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EDITORIAL

Debating the
Definition of “Design”

W

hat does design mean? As the community of
those keenly interested in answering this question
grows, the variety of intepretations given to design has been correspondingly expanding. One such novel
proposal appeared earlier this year, in Michael Dentons new
book Natures Destiny: How the Laws of Biology Reveal
Purpose in the Universe (Free Press, 1998). In a striking
departure from his first book, Evolution: A Theory in Crisis
(Adler & Adler, 1985), Dentona member of the editorial
board of this journalargued that the evolution of earths
organisms from a common ancestor was true, a view strongly
challenged by Denton himself in the first book. However,
Denton continued to argue (as he did in Evolution) that
Darwinian mechanisms were insufficient to explain the facts.
Rather, the existence of life and its manifold forms must have
been fine-tuned into the universe from the very beginning. As
Denton put the claim, If the laws of nature are so finely tuned
to facilitate lifes being in the form of a unique set of carbonbased organisms, both simple and complex, on the surface of
a terraqueous planet like the earth, then it seems conceivable
that their becoming through the process of evolution might
have been determined also by natural law (p. xiv).
This conception of design by natural law caught the
interest of several members of the editorial board of Origins
& Design, not only because Dentons ideas harked back to
conceptions of law-governed design circulating before (and

after) Darwins Origin of Species, but because their own
views of design differed profoundly from Dentons. In light of
this, O&D organized a roundtable discussion on Natures
Destiny, which we offer to our readers in this issue. While all
the participants found much to praise in Natures Destiny,
each also found areas where they felt Dentons argument for
design by natural law fell short of adequately explaining the
evidence. The central criticism turned on the inability of
natural laws to specify the information required by living
things. We welcome your comments on this roundtable.
We also welcome your comments on the other articles in
this issue. Michael Denton presents a fresh proposal for
looking at the vertebrate retina, one which may illuminate
why the structure appears poorly designed; in fact, Denton
argues, that appearance of suboptimality is only superficial
and disappears on closer inspection. Dennis Feucht discusses
the analytical tools developed by engineers for understanding
design, and encourages design theorists to travel into concepts
and literature they might otherwise ignore.
Two reports bring back interesting news from major
science and theology conferences held in 1998, and Lydia
McGrew tells a wise story about the proper use of intelligent
causation as an explanation. Read, mull, and agree or disagree: whatever your reactions, we look forward to hearing
from you.

LETTERS

Readers Reply to “Design and Evil”
FROM THE EDITORS:
In Origins & Design 19:1 (Summer 1998), we published a
commentary by Biblical scholar and theologian Rikk Watts
(Regent College) on design and evil. The existence of both
natural and moral evil was central to the rise of philosophical
naturalism in general, and evolutionary theory in particular.
Charles Darwin, for instance, saw the existence of what he
regarded as poor biological engineering (suboptimality) and
apparently malevolent design (dysteleology) as prima facie
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evidence that God could not have directly created the world.
This viewpoint continues to undergird much evolutionary
reasoning in our own day, and poses a difficult challenge to
theories of intelligent design. Thus, we have encouraged open
discussion of the problems. Professor Wattss brief article
drew a fair amount of correspondence; two such letters, each
taking issue with Professor Watts, are published below, with
Professor Wattss reply. We continue to invite correspondence and article submissions on the topic of natural and
moral evil in relation to intelligent design.

IRRATIONALITY SQUARED
To the Editor:
Rikk Watts article, Design and
Evil: Some Musings of the Coming
Controversy, may well be a cynical
and destructive hoax perpetrated at the
expense of design-oriented creationists.
According to Watts logic, the way to
establish the validity of an inherently
irrational propositionsuch as his
proposition thatis to trump the irrationality with one or more others that
are even more irrational! But imagine
the ridicule this will bring from opponents. For example, if irrationality is
the ultimate criterion by which validity
is established, by what criterion might
the invalidity of propositions beproved?
Think about it.
Sincerely,
John W. Patterson
Professor of Materials Sciences and
Engineering
Iowa State University
Ames, Iowa

DON’T LET THEOLOGY STAND
IN THE WAY
To the Editor:
This is a response to the lead-in
provided by the editor for Rikk Watts
commentary, Design and Evil in Origins & Design 19:1 (www.arn.org/docs/
odesign/od191/designevil191.htm). The
editor prefaced Mr. Watts commentary with:
The problem of the existence of
evil (both natural and moral) gave Charles Darwin perhaps his most compelling argument against the intelligent design of the universe, life, and
humankind.
I think the existence of evil neither adds to nor detracts from the possibility of intelligent design (or evolution). I can see how it might speak
towards the motivations and nature
of a specific kind of an intelligent designer, but I believe that is a different
matter. I think evil is only a problem

for those who wish to couple a hypothetical designer in biology to their preferred vision of a divine, moral arbitrator.
I feel that religious preferences or
presuppositions should not be used for
eliminating possible actions of designers from consideration because it may
unnecessarily limit the inquiry. If one
is going to consider extranatural assembly as a scientific question then everything goes on the table; even possibilities that one might feel are religiously
unacceptable. For example, some believe evolution could not have happened
because it necessitates death before the
fall of man; that possibility simply taxes
their personal, theological picture too
far. But what if it is uncomfortable? I do
not feel it is productive to deny potential models for the sake of avoiding the
theologically unpalatable.
Perhaps it would be better to shelve
the problem of evil for now in the
study of lifes origins; at least until one
has established a strong position for
extranatural assembly in evolution. The
editor continued from above:
Darwinist philosopher Michael
Ruse questioned the character
of a divine designer who would
allow evil.
Ruses argument really only applies
against a specific kind of designer with
specific traits, not against the general
notion of design per se. It surprises me
that design theorists who are seeking
to detect extranatural assembly in biology should be vexed by Ruses statements. Ruses argument may be directed against a form of designer in
whom some may believe, but this is a
problem about the potential nature of
the divine that may lie far, far away
from the more proximate biological
questions at hand. It might be better to
focus on the smaller but closer problems first, to see if those approaches
have much success.
This is not to say that a discussion
about the nature of evil is uninteresting
or unimportant from a philosophical
perspective, or that the moral traits of
a designer, should one exist, would have
no effects on biology. My point is more

narrow: That such worries should not
limit the ones inquiry into the specific
causes of biological development. Otherwise one might not progress much
further in these scientific inquiries than
those who prematurely curtail their explorations because they cannot work
their way beyond the possibility of an
ancient earth.
Tim Ikeda

RESPONSE FROM WATTS
John W. Patterson accuses me of
attempting to validate an inherently irrational proposition by trumping it with
more irrationality. But I think he has
confused response with validation.
If I have tried to validate anything, it
is only to suggest that a sovereign and
good Gods irrational response to the
real presence of evil in his creation
seems to me to be congruent with the
nature of the problem. Trying to validate (justify, explain?) the origin of
moral evil, however, is exactly what I
say cannot be done. Contrary to his
expectation, ridicule is the one thing
Ive not met. I suspect this is because
most people I have spoken to are well
aware of the difficulty of this problem
no matter where they stand.
Tim Ikedas observation that the
existence of evil in itself does not invalidate the existence of design is to my
mind correct. On the other hand, Im
sure Tim would agree that human beings are not merely mobile brains dispassionately observing life and hence
Michael Ruses understandably passionate rejoinder. If certain kinds of order
(e.g. beauty in design) seem to imply
good, then the question of the character of a designer cannot be long ignored.
I cannot explain the origins of moral
evil nor can I reconcile it with the existence of a good, sovereign God. But I can
point to the mystery of a very tangible
cross and a resurrection that followed.
Perhaps the fact of creation and the life
of Jesus are far more closely connected
than we might have otherwise imagined.
Blessings,
Rikk Watts
Winter 1999

ORIGINS & DESIGN

5

NEWS AND COMMENTARY

Science and the Spiritual Quest
Conference: A Report
Jed Macosko
Department of Chemistry
403 Hildebrand Hall
University of California
Berkeley, CA 94720
jed@watercress.cchem.berkeley.edu

A

t 9:00 a.m. on Sunday morning,
June 7, I hustled down to
Berkeleys Wheeler auditorium. The Science and Spiritual Quest
(SSQ) conference was about to start. I
grabbed a back seat and began typing
Mark Richardsons opening address as
fast as I could. Two years ago we
looked for 15 top, monotheistic scientists in each field of research . . . he
recounted. We didnt give voice to
religious fundamentalists or scientific
dogmatists because both groups are going for the kill and arent open to fruitful dialogue.
Dr. Charles Harper, a John
Templeton representative, summarized
the goal of the conference as follows:
Faith and science should be friends.
There can be creative work done by
both. Such rapprochement can be the
end result. Bob Russell, co-organizer
of SSQ, picked up on that theme, saying
that an adequate answer to lifes questions requires language about . . . the
Creator and that the assumptions of
science invite a critical discussion between theologians, philosophers and
scientists. If these opening speakers
had taken questions, mine would have
been: Where are the scientists who
question the naturalistic assumptions
and conclusions of Darwinism? Why
arent they a part of this discussion?
The first scientist to report was a
postmodern-speaking Jew named
Norbert Samuelson, followed by Arthur
Peacockes presentation of Western
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Monotheism. Peacocke stressed that we
must view humans as rising beasts
rather than fallen angels, claiming
that Darwin actually reinstated the concept of creation (through evolution). He
emphasized that the war between science and religion started with the purely
legendary accounts of the way that
Huxley
defeated
Archbishop
Wilberforce in the late 19th centurys
evolution-versus-creation debate.
Peacocke claimed that this war can only
be ended when the church stops using
the circular claims of Biblical authority
and rethinks Christianity based on science (his preferred method for establishing truth).
The question session began while
people were still milling about, so my
question was the only one submitted. It
read: According to the unified model
of Science and Religion which you,
Peacocke, presented, it seems that traditional Christians, Jews or Muslims
must compromise their beliefs more
than traditional scientists. Is it possible
that this is the unavoidable result of
attempting to merge two very different
worldviews?

On Monday afternoon Cyril Domb,
an orthodox Jew from Bar-Ilan University in Israel, who received his degree in
1941, spoke about how religion and
science may conflict. In which case, he
said, religion OR science must change.
How refreshing! He went on to quote
secular scientists who admitted the limits of science and the existence of a
Designer and ended by saying that Darwinism is in a state of flux and will have
to give way to a new theory in the way
that Newtonian physics gave way to
quantum mechanics. He was particularly impressed by Michael Behe and
his fellow Jew, Dr. Lee Spetner, author
of Not by Chance. During the Q&A,
Bob Russell asked whether, quantum
mechanical uncertainties aside, evolution would be completely deterministic. Cyril replied that through chaos
theory, one random Newtonian event
can have large effects and that the Creator knows all the little causes. Bob
interrupted, But we dont want God
mucking around in all the details, do
we? Cyril politely pointed out that we
must be humble, quoting Freeman
Dyson, Weve reached the end of what
we can do.

When he read my question out
loud, Mark Richardson changed it to,
Can you make any comments on how
a traditionalist view would compare
with what was presented today?
Peacocke was critical of the traditionalist view and Samuelson agreed,
making the statement: Just because
the best rabbinical authority says
something doesnt mean its true.
(The next day over the Internet I heard
an excellent rejoinder to this statement, highlighting the issue of authority: Just because the best scientist says evolution is true doesnt mean
it is!)

When I heard that there were 40
newspapers and magazines represented,
I went to the press room to see if someone would run a story on Cyril Domb.
An editor from Science and Spirit suggested that I write the story and send it
to her. Figuring it was a great excuse to
meet Cyril, I agreed. We got together
for lunch the next day. Cyril gave example after example of the implausibility of Darwinism in light of modern
findings. I took special interest in a
story about his friend, Dr. Lee Spetner.
Spetner tried to publish infrared photographs debunking the only two fossils
of feathered Archaeopteryx and was

stonewalled by every scientific journal.
Cyril made it clear that Spetners findings, and other evidence against Darwinism, should be given a place in mainstream science.
Professor Mehdi Golshani from Iran,
who received his Ph.D. in physics at
Berkeley in 1969, spoke in the
same session as Cyril Domb
and made a similar plea for a
Designer. He allowed for a Creator who would use evolution
but seemed to lean towards sudden creation when he said the
existence of God is equally
compatible with an evolutionary mechanism for the creation
of species and with immutable
species. One has to explain the
emergence of species, whether
they are brought into being
gradually or through sudden
creation.
On Tuesday, Jocelyn Bell
Burnell, chair of the physics
department at The Open University (U. K.s largest), boldly
claimed that her science drives her theology. I wrote out this question for her:
You have changed your theology in
response to science. Should influential
scientists such as Weinberg, Sagan,
Gould and Dawkins change their views
in response to religion, as Cyril Domb
proposed yesterday? In other words, is
this a matter of mutual adjustment or
one of religious people doing all the
adjusting? The question was
worded well enough to get past Mark
Richardson, but Jocelyn slammed it
in one sentence: Its wrong to tell
people what to do; people should
follow what they want to do! No
one else dared touch
the question.

model. He was nonetheless quite genteel when he got to the podium, but he
still made a strong case for a single
universe with a definite beginning. Professor Martinez, a molecular virologist
(and novelist) at the University of Arizona, lashed out (with equal courtesy)
against reductionism. He politely ex-

posed the illogical leaps that reductionists use in rejecting God as a tenable
hypothesis. First they hypothesize that
random mutations are the source of
variation, then employ metaphysics to
rule out an intelligent creator. This,
Martinez said, is the trap of ontological
naturalism.

reductionistic thinking would eventually reach its limit and cited the human
mind and the origin of life as possible
examples. He even disagreed with Anne
Foerst, of the MIT Artificial Intelligence lab, when she said that humans
arent different from yeast and monkeys. Still, his comments would have
carried more weight if he
had been more bold in his
talk. Instead he displayed
postmodern fuzziness, saying I have no real doubts
about God, even though intellectually I know that we
cant know.
A fitting summary of
the conference was given
by Professor Phil Clayton,
chair of the philosophy department at California
State-Sonoma. He made the
point that the conference
was devoid of religious
bickering and implied that
this was due to the openness of scientists to other
(religious) theories. He proposed a sequel to SSQ that would embrace other, non-monotheistic, religions.
Im sure scientists at this next conference will find even more common
ground. It seems to me that the lack of
bickering was due to the overwhelming
allegiance to a naturalistic worldview.
The Spiritual Quest is something
were suppose to embark on after
weve been thoroughly trained not
to allow God into anything real or
objective. Sadly, perhaps thanks to
the fat checks each speaker received
from Templeton, this conference
could be summed up in the words of
New York Times correspondent, George
Johnson. A kind of
Sunday school politeness pervaded
the meeting . . . But
there was little sense of intellectual excitement, that people were coming to
grips with the disturbing issue of whether
there really is a God.
¨

The Center for Theology and the Natural Sciences

I got my hopes
up a bit Tuesday afternoon, with talks
from Allan Sandage and Martinez
Hewlett. Sandage, a 72-year-old cosmologist, argued against the inflationary universe, or multiverse, model
that was presented by Stanfords Andrei
Linde and seemed to dominate the conference. Professor Sandage was sitting
next to me before his talk and seemed
ready to pull-no-punches on Lindes

In the last Q&A session, Charles
Townes, a Nobel prize-winning Berkeley physicist, answered my question
regarding whether biologists will hit a
brick wall in their reductionistic understanding of life, the way physicists did
in their deterministic understanding of
the universe (when quantum mechanics
took center stage). He said that their

Jed Macosko is a graduate student
in chemistry at the University of California, Berkeley.
Winter 1999
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Blaming the Handyman
Lydia McGrew
timothy.mcgrew@wmich.edu

C

laims for the miraculous or for
Intelligent Design in the origins of life often elicit a horrified response from naturalistic scholars. If, say the historians, we allow the
possibility that a miracle has occurred,
it will be the death of historical inquiry; there will be then no principled
reason to rule out the idea that the
Miracle Worker makes stones or words
in documents jump around to create
misleading archeological effects.
Naturalistic scientists have a parallel
concern, insisting that Intelligent Design theory courts chaos and nullifies
rational investigation. If, they assert,
we admit the possibility that (say)
God designed life on earth, we will
have to admit on equal terms the possibility that He has been monkeying
with our lab equipment.
The flaw in this Humean argument
can be illustrated by the true Tale of the
Dishonest Handyman. I have some
friends who own a gun, which they used
to keep in a gun case in their apartment.
One day, the husband of the couple
went to look at the gun and found it
gone. He questioned his wife, who said
that she hadnt touched it. They turned
the apartment upside-down, searching
for it, to no avail. They racked their
memories, but they were confident that
they had not taken the gun out of the
apartment on any occasion.
Then the wife remembered the
handyman. He had come to do some
work and had been left alone in the
apartment not long ago; certainly it was
possible that he had taken the gun. On
the other hand, they hesitated to suspect
him. The handyman was a relative of
their landlady, who had always seemed
an honest person. They had never heard
any complaint about the handyman from
anyone else, nor had they ever missed
anything before when he had been in the
apartment to do work. And nothing else
was missing  not their computer, VCR,
or other valuable portable goods.

8
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But the stubborn fact remained: the
gun was gone. It was possible that one of
them was lying to the other. It was possible that one of them had taken the gun
away and suffered selective amnesia. It
was possible that, despite their thorough
search, the gun was still somewhere in the
apartment. But the third of these was the
only really plausible option, and as the
search went on over a period of days, the
relative merits of the theft hypothesis
grew. The husband delicately broached
the subject to the handyman, who, after
some attempts at evasion, returned the
gun.
Now, did my friends forever after
this incident blame the handyman every
time they had mislaid their car keys?
Did they suspect the handyman any
time they had thought there was one
more piece of cake left and found none?
Did they think that the handyman came
into the apartment and maliciously hid
things to make their lives difficult? After all, he continued to be employed by
the apartment building and to have access to the apartment through his relative, the landlady. But of course, it
would not be
rational to
apply

the handyman hypothesis to
every missing object. Indeed, they
only applied it in
the case of the
missing gun because no other
hypothesis
would cover
the facts.

Intelligent Design theorists, and
those who believe in some historical
miracles, are in a similar position to my
friends. Just because we believe that a
powerful intelligent being has intervened in the physical system on this
planet at some time, it does not follow
that we think he does it all the time. Nor
are we forced to bring in supernatural
explanations for what otherwise seem
to be natural events. When simpler
hypotheses will do, we use them. Why
jump to embrace stronger ones unnecessarily? The rational Christian, for
example, will greet the claims of psychic healers with skepticism, not with
gullibility. He will attempt to apply
natural laws or hypotheses involving
only the sorts of causes he encounters
frequently (e.g. human beings) even to
apparent anomalies . . . up to a point.
Like any hypothesis of intervention by
another being in a generally stable system, the hypothesis of super-powerful
or supernatural intervention in our normally stable world becomes reasonable when attempts to explain the evidence without such a hypothesis become ludicrous.
This seems like common sense, but
it often escapes naturalists. Apparently,
they see the supernatural or super- powerful hypothesis as being so radically
different from the sorts of hypotheses
we make every day that its admission
is bound to have cataclysmic (and
baneful) effects. It is important
to emphasize that the hypothesis of design or even of the
miraculous is a case in point
of bringing in additional entities (including personal
entities) when those already known to be present
in the system cannot account for events within the
system. The investigator
who is not bound by methodological naturalism
must be careful, but
for this very reason,
he need not be
closed-minded. ¨

CONFERENCE REPORT

Science and Christianity:
Into the New Millennium
Cambridge University, U.K. (2nd–5th August 1998)
David Tyler
Manchester Metropolitan
University
D.Tyler@mmu.ac.uk

A

joint meeting of the organizations Christians in Science
(CiS) and the American Scientific Affiliation (ASA) was an opportunity to hear presentations from numerous leading figures on a variety of key
issues in science and Christianity. This
conference, with about 300 delegates,
had an atmosphere rather like a showcase. In the main, papers were presented that had either been published or
that were intended to be published later.
There was little opportunity for discussion, but in the few minutes after each
talk, delegates were able to ask questions of the presenters. One session only
was devoted to discussion, following a
day of controversial presentations on
the nature of humanity. What then was
on show? How are Christians grappling
with the major issues of our day?

Opening Presentations
Two stalwarts of the CiS (U.K.)
scene delivered plenary addresses on
the opening (Sunday) night: Dr. Oliver
Barclay and Professor Sam Berry. Dr.
Barclay took the theme of Gods present
relationship to the natural world. He
spoke of Gods providence and the way
natural laws describe the manner of
Gods upholding of the Cosmos. God is
an upholder, he emphasized, not an interferer. Intervention is, in Barclays
view, an unhelpful concept. The word
suggests that God injects force or energy into his creation, whereas upholding (the biblical term) emphasizes the
immediacy of his influence and indicates that God operates in a different

dimension to our physical world.
Barclays concern came across as a clear
challenge to a variety of contemporary
views that have miraculous intervention as a common theme. However, the
interventionists link these miracles to
Gods creation and not to his providential government. Barclay did not elaborate on the doctrine of creation. Implicit
in his talk was the thought that God
created by providential means: a theological position that is by no means
shared by those who hold to interventionist views.
Sam Berry noted that traditional
Christianity has viewed the Fall as a
historical event, when profound changes
disrupted the earth that was originally
created at peace with itself. Such a
view leads to the idea that the earth is
now in an abnormal state, not as it came
from Gods hands. Berry sought to develop the alternative view that the state
of the world is normal except for mans
place in it. The Fall did bring changes:
man lost his relationship with God, his
fellow man, and with creation. Berrys
attempt to establish whether the Fall
was fact, fantasy, myth or what? was
mainly an appeal to various biblical
commentators with the tentative conclusion that there is present a mixture of
history and symbolism. Yes, he said,
there probably was someone called
Adam, at some point on the earth, at
some time. The talk served to show
that numerous important areas of life
are affected by the way the Fall is understood, and it indicated the need for
more hard and clear thinking by Christians.
Francis Collins, Director of the Human Genome Project (HGP), delivered
the plenary address on the Monday. He
started with a moving personal testi-

mony of how he once had been a proactive atheist, but God had moved in his
life and some 20 years ago he came to
trust in Christ. Much of the talk was a
popular presentation of the HGP and of
its potential for helping with genetic
disease and disorders. Collins took a
strong line against genetic determinism
(that is, our lifestyle is determined for
us by our genes) by appealing to free
will. Much of our behavior is shaped
by other factors, he said, and particularly by our free will. We choose  and
biology will not take that away. However, as an interested hearer of this talk,
I was left wondering how this view can
be defended. How can we refute the
charge that it involves an existential
leap of faith? What is the rationale for
free will? I also found it curious that
Collins made no reference to the views
of Watson (his predecessor) and others
who are intent on manipulating the human genome to make it better. While
it was good to hear what Collins had to
say, his talk left me with more questions
than answers.

Christian Ethics
Three papers followed, addressing
ethical concerns related to the human
embryo, cloning and the HGP. The
speakers approached their themes in
quite different ways and illustrated the
extreme diversity of approaches manifest in the conference. Gareth Joness
(Otago) subject was the human embryo,
and he argued that the time has come to
reassess theological approaches in the
light of scientific developments. The
conservative view (that human life
begins at conception, and that the fetus
should receive all the protection and
care that we can give it thereafter) was
suggested to have major deficiencies
involving unsubstantiated leaps of logic.
Winter 1999
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The most serious problem, he said, is
that the conservative view is inflexible
and unsuited to involvement in the debates going on in the scientific community. After reviewing various scientific
arguments, Jones concluded that there
is no cut-off point between the prehuman fetus and the human fetus, and that
commitment must become more specific as the embryo becomes more recognizable as a living entity. The transition to humanity may be closer to 20
weeks gestation than 2 weeks gestation.
Donald Bruce (Edinburgh) spoke
strongly of the need to address ethical
issues in the area of human cloning.
Many of his arguments were biblical,
but two general arguments came to
the fore in opposing human cloning.
First, cloning people is exercising control over them (their genetic make-up
and their entrance into the world), and
this kind of control conflicts with our
sense of human dignity and freedom.
Second, cloning is a tool, an instrument,
and a means to an end. But this in itself
makes it ethically unacceptable as a
means of bringing people into the world,
because humans are not to be made to
order like widgets in a factory.
Then Pattle Pun (Wheaton) looked
at issues surrounding the HGP. His approach was explicitly biblical, based on
describing the features of a perfect
human being (a creature of God, created to enjoy and glorify God, in Gods
image, etc). These features were then
related to some current issues for U.S.
legislators.
These three speakers illustrated three
different approaches. The first appears
to be an outworking of Baconian science: science must proceed without the
injection of religious dogma or superstition; the Bible is not a satisfactory starting point for the scientist, but the findings of science can illuminate biblical
texts and have an input to Christian
theology. The second approach is to
develop an apologetic position from
within the framework of Christian revelation, but then advocacy of that position makes use primarily of general arguments that are thought to be attractive
to most members of society. The third
approach is to build an argument on
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biblical foundations, and apply it to contemporary issues as an overtly Christian
perspective. One of these three approaches was displayed by every speaker,
illustrating the diversity of methodologies existing in CiS/ASA circles.

Portraits of Human Nature
The symposium was introduced first
by Charles Harper of the Templeton
Foundation. A contrast was drawn between dualistic views of human nature
(which were linked to Greek philosophies) and monistic views (which were
associated with the Hebraic mindset).
Current thinking in the neurosciences
supports monism and emphasizes the
naturalness of religious experience.
This is an opportunity for Christians to
rethink their own perceptions of human nature and there is good potential
for engagement with the world of
scholarship. Further introductory comments were then made by Malcolm
Jeeves (Andrews University) and Warren Brown (Fuller). This is a three-year
project based at Fuller, undertaken in
the belief that a major knotty problem for the future will be concerned
with the nature of humanity. It is becoming increasingly difficult to hold to
traditional views of the soul. This is
because more and more soulish traits
have been linked to neurophysiological states and because there has been a
complete failure to develop any insight
into the mode of interaction between
soul and body. The hypothesis explored
in the project is that the soul (and mind)
is physiologically embodied. This is a
monist view of humanity which the
project team describe as non-reductive physicalism (NRP). That is, every aspect of man is ultimately related
to his 100% physical makeup, but human behavior is not amenable to reductionistic analysis because the soul and
other distinctively human traits are
emergent properties of his physical
being.
Delegates were then presented with
seven talks on different aspects of the
project. Most of the talks were said to be
in written form and would be appearing
soon in a book: Portraits of Human
Nature edited by W.S. Brown, N.
Murphy and H.N. Maloney, Fortress
Press, Minneapolis.

Elving Anderson (Minnesota) presented evidence that shows linkages
between human traits and genes. Though
not advocating genetic determinism,
Anderson convincingly showed that
genes influence and affect behavior.
Malcolm Jeeves (Andrews) did a similar job with human cognition and brain
activity, but his conclusions went further than Andersons. In Jeevess view,
this neuroscience research does not support dualism. There is a clear link between neural processes, psychological
states and spiritual awareness. Approvingly, he cited Francis Crick as someone who believes that the neurosciences
have demolished the concept of an immortal soulbut, unlike Crick, Jeeves
believes that the way forward is via a
Christian monism: NRP.
Warren Brown (Fuller) then looked
at cognitive contributions to soul. If
man is a fundamentally physical entity,
where can we look to see the image of
God in man? Brown developed the concept of emergent properties: an evolving neurophysiological substrate has
resulted in higher human cognitive capacities and has opened the way for
people to enter into meaningful relationships with God. Cognitive tools
necessary for such relationships include
language, theory of mind, episodic
memory, conscious top-down agency,
future orientation and emotional responsiveness. Human dignity and soulishness
is expressed through relationships: to
other individuals, to communities and
to God.
Nancy Murphys (Fuller) abstract
indicated that she would be giving a
philosophical defense of the concept of
NRP. However, she departed from this
and addressed the issue of whether
physicalism was incompatible with human freedom. Her talk was concerned
with conceptual models of the mind and
what an architecture for understanding
moral reasoning and choice might look
like. Whatever might be said about the
merits of such a model, I have to say that
this (and the other) presentations did
not answer a key question weighing on
my mind: Is the concept of NRP an
oxymoron?
Joel Green (Asbury) spoke on monism and the nature of humanity in the

Bible. He said that word studies in Scripture are not going to help us resolve our
questions, because Greek words are far
more plastic and context-sensitive than
people appreciate. He identified discourse analysis as the way forward. He
also suggested that eschatology is not a
helpful point of departure eithereven
though dualistic Christians take much
comfort from the thought that although
the body is dead, the spirit/soul is with
Christ. According to Green, the New
Testament allows a diversity of views
and the writers do not all speak with one
voice. However, his conclusions were
that if we are open to this diversity of
thought, we will say no to the concept
of a disembodied soul, no to the mental image of soul flight after death, yes
to holistic views of redemption, yes
to freedom and free-agency, and yes
to NRP. This talk was met with much
questioning from the audience: it was
clear that many were not convinced
about not using proof texts and it was
felt that many Scriptures do address the
issue in a clear and direct way.
Stephen Post (Case Reserve) provided A moral case for non-reductive
physicalism, suggesting that dualism
has produced many bad fruits. Newton
Malony (Fuller) wound up the presentations with Counselling body/soul
persons. He discussed the question:
How does the view that persons are
body/soul unities rather than body/soul
dualities affect the way that counselling
is offered. However, both of these talks
suffered from defining the controversy
as monism vs. dualism, where all dualistic views (whether Greek, monastic,
Cartesian, etc.) were lumped together.
There did not appear to be an awareness
that Christian traditions advocating man
as both body and soul/spirit have also
emphasized the unity of human nature.
The discussion session was introduced by Fraser Watts (Cambridge),
who agreed with the presenters that the
issue was an important one, but he for
one was not wanting to adopt NRP too
hastily. It is not easy to be a physicalist
and yet not be a reductionist. There is no
consensus that this is a coherent argument. He also commented that there
was a mismatch between the emphasis
of the presenters and church tradition:
this was a recognition that the proposals

being made for a changed perspective
on human nature are radical and farreaching in their implications. Watts
identified many issues for discussion
and concluded with a number of challenging questions. Is God also to be
seen as an emergent property of the
physical cosmos? Is emergence really incompatible with reductionism?
Is the Fall compatible with emergence
(as it was preceded by a substantial
meaningful relationship between man
and God)?
The general discussion did not reveal a groundswell of opinion behind
the presenters, although it was clear that
the whole issue was one which people
recognized was going to be very important. The presenters were able to clarify
points and explain why they were pursuing this particular emphasis of NRP.
In particular, it was pointed out that the
intellectual world is now monistic. We
need to communicate the Christian
message effectively and this means rethinking, especially where there might
be unnecessary conflict. We who work
in the neurosciences are seeking to think
through the academic issues.

Intelligent Design
Turning now to matters of Intelligent Design (ID), it must be said that
only three of the talks gave this an
airing: two displaying hostility to the
ID movement and one supportive of its
emphasis. This relative lack of interest
was a fair reflection of the CiS scene but
it was not, in my opinion, representative
of the ASA delegates.
Denis Lamoureux (Edmonton) was
overtly confrontational in his talk
Evangelicals Inheriting the Wind:
The Phillip E. Johnson Phenomenon.
The title was inspired by Johnsons
analysis of the film Inherit the Wind,
concluding that it was a successful propaganda exercise. Could it be, asked
Lamoureux, that Johnsons books are
also masterpieces of propaganda? The
main part of the talk was an examination of three principal lines of argumentation used by Johnson. First, Johnson
insists that naturalism is pervasive in
the scientific community. In response,
Lamoureux pointed out the results of a
recent survey that found that 40% of

scientists believe in a personal God.
This, he said, is convincing evidence
against the Johnson thesis. Second,
Johnson argues that Divine intervention alone can account for certain features of creation: notably irreducibly
complex structures as described by
Michael Behe. This is a God of the
gaps position, said Lamoureux, and it
is not logically correct to rule out Godordained natural processes as an explanation of design. Third, Johnson proclaims that the theory of biological evolution has failed. However, according
to the speaker, Johnson has stepped out
of his field of expertise and repeatedly
made mistakes. Lamoureux focused on
one specific case: in Johnsons presentation of whale evolution, references to
rodents as ancestors were wide of the
mark and not the view of
palaeontologists. The rest of this talk
considered Johnsons rhetorical moves,
his theological assumptions and his divisive approach. It was concluded that
while The Wedge is Johnsons strategy, it will only win the faithful.
Given the vehemence of Lamoureuxs
critique, the conference organizers
should have invited a reply from Johnson
or from one of his colleagues. Perhaps
this may occur at a future meeting; but
condemnatory charges should be allowed a response, and the absence of
any did not reflect well on the program.
Michael Corey (Charleston) took as
his theme Supernatural agency and
science? He set out to show that supernatural agency and intelligent design
are not incompatible with science. He
suggested that the Big Bang cosmogony
could be perceived readily as ex nihilo
creation, and that the evidences of finely
tuned physical constants are corroboration of this. With many examples of
intelligent design before us, he asked,
how can we think that God can be excluded from science? Distinctives of
the scientific method were then examined: the principle of objectivity, the
practice of data gathering, the process
of data interpretation, and the development of thorough explanations of phenomena. In each case, Corey suggested
that supernatural agency is perfectly
compatible with science. How do we
avoid the God of the gaps mentality?
Corey acknowledged the problems, but
nevertheless suggested that it is better
Winter 1999
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to keep supernatural explanations in the
range of options rather than insist that
all explanations must be natural. Despite considerable enthusiasm for his
theme, I think Corey did not scratch
where people itch. Oliver Barclay had
spoken for many when he linked science to Gods providence and explained
why the concept of intervention is out
of keeping with science. To respond to
this widely held view, Corey needed to
explore the foundations of the scientific
method, not just show how supernatural
agency fits into the accepted practices of science.
Michael Roberts (Chirk) provided a
critical look at contemporary arguments
for design in creation: Design Up To
Scratch? A Comparison of Design in
Buckland (1832) and Behe. This historical study was based primarily on a
lecture given by Buckland (reader in
geology at Oxford) in 1832. Georges
Cuvier had described Megatherium (an
extinct giant sloth) as the most monstrous of the monstrous kind and an
example of appallingly bad design.
Buckland was a Christian and a believer in design. He rose to the challenge that Cuvier had presented. He
started with the nose, moved to the
teeth, went on to the foreleg, and so on.
In every part, he found design. He called
Megatherium Old Scratch. This animal could scratch and did scratch
otherwise he would have died from
starvation. He was well equipped by his
Creator for scratching, and he was covered with armour for protection. For
Buckland, a belief in God as Creator led
to an expectation of design. Roberts
drew a contrast between this approach
and that found in Michael Behes book
Darwins Black Box. Behes argument appears to be: if a phenomenon
can be explained by natural law, we
cannot conclude it was designed. That
is, the proof of design comes in the not
explaining. Intelligent design is reserved for the unexplained. Roberts
concluded that Behes ideas are not an
improvement on the Paleyan design
argument, nor a revival of the Buckland
argument-to-design approach evidenced in his study of Megatherium.
Roberts suggested that ID is a restatement of the God of the gaps position,
rather than an affirmation of universal
design.
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Concluding Reflections
During the conference, it became
apparent that most of the speakers were
very anxious to avoid taking a God of
the gaps position. There was a strong
resistance to the idea of divine intervention in the past. While some of this
aversion can be traced to some unfortunate episodes in the history of science,
much of it would appear to come from
a particular philosophical position.
Some Christian scholars have used the
term methodological naturalism to
describe this position. A related concept is functional integrity, meaning
that God has gifted the creation with
properties that ensure that his creative
purposes are realized. If there is to be
any meaningful interaction between
Christians taking a different stance on
these issues, it is vital that we cease
throwing epithets at each other and enter into a genuine dialogue about the
philosophy of science and specifically
what constitutes a Christian epistemology.
The whole issue of design brings
quite different reactions from Christians. To some, design is experienced
aesthetically (and sometimes mystically) and it is not amenable to scientific analysis. To others, it is an important feature of the Cosmos, and because
it has to do with information, it is properly the subject of scientific analysis.
As an example of the first approach,
Francis Collins showed two slides: one
of a cathedral rose window and the
other a cross-section of the DNA molecule. Both evoked strong feelings of
aesthetic beauty. Then Collins removed
the rose window from view and stated
that many scientists do much the same
when they resist similar responses to
the world around them. The inference
was that Christians should be recognizing and responding to Gods design but this belongs to the realm of faith, not
objective science. When asked later
about the genetic language carried by
the DNA molecule, Collins said that it
was created by God and visible to those
who have faith.
Other Christians have pointed out
that the marks of design are present
whether or not we have faith, and that
Christians, at least, should be incorpo-

rating design concepts into science. A
failure to do this results in every designed feature being interpreted as
some form of undirected adaptation
which enhances fitness. Informal conversations with delegates, including
several of the poster presenters, revealed
dissatisfaction with the platform position on design. Design that is a matter
of faith and outside the domain of science was perceived as emaciated and
not a satisfactory way forward.
It appears to me that the most significant differences that exist between
Christians involved in science must be
traced to the roots of their thinking:
their conceptual framework and philosophy of science. Earlier in this report, I referred to Baconian science
when describing the approach of one
speaker. In my opinion, the majority of
presenters at this conference were working within a Baconian framework.
Francis Bacon made a substantial contribution to the scientific revolution of
the 17th century and scientists rightly
hold him in high esteem. He was particularly concerned with the liberation
of science from dogma and a deductive
style of reasoning which plagued the
scholarly world of his day and which
had its roots in Greek philosophy. Unfortunately, Bacon tried to replace
dogma with a blank sheet of paper
upon which could be written data and
from which, using induction, science
could develop. The subsequent history
of science has confirmed suspicions that
the blank sheet of paper is a myth and
that all scientists start with a (personal)
conceptual framework or template.
However, the myth lingers on, and many
continue to associate the Baconian approach with what they regard as the
authentic Christian tradition.
Hence, these Christians do not see
biblical revelation as having any input
to science; that would be the intrusion
of dogma again! They regard the Book
of Nature as a revelation from God and
the findings of science can therefore
complement the Bible and sometimes
correct erroneous traditions within the
Christian community. Oliver Barclay
sought to do this with his treatment of
Creation and Providence. Sam Berry
attempted it with his contribution on the
Fall. Gareth Jones is an example of it
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with his reassessment of the status of
the human embryo as is also the portraits of human nature team with their
contributions on human nature.
If, however, scientists always build
on a template of fundamental beliefs, it
is most necessary for Christians to enquire whether the underlying belief system is consistent with biblical revelation. I want to take this further in the
specific case of the neurosciences. MIT
Press published The Cognitive Neurosciences in 1995. It has about 100 contributors, all of whom are active researchers in the neurosciences. Before
finalizing the content of the book, the
contributors participated in a three-week
conference to clarify and refine their
thinking. The general editor, Michael
Gazzaniga, wrote in the Preface as follows: At some point in the future,
cognitive neuroscience will be able to
describe the algorithms that drive structural neural elements into the physiological activity that results in perception, cognition and perhaps even consciousness . . . The future of the field,
however, is in working toward a science that truly relates brain and cognition in a mechanistic way. That task is
not easy, and many areas of research in
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the mind sciences are not ready for that
kind of analysis. Yet that is the objective. (p. xiii)
The belief system, therefore, of these
scientists is that of materialism and reductionism. They have adopted naturalism as their foundation; this is their
conceptual framework.
The portraits of human nature team
rightly inform us that the world is monistic and that research has failed to
reveal anything other than mans physical nature. They have concluded that
physicalism should provide the framework for Christian research in the neurosciences, and have proposed that
mans soulish qualities be viewed as
emergent and non-reductionistic. However, if their research framework is fundamentally naturalistic, their position
is fatally flawed. Yes, the academic
world is monistic about human nature,
but this monism is an inevitable outcome of naturalism. And there can never
be a harmonious integration of naturalism and Biblical revelation.
The primary thesis of Phillip Johnson,
that naturalism has effectively become
the working belief system of the aca-

demic world, provides a major challenge
to advocates of NRP and to all who work
under the umbrella of Baconian science.
In my opinion, the Cambridge conference
demonstrated that the CiS and ASA communities have a fundamental problem.
That is, many of the leaders cannot see
that they are deeply affected by naturalistic thinking. They consider that they are
genuinely contributing to a Christian perspective on science, but contributions that
are drawn from naturalism cannot be the
way forward.
Is it possible that some of the insights from science which are suggested to warrant a revision of our
understanding of biblical revelation
are actually insights from naturalistic
science? There is urgency about reaching an answer to this question. If there
is to be a meaningful dialogue in the
future, this must address the issue of
how Christians build in the sphere of
science, and how we can ensure that
we are not importing alien philosophies into our Christian worldview. To
this end, it is vital to establish the
principle that all scientists should consciously seek to identify the presuppositions and belief systems that they
¨
bring to their work.
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HYPOTHESIS

The Inverted Retina:
Maladaptation
or Pre-adaptation?
Michael J. Denton
Biochemistry Department
University of Otago
Dunedin, New Zealand

O

ne of the classic cases cited by Darwinists of supposed maladaptation in nature is the
inverted design of the vertebrate retina.

In all non-vertebrate eyes, and in the pineal or dorsal eyes of primitive vertebrates,
the photoreceptors point toward the light. However, in the vertebrate lateral eye, the
photoreceptors point backwards away from the light towards the retinal epithelium
and the choroidal blood sinuses. This arrangement necessitates the placement of the neural
cell layerwhich relays the visual image from the retina to the brainbetween the
photoreceptors and the light, and results in the blind spot where the axons of these neural
cells leave the retina for the brain via the optic nerve.
Generations of Darwinists have seized on this apparently illogical arrangement and
particularly the consequent blind spot as a case of maladaptation. The following
comments by Dawkins are typical:1
Any engineer would naturally assume that the photocells would point towards the
light, with their wires leading backwards towards the brain. He would laugh at any
suggestion that the photocells might point away from the light, with their wires
departing on the side nearest the light. Yet this is exactly what happens in all
vertebrate eyes. Each photocell is, in effect, wired in backwards, with its wires
sticking out on the side nearest to the light. This means that the light, instead of being
granted an unrestricted passage to the photocells, has to pass through a forest of
connecting wires, presumably suffering at least some attenuation and distortion
(actually probably not much but, still, it is the principle of the thing that would offend
any tidy-minded engineer!)

Vision is such an important adaptation in higher vertebrates that if the retina is indeed
wired wrongly or badly designed it would certainly pose, as Dawkins implies, a
considerable challenge to any teleological interpretation of nature.
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However, consideration of the very high energy demands
of the photoreceptor cells in the vertebrate retina suggests that
rather than being a challenge to teleology the curious inverted
design of the vertebrate retina may in fact represent a unique
solution to the problem of providing the highly active photoreceptor cells of higher vertebrates with copious quantities of
oxygen and nutrients.
The mammalian photoreceptor is capable of generating a
measurable electrical response to a single photon of light
the minimal bundle of light energy. This remarkable capacity
is dependent on a complex catalytic cascade consisting of a
series of enzymes in the photoreceptor cell which massively
amplifies the initial signalthe absorption by a single rhodopsin molecule of a single photon.2 This amplification process
requires vast quantities of metabolic energy and consequently
the photoreceptor layer has one of the highest metabolic rates
of any known tissue.3 The oxygen consumption of the mammalian retina (per gram of tissue) is nearly 50% greater than
that of the kidney, three times greater than the cerebral cortex
and six times that of cardiac muscle.4 Moreover, because most
of the metabolic activity of the retina is concentrated in the
photoreceptor layer5comprising less than half of the total
mass of the retinait is clear that the oxygen demands (per
gram of tissue) of the photoreceptors are comparatively greater
than such whole retinal estimates imply. Walls describes the
photoreceptors in his classic The Vertebrate Eye as greedy,6
and greedy they are for both nutrients and oxygen (See Fig. 2,
p.16). Indeed the high acuity and high sensitivity of the visual
system in higher vertebrates is critically dependent on the
very high metabolic rates of the photoreceptor cells.
The oxygen and nutrients for the voracious metabolic
appetite of the photoreceptors are provided by a unique
capillary bed, called the choriocapillaris, which is an anastomosing network of large and flattened capillaries which form
a rich vascular layer situated immediately external to the
photoreceptors,7 separated from them only by the retinal cell
epithelial cell layer (RPE) and a special membraneBruchs
membranewhich together form a highly selective barrier
which only allows passage into the retina of metabolites and
nutrients required for the function of the RPE and photoreceptor cells. These capillaries are much larger than standard
capillaries being between 1850 microns in diameter.8 This
unique network of blood channels gives every impression of
being specially adapted to provide the photoreceptor layer
with copious quantities of blood. Moreover, the lining of the
capillaries is attenuated on the side closest to the photoreceptor cellsanother indication that their fundamental purpose
is the rapid and efficient delivery of nutrients to the photoreceptor layer. A beautiful illustration of this unique capillary
bed, showing how it differs from a standard type capillary bed,
is shown in Adlers Physiology of the Eye (see Figure 1).9 Not
only does the choriocapillaris give every appearance of being
specially adapted for the provision of a copious supply of
blood to the photoreceptors, it is a surprising and little-known
fact that as much as 80% of the blood supply to the eye in
mammals is carried through these remarkable choroidal vessels. (The retinal artery which enters the eye through the optic
disc and supplies the neural layerin front of the photorecep-

tor layercarries only about 5% of the retinal blood supply.)10 As Walls puts it, The blood filled tubing of the choroid
exists solely in order to maintain a rich blood flow in the
choriocapillaris and the latter exists solely to nourish the
retinawith special reference to the greedy rod-cone layer.11
Because of the relatively massive blood flow through the
choroidal capillary system, there is only a 3% difference in
oxygen tension between the arterial and venous ends of the
choroidal capillary system. This is virtually unique and contrasts with most capillary systems where the decrease may be

Figure 1. The unique network of the choriocapillaris, which
provides blood to the photoreceptors, as seen in a scanning
electron micrograph of the cat choroid. Choroidal arteries (A) and
veins (V) can be seen beneath the choriocapillaris. (After J.M.
Risco and W. Nopanitaya, Invest. Opthalmol. Vis. Sci. 19 [1980]:5)

up to 50%. In the case of the retinal system, for example, the
decrease in oxygen content between the arterial and venous
ends is given in some studies as 38%.12 As one authority puts
it Because of the great metabolic needs of the photoreceptors, the eye seems to have adopted the strategy of swamping
the choroid with blood to ensure that supply is never a
problem.13 In effect the photoreceptors are virtually bathed in
arterial blood at all times. But remarkably, despite this very
copious blood supply, oxygen tension drops across the photoreceptor from near arterial levels in the choroidal capillaries
to close to zero near the inner segments, another indication of
the very high metabolic demands of phototransduction.14, 15
The remarkable capacity of the unique choriocapillaris
system to deliver copious quantities of oxygen to the photoreceptors has an important consequenceit obligates the
necessity for a capillary network within the photoreceptor
layer and this in turn allows the photoreceptor cells to be
packed tightly together, thus maximizing the resolving power
of the eye. It is also hard to imagine how a standard-type
capillary network to carry the necessary quantities of blood
directly through the photoreceptor cell layer could be arranged without causing at least some decrease in the packing
density of the photoreceptors and a consequent decrease in the
resolving power of the eye. (Interestingly, in all known highWinter 1999
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Figure 2. Schematic representation of the vertebrate retina and its
layers (light enters from the top of diagram). Note the intimate
proximity of the choriocapillaris to the photoreceptors, which the
choriocapillaris supplies with blood. (After Adler, Physiology of
the Eye. [1987] C.V. Mosby Company. p. 185 )

acuity eyes, including the compound eyes of insects and other
arthropods and the camera-type eyes of various groups, including the cephalopod and photoreceptors, are packed tightly
together and not separated by either blood vessels or any other
type of intervening tissues or structures.)
Taken together, the evidence strongly supports the notion
that the inverted retina and its major consequence (the positioning of the photoreceptors in the outer section of the retina where
they are in intimate contact with the choriocapillaris) is a
specific adaptation designed to deliver abundant quantities of
oxygen to the photoreceptor cells commensurate with their high
energy demandsespecially in metabolically active groups
such as the birds and mammals. Rather than being a case of
maladaptation, the inverted retina is probably an essential
element in the overall design of the vertebrate visual system.
This conclusion is reinforced by the difficulty of envisaging alternative means of delivering the required amounts of
oxygen to the photoreceptor cell layer if the retina had the
typical non-inverted design of the sort that might appeal to a
tidy-minded engineer.
Blood absorbs light strongly, as witnessed by the fact that
in the area centralis or macular regionwhich is the highvisual acuity part of the vertebrate retinathe density of the
retinal arterioles and capillaries is often at a minimum or
completely excluded. From this we can immediately discount
one possible way of supplying the photoreceptors in a noninverted retina where the photoreceptor would form the inner
layerpointing directly towards the light, i.e., by placing a
choriocapillaris-type system of blood vessels in front of the
photoreceptor cells, i.e., between the photoreceptors and the
light. While such an arrangement might well deliver sufficient
quantities of oxygen to the photoreceptors, the sensitivity and
acuity of any such hypothetical eye would be greatly
diminished by the highly absorbent complex of blood vessels
positioned between the light and the photoreceptor layer.
Positioning a choriocapillaris or some equivalent system
immediately behind the photoreceptor layer in a non-inverted
retina would appear to be feasible alternative way of delivering oxygen to the photoreceptors but such an arrangement
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would place the retinal epithelium in a disadvantageous
position to carry out its various functions involved in supporting and sustaining the photoreceptor cells including the phagocytosing and recycling the photoreceptor discs. In the
inverted retina the retinal epithelium, situated between the
choriocapillaris and the photoreceptors, is ideally placed to
carry out these functions and to control the flow of metabolites, including vitamin A, to and from the choriocapillaris to
the rods and cones. Indeed, in the inverted retina the retinal
epithelium and the outer sections of the photoreceptor cells
form a relatively isolated and distinct metabolic compartment
sealed off on the inner side by the outer limiting membrane
and on the outer side by the epithelium cells themselves. Also,
in the inverted retina, the epithelium, positioned between the
blood sinuses of the choroid and the retina, can function as
part of the general blood-brain barrier controlling the flow of
metabolites from the choroid into the inner regions of the
retina. The need to maintain a blood-brain barrier may also
mitigate against the hypothetical placement of a rich vascular
bed between the photoreceptor layer and the neural retina.
The more deeply the design of the vertebrate retina is
considered the more it appears that virtually every feature is
necessary and that in redesigning from first principles an eye
capable of the highest possible resolution (within the constraints imposed by the wavelength of light16) and of the
highest possible sensitivity (capable of detecting an individual photon of light) we would end up recreating the
vertebrate eyecomplete with an inverted retina and a
choriocapillaris separated from the photoreceptor layer by a
supportive epithelium layer and so forth. (A more complete
justification of this viewpoint is not possible here and is being
prepared for publication elsewhere.)
Finally, there is the fascinating question of pre-adaptation.
Although all vertebrates have the same inverted design the
interesting question arises as to whether the inverted design is
a necessity for high-resolution vision in the cold-blooded
vertebrates such as fish which have lower metabolic rates than
the warm-blooded vertebrates such as mammals and birds. In
this context the high resolution eye of the cephalopods,
including the octopus and squid, is instructive. The cephalopods have a typical non-inverted retina which is comparable
in resolving power to the eyes of many vertebrates,17 have
metabolic rates similar to that of fish and other cold-blooded
vertebrates (even though the maximum oxygen capacity of
cephalopod blood is only one third that of a fish),18 and inhabit
an aquatic environment similar to that of many fish. This
implies strongly that high-acuity vision in the eyes of coldblooded vertebrates would be possible with a non-inverted
retina and that it is only in the case of the higher and warmblooded vertebrate species where the metabolic rates are far
higher that the inverted arrangement to bring the photoreceptors adjacent to the choroidal vessels is a necessity for
phototransduction. In other words, the inverted retinal design
is almost certainly not an adaptive necessity in cold-blooded
vertebrates.
It would seem that rather than being one of the classic
evidences for undirected evolution and for maladaptation,
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the inversion of the retina is in fact highly problematic in
terms of undirected models of evolution. Why on any undirected model should such an unlikely, improbable arrangementunique in the animal kingdomhave appeared in the
first place some 600 million years ago in the earliest of
vertebrates who had presumably no need for high acuity
vision and in all probability possessed photoreceptors with
metabolic rates perhaps one or two orders of magnitude less
than those of higher warm-blooded vertebrates today? If the
non-inverted retina works so well for the cold-blooded cephalopods why did evolution go to such trouble to invert the retina
in cold-blooded vertebrates? And is it really just fortuity that
this curious event resulted in an adaptation which turned out
to be essential for high acuity vision in the most advanced
terrestrial vertebrates that appeared on earth long after this
remarkable choice was made.
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Rather than being a case of maladaptation, the inverted
design of the vertebrate retina would seem to be a classic case
of pre-adaptationwhere an ancient adaptation was chosen long before its utility was of necessity. It is evidence for
design and foresight in nature rather than evidence of chance.
Evidently not all tidy-minded engineers get things right. ¨
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T

he science of design has been maturing for some time. It is engineering. A logical first step toward addressing
the question of design of life in nature is to begin
with what is known about the nature of design
from engineering. This paper surveys the relevance of functional theories to design of living
organisms, and their relationship to chance, Darwinism and the engineering of robotic systems.

A

s biologists and other scientists debate about design in
nature, the field for which design is the distinctive
subject-matter remains largely ignored.1 Few biologists have extensive experience designing anything intended
to achieve a specified function subject to physical constraints.
Consequently, arguments for or against design in nature and
in particular, the design of living organisms are often made
without recourse to the extensive body of insights into the
nature of design found in various fields of engineering.
Engineering applies constraints which are largely physical
and economic to problem-solving. While engineering design
is constrained by scientific principles, the achievement of a
desired function in a device or process follows from a distinct
knowledge of design not found in any of the physical or life
sciences.
Design is avoided in science for historical reasons. Early
scientists recognized Aristotles fallacy of attributing motives
to nature. Ancient and medieval teleology was rejected largely
because explanations of ultimate purpose are insufficient to
account for how an object behaves or what it is. Scientific
tradition has consequently avoided attribution of purpose to
natural phenomena, including biological systems. Scientific
research is largely limited to theories of structure and causes
of behavior. These kinds of theories explain what a thing is
and how it behaves but not what it is for.
Engineers, in contrast, design devices or processes to
achieve a function they have in mind. But nature has no mind
and therefore could have no purpose for itself. Aristotles
direct attribution of mind to nature reflected the ancient pagan
view that various regions of nature have personal attributes
embodying fickle and unpredictable gods. From this perspective, it is unreasonable to expect discovery of rational order in
nature, but the subsequent effort has nevertheless been remarkably successful. Because the only other place we find
such adherence to rational order is in human minds, it is
germane to explore the extent to which nature itself is the
product of a rational mind. This premise, in contrast to
paganism, is consistent with the biblical view of the early
scientists: that nature was the result of an intelligent creator.
The question of interest is whether objective means can be
established by which to recognize design beyond artifacts of
known human design.
A general approach to the unknown is to begin with the
known designs and what is known about design from engineering. Once a formal basis for what constitutes design is
established, extrapolation to nature can be attempted. To seek
design where it is in question first requires a clear understanding of what is being sought. This understanding centers on
theories of function.

Theories of Function
Engineering knowledge consists of how to design devices and
processes which rearrange and transform matter, convert
energy and restructure the environment to solve human prob-

lems. We are now in an era where much engineering development involves communication and transformation of information. While all branches of engineering participate in this
aspect of design, electronics, computer and especially software engineering (often called computer science) are heavily
oriented toward it.
In recent years, research into the representation of physical domains from a computational perspective 3,4 has led to
three kinds of descriptions that are essential for capturing
expert knowledge about physical systems:
Structural: what a thing is.
Behavioral (or causal): what a thing does.
Functional: what a thing is for.
Functional descriptions are required to understand devices: objects intended for a purpose. For example, consider
electronic devices. Electronic circuit simulators can predict
circuit behavior given its structure (represented as a schematic diagram or netlist). The structure is defined by the
components of the device and how they are interconnected.
Electrical circuit laws describe constraints on the possible
behaviors of a given circuit structure. But constraints on
behavior alone fail to offer the additional insight needed to
know which of the many possible structures will behave as
desired. Furthermore, an understanding of how a component
of the system contributes to overall function is not made
explicit by its behavioral constraints. An additional set of
constraints related to achieving a goal are essential to understanding the functional aspects of a system.
The idea of design requires definition. Based on work in
qualitative understanding of physical systems from a computational perspective, design is related to theories of function
and has three essential aspects:
a representation of the domain of the design.
a non de facto state of affairs to be realized, or goal.
a method or plan for realizing the goal.
Solving a problem or achieving a purpose can be represented as finding a path to a goal. The path consists of a
sequence of steps, where at each step a decision among
alternative choices must be made. The plan is the sequence of
decisions that leads from the starting state to the goal state. It
is realized in the given domain, its problem-space, which is
given by the scientific (structural and behavioral) theories that
constrain the realization of the goal. The search for a plan to
reach the goal applies these theories as constraints on the
possible alternatives at each step. Additionally, a theory of
function is applied to realize the plan. It guides the search
through the usually vast possibilities of problem-space. The
better the functional theory, the more optimal the search for
the path to the goal and the more easily the generation of the
plan. A theory of function also relates properties of plans to
Winter 1999
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the kinds of goals they achieve. It reveals patterns in problemspace and ultimately makes explicit the nature of the search
for a solution path.

Functional Versus High-Level
Behavioral Descriptions

according to its specification (functional definition). These
additional constraints for achieving the goal are not found at
any conceptual level of the behavioral description, but are
necessary for the functional description.

Design Subsumes Chance

In some fields, such as thermodynamics, a detailed behavioral
(causal) explanation may be unobtainable, even while the
essential insights are revealed in a more general or higherlevel (systemic) theory. Statistics are used because the behavior is too complicated; the interactions of components of the
system (gas molecules) are not able to be decomposed into a
hierarchy of levels of explanation with well-defined and
manageable interactions between them. (In other words, they
are not modular.) The underlying mechanisms are well identified: structural (atomic) and causal (kinetic) theories provide low-level explanations, yet an abstraction hierarchy of
increasingly general levels of explanation cannot be built
because the interaction between levels is not known. This

Functional descriptions are not in the same category as descriptions based on chance, for chance is neither a causal nor
functional description of anything. It is an epistemological
claim, a claim of ignorance of mechanisms, and as such does
not tell how nature is constrained by structure or behavior.
Collective or systemic properties can be expressed through
statistics but fail to explain them. Causality operates in physical theories as a kind of necessity 5 and constrains the possible
behaviors of a given structure; chance does not. For a random
event, its possible outcomes are equally likely; a priori
information that would favor one or more outcomes over the
others is lacking. Though the outcome is unknown, it is

Design consists of ...

a representation of the
domain

a goal

limitation is one of being unable to manage the complexity of
the behavioral theory. This problem is distinct from the need
for a functional theory and the two can easily be confused.
High-level behavioral descriptions are not functional descriptions. For example, a functional description of a rocket
engine would take into account additional constraints necessary in achieving its goal: to provide thrust for the rocket. The
detailed functional description is the specification of the
device. The design of the engine is the plan to achieve the goal,
and it will include necessary limitations not found in the
thermodynamics, such as chamber temperature limits (to keep
it from melting and failing to achieve the goal due to structural
failure). Fault conditions for the engine are nowhere found in
its behavioral (thermodynamic) description, yet for a successful design, the observed behavior would be found to be
constrained by additional limitations imposed on the engine
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and a plan for achieving
the goal

assumed that the mechanism producing it is causal. For
example, thermodynamics employs statistical quantities like
pressure, and though something about causes is expressed in
the kinetic theory of gases, an understanding of how N gas
molecules interact eludes scientific explanation at this time.
Causal behavior underlies the observed data and makes the
statistical results possible, though its theory is as yet unknown. Statistics can reveal patterns in nature but cannot
produce the logical relationships required of a rational theory.
Correlations are not causes.
Chance offers an invitation to provide a superior rational
theory that accounts for lifes development, and from which
causal explanations can be given and predictions made. Functional theories displace chance, but obviate accident. Consequently, because Darwinian theory is based on chance, it is an
invitation to discover its underlying rational basis, if it is there

not made explicit by such explanations because they only
account for what happens and reveal no hint of a priori
constraints selecting such behavior.
The given definition of design provides a starting-point
for hypothesizing designs in nature, and in particular the
design of living organisms. Biological systems show systemic properties similar to artificially designed systems. The
first item of the definition is already provided by the existing
life sciences. Items 2 and 3 require functional theories. Of the
possibilities allowed under 1, actual organisms conform to
additional (functional) principles which entail 2 and 3.

Figure 2. Structural hierarchy of an automobile
except for the expansion under Battery. These are not
elements of structure, but are properties associated with
the battery useful for automobile repair. They are more
closely related to function than structure.
at all. In spite of the common accidentalist interpretation of
Darwinian theory, Darwinian biologists use functional descriptions extensively, usually in the form of plan fragments,
to give plausibility to incremental structural development. If
successful, a more comprehensive functional account of life
would not necessarily invalidate Darwinism, but would merely
deprive it of intellectual value, as heliocentric theory did to the
Ptolemaic view. The difficulty in offering complete plans for
large structures is paralleled by the difficulty in robotics of
complete scene recognition or computer-based diagnosis; the
domain requires development of functional theories that explain more.
Unlike chance, accident is an alternative to design. From
a wider perspective, accidentalist interpretations of Darwinism are the equivalent of God-of-the-gaps explanations for
divine creation in that both fill gaps in scientific understanding with extrapolation based on worldview assumptions,
whether theistic or materialistic. It is often not realized that
when creative and even personal attributes are attributed to
chance, this wider meaning relates more closely to the
pagan gods of nature than the Law of Large Numbers or
Bayes Rule. When Chance is invoked to declare that there is
no ultimate purpose to nature, is the purpose of Chance in
making such a declaration included? The pagan gods were
annoyingly irrational, but Chance is destructively self-circular.

Search for Design in Nature
Functional descriptions are expressed in terms of behavior
(just as behavior is described in terms of structure) but they
impose an additional set of constraints about plans and goals.
Rocket engine behavior can be explained in terms of thermodynamics, materials and fluid mechanics, yet its function is

Development of functional theories is an act of construction, of finding ways of expressing behavior and structure so
that a purposive intent can be recognized. For example, in
electronics, algebraic equations describing properties of circuits can be cast in multiple forms. Some of these forms
(usually one) can be readily interpreted according to some
higher-level theory that reveals the function of the circuit.
Without such interpretive structure, the equations appear to
have no additional meaning. For biology, casting the expression of behavior in a form that reveals functional properties is
the essential challenge. Consequently, this might first require
that the hierarchy of behavioral descriptions be reworked into
novel forms.

Figure 3. Physical interpretation of algebraic expression
for electronic circuit requires that it be written in a
physically meaningful form.
Functional descriptions of biological systems are specifications that select the existing behavior and structure of actual
organisms.6 If the functional theory producing such specifications imposes necessary constraints upon behavior and these
behavioral predictions match what is observed, then such a
functional theory predicts what is observed according to
logical necessity, as is required of scientific theories.
Design techniques in engineering are usually only sufficient to produce a device and cannot be shown to be necessary; that is, to be the only ways to produce it (though they may
be the only known ways). Physical causes are necessary for
observed effects and the rational structure of causal theories
manifest a corresponding logical necessity. Yet causal theoWinter 1999

ORIGINS & DESIGN

21

ries cannot be a sufficient explanation in that unknown causes
not anticipated by the theory might also produce the given
effect. The more comprehensive the theory the greater the
fraction of all possible causes it accounts for. (Relatively
comprehensive theories are usually raised to the status of
scientific law.) Similarly, a comprehensive functional theory
accounts for all possible plans and their characteristics. By
enumerating them, it predicts the possible ways the goal can
be achieved.
Some plans are more optimal than others. If a functional
theory is sufficiently developed for some domain of living
systems, it can be used to assess the optimality of the plans for
achieving life goals. However, even if actual living systems
are found to have developed optimally, this fact would not
infer the necessity of an intelligent modifier of nature because
the behavioral and structural constraints may have forced an
optimal or near-optimal plan anyway.
The crucial question is whether sufficient evidence can be
found in nature to reveal the intentions of a creative agent
within the created result itself. Given a comprehensive theory
of function for life based on known physical theory, three
possible outcomes are:
Multiple plans by which complex life could have
arisen (optimally or not). This case would be critical
only in assessing the possibility of the Darwinian
notion of development based on a continuity of steps
using only known causal operators (known physical
laws) on known kinds of natural structures (matter and
energy of early Earth).

Darwinism and Engineering
The Darwinian mechanism (whatever the causes) of natural
selection by an environment presented with alternative organisms through genetic mutation is claimed to have produced
the present complexity from the simplest forms of life. If so,
from an engineering viewpoint, this at first appears to be a
highly empirical way to design more complex organisms,
much like Thomas Edison randomly trying various materials
for light-bulb filaments with little selection criteria. The
search mechanism is to randomly select a given operator at
each branch in the search tree of problem space. However,
because the actual mechanisms of the Darwinian mechanism are unidentified, it is not possible to conclude that the
search is entirely unguided. Intelligent-design theorists postulate that it is guided in a top-down, model-driven or goaldriven way while theistic evolutionists postulate bottom-up,
data-driven or environment-driven guidance. Highly nonoptimal search suggests to others a lack of any guidance.
Life development issues are similar in kind to major issues
of robotics and control theory. Models of robots can be viewed
as dual abstraction hierarchies 6, the sensory one running from
the environment upward, to successively higher levels of
abstraction from the acquired data at the lowest level. The
action hierarchy runs top-down, starting with the highest goal

No possible plan. Then an intelligent agent acting on
nature as we know it or undiscovered mechanisms in
nature are possibilities.
A unique plan. If life could have developed in only
one way, then the causal and structural constraints are
determinative of life. Either there is no intelligent
cause of nature or the intelligence is revealed in the
unique set of physical constraints necessary for lifes
development.
Physicist Eugene Wigner noted the unreasonableness of
how human rationality, as expressed in mathematics, mirrors
what is found in nature. A Creator of the universe can be
sought at the level of rationality in nature generally (as do
theistic evolutionists) or in a more specific revelation of
intelligent acts affecting regions of nature, such as the origin
of the biosphere (as do intelligent design theorists).
The complexity of life makes development of significant
functional theories challenging. However, precedent has been
set in engineering, particularly among roboticists who, in a
sense, are working on the same problem but from the other end;
from a design point of view. Instead of analyzing existing life,
they are attempting to produce embodied intelligence (broadly
defined), beginning with what is presently known from science, engineering and mathematics, philosophy and theology.
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Figure 4. Dual goal-driven and data-driven hierarchies,
cross-coupled at each level of abstraction. Sensory
processing is given a goal context at each level; behavior
generation is guided by sensed data, a context for
decision-making in generating action. Goal
decomposition occurs at successive (lower) levels while
data abstraction occurs at successive (higher) levels in
the sensory-processing hierarchy.

of the robot, at the level of greatest cognitive activity and
model of the environment. The action hierarchy decomposes
high-level goals into successively smaller tasks until, at the
lowest level, actuators interact with the environment to effect
a change. Cross-coupling between corresponding levels of the
dual hierarchies allows for feedback and decision-making at
each level, thus guiding the search for the goal. Some roboticists
emphasize the importance of the top-down, or model-driven,
approach while others opt for data-driven architectures. Intelligent design corresponds roughly to the top-down approach
and theistic evolution to the bottom-up approach. Both are
guided, but in different ways corresponding to the different
approaches to building robots.
The data-driven emphasis in robotics research (led by Rod
Brooks at the MIT AI Lab) 7 emphasizes the importance of
interaction of the robot with the environment. It differs from
efforts which emphasize plan cognition (extensive reasoning
about what to do) from less sensory data, opting for intensive
interaction with the environment and relatively simple decision-making. With either emphasis, the research goal is to
achieve a superior theory of function.
Progress is usually the result of factors unanticipated in
the hypothesis under test. Rationally elegant ideas often go
nowhere in a real environment and fail to provide significant
explanatory power. As roboticists, Flynn and Brooks have
stated:
Many of the preconceived notions entertained before
we started building our robots turned out to be misguided. Some issues we thought would be hard have
worked successfully from day one and subsystems we
imagined to be trivial have become tremendous time
sinks. 8
Life is far more complex than robots containing a few
microprocessors and dedicated state-machines, operating in
the relatively simple environment of research lab corridors.
Yet grand hypotheses about how life developed from simple
to complex forms seem more readily accepted among biologists than even the more specific and concretely testable ideas
of robotics among roboticists.

tion of the system of which they are components.
Biologists looking for new conceptual tools for handling
complexity are finding them mainly in fields that require
functional theories, such as robotics, knowledge representation (computer science) and adaptive and nonlinear systems
and control theory in what are largely engineering disciplines.
The concepts of these fields are not merely about how to
manage structural and behavioral complexity (with abstraction hierarchies and modularity) but are also about achieving
goals and developing theories about plans.
While organisms are not nearly as well understood as
electronic circuits or rocket engines, the functional approach
offers a productive path to significant progress in a field
dominated by a search for insight at the levels of structure and
behavior. Better functional descriptions of major systems in
an organism could cast light on how some of the biochemically-described behaviors achieve hypothesized functions.
And in reverse, biochemical and genetic constraints guide
development of functional theories.
The final question is whether a living organism could be
declared to be designed on the basis of an accepted functional
theory of life. The functional approach attempts to determine
whether natural systems can be explained more powerfully
and simply by use of functional descriptions, built on existing
theories of structure and behavior. Such functional theories
entail goals and plans, showing how natural systems are
consistent with a theory revealing their design. Yet design is
an interpretation of nature that can result from successful
functional theories. If such theories provide superior insight
into nature, they offer the equivalent philosophical steppingstone to a Creator as chance or contingency in Darwinian
theory does for naturalism or accidentalism. For either
worldview, taking the further step is a move from science to
¨
more basic beliefs.
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LITERATURE SURVEY
MAKING RNA: THE
INGREDIENTS WON’T KEEP

WHAT DO KNOCK-OUTS
REVEAL?

Matthew Levy and Stanley L. Miller, “The
stability of the RNA bases: Implications
for the origin of life,” Proceedings of the
National Academy of Sciences USA 95
(1998): pp.7933–7938.

Kathleen K. Smith and Richard A. Schneider,
“Have gene knockouts caused evolutionary
reversals in the mammalian first arch?”
BioEssays 20 (1998): pp. 245-255.

Imagine trying to bake a loaf of
breadonly the ingredients keep spoiling, or simply disappearing, before you
can get them all together long enough
for the bread to rise (not to mention
make it into the oven). A highly analogous situation exists with the chemical
precursors to the biomolecule RNA,
thought by many to be the first selfreplicating entity. For a compound to
be used in the first living organism,
observe Levy and Miller (Biochemistry, UC-San Diego), it needs to be
sufficiently stable so that the balance
between synthesis and degradation does
not result in vanishingly small concentrations. The precursors to RNA, howeverthe nucleobases adenine (A),
uracil (U), guanine (G), and cytosine
(C)dont hang around for long at the
temperatures postulated in the popular
hot origin-of-life scenarios, where life
arose, perhaps near deep-sea thermal
vents, at temperatures between 80 and
100 degrees centigrade. Levy and Miller
heated samples of A, U, G, C, and then
determined their rates of decomposition. They found that the rapid rates of
hydrolysis [destruction by water] of the
nucleobases A, U, G, C and T [thymine]
at temperatures much above 0 degrees
C would present a major problem in the
accumulation of these presumed essential compounds on the early Earth (p.
7933). Levy and Miller suggest that
research should be directed instead at
the possibility of a low-temperature origin of life, especially in light of other
stability problems, including the stability of ribose, the decomposition of
nucleosides, and the hydrolysis of the
phosphodiester bonds of RNA. Similar
stability considerations would apply to
any alternative pre-RNA backbone, e.g.,
peptide nucleic acids (p. 7937).
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Lisa Nagy, “Changing Patterns of Gene
Regulation in the Evolution of Arthropod
Morphology,” American Zoologist 38
(1998): 818-828.

It is possible to knock out (i.e.,
eliminate the activity of) genes in mice.
This powerful experimental method
enables developmental geneticists to
study the function of the missing genes,
by examining the defects their absence
might cause. In several such experiments, in which perturbed genes played
a role in the development of the first
arch, where the bones of the jaw and
inner ear arise, biologists claimed to
have uncovered reversions to more
primitive forms: that is, the phenotype
caused by knocking out a mouse gene
was thought to have revealed structures
possessed by the evolutionary ancestors of mice. Smith and Schneider (Zoology, Duke University) examined these
experiments critically, and argue that,
on the contrary, in none of the cases
reported do the null mutant [knock-out]
phenotypes show identity with, or close
resemblance, to the character state found
in mammalian ancestors or transitional
forms (p. 250). Rather, each null
mutation produces not only a differently shaped ectopic element, but also a
dissimilar suite of associated disruptions, virtually none of which resembles
any aspect of the primitive condition,
instead revealing structures which are
obviously pathological and unlike the
primitive condition (p. 252). Smith
and Schneider express doubt that knockout mutations will reveal much, or anything, about the course of evolution:
We conclude therefore that these experiments provide little information
about the evolutionary transformations
of the first arch (p. 252). Nagy (Molecular Biology, University of Arizona)
draws a similar moral from mutagen-

esis in flies: The take home message is
that mutagenesis in model systems does
not undo evolution or reveal, in any
direct fashion, the basis of evolutionary
change (p. 820).

WHAT DID EARLY
THEOLOGIANS THINK ABOUT
DESIGN?
Thomas C. Oden, “Without Excuse: Classic Christian Exegesis of General Revelation,” Journal of the Evangelical Theological Society 41 (1998): pp. 55–68.

Near the center of the debate about
intelligent design within the science-andtheology community lies the question of
the validity of general revelation
namely, the idea that one can have knowledge of Gods existence and character by
observing natural things. Theological
skeptics of intelligent design argue that
even if design theory were possible scientifically (which most doubt), it would
be a serious blunder to attempt to revive
the bankrupt notion of general revelation. Natural theology finds no basis in a
proper understanding of the Bible. The
distinguished theologian and editor Thomas C. Oden (Drew University) dissents
from this widely-held view. The earliest
Christian theologians, he argues, all held
strongly to the reality of general revelation. There is a well-defined, reliable,
pre-European, classical Christian teaching of general revelation, Oden writes,
consensually received for a millennium
before the Reformation that has been
generally received and valued not only
by the Lutheran and Reformed traditions
but also by the evangelical and revivalist
traditions (p. 55). Focusing on the classic text of Romans 1:1920, Oden examines the commentaries of what he calls
the universally-esteemed great doctors
of the Church (p. 56), such as
Athanasius, John Chrysostom, Augustine, and Gregory of Nyssa. Oden concludes that there is a substantive consensus of classic Christian commentary
on Rom. 1:18ff that confirms with Paul
that all humanity is offered some true,
even if limited, knowledge of God by

contemplating the majesty and goodness
of God in the whole of creation (p. 68).

RUSE ON DARWINISM AND
ATHEISM
Michael Ruse, “Darwinism and atheism:
different sides of the same coin?” Endeavour 22 (1998): pp. 17–20.

The philosopher of science and historian Michael Ruse of the University
of Guelph has long been one of the
liveliest commentators on the relationship of science and religion in biology.
Lately Ruse has been analyzing the role
of extrascientific considerations (e.g.,
the notion of progress) in the origin and
rise of evolutionary theory (see his book
Monad to Man: The Concept of Progress
in Evolutionary Biology, Harvard University Press, 1996). One such issue at
the meeting-place of science, philosophy, and theology concerns whether the
acceptance of Darwinian evolution entails atheism. In both his lectures and
publications, Ruse has been at pains to
stress that it does not. Perhaps it is
reasonable to be a Darwinian, he writes,
in the article cited above. Perhaps it is
reasonable to be an atheist. I am not at
all convinced that the one implies the
other (p. 20). In developing this thesis,
Ruse is trying to clear a middle ground
between those who argue (on both the
atheistic left and theological right) that
evolution correctly grasped leaves any
Creator worthy of the name largely unemployed and thus superfluous to our
understanding of reality. Ruse offers
counter-examples to this view, most
notably Sir Ronald Fisher, the neo-Darwinian statistician, founder of population genetics, and practicing Anglican.
But most of Ruses other examples seem
to challenge his own view. While it is
true that Darwinism does not strictly
entail atheism, in the logical sense of a
necessary consequence, there can be no
doubt that most prominent evolutionary theorists, beginning with Darwins
own grandfather Erasmus, opposed anything resembling Christian revelation,
and can be described as only weakly
deist (at best). In some cases, e.g.,
Theodosius Dobzhansky, the God
they extolled was indistinguishable from
pantheism. Moreover, Ruse says nothing about the dozens of cases, such as

his friends E.O. Wilson and Richard
Dawkins, or the British theorist John
Maynard Smith, where the Christian
theism of the scientists youth vanished
like dew in bright sunshine following
that scientists personal discovery of
Darwinism. Ruse gently mocks what he
calls the hostility to Darwinism of the
19 th -century Princeton theologist
Charles Hodge, who thundered that
Darwinism is atheism (p. 17)yet it
seems clear that Hodge was a far better
predictor of the difficulty of reconciling
Darwinism and theism than Ruse allows.

share a more recent common ancestor
than either does with humans) give a
different history than those in Tree A
(where humans and flies share a more
recent common ancestor than either does
with worms). Rasmussen and Arnason
(Genetics, University of Lund) provide
another instance where asking genes
for history may upset the right evolu-

THE FAMILY TREE MAY DEPEND
ON WHAT GENE YOU ASK
Arcady R. Mushegian, James R. Garey,
Jason Martin, and Leo X. Liu, “LargeScale Taxonomic Profiling of Eukaryotic
Model Organisms: A Comparison of
Orthologous Proteins Encoded by the Human, Fly, Nematode, and Yeast Genomes,”
Genome Research 5 (1998): pp. 590–598.
Ann-Sofie Rasmussen and Ulfur Arnason,
“Phylogenetic Studies of Complete Mitochondrial DNA Molecules Place Cartilaginous Fishes Within the Tree of Bony
Fishes,” Journal of Molecular Evolution
48 (1999): pp. 118–123.

Increasing knowledge results in increasing pain, said the writer of
Ecclesiastes (1:18). Time was, an evolutionary systematist could point to cytochrome C (or some other protein),
and say that the distibution of this molecule fully confirmed standard, morphologically-based relationships. But
biological knowledge increases, and
painwell, lets just say its a much
trickier business these days to derive
unequivocal phylogenies from molecules. In this study, Arcady Mushegian
and his colleagues compared 36 proteins drawn from humans, arthropods
(flies), nematodes (the worm C.
elegans), and yeast. They discovered
that different proteins can generate
different apparent phylogenetic tree topologies [see Figure 1], strongly suggesting that historical phylogenies
should not be inferred based on a single
protein-coding gene (p. 596). As Figure 1 demonstrates, the genes used to
construct Tree B (where flies and worms

Figure 1. The three possible branching patterns
for an evolutionary tree relating humans,
arthropods, and nematodes (with yeast as the
outgroup). 24 genes support Tree A, 11 genes
support Tree B, and one gene supports Tree C.
(Figure after Mushegian et al., 1998, p. 593.)

tionary tree. Using the complete mitochondrial gene sequence for the spiny
dogfish, a shark, they found that sharks
(organisms whose skeletons are made
up of cartilage, not true bone), ended up
within the family tree for the bony fishes.
This result flatly contradicts the standard phylogeny, which places sharks as
primitive, early-branching fishes. The
results open to question, Rasmussen
and Arnason note, the status of several
morphological characters commonly
used in piscine phylogenetic reconstruction (p. 118)in other words, everybody used to think that Uncle Shark was
an early and fairly distant relative of
Grandpa Bony Fish; thats what the
anatomical data seemed to indicate, anyway. Actually, however, if their mtDNA
can be believed, Uncle Shark and
Grandpa Bony Fish are much more
closely related than anyone believed,
and we somehow got the anatomical
characters, which appeared to tell us
otherwise, all wrong. For phylogenetic
reconstruction, the ancient adage holds
true: increasing knowledge results in
increasing pain.
¨
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A Roundtable
on
Nature’s T
Destiny

hirteen years ago, a book by a largely unknown Australian biologist and physician,
Michael Denton, was published in London:
Evolution: A Theory in Crisis (Burnett Books, 1985).
The American edition appeared a year later (Adler,
1986), and soon won a wide and appreciative audience. Among the readers strongly influenced by the
book was Phillip Johnson, who while on sabbatical
in England read Evolution (shortly after reading
Richard Dawkinss contemporaneously published
The Blind Watchmaker), and Michael Behe, both of
whom found the book revelatory. Denton offered a
systematic critique of neo-Darwinism, evaluating
skeptically both the mechanism of evolution, and the
patterns of evidence (fossil, embryological, anatomical, molecular) usually adduced in support of
the theory of common descent.
In August 1998, Dentons eagerly-awaited second book arrived: Natures Destiny: How the Laws
of Biology Reveal Purpose in the Universe (Free
Press, 1998). Readers expecting a continuation of
the arguments of Evolution: A Theory in Crisis,
however, found a line of argument markedly different from the earlier book. Although much of Dentons
skepticism about neo-Darwinism remained, gone
were the challenges to the theory of universal common descenti.e., the common ancestry of all terrestrial organismswhich had made Evolution especially controversial with mainstream biologists.
In their place was an unstinting advocacy of common
descent, and a notion of directed evolution in
which the historical unfolding of life on earth was
built into the universe from the start.
Dentons new ideas appeared under the banner
of design. Moreover, he is a member of the editorial
board of Origins & Design and has interacted extensively with intelligent design theorists at conferences and in correspondence. Thus, the editors of
O&D thought it would be helpful to organize a
roundtable discussion of Natures Destiny. The participants included Paul Nelson as moderator, and, as
respondents, associate editors Jonathan Wells, William Dembski, and Stephen Meyer, and editorial
board members Phillip Johnson and Michael Behe.
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Nelson: Mike, lets
start with you. What do
you think are the
strengths of Dentons
case?
Behe: He brings together what we have
learned over much of
the past half-century,
Paul Nelson
and shows how that
knowledge extends the
types of design arguments of the early nineteenth century, showing that in fact the universe does appear specially designed for life.
The more we discover,
the more we see that
factors of the universe
Stephen Meyer
that we thought were
interesting, but not important, turned out to be vitally important.

say, I think, is the following. Denton has
done nothing more than
survey, post hoc, the
necessary conditions
for life.

Michael Behe

Phillip

50 to 70 years ago, for instance, we didnt know about the
weak and strong nuclear forcesyet now that weve discovered them, we know not only that such forces exist, but that
they appear to be what is called fine-tuned for life: meaning
that if they were even slightly different, life as we know it
would be impossible. Denton looks at such evidence from a
whole range of sciences, such as physics, chemistry, geology,
and biology.
Take Dentons discussion of water, for instance, which
expands nicely on Lawrence Hendersons 1913 account from
his classic The Fitness of the Environment. Now heres an
everyday and seemingly banal fact: icefrozen water
floats. Nearly all other fluids, however, contract when they
freeze, becoming more dense, and then sink. But water, just
before it reaches its freezing point, expands and becomes less
dense, so that it floats. If water didnt have this property, the
oceans and all other bodies of water would freeze permanently from the bottom up, and life would be impossible. And
water has other amazing properties, too. If the viscosity of
water were much higher, nutrients would diffuse into cells
much more slowly, and the movement of organelles such as
mitochrondria and cilia would be much more difficult. The
high heat capacity of water lets it act as a heat sink, while its
latent heat of evaporation enables large, warm-blooded organisms, like you and me, to excrete excess heat. The surface
tension of water is necessary for the weathering of rocks to
form soil, to draw water to the top layers of soil, and for the
formation of lipid membranes. I mean, one can go on and on:
the importance of water as a solvent, its proton conductivity,
its chemical reactivityvirtually all of waters properties are
necessary for human life.
Nelson: OK. But lets imagine that weve got a couple of
skeptics listening to our discussion. What theyre going to

William Dembski

Yes, its true that
water for instance has
these apparently miraculous properties in
relation to human biology, or in relation to
living things in general.

But the causal story
is all wrong. Its being
told backwards. One
ought rather to say that
water came first, and it
just so happens that life
Johnson
Jonathan Wells
arose with water already present in the environment. Of course the features of water seem fine-tuned for
life. Organisms evolved making use of the properties of
whatever raw materials were available, including water. But
if one begins the story at the beginning, as one ought to do,
natural events simply follow each other in ordinary succession. That we humans are here now, and exist, is certainly the
consequence of what came before us, but in no legitimate
sense can we look back through time and say that those events
were fine-tuned. They just happened to turn out as they did.
The appearance of fine-tuning or design is only an illusion
caused by looking back over a long sequence of contingent
events contingent in the sense of a lottery outcome. Luck
rules, all the way back.
In other words, I think skeptics will object that a post hoc
fallacy runs throughout what Denton is arguing. Whats the
old joke attributed to Abraham Lincoln? Isnt it wonderful
that my legs are just long enough to reach the ground? Or, as
Bertrand Russell says somewhere, to listen to teleologists,
one would think that noses were designed to support spectacles, as every pair of spectacles we observe in fact reside on
someones nose.
Behe: Thats a weak argument. Weve known about water
and other things for a long time, and we took them pretty much
for granted. But the more we learn about them, the more we
find out that if water had been a teeny tiny bit different, life
would not have developed. So, its not just that there are a
number of factors that are needed for life, but its the extreme
improbability, or, to put it another way, the extremely precise
specification of all those factors necessary to produce life that
is the striking discovery. If water were the liquid of life, and
yet its properties could vary by a factor of a thousand or a
hundred thousand in capacity and still produce life, then water
wouldnt be so remarkable. However, if water had to be
structured precisely as it iswell, thats what makes one sit
up and take notice. Dentons arguments are similar to what
Winter 1999
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weve been hearing from physics over the past couple of
decades. Its not simply that there is such a force as gravity or
the weak force or so on. Rather, if the weak force, to take an
example, had differed by one part in 1060, then life would not
have started.
Its not just that these forces are necessary factors for life, but
that their precise features are balanced very carefully for life.
Nelson: Anybody else want to speak to that?
Meyer: I agree with Mike on this. I dont think Denton makes
the connection between his evidence and an intelligent designer as clearly as perhaps some of us would like, but hes
pointing to the same evidence that other design theorists have
pointed tonamely, you have very improbable events which
are also necessary in the sense that they are specified independently by the functional requirements of the living system.
And in that evidence is the improbability that Mike spoke to,
as well as the specification which Bill Dembski would insist
is there. Conjoined, the small probability and specification
yield a design inference. Now Denton doesnt make the
theoretical basis for that conclusion explicit, and I think his
attempt to root biological design in natural law is problematic,
but the evidence is no different in that kind from that sustaining standard design reasoning.
Incidentally, the skeptical objection you gave is typically
known as the weak anthropic principle, and it does not remove
the need for an explanation for apparent fine-tuning. The
weak anthropic principle merely cites the necessary conditions of life and treats them as if they constitute the cause of
life. But, a necessary condition is not a cause.
Advocates of the weak anthropic principle say, Well, if
all the necessary conditions for life are present, then life must
have come about. But that doesnt follow. The fact that the
necessary conditions are so improbable and independently
specified suggests to my way of thinking that intelligence is
a better explanation, because only intelligence can choose one
outcome rather than another.
Nelson: Why then does Denton never make the connection to
intelligenceat least not explicitly?
Behe: Can I jump in for a second? Maybe Im reading things
into the book, but I certainly got the strong senseperhaps
Denton didnt state this explicitly, but he does so implicitly
that he was arguing for the relevant choices being made by an
intelligence.
Let me give you some background. During the April 1996
meeting at the Ethics and Public Policy Center, in Washingon,
DC, where Denton and I both spoke, he said to the whole
group of journalists and other folks there that he thought God
had set up the universe to produce human beings.
Moreover, the night before that meeting, Denton and I had
dinner at Tom Bethells house. I told him that I had read his
manuscriptat that point, the book was called Biology, The
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Anthropic Perspective, with the subtitle, An Essay in Natural
Theologyand that I liked it very much. He was pleased.
Then I said, But there just one thing that bothers me. For a
natural theology, it doesnt mention God. Denton seemed a
bit startled by that, and he said, Well, I certainly believe in
God, and I think God did this. I was just trying to style the
arguments in the fashion of the natural theologies of the early
nineteenth century. So it seems pretty clear to me that Denton in
fact sees the evidence for design as pointing, ultimately, to a
transcendent intelligence.
Nelson: Given what youve saidand I recall his remarks
from that Washington meeting, tooI think youre probably
right. Theres a significant tension in Natures Destiny, however, between what I would agree is its implicit theme, design
as being transcendently caused by an intelligence, and Dentons
desire nonetheless to attribute that design solely to natural
laws or natural processes.
None of us could have missed the statement in italics right
at the beginning of the book, which Denton places in his
introductory Note to the Reader: The cosmos is a seamless
unity which can be comprehended ultimately in its entirety by
human reason and in which all phenomena, including life and
evolution and the origin of man, are ultimately explicable in
terms of natural processes (p. xviii). Denton says his whole
project is entirely consistent with this basic naturalistic
assumption, which he places in opposition to what he calls
the special creationist school. I think this necessitarian or
deterministic conception of design raises problems. Comments?

“To explain the event, you also need
to refer to Minnesota Fats as a cause.”
Behe: I would agree. Heres an analogy I used in my review
of the book for Perspectives in Biology and Medicine. The
gravitational constant and coefficient of friction of the pool
table may enter precisely into a sensational trick shot by
Minnesota Fats, but they do not completely account for it. To
explain the event, you also need to refer to Minnesota Fats as
a cause. Likewise, the origin of life on Earth may depend on
the viscosity of water, the chemistry of iron, and other physical factors, but those factors by themselves do not explain how
life started. As Steve said, a necessary condition is not a cause.
Dembski: Yes, necessary conditions are not sufficient conditions. Thats a real problem with Dentons argument. Before
I get to that, however, let me say that I think Denton does a
masterful job of spelling out those necessary conditions that
do require explanation. And, indeed, necessary conditions
can require explanation, contra the weak anthropic principle,
the skeptical position Paul outlined at the start of our discussion.
Heres a story from John Earman illustrating the point.
One can find the same sort of example, incidentally, in the

writings of John Leslie, with whom it is original, as well as in
Richard Swinburne and Bill Craig. Earman writes, Harrys
car skidded on wet pavement, jumped a guardrail, and started
to plunge over the edge of a cliff towards the rocks 100 feet
below. Harry awoke between clean sheets [after the accident]
to find to his amazement that there were no broken bones.
There is, of course, one rather uninteresting sense in which
Harry should not be surprised: namely, he shouldnt be
surprised that he is observing that his body is not a mangled
mess since if it were he would be unable to observe it. Now,
thats the weak anthropic principle in a nutshell. Conditions
must be such that we are able to observe our own existence.
But, as Earman goes on, On the other hand, Harry has
every right to be surprised and puzzled by the fact that his
body is not a tangled mess. Similarly, those physicists and
philosophers who profess amazement at how finely tuned
the laws of nature are in favor of lifelike Denton, for
instanceare hardly going to be satisfied by a demonstration that the confinement of the values of the fundamental
constants to narrow ranges about their actual values is necessary for life as we know it; indeed, that demonstration is
precisely the source of their puzzlement. In short, that we can
observe our own existence does not explain our existence.
Having said this, I think theres a serious confusion in
Natures Destiny between necessary and sufficient conditions, a confusion related to Dentons deeper goal of explaining life only in terms of natural regularities. Creation by

law, or design by lawthats what Denton is after. It
reminds one of the ideas circulating in the early 19th century.
God designed the world, to be sure, only he did so through
natural laws. Denton cites the pre-Darwinian teleological
evolutionist Robert Chambers favorably, and calls his idea
of directed evolution, as elaborated in Chamberss Vestiges of the Natural History of Creation (1844), immensely
attractive (p. 272). The idea may be attractive, but Im
afraid it just doesnt work. Natural regularities, or the necessary physical conditions which Denton discusses, by their
very nature cannot generate the specified complexity required for life.

“. . . ‘design by law’ turns out to be an
unstable equilibrium.”
Meyer: Exactly. To locate design in natural law reflects a
fundamental theoretical incoherence. Laws are, by definition, descriptions of repetitive patterns of events. But life is
characterized by specified complexity: the aperiodic, information-rich sequences of DNA and proteins, for instance,
which appear nearly random to standard information theory.
Life is anything but simple and repetitive. In trying to explain
these biological objects via natural regularities, Denton trips
over a basic problem.
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Dembski: One can also understand natural law in a more
general sense, of course, which lays the emphasis on the
mechanistic or causal autonomy of nature. God doesnt need
to intervene to make the apple fall, because gravity is available to do that. And, on Dentons account, presumably, God
doesnt need to intervene to create life, because some unknown self-organizing principle will do the trick.

But right from 1859 to the present there has been in the
background a radically dissenting view, with which I associate myself, that says, look, with Darwinism, science has
gone way beyond what it can reasonably establish. The
evidence actually to support the claim that the complexity
and diversity of life can be explained by purposeless natural
processes just does not exist.

But this whole notion of design by law turns out to be an
unstable equilibrium.

What really happened was the Darwinians changed the
rules of science, in a way that left purposeless material or
natural processes on the field as the only causes to which one
could appeal.

If one focuses on design, then one looks for a designer
an intelligent agentwho will act at some point or another,
even if only at the beginning of the story; and then laws fail.
Theyre insufficient. If one focuses on law, on the other
hand, meaning the actual natural regularities, the designer
inevitably fades away into a brute natural process. In fact I
think this is what happened to the natural theologies of the
early 19th century, which Denton admires. Science said, in
effect, Well, we can see the laws in action, anyway. Parsimony would tell us that the laws are sufficient, and to drop the
designer as superfluous. The equilibrium tipped in favor of
autonomous natural processes, and the designer lost his job.
Permanently, say the philosophical naturalists. It is hard to see
how Dentons argument can avoid a similar fate.
Johnson: Ill say something about that momentarily. But first I
want to turn back to the evidence for design. The book really
brought home to me how much appearance of design there is in
the natural world, outside of biology. That water example which
Mike Behe mentioned is a good one, although as Denton notes,
its not original with himhe does however bring the various
threads of evidence about water together in a wonderful way.
And the appearance of design, with water and so on,
Denton says, is more than an appearance. What appears to be
the case really is the case: the design is real. But thats what
everybody took for granted in the seventeenth century, or for
that matter up until the middle of the nineteenth century.
Newton, for instance, thought that, as the Bible said, the world
was created by an intelligent cause.
Science tries to figure out the details, but the basic assumption of design went without questioning. Of course, David
Hume later comes along and says, Listen, we cant know
anything for certain, this is the only universe we have, design
isnt knowledge, and he encourages a general skepticism.
But his position never took root, because that degree of
skepticism is too thoroughgoing. In particular, it undermines
any kind of empirical science. In fact you end up not believing
in your own existence. Theres nothing left to do but go to the
tavern and play checkers.
Then Darwin comes along. He sets in motion a whole
intellectual tradition which says, we can account for the
appearance of designwhich, for Newton and others was
real, of course, not simply an appearanceby rendering it the
product of chance and natural law. And the Darwinian program of dissolving design into not-design, or blind natural
processes, remains the dominant system of explanation today.
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Now, one may accept that change of the rules, but then I
would argue that one is going to have to leave really important stuff, like the origin of life, outside the materialist
scheme of scientific explanation. People within the scientific
establishment hate that kind of talk, however, because it
challenges their power base, their prestige, their self-esteem.
So what comes along, understandably, is a more modest
approach. There are plenty of people who say, Well, maybe
Darwinism isnt true, but we can nevertheless solve the
problem of the origin of biological complexity without
making any deep changes in the foundation of science. The
solution lies somewhere within the boundaries of those
philosophical assumptions acceptable to naturalistic science.
You can put this all in political terms. A guy like Michael
Denton can say, Im fundamentally with us, the mainstream of the scientific community, rather than with them
the creationists or whomeveron this issue. I just dont
believe the Darwinian angle. And I dont object to that.
Indeed I welcome it, because its stirring the pot, so to speak.
But that brings me to my bottom line. Does a project like
Dentons have any possibility for success? That is, can you
domesticate the design critique of Darwinism? And I would
say no. It cant be done. People will try to do it, of course,
with the most honorable of objectivescritiquing Darwinism but keeping strictly within naturalism, in order to gain a
hearing from the naturalistic communitybut in the end the
attempt will fail.
The problem is, there is no non-Darwinian natural mechanism available to do the work of building biological complexity. Theres no alternative science to be done using
Dentons approach. So, if one asks, what are scientists
actually going to do with Dentons ideas?well, I dont
think there is any prospect for their success as science. The
restrictions of naturalism draw one back quite inevitably into
the Darwinian program, or something very much like it.
There is no intellectually viable midpoint between naturalism and intelligent design.
Nelson: Jonathan, we havent heard from you yet.
Wells: OK. Well, I have the advantage of having listened to
all of you first.

Let me start by saying that I think the book will have a
good effect on discussions about this topic within the academic community. Even the tentative steps Denton takes in
the direction of intelligent design, limited as they are by his
contradictory goal of wanting to uphold naturalism, as you
guys have noted, will have tremendous repercussions. Its
hard for me to imagine Stephen Jay Gould liking this book,
for instance, because Denton so clearly wants to talk about
ideas were supposed to have left in the dusty shadows of the
scientific past. In that respectin taking seriously, even if
confusedly or imperfectly, heretical notions like designI
think the book does very well for itself.
Heres a passage, for example, that I think would make
any evolutionary biologist want to pull out his hair. It is not
that life adapted to oxygen or to the atmospheric conditions
on the earth, but rather that long ago, long before the first
organisms, long before the formation of the earth, the design
of oxidative metabolism and the general character of the
atmosphere of our planet was already built into the order of
the cosmos (pp. 130  131). Now thats good old-fashioned
teleology with a kick to it. And I want to endorse pretty much
everything Denton has to say about physics, chemistry, and
geochemistrythat is, the stuff up to the end of Chapter Six,
laying out the case for the design of natural laws and regularities. Then I think his argument goes badly off its track.
Nelson: Why?
Wells: Ill reiterate what everyone else has said so far. While
life as a phenomenon presupposes natural laws and regularities, and on that score I think Dentons argument is compelling, those same laws and regularities do not explain lifes
origin or its essential character. The analogy I like is architectural. A 2-by-4 is superbly fit for use in the construction of
a wood-frame house; no question about it. But having a pile
of 2-by-4s in no way makes a house inevitable, much less any
particular house.
Physical fine-tuning, in other words, will only take one so
far. Organisms are physical systems, sure, but of course they
are also so much more than physics. Or even chemistry. Or
even biochemistry.
Youll notice that there is a big jump, a chasm, really,
in Dentons overall argument, which he himself admits in
the Note to the Reader. His conclusion of design via
natural law is not materially threatened, he says (p. xvi),
because the whole picture is not yet complete or because
this or that phenomenon such as the origin of life or the
mechanism of evolution is not understood. But thats a
bit like saying to ones client, Laying aside a couple of
details, such as the plan and the actual construction, that
pile of lumber over there is your new house. I think
Denton fails utterly to demonstrate his thesis, namely, that
life is the inevitable or pre-programmed outcome of natural regularities. Actually he doesnt even try. His discussion of the origin of life, for example, is quite abbreviated,
and mostly criticizes the shortcomings of existing naturalistic theories.

I also disagree with his view that not only the DNA
molecule, but also the specific sequences in DNA, are inevitable. Here the argument is not only lacking, I think it is
impossible to make.
Meyer: Could I say something about that? Denton talks
favorably about Stuart Kauffmans self-organization theories for the origin of life, saying that from a teleological
perspective the origin of life must be viewed as something
quite inevitable and built into the laws of nature from the
beginning (p. 296).
But the highly specified, improbable, information-bearing sequences in DNA are no more inevitable or law-like than
are my words right now. As I note in one of my papers,
quoting Fred Dretske, as the probability of a state of affairs
approaches 1.0, the amount of information associated with
that state of affairs goes to zero. Denton wants to explain life
by reference to natural laws or regularitiesbut laws have
associated probabilities of 1.0, or very nearly 1.0.
Theyre poor generators of complexity, which by definition is equivalent to low probability, that is, to probabilities
far less than 1.0. Laws are also exceedingly poor generators
of specified complexity, such as characterizes all living
things. By trying to locate the source of biological design in
programmed law, Denton commits himself to an inadequate cause. Inadequate in principle, you might say. Really,
hes no better off, scientifically speaking, than any conventional self-organization theorist who never uses the word
design. Natural regularities just arent up to the task of
creating specified, aperiodic sequencingthat is to say,
information.
Wells: Yes, I agree, but Denton obviously has great faith in
self-assembly.
He says at one point, for example, Cytoplasm has not
been created by natural selection, but rather is an inherent
property of an aqueous solution of the constituents of the
cell (p. 222). Now thats not exactly the origin of life, but its
sort of the last step in the origin of life. And I dont believe
that for a minute. You could mix all the chemical constituents
of cytoplasm together in a test tube, and youre still not any
closer to a cell than when you started.
Meyer: The irony for me in what you are saying, Jonathan,
is that Denton himself explained this to me very clearly back
in 1988 at the Sources of Information Content in DNA
conference in Tacoma. Then he called it the problem of
emergence. He explained that at every level, the properties
of lower level constituents do not determine the properties of
the higher level systems of which they are a part. The
properties of atoms are necessary but not sufficient to many
molecules, the properties of molecules are necessary but not
sufficient to biomacromolecules (like protein and DNA), the
properties of DNA and protein are necessary but not sufficient to the higher-level organization in the cytoplasm.
I think this point is most applicable in relation to preWinter 1999
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biotic chemistry and the building blocks necessary for life.
Look at the constituent parts of the DNA molecule, for
example. Its basesadenine, thymine, cytosine, and guaninecan, from a chemical point of view, be arranged and
rearranged in equiprobable ways along the sugar-phosphate
backbone, just like Scrabble pieces on a playing board. There
are no self-organizing chemical properties at the level of
nucleotide chemistry, nor are there chemical laws, that can
explain the specific sequencing that is necessary for coding
functional proteins rather than molecular rubbish.
To bridge the gap between the necessary building blocks
and a functionally sufficient sequencing, I think Denton needs
agency: an intelligence to elect one or a few particular outcomes from the vast sea of combinatorial possibilities allowed by natural law. Natural necessity or law wont do it.

“Denton says nothing about how this
‘evolutionary program’ is actually
going to be stored and expressed
over time. Indeed it’s difficult even to
imagine how that would work.”
Wells: The problem is, even if we charitably granted Denton
the DNA, it wouldnt yield a cell. And even if we granted him
cellsbacteria, lets saytheres no reason why the narrative should move beyond that. Any novel step along the way
to human beings is not going to be the inevitable outcome of
natural laws, because any step along the way, above the very
limited threshold accessible to natural regularities or chance,
must be specified. And that requires intelligent design.
I should also say something about Dentons uncritical
advocacy of the DNA program viewthe theory that the
form of organisms is completely encoded by a molecular
blueprint stored in their genes. One can find this, for instance,
on page 275, where Denton writes, Every living organism is
specified in a precisely determined way by a set of instructions
encoded in the sequence of bases in its DNA. This goes handin-glove, by the way, with his notion of a long-term evolutionary program (p. 276), according to which macroevolution unfolds over time, somehow unspooling a program stored
in the genome of the first organism. Im skeptical of both
ideas, because I think the evidence fails completely to support
either. First, as Ive written in several articles, I dont think
there is any good evidence that the macroscopic form or
morphology of organisms is encoded in their DNA. Nor is
there any evidence that viable large-scale changes in morphology can be produced by DNA mutations.
Secondly, Denton says nothing about how this evolutionary program is actually going to be stored and expressed over
time. Indeed its difficult even to imagine how that would
work.
Nelson: Could we say that one cannot pack a blue whale into
the genome of an archaebacterium?
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Wells: Sure. In fact, you cant even pack an archaebacterium
into a blue whale. Anyway, to sum up, I would say Yes to the
first six chapters of Natures Destiny, and a skeptical No to
most of the rest. Im glad Denton wrote the book, and think its
worth reading, but he needs to break free of naturalism really
to solve the problems at hand.
Nelson: Other summing-up remarks, anyone?
Behe: I thought the book was really terrific. Denton not only
extended anthropic arguments right up into biology, but he
widened what people will now have to think about when they
speculate about the requirements for life.
Johnson: Its a good book, yes, but the bottom-line question
for me is whether there is any alternative to Darwinism within
the materialistic framework.
Lots of people, including Denton, like to believe that there
is, but when one looks closely, theres nothing there. What
that meansand I think this is terrifying for many people
is that if Darwinism turns out to be false, the mainstream
scientific culture will lose control over the origins story
theyve been telling everyone for a long time. If there isnt a
materialistic alternative to Darwinism, and if Darwinism is
false, then materialism is in real trouble.
Dembski: I see design as directed contingencymeaning
some agent choosing and making real this outcome, rather
than the indefinitely many other possible outcomes allowed
by the background regularities and chance.Thats just not
Dentons conception of design, however, so unfortunately he
and I part company at a fairly fundamental level. A strong
determinism runs through the whole book, and directed contingency washes out in this great forward thrust of necessity,
rushing towards its end, which is humanity.
Everything, literally everything, is fine-tuned for human
life in particular. But you cant fine-tune a gene sequence. It
has to be specified, and I dont think natural laws are capable
of doing that. There are profound limits, easily reached, on
what natural laws can do for you.
Meyer: I think Michael is one of the most interesting
people writing on origins today, and Natures Destiny
makes another really valuable contribution to the whole
discussion. His extension of the fine-tuning argument to
biology and chemistry highlights an aspect of this discussion that has been overlooked to this point, and is very
valuable. Neverthless, his reliance upon natural laws to
close the gap between the conditions necessary for life and
the set of conditions sufficient for life lacks, from my point
of view, both empirical and information theoretic support.
In fact, it seems to run counter to some of Michaels own
insights about the problem of emergence which he expressed in his first book and articles back in the late 1980s.
As I mentioned, I found those insights very persuasive
personally.
Nelson: Well, thanks everyone for your reflections.
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