to use the $4,000 to buy a used Toyota van for
a missionary family in Nepal who had no automobile at
all. Stewardship of nature must be practiced in the greater
context of stewardship of our financial and time resources.
And there are some “Gardening in Eden” options that
are not really worth the creation care benefits that they
produce.

I would highly recommend this excellent book to
anyone interested in being encouraged and directed to be
a better “Gardener in Eden.”

Reviewed by Walter L. Bradley, Distinguished Professor of Mechanical
Engineering, Baylor University, Waco, TX 76798.

THE NATURE OF CITIES: Ecological Visions and the
American Urban Professions, 1920–1960 by Jennifer S.
Light. Baltimore: Johns Hopkins University Press, 2009.
328 pages. Hardcover; $60.00. ISBN: 9780801891366.

Those interested in the way the sciences can influence each
other, inform federal policy and, finally, shape the human
habitat, will find in The Nature of Cities a compelling and
detailed story of the relation between biology, urban soci-
ology, and the American city from 1920 to 1960.

Nature and the city are often opposed to each other in
the American imagination. In the early years of European
settlement on the North American continent, the city was
valued as a safe haven, a source of protection and provi-
sions; nature was feared for its harsh seasons, hidden dan-
gers and merciless powers. After the industrial revolution,
the city became known for its crime, social inequity, and
general shabbiness; nature, on the other hand, was
revered as the untouched realm of harmony, beauty and
serenity. In The Nature of Cities, Northwestern University
Professor Jennifer Light indicates how this conventional
contrast was effaced in the early 20th century by the grow-
ing conviction among urban theorists that the city was
governed by laws much like those that rule the natural
world of living things. Like living organisms, cities have
a life cycle of birth, growth, decline and death; like ecologi-
cal zones, urban neighborhoods are subject to Clementsian
laws of colonization, succession, and climax. The city
could be modeled on nature. An explanatory science of
urban sociology could be built on biological analogies.
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Moreover, just as the science of biology informed the
federal conservation of natural resources, so the newly
developed urban ecology could be used to guide the con-
servation of urban resources—especially after the
worrisome deterioration of American cities during the
Depression years. The laws would enable not only the
explanation of urban life, but also grant the power to
predict and control it. Some phases of the natural life
cycle—namely, decline and death—are clearly undesir-
able. Science could outline methods of their prevention.
“Incipient blight need not run its course,” claimed Herbert
Thelen, University of Chicago professor, as he surveyed
Southside of Chicago in the 1950s (p. 119). Scientifically
guided interventions could forestall the decline of a neigh-
borhood, even reverse its deterioration. Maps were made
of urban regions, designating neighborhoods for different
forms of federally sponsored intervention: conservation,
rehabilitation, and demolition/redevelopment.

The applied science of urban resource management,
however, ran into its share of problems. Designating an
area for demolition was a politically volatile act; and the
actual demolition of such areas, in the heyday of urban
renewal, often only made things worse: it destroyed frag-
ile social networks and informal economies, uprooted and
displaced entire populations, putting even more down-
ward pressure on neighborhoods marked for conserva-
tion. In addition, focus on the physical condition of
an urban neighborhood often excluded, Light points out,
other equally important factors, most notably the racial
attitudes of its inhabitants. This, in turn, exposed the theo-
retical poverty of the analogical project that sought to
build an urban sociology on a biological basis. Plants do
not have racial attitudes; humans do. This difference is
emblematic of the fact that the complexity of human urban
life cannot be reduced to a linear model of birth, growth,
and decay, or the natural course of vegetative succession.
For that reason, the sociology rooted in a few biological
concepts was ill prepared to handle the complex inter-
actions of physical, social and economic factors at work in
urban neighborhoods.

By the 1960s, the ecological model for urban sociology
had run its course, a victim of its own inadequacies. Enter-
ing the Cold War era, the discipline reached for nonlinear
systems thinking, especially as it was developed for the
purposes of military planning. At the same time, the domi-
nant metaphors in the language of urban policy changed:
the war on poverty was declared, security maps were
drawn, neighborhoods braced for invasions of hetero-
geneous racial groups, and neighborhood associations
elected block captains. When the Housing and Urban
Development Department (HUD) was formed in 1965
under President Eisenhower, the model, Light claims, was
no longer the Department of Agriculture, but the Depart-
ment of Defense (p. 171).

The Nature of Cities is well researched and documented.
The first chapter, 29 pages, has 128 endnotes; the endnotes
for the entire book run to 128 pages. This inspires confi-
dence in the accuracy of the claims. It also makes for heavy
sledding at the ground level of the narrative. Be prepared
for a barrage of dates, names of persons, committees, gov-
ernment agencies, titles of reports, even lists of university
course offerings. At the conceptual level, however, the

book is an instructive and sobering lesson in the sociology
of knowledge and the rhetoric of science.

Reviewed by Lee Hardy, Professor of Philosophy, Calvin College, Grand
Rapids, MI 49546.

GREEN REVOLUTION: Coming Together to Care for
Creation by Ben Lowe. Downers Grove, IL: IVP Books,
2009. 206 pages. Paperback; $15.00. ISBN: 0830836241.

Ben Lowe works for Renewal, an organization that seeks
to equip and empower creation care in churches, cam-
puses, and communities. This book relates his journey
in coming to an awareness of the importance of creation
care and his subsequent activism. It is a helpful guide for
people new and sympathetic to the idea of creation care,
as it introduces the reader to basic theological reasons
to engage in creation care, gives insight into effective ways
to start and sustain creation care groups, and most exten-
sively introduces the major figures, organizations, and
initiatives in the creation care movement.

The first part of the book establishes the theological
basis for creation care, often illustrating the principles
with examples from the creation care movement. The
degradation of the environment through overconsump-
tion, greed, and exploitation is a perversion of how God
intended humanity to live on the earth. God desires sha-
lom, every aspect of creation in right relationship, and
this includes humanity’s relationship to the environment.
Instead of behaving as proper stewards of the creation,
we have squandered our inheritance and, like the prodigal
son, must return to our Father and seek forgiveness.
In order to understand the brokenness between humanity
and the environment, we need to see the suffering of
people and nature, resulting from humanity’s failure of
stewardship.

The second part intertwines the history of the creation
care movement, narratives of the movement in action, and
guidance in starting and running a creation care group.
Lowe deals almost exclusively with the recent creation
care movement within the evangelical church in the
United States. Highlights include an exploration of Lowe’s
own journey to accepting the problem of global warming,
a discussion of obstacles to creation care, and the need to
seek sustainability in one’s activism. The strength of this
section is the exposure to the myriad of creation care
organizations and initiatives.

The final part stresses the importance of having all
parties of the creation care movement working together
(especially to nurture young activists), and of positioning
the movement as a nonpartisan, yet political, entity in the
context of American politics. Lowe emphasizes that cre-
ation care on its own is an incomplete gospel; evangelism
and social concern must go together. In fact, he has found
that engaging in environmental activism has enabled him
to share the gospel with many nonbelievers. The book
contains an excellent set of resource appendices including
a bibliography for further reading and information on
many of the creation care organizations discussed in the
text. Another feature of the book is the “Uplink” section
following each chapter. These sections are essentially
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afterwords written by people of influence, often from the
creation care movement.

Since Lowe seeks to provide a relatively brief overview
of the creation care movement, he is not able to venture
in depth into specific areas. The book is not a comprehen-
sive theological explanation or apology for why Christians
should engage in creation care. Complex theological
topics such as shalom theology, incarnational modeling,
and the relationship of the new earth to the old one at the
final judgment, are treated relatively briefly. Similarly, the
book is not focused on presenting a robust scientific case
for creation care beyond providing some arguments that
humans are the primary cause of the climate change crisis.
Therefore, if an intended audience is not sympathetic or
at least open to the theology and scientific evidence used
in the creation care movement, the book will not con-
vince them. Additionally, the book is not a comprehensive
“how-to” guide to organizing, launching, and sustaining
activist groups, although it does contain many excellent
and helpful insights in this area.

What Lowe is most successful in providing is sharing
the “good news” of the creation care movement and invit-
ing the reader to take part. The book is ideal for evangeli-
cal communities already interested in creation care or
moving in that direction. It would be appropriate for
youth groups, small groups, adult Sunday school, and
campus groups, helping to generate discussion, encourage
action, and point to further resources and organizations in
the creation care movement. Although Lowe is speaking
primarily to his own generation of youth, students, and
recent graduates, the book is accessible to anyone inter-
ested in creation care. Additionally, it should find its way
into the supplemental bibliography of any courses on
Christian environmental ethics or creation care/steward-
ship of creation.

Reviewed by Nikola T. Caric, McMaster University Divinity College,
Hamilton, ON L8S 4K1.

ETHICS

ETHICS AND NEWBORN GENETIC SCREENING:
New Technologies, New Challenges by Mary Ann Baily
and Thomas H. Murray, eds. Baltimore, MD: Johns Hop-
kins University Press, 2009. 330 pages, appendix, index.
Hardcover; $50.00. ISBN: 9780801891519.

Ethics and Newborn Genetic Screening is a jarring challenge
to the momentum of prevailing practice and legislation.
Screening at birth for PKU began forty years ago and has
become routine. As new genetic tests have become avail-
able, caregivers and legislatures have struggled to deter-
mine which tests should be added to the standard of care.
The National Human Genome Research Institute of NIH
funded a Hastings Center project to guide professionals
and policy makers responsible for such selection. In this
volume, the editors gather fourteen reports commissioned
for that project. The thrust of many of the essays and the
editors in their conclusion is that the most influential
working group before their study has prescribed far more
newborn genetic tests than are warranted. They argue that
the widely followed recommendations developed by the

American College of Medical Genetics (ACMG) in 2006
are deeply flawed.

The ACMG recommends that all states implement a
screening panel for twenty-nine primary disorders and
twenty-five secondary disorders. The report was endorsed
by groups such as the American Academy of Pediatrics
and applied substantially in legislation across most states.
Baily and Murray argue that far fewer tests can be justi-
fied if screening is to be evidence based and to take into
account opportunity costs, fair distribution of costs and
benefits, and respect for human rights. The central charge
is that the availability of multiplex testing from tandem
mass spectrometry has spurred approval of tests that
would not have been recommended on their own.
Many of the prescribed tests do not have enough evi-
dence of efficacy, particularly when they draw funds away
from more effective services. A multiplex examination of
a single blood spot implies one cost whether bearing five
tests or twenty-nine, but ignores the fact that added tests
extend costs for further training, false positives, counsel-
ing for parent understanding, and so forth. The editors
show, for example, that Mississippi increased screening
and counseling from five disorders to forty at the same
time as prenatal care suffered reduced funding. The infant
mortality rate rose. The example is heartrending but it
may not be directly relevant, since the benefits of genetic
screening, such as for PKU, would improve survival after
infancy, not the infant mortality rates per se. Such screen-
ing can also dramatically improve quality of life, but this
too is something that infant mortality statistics do not
take into account. Most genetic screening is not aimed at
initial infant mortality. It pursues different ends. Even so,
the underlying point is well taken, that investing in one
health intervention often means investing less in another.
Genetic testing has been quite successful and economical
in some cases, but that does not verify that every test is
cost effective. The authors agree that cost effectiveness in
a finite health-care delivery context is an ethical concern.
It is not ethical to spend limited resources where they
will not best serve.

Besides contesting the prescribed list of tests and argu-
ing for what criteria would better assess the value of inclu-
sion on that list, the authors also offer specific practical
advice. There is, for example, a helpfully distilled set of
four key messages that parents now need to hear: “New-
born screening will happen soon after your baby is deliv-
ered; your obstetrician recommends it; most babies picked
up by screening for a disorder do not have the disorder
but those few who do, need urgent treatment; you must
follow up immediately if notified of a positive result.”

The essays throughout are carefully argued by scholars
in their respective disciplines. The strongest theme is a
call for further research, as the range of available tests,
their costs, and what treatment can actually be offered
for those who prove positive are all changing rapidly.
The book would be useful not only to professionals specif-
ically involved in genetic testing services, but also to any-
one interested in an example of how a particular science
is funded and practiced for the public interest.

Reviewed by James Peterson, R. A. Hope Professor of Theology and
Ethics, McMaster University Divinity College and Faculty of Health
Sciences, Hamilton, ON L8S 4K1.
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HEALTH & MEDICINE

MEDICINE AND HEALTH CARE IN EARLY CHRIS-
TIANITY by Gary B. Ferngren. Baltimore, MD: The Johns
Hopkins University Press, 2009. 152 pages + notes, bibliog-
raphy. Hardcover; $35.00. IBSN: 9780801891427.

In this superb work of historical and conceptual scholar-
ship, Gary B. Ferngren unfolds for the reader a cultural
milieu of healing practices during the early centuries of
Christianity. A professed historian of classical texts, Fern-
gren presents, in the beginning pages, his two primary
objectives: (1) to correct a perceived misapprehension that
“religious healing” was normative among Christians in
the New Testament period and (2) to unravel the origins of
Christian philanthropy that led to the establishment of
hospitals as institutions of care. The book’s stated key
underlying assumptions include (1) accepting the credibil-
ity of the New Testament and early Christian witnesses in
their portrayal of Jesus’ ministry and the origins of the
Christian community and (2) the belief that early Chris-
tians accepted and participated in Greek medical practice.
The Christianity to which Ferngren refers is “the incar-
national Christian movement,” as defined by the early
creeds, and exclusive of heretical and cultic sects, save for
the Montanists who receive special attention.

Ferngren lays out his methodology as a historical-
philological approach, which he says is meant to com-
plement textual-philological-historical methodology. He
cautions against sociological approaches that he feels
privilege social forces over theological and philosophical
aspects of the text, and against post-structural interpreta-
tions. He is particularly critical of the tendency of dis-
course analysis to see charitable motives as the ideology of
a power-hungry church hierarchy, justifying its growing
power over society. In attempting to avoid such pitfalls,
the author tries to wade through the consciousness of
those who constituted the early church, so as to under-
stand their struggle to reconceptualize ideas of health and
medicine in light of Christ’s redeeming power.

He is also critical of dualistic interpretations that see
early Christians as generally favoring supernatural over
physical means of healing. For example, he eloquently
tries to show that Origen’s teaching of seeking prayer
alone for healing is a reflection of seeking a closer depend-
ence on God, rather than a dualistic preference for spiritu-
ality over bodily healing through medicine (though this
reader is not fully convinced that Origen is free from
such dualistic tendencies). While the rise of asceticism in
the third and fourth centuries, with its contempt of the
material, fostered such a dualism, according to the author,
it should not be generalized to the Christian community
at large.

Ferngren offers particularly pointed criticism toward
those who err in the use and interpretation of quotations
taken out of context, and who fall into the methodological
traps that he tries so hard to avoid. However, he also
gives credit, when credit is due, to the novel insights of
fellow scholars.

In organizing the book’s chapters, the author posits
position statements or theses with each one, acknowledg-

ing when sources are limited, while providing copious
references. At the end of each chapter, he provides crisp
and faithful summaries of his main points and themes;
these are welcome after sometimes intense and rich aca-
demic expositions. In the first four chapters, he articulates
Christian responses regarding causes of disease and the
evolution of Christianity as a distinct religion of healing.
In the next three chapters, he traces the development of
Christian agape love toward others as a novel concept
in the ancient world. He contrasts it with Jewish, Stoic,
Gnostic, and other prevalent worldviews, showing its
influence on the outworking of benevolent expressions
within the church and toward those outside the church.

Whereas pagan public health isolated the afflicted
socially and physically during times of epidemic plague,
Christians witnessed to their pagan neighbors their belief
in agape love, to their pagan neighbors, through their self-
sacrifice for victims. Ferngren methodically traces the
organization of such expressions of healing and caring
love that manifested itself in the diaconal model of philan-
thropy, through the mid-fourth century. With time, fuller
and more public expressions developed in the form of
early hospitals established by monastic orders as well as
lay orders, whose members sought out the homeless and
provided palliative care as extensions of various churches.
He also distinguishes different streams of conceptual
understanding of disease in the Eastern and Western
churches, such as a greater acceptance of demonic influ-
ence on illness in the East, and a greater use of physicians
in the West.

Despite his judicious and systematic precautions
against misinterpretations, Ferngren has his own mo-
ments of interpretive lapse. For example, in his admission
of the paucity of sources, he also admits to a consequent
reliance on circumstantial evidence. On the topic of ritual
healing, he concludes that it is “more reasonable” to con-
sider the silence of available sources as evidence for its
very low prevalence, a claim of dubious merit in light
of the possibility of inherent selection bias.

The author also repeatedly makes the fundamental
claim that the prevalent Greco-Roman medicine of the
day was value-neutral by virtue of its “naturalistic basis.”
While his arguments are well laid out in his customary
way, his idea that a pagan concept of medicine can
be readily adopted into a Christian way of life without
resultant tensions with that way of life, exposes his own
unacknowledged dualistic tendencies. He says of the
early Christians, “their understanding of medicine re-
flected the values that had permeated the Mediterranean
world” (p. 10), seemingly contradicting his value-neutral
hypothesis.

Ferngren provides a marvelous window into the mind
of the early church on matters of medical care, healing,
and the struggle with its surrounding pagan cultures,
largely accomplishing his primary objectives. His argu-
ments are always compelling and usually convincing.
He shows how Christians lived out their faith as a positive
healing and caring witness, boldly living out their Chris-
tianity as a persuasive alternative to the failed pagan
responses to fellow human beings in need.

Reviewed by James J. Rusthoven, Professor of Oncology, McMaster
University, Hamilton, ON L9G 1G4.
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HISTORY OF SCIENCE

FRANCIS CRICK: Hunter of Life’s Secrets by Robert C.
Olby. Woodbury, NY: Cold Spring Harbor Laboratory
Press, 2009. 538 pages, illus., indexes. Hardcover; $45.00.
ISBN: 9780879697983.

This book by Robert Olby provides a detailed intellectual
biography of Francis Crick, best known for his work on the
DNA double helix. As the term ‘intellectual biography’
suggests, the book has the primary task of describing
Crick’s life-long intellectual journey. We are afforded
insights to his personality and other nonscientific aspects
of his life which informed and guided his scientific work.
Given Crick’s flamboyant personality and often highly
controversial views about broader issues, it would have
been easy to have these aspects dominate the account.
Despite the intentional intellectual focus of the book,
I nevertheless found myself most intrigued by the non-
scientific aspects of the account, though they are a minor
part of the whole.

Of course, we do learn much about Crick the man from
the way in which he pursued his science. Olby does a mas-
terful job of showing Crick in action as a scientist, from the
time he began his doctoral research in physics until his
pursuit of a scientific explanation for human conscious-
ness at the end of his career. We are offered wonderful
descriptions of the community of scientists in which he
participated, the different personalities, unusual scientific
styles, and their responses to the unique and dominating
style of Crick himself. As a scientist, I found the descrip-
tions of the intense competition, the practical jokes be-
tween scientists, the Cambridge environment, the unique
worldwide working groups for idea generation, and the
like, extremely interesting.

As readers, we are drawn into the scientific drama of
those pursuing important questions not yet answered.
We experience the mixed feelings of excitement and
uncertainty as Crick and his compatriots develop the
structural model for DNA and then explore the various
potential mechanisms by which DNA could use its genetic
code to manufacture proteins. Crick’s scientific style was
formulated and put on display very clearly in his early
work with Jim Watson that led to the discovery of the
double helix structure for DNA. Having gained scientific
stature from this success, he later seemed to serve as
research advisor for the entire field, not doing experi-
ments directly himself, but staying abreast of important
developments in the field and using his keen intellect and
broad background to develop models for their explana-
tion. At times this led him precariously close to the edge
of scientific impropriety. Yet, his prolific generation of
new ideas, and his ability to pursue them unwaveringly to
their logical conclusion, set him apart from his peers, and
produced stunning advances in our understanding of
many of the most important questions in molecular
biology, a field he helped define.

The readers of PSCF will be especially interested in the
way in which Crick’s uncompromising scientific natural-
ism informed and guided his choice of scientific problems
and his approach to their solution. This intense search

for purely naturalistic explanations for all phenomena is
clearly at the heart of his plunge late in life into neuro-
science, pursuing just such explanations for human con-
sciousness. He had an unwavering belief that, once
explanations were proven to be scientifically valid, all
thoughtful people would find them complete and fully
satisfying. He clearly loathed nonscientific explanations,
and considered them to arise out of intellectual weakness.
This comes through clearly in his last book, titled “The
Astonishing Hypothesis,” where he states, “The Astonish-
ing Hypothesis is the ‘You,’ your joys and your sorrows,
your memories and your ambitions, your sense of per-
sonal identity and free will, which are in fact no more than
the behavior of a vast assembly of nerve cells and their
associated molecules” (p. 410).

Throughout the book, Olby does a credible job of
explaining the science to the lay reader, not as a textbook,
after the fact, but from the point of view of the active
participants who form their hypotheses and test them in
the midst of unfolding and incomplete data. For those
of us who are less knowledgeable in biology, the later
chapters on vision and human consciousness are some-
what less accessible, and perhaps less interesting, since
major breakthroughs in understanding eluded Crick.
One senses a growing frustration on Crick’s part as his
life draws to a close, wishing for more time to pursue
his science and leave his mark.

In summary, Olby has written an interesting and infor-
mative intellectual biography of Crick, one of the foremost
scientists of the twentieth century. By means of the book,
we see both the scientific genius and personal foibles of
Crick, the hunter of life’s secrets.

Reviewed by Timothy S. Zwier, Professor of Chemistry, Purdue
University, West Lafayette, IN 47907-2084.

NATURAL SCIENCES

STEPHEN JAY GOULD AND THE POLITICS OF
EVOLUTION by David F. Prindle. Amhurst, NY:
Prometheus Books, 2009. 249 pages. Hardcover; $26.98.
ISBN: 9781591027188.

The book is well written, and terms from evolutionary
biology are defined in a glossary, making it accessible to
those with more background in politics than in evolution.
By confining itself to published sources, it may miss out
on more-personal insights; however, published sources
are likely to be written carefully and at greater length, and
less subject to misinterpretation. As might be expected
from a political scientist, there are errors in detail when
specific biological issues are mentioned, but as a rule the
errors do not affect, or even moderately undermine, the
claims being made (for example, stating that most muta-
tions are fatal or that full new species have not been made
are errors that would tend to support anti-evolutionism).
However, most social sciences have the statistics to not
misidentify negative correlation as no correlation (p. 160),
and politics gets a surprisingly superficial treatment.

As a political scientist, Prindle may have missed some
of the nuances of the controversies associated with Gould
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within evolutionary biology. Prindle begins with a discus-
sion of Gould’s popular style and appeal to the public,
linking the controversy his style generated to the tradi-
tion of scientific suspicion of popularizing in contrast to
“serious” work. While that was a factor, Gould’s popular
style sometimes intruded into his research articles as well.
I consider popularizing a good thing, but recall my annoy-
ance in reading an article by Gould. If I read Paleobiology,
I already think that it is exciting to find an unusual pattern
in organisms and want to know about the pattern, not how
“exquisite” Gould’s thrill was to find it. Also, as a paleon-
tologist, I see most of the science issues raised by Gould
as having now arrived at the stage of recognizing that
sometimes evolution follows a more Gouldian pattern and
sometimes it does not. Relative frequencies are still being
debated, but I feel that we have moved on to investigating,
for example, what situations produce a more punctuated
or more gradualistic pattern, or the interaction of con-
straints and adaptation, rather than having mutually op-
posed options.

The glossary does not cover the key political terms.
The political left is defined in the text as viewing inequal-
ity as a problem, to be addressed by some degree of redis-
tribution; the right as accepting differences as merited.
Such a simplistic dichotomy is amenable to selective iden-
tification of individuals or ideas by focusing on aspects
that do or do not match the favored category (the left for
Prindle). Thus, abortion is mentioned as part of the liberal
agenda, and creationism is viewed as part of a conserva-
tive agenda, ignoring the exclusion of the unborn and the
creationists from equal opportunity. Likewise, scientists
are opposed to creationists as exclusive categories, and
evolution is said to entail atheism. (Prindle endorses
NOMA as a politically expedient lie.) Mentioning only
Kuhn’s and Popper’s views limits the philosophy of sci-
ence to a very simplistic version.

Prindle describes some misappropriations of punctu-
ated equilibrium and other natural scientific models as
buzzwords for social science ideas with no more than
metaphorical connections to the original. However, he
does not rigorously examine the merits of the purported
links between Gould’s scientific ideas and the political
position that Gould (and, evidently, Prindle) wanted to
advance. I think it is good to have a diversity of hypothe-
ses in science; people drawing on different political and
philosophical views can be inspired to look at things
differently. However, I believe that the hypotheses must
then be assessed solely on their empirical merit as scien-
tific models, not on whether you like the perceived exter-
nal implications. Despite occasional assertions of intent to
avoid endorsing a particular position in the internalist-
externalist debate, Prindle wants political implications to
be linked with evolutionary biology. But the claim that
evolutionary biology has implications for politics is not
carefully considered. The is-ought problem is dismissed
as futile; after all, a “minor” premise can be made affirm-
ing a particular link between “is” and “ought” (p. 70–1).
Prindle admits that contradictory political positions claim
to draw on the same evolutionary biology. Also, he notes
that biologists who advocate a deterministic, adaptionist,
and/or sociobiological position that supposedly supports
a politically right-wing position are, in fact, politically
overwhelmingly on the left. Nevertheless, the book pro-

motes the idea that indeterminism in evolution (Gould’s
position) supports the political left. In reality, one could
support the acceptance of inequality while claiming it is
the product of luck, just as one can claim that society
ought to help those who are deterministically disadvan-
taged by their evolutionary heritage. Political left and
right can both invoke either Gouldian or non-Gouldian
evolutionary biology, because they are merely imposing
their own “minor” premises about the desired moral
value.

Thus, the book provides an interesting survey of an
interface between evolutionary biology and politics, but is
far from convincing in its advocacy of a particular politi-
cally liberal conclusion.

Reviewed by David Campbell, Paleontological Research Institution,
Ithaca, NY 14850.

ORIGINS & COSMOLOGY

WHY EVOLUTION WORKS (AND CREATIONISM
FAILS) by Matt Young and Paul K. Strode. Piscataway, NJ:
Rutgers University Press, 2009. xviii + 241 pages. Paper-
back; $21.95. ISBN: 9780813545509.

The dedication expresses the hope that this book will not
be needed in a generation. Unfortunately, other books
are needed if this hope is to be fulfilled. The book does
a good job of presenting scientific evidence and particular
scientific problems common in young-earth or intelligent
design arguments, at a generally accessible level. There
are some passing errors in detail: for example, page 69
refers to chemosynthetic bacteria as plants and says that
eyes, being soft tissues, do not fossilize (some eyes have
hard parts, as in most arthropods; rarely are soft-tissue
eyes fossilized). The discussion of pseudoscience versus
science is also good, and the index and bibliography are
good.

However, on philosophical and religious topics, the
book means well, but does poorly. Like many works by
nonbelievers who are not antagonistic to religion, there is
a mix of statements supporting the compatibility of reli-
gion and science, and ones that suggest incompatibility,
at least without significant watering down. For example,
defining higher criticism as “careful, dispassionate efforts
to deduce the origin, age, or veracity of various sections
of the Bible” (p. 21) will make many theologically conser-
vative readers question the authors’ reliability as judges
of credible work. Conversely, asserting that a local Flood
is unbiblical (p. 56) provides fodder for opponents of
conventional geology. Statements of the erroneousness
of creationism are made before the detailed discussion,
again probably putting off the target audience.

Poor philosophical arguments against ID (such as who
made the designer, p. 62) are included. The glossary defi-
nition of ID is that “evolution must have been guided,
at least at times, by a designer, who is presumed to be the
Christian God.” The assertion that God guides evolution
is more typical of theistic evolution than of ID, which usu-
ally invokes stronger intervention than simple guidance,
and not all ID advocates are Christian.

Volume 62, Number 4, December 2010 289

Book Reviews



The glossary is very thorough and generally does well
with the scientific terms, but sometimes has problems on
the philosophical or religious end. On the other hand,
probably almost all of the ASA would agree with their
assertion that Gould’s NOMA is incorrect, because sci-
ence and religion do interact and overlap in at least some
ways.

Thus, this is probably not the book to give to a friend
who is skeptical about evolution. It is, however, a good
book to read discerningly, picking out useful parts.

Reviewed by David Campbell, Paleontological Research Institution,
Ithaca, NY 14850.

PHILOSOPHY & THEOLOGY

HIDDEN WORLDVIEWS: Eight Cultural Stories That
Shape Our Lives by Steve Wilkens and Mark L. Sanford.
Downers Grove, IL: IVP Academic Press, 2009. 218 pages.
Paperback; $22.00. ISBN: 9780830838547.

With at least twenty-five books currently available on
Christian worldview, one can wonder whether another
book on the subject is necessary. The opening paragraph
of Hidden Worldviews makes a case for its own existence
by acknowledging that it is, like most of the books on
Christian worldview, an apologetic for Christian faith—
but its special aim “is to provoke Christians to adopt a
Christian worldview” (p. 11). Why? Because while Chris-
tians have become adept at spotting the unbiblical
worldviews that are spawned by the academy, too many
Christians have failed to see that “the most powerful influ-
ences [on them] come from worldviews that emerge from
culture” (p. 12). In the lives of too many Christians, such
worldviews are “hidden in plain sight” (p. 12).

Part of the reason for this, the authors wisely point out,
is that many Christians forget that our worldviews are
“lived” as well as thought. Worldview beliefs are more
likely to be absorbed through cultural contact than
adopted through a rational evaluation of competing theo-
ries (p. 12). The authors’ claim is that “worldviews are
more than just intellectual systems” (p. 14)—they flow
from the commitments of our hearts (pp. 15f .). This is a
refreshing insight. When one examines the roots of the
term “worldview”1 and its appropriation by the evangeli-
cal world via Wolters’ Creation Regained2 and Walsh and
Middleton’s Transforming Vision,3 it is clear that, origi-
nally, worldview meant a tacit vision of life that works at
a pretheoretical as well as a theoretical level. Yet a number
of those twenty-five worldview books are little more than
updated Christian systematic apologetics.4 Wilkens and
Sanford are off to a good start in trying to alert their read-
ers to the messy, less-systematic character of worldviews.
They do this by treating worldviews as stories.

The heart of the book is the authors’ chapter-length
examinations of eight worldviews: Individualism, Con-
sumerism, Nationalism, Moral Relativism, Scientific
Naturalism, the New Age, Postmodern Tribalism, and Sal-
vation by Therapy. Rather than focus on the academic
sources of these beliefs, Wilkens and Sanford describe the
everyday cultural experiences and beliefs that produce

these worldviews. After an introduction to each world-
view, each chapter highlights the truths of the worldview
and also its potential problems. This is a helpful approach,
for too many Christian analyses of worldviews are almost
exclusively critical in focus. Given the book’s intended
general audience, the analysis and critique are brief and
succinct.

Perhaps the weakest chapter is that on Moral Relativ-
ism. Wilkens and Sanford correctly point out that many
Christians today are reticent about making strong moral
judgments but are not therefore absolute relativists.
Rather, these Christians are striving for greater humility
and compassion in such judgments. Unfortunately, at this
point, the authors fall back on the rather facile claims
that we should be humble because “we do not have the
God’s-eye view” and God is more tolerant than we think
(pp. 98f .). While in the earlier part of the chapter they
have quite effectively pointed out the logical and practi-
cal inconsistencies to which this soft relativism leads
(pp. 92–7), they overlook the problems of this moral
humility (for example, is not the critique of the God’s-eye
view itself pronounced as if from on high?) or the difficul-
ties attendant upon the suggestion that God’s patience
with our sin means he is tolerant (what, then, of divine
judgment?) (p. 99).

Of interest to readers of this journal, one of the better
chapters is on the worldview of scientific naturalism.
No fresh ground is broken here, but the best arguments
illustrating the weakness of scientific naturalism as a
worldview are nicely summed up. For example, the
authors correctly note that scientific naturalism’s basic
beliefs amount to a metaphysics, i.e., a belief in the non-
physical (pp. 109ff.). If so, then scientific naturalism’s
rejection of religious belief in science because it brings in
nonempirical factors, is self-contradictory. Again, Wilkens
and Sanford observe that scientific naturalism’s world-
view ultimately offers no explanation of the validity of
rationality (pp. 114f .), a claim similar to Alvin Plantinga’s
evolutionary critique.

The book concludes with two chapters on developing
a Christian worldview. The themes of creation-fall-
redemption are outlined and the reader is offered a spe-
cific approach to worldview issues rooted in the Wesleyan
Quadrilateral of Scripture-Reason-Experience-Tradition.
This section leaves this reviewer with a number of un-
answered questions. For example, while the authors
acknowledge that reason is affected by the Fall, they give
only a general discussion of what this means (pp. 212–3).
Again, while God is recognized as Creator, the manner
in which he governs creation is largely unaddressed
(pp. 185–8). Maybe this is more of a comment on the
authors’ desire to address a general audience than it is
a shortcoming (thus the book has no bibliography or fur-
ther suggested readings). But these questions have huge
implications for how we think in and live out a Christian
worldview, especially in the natural sciences.

Likewise, it has become fashionable to try to avoid
an overly rationalistic approach to Christian worldview
by speaking, as Wilkens and Sanford do, of the biblical
“story” (e.g., p. 200). Yet this approach is fraught with
difficulties and potential pitfalls. Stories, to be sure, have
a less-than-formal logical orderliness—but they also are
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human inventions whose coherence derives as much
from their rhetorical qualities as it does from their truth.
Wilkens and Sanford attempt to address some of these
concerns in their section titled “But is God’s Story a True
Story?” (pp. 200f .). The language of “story” needs more
support than this if it is to be used as a Christian world-
view term.

Readers interested in a deeper and more nuanced
approach to worldview will need more than Hidden
Worldviews on their shelf. But within the above limitations,
this is a good book—well written and pastoral in its tone.
Readers new to worldview thinking will come away from
Hidden Worldviews wiser about the false worldviews that
affect our lives.

Notes
1See, e.g., David Naugle, Worldview: The History of a Concept (Grand
Rapids, MI: Eerdmans, 2002).

2Albert Wolters, Creation Regained, 2d ed. (Grand Rapids, MI:
Eerdmans, 2005).

3Brian J. Walsh and J. Richard Middleton, The Transforming Vision:
Shaping a Christian Worldview (Downers Grove, IL: InterVarsity
Press, 1984).

4See my “Evangelicals and Worldview Confusion,” in After World-
view, ed. J. Matthew Bonzo and Michael Stevens (Sioux Center, IA:
Dordt College Press, 2009) for the fuller case.

Reviewed by George Pierson, Department of Philosophy, Trinity Chris-
tian College, Palos Heights, IL 60463.

KNOWING CHRIST TODAY: Why We Can Trust
Spiritual Knowledge by Dallas Willard. New York:
HarperOne, 2009. 245 pages, index. Hardcover; $24.99.
ISBN: 9780060882440.

Dallas Willard, author of a number of best-selling books
on Christian discipleship and spiritual formation, is also
a first-rate philosopher. Knowing Christ Today combines
philosophical insight with pastoral sensitivity in a book
geared for the general reader. His central concern is with
the isolated status of spiritual knowledge. In particular,
Willard is disturbed by “the trivialization of faith apart
from knowledge,” as well as “the disastrous effects of
a repositioning of faith in Jesus Christ … outside the cate-
gory of knowledge” (p. 1). The upshot of the restricted
understanding of knowledge widely held today is that
Christians are urged “to treat their central beliefs as some-
thing other than knowledge—something, in fact, far short of
knowledge” (p. 1). Core Christian beliefs are demoted to
the status of opinions or blind commitments that are dis-
missed on the public stage, particularly in the academy,
as being largely irrelevant. This state of affairs has been
noted by others. But what is profoundly troubling to
Willard is that the decoupling of belief and knowledge
has pernicious effects on Christian faith and practice:
it undermines the spiritual lives of Christians. “A life of
steadfast discipleship to Jesus Christ,” he asserts, “can be sup-
ported only upon assured knowledge of how things are, of the
realities in terms of which that life is lived” (p. 7).

Willard’s exploration should be welcomed on a num-
ber of levels. He correctly points out that, in today’s acad-
emy, methodology seemingly dictates both epistemology
and ontology. Science has become the presumed authority
on public knowledge, but too few—especially the new
atheists—recognize its fundamental limits. Science cannot

provide “scientific knowledge of science” (p. 59). Regretta-
bly, knowledge has been redefined and restricted so as to
exclude the kind of moral knowledge that for centuries
was understood as knowledge of reality that guided
efforts to answer life’s fundamental questions. We have
witnessed “the removal of [heretofore] recognized values and
principles of Christian/traditional moral understanding … from
the domain of knowledge that must be taught by the knowledge
institutions of Western society” (p. 71). As a result there has
been a “triumph of desire over good at the public level” (p. 70).
And moral standards are seen as “mere displays of social and
economic power” (p. 79).

Willard contends that modern believers can “know
Christ.” Such knowledge, moreover, has as much author-
ity—indeed, more—as that generally accorded to the
academic disciples. He effectively argues for the existence
of nonphysical reality and points out that the new atheists
have “a haunted universe on their hands” (p. 109). In addi-
tion, he makes a brief case for the plausibility of God’s
existence and the possibility of divine action. His thinking
is informed by some of the best work coming out of the
ongoing science-and-religion conversation.

What makes this book so valuable, however, is
Willard’s linkage of an essentially philosophical argument
to the quest for a more authentic spiritual life. Ultimately,
we know Christ by acquaintance—“direct awareness of
him and his kingdom” (p. 142). This interactive knowl-
edge comes when we welcome God “into every dimension
of our character and life” and “abandon ourselves to a
total transformation of who we are on the inside, to taking on
the character of Christ through living with him day by day
and hour by hour” (p. 152). This is not some irrational leap
of faith. It is real knowledge, confirmed experientially
again and again over the centuries.

Willard has some strong closing words—necessarily
so, I suspect—for institutions of Christian higher educa-
tion and their faculties. They must discard the outlook
fostered in graduate training, that “genuine knowledge
is secular” in nature and that “being a follower of Christ
is simply a matter of what one believes and feels, a ‘per-
sonal preference’ … not something essentially involving
knowledge of truth and of a reality that everyone must
come to terms with … Only when ‘faith’ is understood to
deal with things that can be known, only when faith is
at home with knowledge,” he asserts, “does the project of
integrating ‘faith and learning’ have a manageable sense”
(pp. 207–8).

While there is much more subtlety to Knowing Christ
Today than this brief review can convey, some academic
philosophers no doubt will accuse Willard of oversimplifi-
cation. It should be noted that he has a more scholarly
treatment, tentatively titled The Disappearance of Moral
Knowledge, in the offing. That said, there is much to be
gained from this accessible volume. As we have come to
expect from Dallas Willard, it is a wise book whose argu-
ment is both analytically provocative and saturated with
rich spiritual insight.

Reviewed by Donald A. Yerxa, co-director of The Historical Society
and senior editor of Historically Speaking, Boston, MA 02215-2010;
Professor of History Emeritus, Eastern Nazarene College, Quincy, MA
02170.
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PURPOSE IN THE LIVING WORLD? Creation and
Emergent Evolution by Jacob Klapwijk. New York:
Cambridge University Press, 2008. 311 pages. Paperback;
$24.99. ISBN: 9780521729437.

Jacob Klapwijk, Professor Emeritus in the Department of
Philosophy at the Free University of Amsterdam, offers
a valuable philosophical analysis of evolutionary biology
and of the faith perspectives present in discussions of
evolutionary biology. The central thrust of Klapwijk’s
book is to provide an alternative theory of evolution to the
Darwinian theory of evolution that is aimless and pur-
poseless. The quest for meaning, according to Klapwijk,
represents a general human interest—one could really say
it represents the human condition. Thus, a starting point
for Klapwijk is the judgment that “a theory of evolution
that trumpets forth the view of an evolution that is totally
due to chance has, in the final analysis, little or nothing
to do with truth, and everything with imposing behavior
and survival” (p. 7). Klapwijk thereby seeks to develop
an alternative theory of evolution that is empirically
based, yet also provides a meaning perspective on the
living world. Klapwijk bases his alternate theory of evolu-
tion on the recognition of a multilevel ontology.

One of the fundamental problems that contributes to
the ongoing discussion in debates among evolutionary
biologists, intelligent design theorists, and many creation
theorists is that most of the theorists assume a one-level
ontology. At the foundation of these views is the funda-
mental notion that reality is essentially physical and chem-
ical in nature. This reflects an underlying physicalism
shared among the various diverging perspectives. But a
one-level ontology really falls short in providing an ade-
quate account of reality. Physicalist one-level ontology
leads one to a forced reductionism that lacks the require-
ments for an explanation of the complex life phenomena
that we experience among and within living things. The
intelligent design theorists correctly recognize the short-
comings of this physicalist framework as an explanation
of life phenomena. This is especially so in their analysis
of irreducibly complex systems. But the arguments pre-
sented by intelligent design theorists for a non-natural
intelligent design cause fail to provide an adequate
account of life phenomena that are indeed inherently
complex. As Klapwijk argues, life phenomena are them-
selves natural, but natural as understood within a multi-
level ontology. “Intelligent design” is not logically one of
the levels in this multilevel ontology.

In his analysis of evolutionary theory, Klapwijk makes
an important distinction between evolutionary theory and
evolutionary naturalism. The failure to make such a dis-
tinction leads to intertwining theory and ideology. The
ideology of evolutionary naturalism, he claims, is based
on two postulates: (1) a fundamental continuity between
nonliving and living beings; and (2) all nonphysical phe-
nomena are reducible to physical phenomena. These two
postulates, in turn, greatly influence what the concept of
evolution contains or even what it excludes. This is illus-
trated in his discussion of the so-called “mechanisms” of
competition, variation, selection, and transmission (he
refers to these as the CVST principles). The CVST princi-
ples, Klapwijk argues, are not mechanical operations of
matter that lead to life, but rather they are functional
aspects of life itself. The CVST principles presume the

existence of life; they do not lead to living things from
inanimate matter. Thus, CVST principles are biological
principles, not physical principles that are mechanistic in
nature. Furthermore, these biological principles cannot be
derived from physical principles; nor are they reducible to
physical principles. How does this apply to theories of
the origin of life? This entails the key distinction between
necessary and sufficient conditions. Chemical processes
are necessary for life phenomena, but they are not suffi-
cient for the origin of life phenomena. The reductionist
postulate leads to a view of living things such that living
things are devoid of purpose or meaning. The meaning
or purpose of living things cannot be found in chemical
and physical processes that constitute a lower ontological
level. Rather, the meaning or purpose originates in the
higher ontological levels of living beings.

The continuity principle also hinders the development
of a conceptual framework that fosters a deeper under-
standing of biological ordering principles. Biological prin-
ciples provide for the functionality in the many levels
which living things express. A biological way of thinking
is more functionalistic, concerned with the “for which,”
rather than instrumentalistic, that is, concerned with the
“how” of a mechanistic way of thinking. The recognition
of a multilevel ontology entails a fundamental discontinu-
ity of the ordering principles for each ontological level.
Each level is determined by ordering principles (laws)
that are not reducible to the ordering principles at lower
levels and that are not derived from the lower level prin-
ciples. In reference to these ordering principles, Klapwijk
distinguishes between idionomy (having laws of its own)
and autonomy (setting its own laws). This correlates with
the recognition of a hierarchy of ontological domains in
which all living things participate. Klapwijk distinguishes
four ontological domains: physical, biotic, vegetative, and
sensitive. The ontological domains are not reducible to
lower domains. Each domain is idionomic and thus pos-
sesses a different causality, a causality that is not reducible
to the causality of a lower level. Each ontological domain
has its own explanatory theories.

The recognition of ontological domains does not, how-
ever, explain how these domains originated. It is here
that Klapwijk introduces his particular notion of emergent
evolution. He accepts the basic framework of phylogenetic
evolution and the idea of descent with modification. But
he redefines modification as the emergence of new modal-
ities, as new modes of being that resulted from an emer-
gent process involving a reprogramming of ordering
principles into a new level of ordering principles that are
not reducible to the entities of the lower domain. Klapwijk
emphasizes that this idea of emergence is not an explana-
tory theory; rather, it is a framework in which the theories
of different explanatory levels with their respective order-
ing principles provide a deeper explanation of purpose
and meaning in the living world.

In developing a theory of emergent evolution, Klapwijk
does so in the context of a deep belief in a biblical creation.
His belief in creation provides the conceptual framework
for accepting the basic findings of evolutionary science, in-
cluding the common ancestry of living things. He accepts
Augustine’s view of time itself as a creature of God and
thereby rejects the notion that the drama of creation
occurred in time. He therefore rejects all biblical interpre-
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tations that attempt to place God’s creative works within
a framework of time.

I commend this work by Klapwijk as an important
contribution in cutting through the impasse in the ongoing
dialogue among creationists and evolutionists and those
who affirm some type of theistic evolution. Klapwijk
introduces many fresh insights, but most importantly,
he provides a conceptual framework for a deeper under-
standing of the nature of living things that also leads to
a deeper understanding of meaning and purpose in the
living world.

Reviewed by Uko Zylstra, Department of Biology, Calvin College,
Grand Rapids, MI 49546.

WITHOUT NATURE? A New Condition for Theology
by David Albertson and Cabell King, eds. New York:
Fordham University Press, 2009. 469 pages, index.
Paperback; $39.00. ISBN: 9780823230709.

It is the nature of most birds to fly. It is ethical to intervene
to restore that nature by repairing a broken wing. Would
it be ethical to intervene to change that nature? This book
is a discussion of how ecological changes and genetic
manipulation might shift both the “understanding and
valuation of nature” and “how alterations of nature
impact theological categories” across disciplines. Such
Christian-based interdisciplinary dialogue in bioethics has
been seen in anthologies such as Viewing New Creations
with Anabaptist Eyes: Ethics of Biotechnology, edited by
Roman J. Miller, Beryl H. Brubaker, and James C. Peterson
in 2005. Without Nature? is a welcome addition to that type
of discussion in its drawing from a wide disciplinary base
to then focus on a formative question.

The book explores five disciplines in relation to nature:
ecology, genetics, geography, anthropology, and theology.
In each section, three authors examine how ecological
collapse or genetic engineering might affect the nature
of “nature” and might accordingly invoke attention to re-
lated elements in each discipline. The first essays in each
category speak from philosophical and essentialist per-
spectives of nature and maintain negative views regarding
the advancement of technology and biogenetics. In con-
trast, the third essays address, from a Protestant and non-
essentialist approach, nature as always in flux, and so are
more open to the humanitarian use of such engineering.
The second essays, often from Catholic approaches, hold
perspectives that share some of both.

Multiple contributors, specializing in areas such as
philosophy, ethics, science, anthropology and urban plan-
ning as well as theology, make this book highly informa-
tive. It extensively covers the context and issues that
revolve around ecology and biotechnology, including
technical details, politics, economics, social science, and
philosophical development, in order to inform ethical
and theological discussions.

The book reveals how the concept of nature plays a
vital role in the discussion of technological and genetic
interventions as a determinative element regarding devel-
opment and direction of the interventions. By juxtaposing
three contrastive views, the book illuminates how differ-

ent views of nature might affect one’s ethical views
toward technological and bioengineering advancement.

The book’s editors describe themselves as students of
Kathryn Tanner, those who understand human nature to
be dynamic, as in Eastern Orthodox thought. They per-
sistently contrast this position with essentialist views of
nature that argue from secular philosophical perspectives
such as those of Aristotle and Nietzsche. However, this
might lead to an impression that philosophical views and
Protestant Christian views are always polarized in terms
of the view of nature and attitudes toward technology,
which is not necessarily the case. To assist readers in com-
paring purely philosophical discussions with Christian
thought, it would have helped to explain how the former
views might inform or conform to the latter.

The editors acknowledge that this book is “an ambitious
interdisciplinary agenda.” It is, in wrestling with such a
polyvalent term as “nature.” Admitting the ambiguous-
ness of the term, the authors provide some unique
definitions, and the editors organize them by arranging
each section around common definitions such as “natural
world,” “human biological nature,” or “human nature.”
The complexities of the term “nature” warrant further
scrutiny; yet despite such challenges, the book clarifies
the importance of the understanding of nature for the
presented topic.

This edition is beneficial for readers who are interested
in ecology, environmental ethics, bioethics, anthropology,
and ethics in general. Some knowledge of technical terms
may be needed for readers to attempt the section on
“genetics and nature.” Including a general introduction
and conclusion would have been useful to clarify the
intent of the book and to summarize its contributions.
It is a large and unwieldy volume, yet worth significant
effort to hear its varied perspectives.

Reviewed by Shigemi Tomita, McMaster University Divinity College,
Hamilton, ON L8S 4K1.

CREATURELY THEOLOGY: On God, Humans and Other
Animals by Celia Deane-Drummond and David Clough,
eds. London: SCM Press, 2009. 294 pages. Paperback;
$45.00. ISBN: 9780334041894.

Creaturely Theology is a collection of thirteen essays explor-
ing the theology (or relationship) of humans and non-
human creatures. The question is explored from a variety
of theological traditions: Thomistic (John Berkman);
Lutheran (David Clough); and Orthodox (Esther Reed).
Other chapters use a historical figure to focus the question:
Athanasius (Denis Edwards); Emmanuel Levinas (Aaron
Gross); and Augustine (Rachel Muers). The authors use
these historical approaches to suggest a closeness of
humans to nonhuman animals. Other essays focus more
on the description of human beings as alone being created
in the image and likeness of God (one by David Cunning-
ham and another by Celia Deane-Drummond). Some of
the essays use prehistory (Stephen Clark), evolution (Neil
Messer), or climate change (Christopher Southgate) as a
tool to explore the question. Peter Manley Scott’s essay
imagines a human-animal coalition and its implications.
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Michael Northcott’s essay examines the violence animals
experience in their connection with humans. This brief
summary inadequately describes the diverse investiga-
tions of the topics readers will find in the book. It also min-
imizes the interconnections evident between the essays.
Not always “easy reads,” the essays are scholarly in nature
(603 footnotes in 265 pages plus nineteen pages of refer-
ences in a bibliography as well as six index pages). Read-
ers will probably select one essay at a time to read and
then ponder its approach to the topic rather than read all
of the essays at once. They will discover that each essay is
a doorway to further study. Each one could serve as
the basis for discussion (if the members of the group are
professional or interested in scholarly concerns).

Several authors use the recent findings of animal
behaviorists to inform their thinking. I found such survey-
ing to be accurate (for further study, readers should look
at Sara Shettleworth’s new edition of Cognition, Evolution,
and Behavior [New York: Oxford University Press, 2009]).
In addition, biblical texts were often utilized. As a result,
my understanding of some of the texts was significantly
expanded. The one exception was Michael Northcott’s
translation of nephesh as blood (p. 236) in a context of
a moral sensibility regarding animals in ancient Israel.
His point was that the sacrificial system enjoined a respect
for the lives of animals, but he could have used the
Hebrew word for blood instead of nephesh, which means
breath or spirit. Finally, the essays provide “nuances of
argument that are truly valuable” (a phrase from Rolf
Bouma’s review of Vantassel’s book on the same subject
matter—see Perspectives on Science and Christian Faith 62,
no. 1 [2010]: 62). I would recommend Creaturely Theology
to anyone interested in thinking about the relationship
of humans to animals.

While I appreciated the book, it does have its chal-
lenges. The title is poorly phrased. The editors define
“creaturely theology” as “engaging in the theological task
conscious of one’s creatureliness” (p. 1). This definition
certainly describes the agenda of the essays, especially
if one subscribes to a broad use of the word theology.
Nevertheless, it could have been entitled better, some-
thing similar to Interdisciplinary Perspectives on Animals and
Theology. The reader would then have a clearer idea of
the book’s subject matter. Another lingering irritation is
the lack of closure. I am used to scientific papers closing
with a discussion of what the results mean. Often future
research is indicated, but I leave the article with the
impression of another brick added to the scientific edifice.
These essays often open with reasons to question a posi-
tion and then close by outlining possible routes to explore
in the future. The book ends with an editorial postscript
setting out five different areas for further research. This
lack of closure may reflect the complexity of the question,
but it is disconcerting for readers such as myself who
expect conclusions to provide answers and not just more
questions. Finally, the essays seek to minimize the dis-
tance between humans and other animals. While this may
represent the current thinking of many people, I (and per-
haps readers of this journal) will continue to suspect the
existence of an intangible, qualitative difference between
humans and other animals. Nonetheless, the arguments
presented are thoughtful and thought provoking. If I were
asked to present on this topic, having read Creaturely

Theology, I would note both the objective certainty that
humans are animals and the subjective possibility of
humans surpassing animals.

Reviewed by Bruce Buttler, Professor of Biology, Canadian University
College, Lacombe, AB T4L 2E5.

RELIGION & SCIENCE

EMINENT LIVES IN TWENTIETH-CENTURY SCIENCE
AND RELIGION, 2d rev. and much expanded ed. by
Nicolaas A. Rupke, ed. Frankfurt am Main: Peter Lang,
2009. 371 pages, index. Paperback; $70.95. ISBN: 978-
3631581209.

There have been many recent books by scientists, some of
whom are also theologically educated, that reflect on faith
in the first person. A short list would include R. J. Berry,
ed., Real Scientists, Real Faith (Monarch Books, 2009);
Charles Birch, Science and Soul (Templeton Foundation
Press, 2008); Philip Clayton and Jim Schaal, Practicing
Science, Living Faith: Interviews with Twelve Leading Scien-
tists (Columbia University Press, 2007); Celia Deane-
Drummond, Christ and Evolution (Fortress Press, 2009);
Lawrence Fagg, Electromagnetism and the Sacred (Contin-
uum, 1999); Owen Gingerich, God’s Universe (Belknap
Press of Harvard University Press, 2006); Alister McGrath,
A Fine-Tuned Universe (Westminster John Knox Press,
2009); John Polkinghorne, The Faith of a Physicist (Augs-
burg Fortress Press, 2005); Mark Richardson, Robert J.
Russell, Philip Clayton, and Kirk Wegter-McNelly, eds.,
Science and the Spiritual Quest: New Essays by Leading Scien-
tists (Routledge, 2002); and Joan Roughgarden, Evolution
and Christian Faith: Reflections of an Evolutionary Biologist
(Island Press, 2006).

Rather than autobiographical reflections, Eminent Lives
offers a collection of scholarly case studies of the relation-
ships—some robust, others rather less so—between
scientists and their religious upbringings, values, beliefs,
and/or practices. This is biography not as apologetics but
as critical, contextual, narrative examination of particular
lives, complete with helpful bibliographies.

The first edition, reviewed in the March 2008 issue of
this journal by Owen Gingerich, focused on eight figures:
Arie Leegwater on Charles Coulson, Jitse van der Meer on
Theodosius Dobzhansky, James Moore on Ronald Fisher,
Peter Bowler on Julian Huxley, Richard Beyler on Pascual
Jordan, Torsten Rüting on Ivan Pavlov, Edward Davis on
Michael Pupin, and Mark Stoll on Edward Wilson. These
interesting and revealing portraits were framed by the
editor Nicolaas Rupke’s historiographic introduction to
the craft of writing biographies—see also his superb
metabiography of Alexander von Humboldt (University
of Chicago Press, 2008) and Richard Owen: Biology without
Darwin, the revised edition of his 1994 study of the Victo-
rian naturalist (University of Chicago Press, 2009) for
examples—and by Ronald Numbers’s nuanced epilogue
on science and secularization, including the retreat of
God-talk from public to private life. All this in 255 pages,
originally for $49.95.

According to Rupke, this second edition is “signifi-
cantly expanded and corrected” (p. 8). Revisions to the
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first set of essays are not indicated, but there are five new
chapters to expand our understanding of the faith-and-
science landscape in the twentieth century. Mark Stoll
(who, following Michael Ruse, uncovered E. O. Wilson’s
“inner Baptist”) discerns a Presbyterian ethos in the Amer-
ican naturalist Rachel Carson’s writing, including her
“secular sermon,” Silent Spring. Jason Rampelt explores
how the noncreedal, antidogmatic Quaker religion of the
English physicist-astronomer Arthur Eddington affected
both his philosophy of science and his research program;
see also Matthew Stanley’s Practical Mystic: Religion,
Science, and A. S. Eddington (University of Chicago Press,
2007). Einstein’s “cosmic religion” is well known, rooted
in childlike wonder, Spinoza’s pantheism, Jewish ethics,
and expressive of scientific convictions about the physical
world. Gebhard Löhr seeks also to open up the question of
Einstein’s religion in relation to non-Western perspectives
such as Buddhism, which also rejected a personal God.
Edward Davis, in addition to his groundbreaking chapter
on the Serbian Orthodox physicist Pupin, discusses
Pupin’s student Robert Millikan, that giant of American
physics, who left behind his Congregationalist past, along
with the God of the Bible, but who still espoused a Chris-
tian vision of science and morality, divine immanence in
nature, and a (modernist) rapprochement between science
and faith. Millikan believed in both Jesus, the noncreedal
preacher, and an Einsteinian “God of Science.” Finally,
Martin Riexinger shows how and why the Pakistani physi-
cist (and Nobel laureate with Steven Weinberg for their
unification of the electromagnetic and weak nuclear
forces) Abdus Salam kept his Ahmadiyya Muslim faith
separate from his science.

Collectively, these sometimes brilliant, occasionally
strained interpretations indicate some of the many ways
religious and scientific beliefs and behaviors can interact
(or not) in specific circumstances.

Among the basic questions this volume raises is how
coherent can a life be when the person’s commitments,
interests, experiences, values, practices, beliefs, and
knowledge span both faith and science? Or, how compart-
mentalized can a person’s scientific and spiritual sides be?
On the spectrum from complete integration to outright
rejection of either religion or science, some—like the late
Stephen J. Gould—seek peace through apartheid: an un-
satisfying and unstable position in which “science” and
“religion” are separate-but-sovereign in their own mutu-
ally irrelevant domains.

Biographies, almost by definition, in creating coherent
narratives out of the centrifugal messiness, contingencies,
inconsistencies, and continuities of unique, incarnate sub-
jects, tend to impose a kind of order, unity, and teleology
on people’s lives. To defend a thesis about what a person’s
life and work meant is to create a kind of fiction, albeit
one grounded in documentary evidence. Biographers
must consider the roles of place, time, memory, identity,
context, class, gender, assumptions, intentions, practices,
personality, beliefs and relationships—while leaving
room for the odd and unexpected, which can disrupt
narrative neatness.

This is difficult work to do well. We perform our lives
as much as we live them; we deliberately conceal as
well as disclose ourselves. And we contain multitudes of
contradictions, themes and variations, even if it all seems

to make sense to us in the living; even if lives lived in
the intersecting worlds of faith and science can and do
make sense, and real tensions are, at least provisionally,
resolved.

I recommend this book to all readers of this journal.
Those not interested in historiographical issues will still
find lots to learn and enjoy. But was Ted Davis really born
in 1944 (p. 355)?

Reviewed by Paul Fayter, History of Science, Bethune College, York
University, Toronto, ON M3J 1P3.

FOR THE ROCK RECORD: Geologists on Intelligent
Design by Jill S. Schneiderman and Warren D. Allmon,
eds. Berkeley, CA: University of California Press, 2009.
261 pages. Paperback; $21.95. ISBN: 9780520257597.

Discussions of intelligent design (ID) typically revolve
around the remarkably fine-tuned features of the cosmos
or the stunning, allegedly irreducible, complexity of
molecular structures and processes within cells or biologi-
cal systems. Ordinarily ID takes us into the realms of cos-
mology and biochemistry. Why then, one might inquire,
are geologists concerned about ID? The obvious concern
expressed by the contributors to this volume about the
inroads of ID comes into focus when we learn that most
of the ten writers are paleontologists. Paleontologists
(including Christian paleontologists), of course, over-
whelmingly endorse the theory of biological evolution
primarily by natural selection, a theory held in low
repute by aficionados of ID. As a result, these geologists
view the efforts of ID proponents, to introduce their view
of science into public education, with alarm, and they
express concern about the potentially detrimental effects
of ID upon the scientific enterprise.

The main text of For the Rock Record consists of three
sections. Part One (Rocks and Bones) focuses on scientific
matters. Jill Schneiderman, one of the editors, leads off by
demonstrating the inapplicability of ID to inorganic geo-
logical features. To do so, she explains, in terms of natural
geological and chemical processes, both the development
of the geology of the New York City area and spiral inclu-
sion trains in metamorphic minerals.

In Chapter 2, Timothy Heaton, a Quaternary paleontol-
ogist, summarizes “Creationist Perspectives on Geology,”
including young-Earth creationism, progressive creation-
ism, and Intelligent Design. Given the primary allegiance
of young-Earth creationists to the authority of Scripture
over that of scientific investigation in regard to Earth’s his-
tory, Heaton judges that “young-Earth creationism must
be ruled nonscientific at its foundation.” Even so, he cred-
its young-Earth advocates who have impressive scientific
credentials with at least having attempted to construct
testable models of Earth history. Moreover, Heaton recog-
nizes that they generally seek for natural explanations
for Earth’s natural features and events even though their
explanations fail rigorous scrutiny. He notes the irony of
the invocation by proponents of a young Earth of “periods
of hyperevolution … to explain the diversity and character
of species” after the Flood. Heaton’s analysis of progres-
sive creationism focuses on astronomer-apologist Hugh
Ross, an advocate of an old universe and of strictly natural
explanations for geological and astronomical phenomena.
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Ross, however, inconsistently invokes supernatural expla-
nations for biological events because of his distaste for
evolution. Heaton attributes Ross’ inconsistency to his
close familiarity with astronomy coupled with a corre-
sponding lack of expertise in biology. He interprets Ross’
mixture of empirical data and Scripture as an arbitrary
blend of science and religion and finds that his hunt for
fine-tuning in nature leads to outlandish examples border-
ing on “pure fantasy.” Heaton notes that most ID advo-
cates (and Ross might well have been included in this
category, too) accept long geological ages. On the whole,
he perceives that ID advocates pay little attention to geol-
ogy, arguably because they “have unwittingly selected
examples lacking a fossil history in their search for ‘gaps’
in structural development.” Heaton faults ID proponents
for adopting the strategy of placing the burden of proof
on advocates of natural processes rather than on them-
selves. As those seeking to shake up the current scientific
order, it is the school of ID that needs to put forward
some credible theories.

The third chapter, “Missing Links Found,” by verte-
brate paleontologist Donald Prothero, concisely summa-
rizes fossil evidence for evolution among several verte-
brate lineages, primarily horses, rhinos, camels, whales,
and elephants. Like Heaton, he chides ID advocates for
generally ignoring the fossil record, and he delights in
pointing out their obvious lack of paleontological creden-
tials and experience. Prothero takes Pandas to People to
task for insisting on a lack of transitional fossils, a claim
that he regards as nonsense in view of the wealth of evolu-
tionary lineages. Those whose appetites are whetted by
Prothero’s summary of evolutionary transitions in the
fossil record will do themselves a favor by digesting his
recent book Evolution: What the Fossils Say. Unfortunately,
rather than letting the overwhelming fossil evidence for
evolution speak for itself, Prothero tends to level pejora-
tive language at those with whom he disagrees. Little is
to be gained by accusing young-Earth creationists, for
example, of lies and deliberate deception.

The final chapter in the first part, “Pigeon-Holing the
‘Dino-Birds’” by Allison Tumarkin-Deratzian, a specialist
in bone growth in tetrapods and ceratopsian dinosaurs,
examines aspects of the lineage that records the transition
from theropod dinosaurs to birds. In the process, Tumar-
kin-Deratzian deftly demolishes four kinds of arguments
that anti-evolutionists employ to “contest the relationship
of Archaeopteryx and the feathered dinosaurs to the evolu-
tion of birds.” She convincingly demonstrates that these
anti-evolution arguments are based on a failure to recog-
nize that, because it was designed to classify modern or-
ganisms into categories, the Linnéan classification scheme
is ill equipped to recognize evolutionary lineages. Because
of its mixed bird and reptile characters, she claims,
Archaeopteryx defies attempts to fit neatly into the Linnéan
classification, based as it is only on modern forms.
Tumarkin-Deratzian also points out that “confusion over
what a cladogram is and is not lies at the heart of the most
common critiques of evolutionary portrayals of bird ori-
gins.” Anti-evolutionary arguments are based on a failure
to understand that cladograms neither depict genealogical
ancestor-descendant relationships nor recognize Linnéan
class boundaries. To correct the misunderstandings she
presents a very clear explanation of cladograms. Despite

the fact that the numerous feathered dinosaurs unearthed
in China are actually younger than Archaeopteryx and are,
therefore, not its ancestors, Tumarkin-Deratzian confi-
dently asserts that “the discovery of feathers in non-avian
theropod dinosaurs has shown that feathers are actually
a shared primitive character of birds, and a shared derived
character of a larger group that includes both birds and
several lineages of small theropods.”

Part Two (Education, Politics, and Philosophy) also
contains four chapters. In Chapter 5 (“Pangloss, Paley, and
the Privileged Planet”), Mark Terry, head of the Science
Department at the Northwest School in Seattle, acknowl-
edges the appeal of ID to the general public inasmuch
as it feeds on the American passion for free speech, fair
play, and the underdog. Nonetheless, because of the
desire expressed in the ID movement’s Wedge Document
of establishing Christian principles at the center of Ameri-
can life by way of changing public school science educa-
tion, Terry sees a threat to that education. After reviewing
examples of the application of the Wedge strategy in The
Privileged Planet by Guillermo Gonzalez and Jay Richards
and an article by Marcus Ross in Journal of Geoscience
Education, Terry warns teachers to be on the alert for the
Wedge strategy. “It would be wrong to suppress ID as
a religious idea,” he notes, “but not suppressing a reli-
gious idea and labeling it science are two different things.”
Terry’s hope for Earth science education is that instructors
“need to teach Earth science as science, to be clear about
what science is and what it isn’t, and to hope that this
understanding grows into the consciousness of new gen-
erations of lawmakers, school board members, parents,
and teachers.”

Charles Mitchell, a graptolite expert, focuses on the
methodology for acquiring knowledge in the natural
sciences in contrast to the epistemology of religion in
“It’s Not about the Evidence.” He claims that ID starts
from a clearly philosophical/faith basis rather than a sci-
entific basis and then wants to redefine science by intro-
ducing final causes to suit its own philosophical-religious
goals. Mitchell argues that “final cause just isn’t accessible
to the same degree” in the scientific approach as are effi-
cient, material, and final causes, because these latter three
are relatively much more objective. For him, “science and
spirituality serve very different purposes and hinge on
very different underlying metaphysical presuppositions.”
To his credit, Mitchell repudiates the atheistic inferences
of Dawkins, Provine, and Dennett. He comments that
even if such theories about the non-existence of God and
purpose were true, nevertheless, “scientific knowledge
cannot exclude what it is not constructed to encompass,
and scientific knowledge is constructed entirely within
the domain of natural causes.” He perceptively points out
that “people who believe the world contains no ultimate
purpose adopt their atheism because of some prior
commitment.”

ASA’s own Keith B. Miller addresses the “Misguided
Attack on Methodological Naturalism” in Chapter 7.
Miller, whose interests focus on paleoecology and stratig-
raphy, skillfully brings out the fact that numerous ID
advocates fail to appreciate the crucial distinction between
naturalism as a species of ontology and epistemology
and naturalism as a general methodology that enables the
natural sciences to proceed and succeed. By way of several
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examples from the effort to rewrite Kansas science stan-
dards, objections to the national science standards, the
Dover ID trial, and the writings of Phillip Johnson, Miller
shows that a central element in ID arguments is the
misguided conflation of methodological naturalism with
philosophical materialism, with the result that contempo-
rary science is portrayed as being biased toward atheism.
He rightly asserts that “from the perspective of scientific
inquiry, a supernatural agent is effectively a black box,
and appeals to supernatural action are essentially appeals
to ignorance.” Because a “supernatural agent is uncon-
strained by natural laws,” it can act any way it chooses
and, therefore, “appeals to such agents can provide no
insight into understanding the mechanisms by which
a particular observed or historical event occurred.” For
Miller, appeals to action of a supernatural agent are really
admissions that “we don’t know” how an event occurred,
and they have the effect of killing further investigation.

In Chapter 8, “On the Origin of Species and the Limits of
Science,” according to David Goldsmith, a paleontologist
with expertise on the morphology and ecology of mol-
lusks, the attempt of the ID movement to redefine the
limits of scientific methodology is nothing new. Gold-
smith points out that Charles Darwin challenged the
scientific community to rethink scientific methodology by
his use of a deductive approach in advocating his theory
of natural selection. Until Darwin, scientists (Bacon, New-
ton, the Geological Society of London) typically claimed to
eschew the formulation of hypotheses and favored patient
accumulation of facts from which a reasonable theory
might eventually emerge. In contrast, in On the Origin of
Species, Darwin laid out his theory of natural selection and
then asked what the world would look like if the theory
were correct. His book contained no experimental results
and proposed no experimental tests. Rather, Darwin
asserted the adequacy of selection to effect biological
change, then supported this assertion through numerous
lines of observation, and finally refuted potential objec-
tions to his hypothesis. In part, the way was paved for the
ultimate reception of Darwin’s idea by the fact that a
deductive approach in science was already being pro-
moted by philosophers of the stature of Whewell and Mill.
In light of that historical reality, Goldsmith suggests that,
although ID advocates, like Darwin, would like to expand
scientific methodology, no one has independently and
antecedently proposed their methodology. Moreover, pro-
ponents of ID have failed to convince the scientific
community that the ID approach bears any potential scien-
tific fruitfulness. Goldsmith condemns the ID movement
on the grounds that its program to foster deeper thinking
about scientific issues in reality leads to its opposite,
namely, repudiation of “deep inquiry and discovery in
favor of superficial wonder and mystery.” In line with
Miller, Goldsmith believes that “accepting the role of a
potentially capricious unknowable intelligence in one
branch of science undermines not just future discoveries
in that one field but all scientific knowledge, past, present,
and future.”

Part Three (On Religion) contains the final two chap-
ters. “Teaching Evolution during the Week and Bible
Study on Sunday” by Patricia Kelley lays out a personal
approach to relating paleontology and Christian faith.
Kelley is, like Goldsmith, another mollusk paleontologist

as well as the wife of a Presbyterian pastor. She has also
taught adult Sunday Bible classes for many years. Con-
vinced of the reality of biological evolution, in part as
a result of her own research on lineages of mollusks from
the Atlantic and Gulf coasts of the United States, Kelley
finds her Christian faith threatened by neither science
generally nor evolution in particular, because she does
not accept the notion that the biblical creation accounts are
to be interpreted literally. In essence, scientific discoveries
and the Bible tell the same story but in different ways.
Readers will enjoy her personal story, but some may
not be willing to follow her in accepting higher critical
conclusions about Genesis 1–2.

Editor Warren Allmon, yet another paleontologist,
concludes with the longest chapter. Here he lays out
an overview of what he calls the “God spectrum”—
a gradational series of possible ways of dealing with
the relations between religion and science from complete
hyper-supernaturalism at one end to complete naturalism
of The God Delusion type at the other end. In between
are a variety of ways in which religion and science might
accommodate one another. Of particular interest is his
summary of the approaches to accommodating religion
and science to one another that have been adopted by
three prominent paleontologists: Peter Dodson, Patricia
Kelley, and Richard Bambach. Allmon recognizes that reli-
gion encompasses a vast and very diverse terrain of belief
and that some religions may simply be incompatible with
science. As a result, he focuses specifically on Judaism,
Christianity, and Islam and explores accommodation in
that context.

For the Rock Record includes a list of selected resources
(books and websites) for further study. The cover of the
paperback version offers a magnificent photograph of the
world-famous angular unconformity discovered in the
late 18th century by James Hutton at Siccar Point in Scot-
land. The book is a constructive contribution in that it pro-
vides an assessment of intelligent design from the vantage
point of the geological sciences. The authors are to be com-
mended for adopting a generally positive stance in regard
to the practice of religion, for their fair treatment of Chris-
tian believers, and for their recognition that it is not the
role of science to solve theological and religious questions.
On the other hand, what one misses is an understanding
(although hinted at by Allmon) that religion and science
are not simply two parallel, equal-value but different
approaches to knowledge, but that the scientific approach
to knowledge is invariably and unavoidably subservient
to each individual scientist’s religious worldview.

Reviewed by Davis A. Young, Professor of Geology, Emeritus, Calvin
College, Grand Rapids, MI 49546.

GOD IS GREAT, GOD IS GOOD: Why Believing in God
Is Reasonable and Responsible by William Lane Craig
and Chad Meister, eds. Downers Grove, IL: InterVarsity
Press, 2009. 262 pages, bibliography, index. Paperback;
$19.00. ISBN: 9780830837267.

This September, Mary will enter college. Mary’s parents
have lovingly raised her in a traditional Christian home.
She has been part of the family’s church since her “cradle
roll” days, was confirmed, sang in the choir, was active in
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her youth group. Mary is about to experience a sea change.
In college, she will encounter a diversity of worldviews,
philosophies, learned professors, and other young people
who seem to “have it all together,” who challenge her with
questions and claims she had never before considered,
in particular, the views of Richard Dawkins and the “New
Atheists.” Some of the new ideas will seem very plausible
over a late night pizza party. Mary needs help!

This book appears to have Mary as its primary target
audience. Fourteen authors contribute essays to address
what they believe are her main concerns. Some of the writ-
ers are very good, John Polkinghorne and Alvin Plantinga
being particularly outstanding. Unfortunately, the book
fails to meet its objective on many counts.

First, it overreaches, presenting a “Reader’s Digest” of
philosophy and Christian theology, attempting to address
all the important questions from atheism’s refutation
to a defense of traditional Christianity. The objective is
admirable; but it was not achieved in 236 pages.

Second, the book includes a defense of intelligent
design (ID) by Michael Behe, who confidently writes,
“That should have been the end of Darwinism’s strong
claim right there—to explain all of life as the product of
random mutation and natural selection—but intellectual
inertia and wishful thinking kept it going” (p. 82). His
argument is unpersuasive and Mary will have trouble in
biology class if she takes it seriously. The implication is,
of course, that a Christian must necessarily embrace ID.

Third, the last essay, by author Mark Mittelberg, is an
unconvincing “altar call.” His recommended bibliography
includes a book by Josh McDowell, who not long ago was
preaching young-earth creationism.

Fourth, the book does not end with Mittelberg’s ser-
mon, but adds a postscript. In it, Antony Flew argues
his case for simple theism. Following Flew is an appendix
by Alvin Plantinga. These two articles seem seriously out
of place.

Fifth, the essay by William Lane Craig contains a par-
ticularly inept argument against Dawkins’ idea that the
universe “just popped out of nothing.” Craig’s argument
(p. 14) seems to be as follows: (a) It is a necessary truth
that something cannot come from nothing; (b) The very
idea of something else is resorting to magic; (c) If one thing
popped out, why are there not other things? (d) Our expe-
rience confirms that everything has a cause. These argu-
ments can also be used, of course, to “refute” some of
quantum mechanics.

Craig also attacks the person of Dawkins. He describes
him as “marvelously oblivious” (p. 19), “laboring under
the delusion” (p. 23), “apparently unaware” (p. 25), “smug
and self-congratulatory” (p. 28), and imagines Dawkins as
“making a silly ass of himself” (p. 30). It may be argued
that Dawkins deserves such treatment, but Col 3:12 refutes
that argument. I do not want Mary to read that kind of
stuff and possibly conclude it is OK for a Christian.

There are other defects in the book, such as no discus-
sion of natural evil, a reliance on only Euro-American
writers, and no feminist, Afro-American, Hispanic, or
Asian voices. Scot McKnight commits a serious blunder,
repeating one of C. S. Lewis’s rare errors when he writes,

“either the disciples are liars or they are truth-tellers”
(p. 200). And some other writers seem to delight in
“digging” Richard Dawkins; one of them, Michael
Murray, makes the gratuitous aside that Dawkins was
on his second marriage (obviously moral turpitude).

I believe that acceptance of Christ usually happens
through social interactions with real Christians, not as
an intellectual process. Skip the book. If you do buy
a copy, do not give it to Mary. She will get hurt.

Reviewed by John W. Burgeson, Houston, TX 77070.

THE FALL OF MAN AND THE FOUNDATIONS OF
SCIENCE by Peter Harrison. New York: Cambridge
University Press, 2007. xi + 300 pages, bibliography, index.
Paperback; $43.00. ISBN: 9780521117296.

For man by the fall fell at the same time from his state
of innocency and from his dominion over creation. Both
of these losses however can even in this life be in some
part repaired; the former by religion and faith, the latter
by arts and sciences. For creation was not by the curse
made altogether and forever a rebel, but in virtue of that
charter, “In the sweat of thy face shall thou eat bread,”
it is now by various labors (not certainly by disputations
or idle magical ceremonies, but by various labors) at
length and in some measure subdued to the supplying
of man with bread, that is, to the uses of human life.

—Francis Bacon, Novum organum II, §52

Few scientists today would take these words from Francis
Bacon as foundational to modern science, but they were.
In this fascinating, original, and carefully researched book,
historian Peter Harrison argues that the biblical story
of the Fall deeply influenced concepts of scientific knowl-
edge and how it ought to be obtained during the seven-
teenth century, when science as we now know it took
shape. According to many early modern writers, Adam’s
knowledge of the natural world prior to the Fall was very
extensive and fully accurate, reflecting the fact that he had
been made in the image of God. Most of that was lost after
the Fall, which affected all aspects of human nature at least
to some extent. Thus, “the standard pattern for early mod-
ern epistemological enterprises,” Harrison says, involved
“self-examination, assessment of the extent of the wound
caused by sin, [and] determination of what traces of the
divine image remain” (p. 99).

European thinkers had inherited from the Greeks the
idea of science as demonstrably certain knowledge, ob-
tained by the methods of Aristotelian philosophy. Dur-
ing the Scientific Revolution, a debate took place over
how much of the traditional view of knowledge needed
to be discarded: was it simply the method that needed
to be replaced, or did the certainty of scientific knowledge
also need to be discarded? For some, such as Philipp
Melanchthon, Johannes Kepler, and Galileo Galilei, fallen
humanity still retained enough of the divine image to
guarantee the veracity of mathematics; science could still
achieve certainty through a priori demonstration, espe-
cially through mathematics, which Aristotle had largely
ignored. For others, especially Bacon, Robert Boyle, and
many other Englishmen, the whole project of natural phi-
losophy had to be rebuilt from the ground up; our minds
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were not sufficiently reliable to achieve certainty, and the
best we could do was gradually to accumulate empirical
facts, slowly recovering bits and pieces of the knowledge
that Adam had so suddenly lost.

Harrison has never hesitated to tackle the big historical
questions, and this is one of the biggest: was the Scientific
Revolution a deeply secularizing episode, with progres-
sive reason emerging triumphant over backward and
recalcitrant religion? What I have just described was the
standard picture a generation ago, but in recent decades,
dozens of scholars have shown its many serious flaws.
Harrison pretty much demolishes any residual tendency
to give the seventeenth century an eighteenth-century,
Enlightenment-style interpretation: “The birth of modern
experimental science was not attended with a new aware-
ness of the powers and capacities of human reason,
but rather the opposite—a consciousness of the manifold
deficiencies of the intellect, of the misery of the human
condition, and of the limited scope of scientific achieve-
ment” (p. 258). To be sure, many modern minds are still
afflicted with what Harrison calls “a degree of historical
amnesia about the role of religion” in the origins of mod-
ern science (p. 245), but there is no way to escape the force
of his argument without ignoring the wealth of primary
sources he musters to support it. No one can fairly accuse
Harrison of being too clever, of playing fast and loose with
the words and ideas of the historical actors themselves.
His command of their world is admirable, his argument
subtly nuanced, and his account almost breathless. Intel-
lectual history of this quality is all too rare, and when it
involves a subject of this import, we should all stand up
and pay attention. Put this one on your required reading
list as soon as you can.

This is not to say that I have no reservations about
The Fall of Man and the Foundations of Modern Science.
As Harrison realizes, he is not the first scholar to assess the
ways in which religion influenced early modern science;
nor will he be the last. Of the various alternative theses,
one of the best known holds that “voluntarist” theology
(which emphasizes divine freedom in the creation) was
closely linked with empiricism during the Scientific
Revolution. On this view, those natural philosophers
who stressed God’s freedom to act in the world, unbound
by restrictions imposed by reason, were more likely to
ground scientific knowledge in observations and experi-
ments; whereas those who stressed God’s reason were
more likely to hold a rationalist conception of scientific
knowledge and methods. Several leading scholars have
defended this thesis, including John Hedley Brooke, John
Henry, the late Reijer Hooykaas, Francis Oakley, and
Margaret Osler. Harrison advances a competing claim.
Instead of finding the origins of empirical attitudes in
views of God’s nature, he finds them in views of our
own nature—a subtle, but significant, distinction.

Having worked on this problem myself, I will be the
first to admit that sometimes it is hard to tell which is more
important when a given conception of scientific knowl-
edge is being analyzed. I certainly agree that for many
of the figures discussed in Harrison’s book, the effects of
the Fall on human reason seem more important than the
implications of divine freedom, which is usually not even
mentioned in the cited passages. Nevertheless, Harrison
recognizes that some leading early modern thinkers did

not put too much emphasis on the noetic effects of the Fall.
Indeed, Isaac Newton “showed little interest in the Fall of
Adam or the doctrine of original sin” (p. 234). Robert
Boyle, whom Harrison describes accurately as “undoubt-
edly the leading exponent of experimental philosophy in
the seventeenth century,” was “reluctant to attribute all
the limitations of human knowledge to Adam’s lapse”
(pp. 217–8). Instead, in one of the unmistakable features
of his thought, Boyle repeatedly appealed to the freedom
of the Creator as a foil to any effort to reduce nature to
rational necessity.

If Harrison errs by downplaying the role of voluntarist
theology, vis-à-vis an Augustinian view of the Fall, it is
mainly because he has so much to say about the latter—
and all on the basis of hard evidence. His argument might
not encapsulate the whole story, but anyone who over-
looks it will risk misunderstanding the rich interaction of
theology and science at a crucial historical moment: the
moment when modern science was born.

Reviewed by Edward B. Davis, Professor of the History of Science,
Messiah College, Grantham, PA 17027.

REAL SCIENTISTS, REAL FAITH by R. J. Berry, ed.
Grand Rapids, MI: Monarch Books, 2009. 288 pages, index.
Paperback; $14.99. ISBN: 9780825462894.

Robert James (Sam) Berry is a recognized British genetic
scientist and environmentalist. Beyond his contributions
to the sciences, Berry is also recognized by a broader com-
munity for his contributions to topics related to science
and the Christian faith. This book, Real Scientists, Real
Faith, is the second of the same title. The earlier title was
also edited by Berry and was published in 1991. In both
books, the contributors are primarily British, along with
a few Americans.

Real Scientists, Real Faith is a collection of essays, solic-
ited by Berry, on issues in science, the Christian walk,
and the relationship of the two. Contributing authors are
well-recognized scientists, theologians, and philosophers.
Some of the British contributors may be unfamiliar to the
American reader, but Americans will likely recognize
Alister McGrath and Simon Conway Morris. Familiar
American contributors include ASA Fellows Joan Cen-
trella, astronomer at NASA; David Myers, psychology
professor at Hope College; Cal DeWitt, founder of the
Au Sable Institute and professor at the University of
Wisconsin; and Francis Collins, director of the NIH.

Readers may be disappointed that the contribution
from Francis Collins is a reprint of an earlier published
interview in which Collins restates the story of his coming
to Christ, also found in Collins’ book, The Language of God.
The contribution of the late British Donald MacKay is a
reprint of one of his earlier lectures. Except for the reprints
of Collins and MacKay, the other sixteen contributions
appear to be original to this work.

Upon looking at the titles and abstracts, there does not
appear to be a conscious progression in theme throughout
the collection. Each contributor describes biographic
information of his formative years as a scientist and Chris-
tian and mentions specific issues within his area of exper-
tise and experience. Issues range from the age of the earth
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and biological evolution to the ethics of abortion, homo-
sexuality, and environmentalism. However, the book may
well have a cumulative effect on the reader; each essay
leads the reader, even if unconsciously, to a greater under-
standing of the reality of scientific life and the life of
Christian faith.

I expect critics will disagree with various positions
expressed in Real Scientists, Real Faith. The abortion of
a defective fetus in preference to watching the death of
a small child and the acceptance of the biological orienta-
tion of homosexuality are two likely examples. But to re-
move ammunition for debate from these pages would be
the reader’s loss. Though some contributions to the book
may not be as well developed logically or theologically
as might be hoped, this is not the purpose of the book.
If the reader can find strength through the candid discus-
sion of faith-filled struggles with science issues, such that
the personal strengths that result from these struggles can
be internalized by the reader, then the reader will have
gained much.

There are several groups of people who would benefit
from reading Real Scientists, Real Faith. College students
at the beginning of their scientific careers will benefit sci-
entifically and spiritually from the mentoring perspectives
of these successful scientists and committed Christians.
Older scientists, who have similar experiences as the
authors, will also benefit from the reflection and thoughts
in this book. Theologians and clergy who are interested in
both the formal academic philosophy of science as well as
the practical, less formal, working scientific philosophies
which contribute to the doing of real science, should read
this book. Regardless of the reader, there are both intellec-
tual and spiritual nuggets which can be mined from these
pages. If the reader can refine these nuggets into a form
that fits their own personal questions of science and faith,
they will have obtained a great treasure.

Reviewed by Gary De Boer, Professor of Chemistry, LeTourneau
University, Longview, TX 75607-7001.

TIBETAN BUDDHISM AND MODERN PHYSICS: To-
ward a Union of Love and Knowledge by Vic Mansfield.
West Conshohocken, PA: Templeton Foundation Press,
2008. 180 pages. Paperback; $19.95. ISBN: 9781599471372.

Unlike such 1970s’ works as The Tao of Physics and The
Dancing Wu-Li Masters, which were motivated by short-
lived 1960s’ interpretations of particle physics such as
“particle democracy,” this book seems to be a serious
attempt to compare and contrast essential aspects of quan-
tum theory (e.g., uncertainty and entanglement) with the
principles of Tibetan Buddhism. Though Mansfield is a
professor of physics, throughout the book he inspires trust
that he also knows something about Tibetan Buddhism
by sprinkling in references concerning conversations and
experiences he has had in his personal acquaintance with
the Dalai Lama.

Mansfield begins in chapter 1 by focusing on knowl-
edge, being, meaning, and purpose, in the context of
science and Buddhism. I must confess that I found many
of the comparisons contrived. For example, he states that
in science, the final arbiter is experiment, operating in the
“public domain,” meaning that experiments must be

repeatable. Then he points to a contrast, the Buddhist
concept of shamatha: shamatha occurs when the mind is
focused upon itself. Since “first person accounts … are not
objectifiable or in the public domain” (p. 11), such essen-
tial Buddhist practice is different from science. However,
he claims that “[s]uch subjective experiences are repeat-
able and controlled but not conventional scientific objects”
(p. 11), and because experience is the focus in both cases,
there is a similarity. As to purpose, according to the Dalai
Lama, “the purpose of life is to be happy” (p. 16). As we
learn later in the book, this principle leads to an ethic
of compassion. What does this have to do with science?
In contrast to a materialist view of the laws of physics in
which no purpose can be found, Mansfield asserts that
Buddhism concludes no such thing, because Buddhism
includes phenomena that are both subjective and objec-
tive, personal and meaningful.

The main point of chapter 2, entitled “Quantum Me-
chanics and Compassion,” is to make an analogy between
the indistinguishability of fundamental particles and the
fact that all humans find themselves in a similar situation
with regard to the purpose of life, in the desire for happi-
ness. According to Buddhism, the desire for happiness
is closely intertwined with the freedom from suffering.
Though everyone is unique as an individual, with respect to
the desire for happiness and the right to achieve it, we are all
identical (p. 33). Considering exchanging ourselves with
one another leads to a kind of golden rule, that we ought
to put ourselves in others’ shoes and help everyone in the
endeavor for happiness and the right to achieve it. Again,
the analogy between particles and people is a stretch.

Chapters 3 and 4 are perhaps the heart of the book.
In chapter 3, Mansfield introduces us to “Middle Way
emptiness” which is a major tenet of Buddhism. The
Middle Way doctrine seems to be a way of saying that
nothing exists in and of itself, but everything is in relation
to many other things. The claim is that if something were
to exist independently, having no interactions, it would be
an unchanging essence.1 However, the Buddhist denies
the existence of such an essence, and this denial leads to
the concept of “emptiness.” However, as Mansfield cau-
tions, it is easy to get the wrong idea about “emptiness”;
it does not mean “nothing,” but rather it is a reference
to changeableness, to impermanence, and to dependence.
In chapter 4, Mansfield describes the Einstein, Podolsky,
and Rosen (EPR) thought experiment, Bell’s inequalities,
and provides a fairly clear explanation of the phenomenon
of entanglement2 that follows from these, which he links to
the concepts of the “Middle Way” and “emptiness.” Per-
haps the most telling statement is that because quantum
theory seems to tell us that particles do not have definite
properties until measured, and the measurements inexpli-
cably affect each other at a distance, “we can clearly see
that the mind project[s] independent existence into the
particles, but the experimental violation of Bell’s Inequali-
ties shows that nature refuses to accept the projection”
(p. 90). In other words, we should not impose our ideas of
definite properties on independent particles, for that is
a projection of our thoughts on a reality that does not fit
that experimental picture. The interrelatedness comports
well with the Middle Way.

In chapter 5 Mansfield explains his uncomfortableness
with the a-causal behavior of the quantum world. He
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states that cause and effect is an important principle in
Buddhism in that “[o]ur past actions are the causes of our
present condition” (p. 98) (think of reincarnation). Given
that causes, as things, do not have inherent existence in
Buddhism, there is still a notion of the “I,” a “constantly
changing mental designation upon the impermanent
mind and body” (p. 104) that somehow propagates into
the future, carrying its karma with it. But why should this
nonphysical causality of Buddhism, which is “not suscep-
tible to scientific analysis” (p. 106), be intertwined with
the causality as found in the physical realm? That is not
clear to me. Incidentally, it may be of interest that he uses
the similarity of quantum a-causality to the random muta-
tions in Darwin’s theory to conclude that “there can be no
purpose, endpoint, or teleology in Darwinian evolution.”
This is a point that many evangelical Christians have
made, going back to Charles Hodge in the nineteenth
century.

In chapter 6, Mansfield turns his attention toward rela-
tivity theory. His main point here is to claim that relativity
theory implies that such quantities as mass, length, and
time have no independent existence, because there is no
preferred reference frame from which to measure them.
This, he claims, comports well with the Middle Way.
However, I think his claim goes too far. Each object when
considered in its own rest frame has definitive rest mass
and rest length, which can be considered to be characteris-
tic of the object. Finally, in the summary chapter, he argues
that the wave/particle duality is a confirmation of the
Middle Way. Thus, he says, in order that knowledge and
love may unite, we should not disassociate scientific
knowledge from its role in relieving suffering. I guess
this is his way of saying that Buddhist science is human
science, a conclusion Christians might draw for entirely
different reasons.

Tibetan Buddhism and Modern Physics is a book that
covers a lot of ground, such that a short review cannot
do justice to the project that Mansfield has undertaken.
However, it also suffers for that very reason. In trying to
introduce both the important tenets of modern physics
as well as those of Tibetan Buddhism in one short book,
I think he fails in introducing either well. There are reason-
able discussions of some aspects of physics, such as his
introduction to Bell’s inequality and the EPR paradox, but
most are cursory and some even suggest misconceptions.3

So when he tells us in chapter 3 that although “physics
and Buddhism have significant similarities and differ-
ences,” that “[n]evertheless, no other religious worldview
has such an arresting and detailed connection to modern
physics,” does he make his case? I think not; most Chris-
tians would find many of his analogies weak and uncon-
vincing. Though I do not think his “compare and contrast”
method is a particularly good way to integrate faith and
science, I will say that the book was thought provoking.

Who would want to read this volume? From among the
readers of this journal, I would expect that there would
be rather few. For those of you who want to keep up
with what other religions are saying about science, or
who simply like a stimulating recreational read, you might
enjoy the book. But if you do not fit one of those catego-
ries, and you do not already know a fair amount about
both modern physics and Buddhism, you will probably

want to learn both your modern physics and your Bud-
dhism elsewhere. I was left with too many misgivings
about how the physics was presented, and with too many
questions about Tibetan Buddhism, to recommend this
book for either purpose.

Notes
1In terms of Greek thought, this is reminiscent of Platonic forms.
2Entanglement is the phenomenon well known in quantum theory
that the measurement of two particles at different places appar-
ently affect each other instantaneously. So they are said to be
“entangled.”

3For example, in chapter 2, he says “indistinguishability leads
directly to the famous Pauli exclusion principle (not true—one also
needs the fermionic nature of electrons) and in chapter 6, he tells us
that an “elevator’s acceleration due to gravity cancels the gravita-
tional force, and the freely falling elevator becomes an inertial
reference frame” (gravity—that is, the curvature of space—causes
the acceleration, rather than canceling it; by “inertial frame” we
usually mean a non-accelerating frame).

Reviewed by Donald N. Petcher, Department of Physics, Covenant
College, Lookout Mountain, GA 30750.

THE FAITH OF SCIENTISTS: In Their Own Words by
Nancy K. Frankenberry, ed. Princeton, NJ: Princeton Uni-
versity Press, 2008. xviii + 542 pages, bibliographic refer-
ences, index. Hardcover; $29.95. ISBN: 9780691134871.

This volume belongs to a new genre of publication about
religion and science. Books in this genre describe the reli-
gious faith of past and living scientists. What used to
be considered private or sometimes confined to popular
writings has become public over the last decade or so.
Frankenberry’s book is an anthology of selected writings
of twenty-one practicing scientists about their religious
faith. Commentary by the editor provides context.

The first eight chapters cover the “founders of modern
science” from the mid-sixteenth century to the mid-twen-
tieth century, including Galilei, Kepler, Bacon, Pascal,
Newton, Darwin, Einstein, and Whitehead. The second set
of thirteen chapters features scientists from the twentieth
century to the present, covering Carson, Sagan, Gould,
Dawkins, Goodall, Weinberg, Polkinghorne, Dyson,
Hawking, Davies, Wilson, Kauffman, and Goodenough.

The introduction explains the main features of the
book. It is aimed at the general public including non-
specialists, students, and seekers (p. viii). Therefore, the
editor has included only working scientists of major
historic stature or contemporary public interest who had
written about their faith in its relation to their science.
Her stated focus on individuals facilitates access to the
personal and historical context in which they lived and
worked and avoids the distortions that arise when the
issues are framed in terms of the abstractions of “religion”
and “science.”

Since it is impossible to review each of the twenty-one
chapters let me highlight two representative examples of
how Frankenberry stimulates further reading. On page 38,
Kepler:

A Lutheran, Kepler disagreed with Lutheran ortho-
doxy and made concessions to both Catholics and
Calvinists. On the matter of Communion, Catholics
believed that “transubstantiation” physically trans-
formed the wafer and wine into the body and blood
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of Christ. Lutherans explained that “consubstantia-
tion” occurred: Christ’s real body and blood were
present even though the bread and wine looked
unchanged, because, as divine, Christ’s body and
blood become “ubiquitous” and everywhere present.
Calvinists held that the bread and wine remained
mere bread and wine but provided true communion
with Christ, who is in heaven with the Father. Kepler
got into trouble for not embracing the “ubiquity”
doctrine of his fellow Lutherans.

On page 147, Einstein:

How was Einstein’s determinism compatible with his
well-known devotion to justice, humanitarian ideals,
and social responsibility, all of which presume at
least some degree of free will and indeterminism
in the universe? It is far from clear how Einstein
reconciled his espousal of determinism with his social
and ethical principles.

The project left Frankenberry with two impressions. First,
scientists associated with the scientific revolution were able
to interrelate their Christian faith and their scientific dis-
covery seamlessly, but “pockets of perplexity, elements of
eccentricity and unconventional forms within conventional
Christian faith stand out” (p. ix). Secondly, “in contrast to
the historical titans, many of the contemporary scientists …
are moved by fresh visions and alternative forms of spiritu-
ality” (p. x).

As a popular-level introduction, this book admirably
fills a gap between scholarly anthologies such as N. A.
Rupke, ed., Eminent Lives in Twentieth-Century Science and
Religion (rev. and expanded ed.; Frankfurt, DL: Peter Lang
Verlag, 2009) and book-length biographies. Frankenberry
sets a high standard. Generally, her commentaries succeed
in succinctly capturing the excitement of exploring nature
in the context of “faith” and in introducing the perplexities
that can emerge in the process. She teaches religion at
Dartmouth College, and this shows in the quality of the
commentary, as in the thoughtful way she captures the
complexity of Pascal’s reflections on faith and reason,
explains the three versions of Pascal’s wager, and corrects
his caricature as an irrational fideist. There is an occasional
flaw, as, for instance, in the passage about Kepler and
Communion cited above. It is true that for Calvinists the
bread and wine remain mere bread and wine, but they
do not provide true communion with Christ, who is in
heaven with the Father. Rather, the bread and wine are
visible reassurances of the spiritual presence of Christ
through the work of the Holy Spirit in the participants.
On the side of the history of science, the editor fails to
point out that it was the impossibility of Jesus’ physical
body to be in more than one place simultaneously, that
kept Kepler from agreeing with the Lutheran view. On
this point, Kepler’s physics affected the practice of his
religious faith.

In her scholarly work, Frankenberry defines religion as
“a communal system of propositional attitudes and prac-
tices that are related to superhuman agents.” This defini-
tion would have excluded most contemporary scientists
from her list, as their religion is not related to superhuman
agents. So in this book she has replaced it with “faith”
which she takes in the broadest possible sense. Two ad-
vantages accrue. First, it captures views, attitudes, and

stances that function as a religion while not fitting the
standard views of religion. This approach allows her to
include the creative, the heterodox, and even the antireli-
gious views of scientists. For instance, it allows her to
characterize the science of sociobiologist E. O. Wilson as
“akin to faith” (p. 437). Secondly, she avoids the contro-
versies about definitions of religion in academia.

Only major historical figures or public intellectuals
were included (p. viii). Their public status introduces the
possibility that they were writing for the public and with
ulterior motives, rather than about their private beliefs.
This is a historiographic concern that has entered certain
textbooks, for instance, P. J. Bowler and I. R. Morus, Making
Modern Science (Chicago, IL: University of Chicago Press,
2005). The editor appears unaware that this situation raises
the question of bias. So-called minor figures might have
been more interesting to consider for their lack of bias.

An extensive index and suggestions for further reading
at the end of each chapter make the book very accessible.
Sometimes the reading list fails to include studies of
importance to the theme of the book. [See, for example, the
chapter “Edward Osborne Wilson (b. 1929)” by Mark Stoll
in Rupke’s, book cited earlier]. Highly recommended for
anyone who wants to scout what is on offer in science and
religion studies, or for students who need an essay topic.

Reviewed by Jitse M. van der Meer, Redeemer University College,
Ancaster, ON L9K 1J4. �

Letters
A Reply to Lamoureux’s Review of

Beale’s The Erosion of Inerrancy in

Evangelicalism
Lamoureux (PSCF 62, no. 2 [June 2010]: 133–8) is, as he
says, “quite critical” of the evangelical position on in-
errancy maintained by Beale in his 2008 publication, The
Erosion of Biblical Inerrancy. Over against Beale’s view that
the Scriptures must not be held to contain errors of fact,
Lamoureux argues, following Peter Enns, that “literary
genre dictates biblical interpretation” (p. 137, Lamoureux’s
italics). Thus, properly, one “treats the ancient science as
ancient science, and the ancient understanding of human
history as an ancient understanding of human history”
(p. 137). Indeed, for Lamoureux and Enns, “under the in-
spiring guidance of the Holy Spirit, the science and history
of the day were employed as incidental vessels to reveal
inerrant messages of faith” (p. 136); “God accommodated
to the level of ancient humans in the revelatory process”
(p. 136). After all, did not the incarnation itself involve
accommodation (the “humbling” of Phil. 2:8)?

Let me provide just a few of the many reasons why the
Lamoureux-Enns accommodation approach to Scripture
is entirely incompatible with biblical inerrancy, as well as
being destructive to a meaningful Christian theology.
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1. Spiritual facts (“messages of faith”) cannot be placed
in an airtight compartment so as to separate them from
secular facts (scientific and historical information). This is
true in general, since all areas of knowledge interpenetrate
each other; it is especially true in the case of special revela-
tion, since the heart of biblical religion lies in God’s reveal-
ing himself in the secular realm (as the Creed says, our
Lord “suffered under Pontius Pilate”). The question, “Are
the death of Christ on the cross and his resurrection secular
events or faith events?” parallels the question, “Have you
stopped beating your wife?”—since it should be painfully
obvious that the cross and the resurrection are both histori-
cal and spiritual events at the same time, and, if not historical,
of little or no value spiritually. Doubt as to the historicity
of biblical events will, logically and inevitably, produce
equivalent doubt as to their spiritual value.

2. If the scientific and historical material in the Bible—
which can in principle be checked for accuracy—is not
reliable, why should anyone accept the spiritual/faith
material set forth there—which cannot be checked? If the
writers were not preserved from error in human geogra-
phy, why would anyone trust what they recorded as to
heavenly geography (“In my Father’s house are many
mansions,” etc.)? A fundamental epistemological theme of
Jesus’ teaching is, “If I have told you earthly things and
you do not believe, how will you believe if I tell you of
heavenly things?” (John 3:12). Indeed, it is exactly this
solid factuality of Christian revelation which gives Chris-
tianity its character of “meaningfulness”—in contrast with
virtually all other religious positions, cults, and world-
views which, lacking in any factual testability (verifi-
ability/falsifiability), suffer from epistemological “non-
sensicality” or “meaninglessness” (to use the expressions
of contemporary analytical philosophy).

3. Accommodatist approaches to Scripture are never
justified by an appeal to kenosis (“limitation”) by way of
Phil. 2:8. Of course, in becoming man, God took on human
characteristics; but this did not include sin or error; had
that been the case, one could not trust anything Jesus said
about God, since (as Strack and Billerbeck have well
shown in their Kommentar zum Neuen Testament aus Talmud
und Midrasch) the vast majority of Jesus’ teachings can be
paralleled in intertestamental Jewish writings—so he
could well have simply accommodated himself to the
fallible spiritual ideas of his time rather than offering
fallen humankind eternal verities and the one divinely
true way of salvation. Modern theologians such as Rudolf
Bultmann and ecclesiastical liberals such as the late Bishop
James Pike have gone this route, thereby evacuating not
just the Old Testament of meaning by reducing its content
to myth, but also destroying the New Testament gospel
by demythologizing Jesus’ ministry and existentially de-
historicizing Jesus’ words and work.

Two wee bibliographical suggestions: ponder my
essay, “Inspiration and Inerrancy: A New Departure,”
included in my Crisis in Lutheran Theology, together with
the appropriate sections (especially proposition 4.0) of my
Tractatus Logico-Theologicus (www.ciltpp.com).

John Warwick Montgomery
ASA Fellow
Professor Emeritus, University of Bedfordshire (England)
Distinguished Professor, Patrick Henry College (Virginia)

Two Book Interpretation of Revelation
My thanks to Mary VandenBerg for her article (PSCF 62,
no. 1 [2010]: 16–24) on the two-book interpretation of reve-
lation, nature and the Bible. She traces the use of general
revelation through nature back through Calvin to Augus-
tine to Paul in Romans 1 and makes the solid point that
Paul sees nature as pointing to God himself (good, loving,
just) and not to the details of natural processes—as some
scientific creationists might have it. Theirs is a descrip-
tive/causal/hypothetical task and, insofar as researchers
come up with convincing evidence, Christians need to be
free to rejoice and to see the natural processes as part of
God’s creative work.

As a theologian, VandenBerg wants to maintain a “high
view” of the biblical text (supernatural revelation) and the
distinctive feature of her methodology is, no doubt, teleo-
logical—what is the book trying to say to its original
hearers and to us today? And what does it reveal about the
purposive-redemptive nature of the Lord God? So, in her
conclusion (p. 22 and endnote 47, p. 24), she warns against
“rushing to reinterpret” the special book every time some-
thing seemingly conflicting arises from science.

In keeping with these Reformed commitments, it
would be of interest to see her evaluation of a work like
John H. Walton’s The Lost World of Genesis One: Ancient
Cosmology and the Origins Debate (InterVarsity Press, 2009)
reviewed by Sean M. Cordry (PSCF 62, no. 3 [2010]: 227–8)
Perhaps she would agree with the following comments.

In Reformed theological language, Walton’s thesis can
be reduced to one sentence: To read Gen. 1:1–2:3 as Moses
may have intended, don’t necessarily see it as referring to
a material creation, but rather view it as an outline of
God’s eternal plan for that creation.

Back in my seminary days, I began researching the
ancient Near East culture into which Abraham was born in
Ur. The seven tablets of the old (2000+ BC) Babylonian cre-
ation story (“Enuma elish”) had recently been uncovered.
As I read them, I could not help but wonder how Abraham
reacted to the account of the fighting of the many gods, to
the chief male god’s (Marduk’s) killing of the head female
deity (Tiamat), his standing on her body and then cutting
her in two to make the heavens and earth, and then using
the blood of another god he had killed to make humans to
be slaves of the deities. What a shock it must have been for
him to discover the one and only God who made human-
kind in his own image, who each “day” added something
to creation that would be for the good of men and women,
and finally on the seventh day to come and dwell with the
people he loved in his holy Temple!

If Walton had played up this sharp contrast on the
theological level, his own major points would have been
considerably clarified for his readers (for example, his
interesting reflections on the seventh day). The differences
in cosmology between the old polytheistic and the
Hebrew monotheistic one may turn out to be more
enlightening than the similarities he concentrates on. In
the Babylonian case, for example, Marduk commands the
lesser gods to honor him, and they build a temple some-
where in the heavens away from us inferior beings.
[Cordry’s contention that the polytheistic deities’ “rela-
tionship to people was of utmost importance” (p. 227) was
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in error. Humans tended to fear the gods and sought to
appease them.] In the Bible story—as Walton’s elaboration
shows so beautifully—God wants to be with his creation
and has a plan for building his tabernacle which he gives
to his people to construct, to dedicate, to inaugurate, and
to care for, and in which to worship their living Lord.

Walton has done some solid work, bringing his readers
back into that ancient time, by using the number of cre-
ation texts now available to throw light on a possible way
of understanding Genesis 1 and its implications for Old
Testament studies and for science-faith questions. I hope
my few suggestions will stimulate further discussion.

William W. Paul
Retired Professor of Philosophy of Science
Central College
Pella, IA 50219
paulw@wpmcrc.org

Eisegesis Denies Inerrancy
C. John Collins, “Adam and Eve as Historical People, and
Why It Matters,” (PSCF 62, no. 3 [2010]: 147) practices
eisegesis in his approach to Genesis 2 f. and ignores the
first chapter. Both reports in Hebrew are clear that a pair
of individuals are described. In Gen. 1:29, “male” and
“female” are singular nouns, whereas “them,” involving
both, is plural. Genesis 2:5 refers to “the man” plus a nega-
tion. Verse 7 has “the man” formed and vivified. The refer-
ence is singular throughout. The succeeding passage is
clear that this is one individual. The reference to building
the woman is also clearly singular. But Collins references
a tribe as supported by Scripture and history (p. 151).

To argue that the children of Adam and Eve were less
civilized than depicted because they were much more
ancient (p. 158), living at least 40,000 years ago rather than
about 6,000 (p. 159), has no basis in the text. That there
were contemporaries (pp. 158, 160) is clearly not in the text.

Here we run into a theological problem. If Adam’s
federal headship of the thousands of contemporary hu-
man beings involved their receiving the divine image and
likeness and being subjected to his disobedience (p. 160;
cf. p. 159), then the righteousness of Jesus Christ should
apply to all human beings alive since the resurrection.
Consequently, Collins should adopt at least some version
of Universalism.

Of course, Collins could argue that Adam, Eve, and the
talking, walking serpent either organized the tribe to
march past the tree and to partake, or arranged distribu-
tion to all. On this view, a pregnant woman’s eating would
affect the fetus, but even newborns would have to con-
sume a little juice.

Note may also be taken that my commendation of
McGrath (p. 165, n. 73) was limited to his matching inter-
pretation of the biblical chronology. Collins, in contrast,
expands his chronology without biblical warrant.

David F. Siemens Jr.
ASA Fellow
2703 E. Kenwood Ave.
Mesa, AZ 85213-2384

Historical Adam?
The historicity of Adam was the theme of the September
2010 issue of PSCF. An article by John Collins stated in the
abstract, “that Adam and Eve were real persons, and the
forebears of all other human beings” (p. 147). Although
entirely wrong anthropologically, it was a well-articulated
article. Dennis Venema authored a thought-provoking
article that showed “evidence of human-ape common
ancestry” (pp. 166–78). Brachiators swinging on the family
tree, eh, Dennis? Good article.

Daniel Harlow read Genesis “in an age of evolutionary
science” (pp. 179–95). “Modern science has amply demon-
strated that phenomena such as predation, death, and the
extinction of species have been intrinsic and even neces-
sary aspects of life on earth for billions of years, long
before the arrival of Homo sapiens. For this reason, many
Bible-believing Christians have long found it difficult to
read Genesis 1–3 as a factual account of human origins”
(p. 179). True, but what about reading Genesis as a “fac-
tual account” of Jewish origins? Did Harlow think of that?
No, Adam is a “type of Christ” (p. 181), a “literary figure”
(p. 181), according to him. And thus Adam is erased from
the line of biblical patriarchs who once breathed air.

John Schneider volleyed, “… in the event that conflict
between science and Scripture seems to exist, it follows
that at least one of the two—the science or the reading of
Scripture—is mistaken” (p. 197). Right on! Here succinctly
stated is the heart of the problem.

Sometime in the first century AD a funny thing hap-
pened. The beginning history of the Israelite nation con-
tained in Genesis 2–11, which Moses had handed down to
the children of Israel, began being interpreted by early
Christians as the start of the entire human race. When
they received the canon of the Hebrew Old Testament,
due to their ignorance, they read themselves into what
they should have, or at least could have realized, was a
Jewish history book. A simple mistake in thinking Jewish
history was human history is a common misunderstand-
ing that has endured for 2,000 years and even left its stamp
on this issue of PSCF.

Here is what the authors Collins and Harlow appar-
ently did not know and certainly did not recognize. The
likely existence of Adam as a legitimate, historical person-
ality has already been substantiated with archaeological
and historical evidence. This evidence was first presented
in a series of articles that appeared in the December 1993
and March 1994 issues of PSCF entitled, “In Search of
the Historical Adam, Parts 1 and 2.”1 A book was pub-
lished in 2008 entitled, Historical Genesis: From Adam to
Abraham (www.HistoricalGenesis.com).2 A whole school
of thought and a movement has sprung up in recent
months focused on the historicity of Adam in full recogni-
tion of the antiquity of the human race—the Historical
Adam Society.

“Historical Adam” is a Christian apologetic that
embraces the Genesis narrative concerning Adam and his
descendants, and operates completely within the bounds
of scientific discovery and historical evidence. This posi-
tion considers Adam to have been a real historical person,
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but not to have been the biological progenitor of the entire
human race since our species, Homo sapiens, is known
from the fossil record to have been living 200,000 years
ago. As evidenced by both Genesis and archeological dis-
covery, Adam lived around 5000 to 4000 BC in southern
Mesopotamia, present-day Iraq, near the confluence of
the four rivers of Eden.

The Bible links Christ with Adam biologically through
its genealogies and theologically in Romans, and therefore
a historical Adam is important in preserving the integrity
of Scripture. While not the first human, Adam was the first
in God’s covenant line leading to Christ, and began the era
of individual accountability. The knowledge of God for
all humanity started with the Adamic covenant. It was
through one man, Adam, that sin was imputed to the
human race, just as grace is dispensationally given by God
to followers of Christ.

The rationale for “Historical Adam” and the founda-
tion for this belief are based fully upon the integrity of
Scripture, the history of the ancient Near East as recorded
in Sumerian and Akkadian literature, and upon related
archaeological evidence. We have a movement. All we
need are more members. Join at www.HistoricalAdam.org.

Notes
1Dick Fischer, “In Search of the Historical Adam: Part 1,” PSCF 45,
no. 4 (1993): 241–51;

———
, “In Search of the Historical Adam: Part 2,”

PSCF 46, no. 1 (1994): 47–57.
2Richard James Fischer, Historical Genesis: From Adam to Abraham
(New York: University Press of America, 2008).

Dick Fischer
ASA Member
PO Box 2245
Centreville, VA 20122
dickfischer@verizon.net

Cultural Development and Adam
A series of cultural events, initiated in approximately
5000 BCE, might shed some light on the creation of Adam.
Evolution theory holds that modern man has evolved over
millions of years. The Bible teaches that Adam was the
first [modern] man created on the sixth day in the likeness
of God.1 This appears to be a conflict. Cultural develop-
ment may be helpful in resolving this conflict.

Historian Will Durant describes five categories of arti-
facts that reflect cultural development: language, govern-
ment, religion, engineering, and architecture. Using these
five categories, he describes the first nineteen significant
cultural achievements, all of which occurred between 5000
and 3000 BCE.2

At about four million years ago in the evolutionary
process, Australeopithicus aferensis had the same body
plan as modern man, but was somewhat smaller with
a proportionate brain size. Modern man has a larger brain,
particularly the neocortex, where calculations, compari-
sons, judgments, and planning take place.3 Without
networks, the brain is more likely to provide a linear out-
put (e.g., danger in; flee or fight out). On the other hand,
neural networks can produce an iterative response to stim-
uli with an output based on learning, experience, culture,
and judgments.4 The neocortex contains several billion
nerve cells which are highly networked by branching.

It seems reasonable that the cultural achievements of
modern man are facilitated by this neural network.
Of course, we know very little about the function of the
brain of A. aferensis, or to what degree it was networked,
but without question modern man is more culturally
sophisticated.

The cited 2,000-year window of cultural expansion
represents only 0.05% of the period from four million
years ago to the present. Thus, the question is raised as to
what could have generated this almost explosive cultural
expansion around 5000 BCE. How did the brain change?

In 1986 Rita Levi-Montalcini and Stanley Cohen re-
ceived the Nobel Prize for the discovery and study of the
Nerve Growth Factor (NGF).5 NGF results from cleavage
of a relatively simple peptide of 307 amino acid residues
located on the proximal arm of human chromosome one.
They showed that NGF was critical to the generation of
neural networks within hours, while neuronal cells failed
to survive unless NGF was added daily to the culture
medium. Specific life molecules such as a protein take
a long time to evolve. However, for every such molecule
derived from a precursor, there would be a very short
period when the final side group (using hydrogen, oxy-
gen, nitrogen, etc.) is put into place. One moment this
new side group is absent, the next moment it is present,
and the new molecule can begin its work. In the case of
Adam, the final side group may have been put in place
in his nuclear genome, or into an existing molecule to
allow his brain’s neural branching to proceed. Thus, a final
step allowing for the production of NGF could have been
very fast. If the cultural explosion took place early in the
hypothesized time frame, that is, around 5000 BCE, then
this timing is relatively consistent with the often-criticized
creation date of 4004 BCE.

Notes
1Gen. 1:27, Gen. 2:7, Gen. 5:1.
2Will Durant, The Story of Civilization, vol. 1, Our Oriental Heritage
(New York: Simon and Schuster, 1954). Events are described on
pp. 98–329.

3Dean Hamer and Peter Copeland, Living With Our Genes (New York:
Doubleday, 1998), 16.

4Francis Crick, The Astonishing Hypothesis (New York: Scribner and
Sons, 1994). Chapter 13 deals entirely with neural networks.

5Rita Levi-Montalcini, “The Nerve Growth Factor 35 Years Later,”
Science, 237 (1987): 1154–62. Paper presented at the Nobel Award
Conference in Stockholm.

Jon W. Martin
Retired Industrial Scientist
Loudon, TN 37774
Mjonandjan@bellsouth.net �
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