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Lanny Swerdlow: Hi! With me today is Dr. Richard Dawkins, author of The Selfish Gene, the
revolutionary book (as far as I'm concerned) The Blind Watchmaker, and his newest book,
Climbing -- er...

Richard Dawkins: ...Mount Improbable.

Lanny Swerdlow: Climbing Mount Improbable. I've got a couple of questions that, ever since
I've read the book, I've always wanted to ask you. They're kind of grand in their scope of
things, they're not particularly specific. In your book The Blind Watchmaker, | believe that you
made the argument that the principles of evolution apply everywhere in the universe. In other
words, the laws of thermodynamics apply on a planet a hundred-billion light years away from
the earth as well as they apply on the earth. So the principles of evolution apply on that planet
as much as they would on earth.

Richard Dawkins: It's a less-strong claim than for the laws of thermodynamics. | think for the
laws of thermodynamics we more or less know that they apply everywhere in the universe. The
laws of Darwinian evolution: First off, we don't know if there's life anywhere else in the
universe; there may not be. It is actually seriously possible that we may be alone in the
universe. Assuming that there is other life in the universe (and | think most people think that
there is), then my conjecture is that how ever alien and different it may be in detail (the
creatures may be so different from us that we may hardly recognize them as living at all), if
they have the property of organized complexity and apparent design -- adaptive complexity --
then | believe that something equivalent to Darwinian natural selection -- gradual evolution by
Darwinian natural selection; that is, the non-random survival of randomly varying hereditary
elements -- will turn out to be applied. All life in the universe, my guess is, will have evolved by
some equivalent to Darwinism.

Lanny Swerdlow: Also from reading your book The Blind Watchmaker, | kind of pick up the
idea that the mechanism of evolution not only apply to origin of species, or DNA survival, but in
a way, apply to everything in the universe, from quarks to galaxies.

Richard Dawkins: | would prefer not to say that. | certainly haven't said that in any of my
books, and | would be reluctant to say that. | think that something very special happens in the
universe, when a self-replicating entity, which DNA is -- DNA is probably not the only one, but
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DNA is the self-replicating entity that we know. When that comes into existence, then there is a
whole new game that starts. Before that, you had just physics; you have molecules bumping
around, forming new molecules according to the ordinary laws of chemistry. Once, by those
ordinary laws of chemistry, a molecule springs into existence which is self-replicating, then
immediately you have the possibility for Darwinism, for natural selection to occur. Then you
have this extraordinary process, which we only know of on this planet, but may exist
elsewhere, whereby things start to get more complicated and start to appear as though they've
been really designed for a purpose. If you look carefully for what that purpose is, it turns out to
be to replicate, to pass on, to propagate that very same DNA, or whatever it might be.

Lanny Swerdlow: People will sometimes look at the physical universe and say it looks like it
was designed.... Isn't the fact that a solar system survives based on [the fact that] it has
properties which will ensure its survival, versus another solar system that is unstable?

Richard Dawkins: So you're kind of trying to make a Darwinian view of solar systems.... In a
way, but let me make a distinction, then, between what we call one-off or single-generation
selection, and cumulative, multi-generation selection. A solar system survives because -- let's
say, a planet orbiting a star will orbit the star at a particular distance, which is the right distance
for that planet and that star. That's the crucial distance. If it was orbiting faster, it would whiz off
into deep space; if it were orbiting slower, it would spiral into the star. So, there is a kind of
selection of planets to be orbiting at the right speed and at the right distance from their stars.

But that's not cumulative selection, that's one-off, single-generation selection. It's like one
generation of biological selection. It's like finches who have the wrong size of beak for a hard
winter. The ones with the wrong size of beak die, so in the next winter, the next generation
have all got the right size of beak. That's one generation.

What's really crucial about biological evolution is that that doesn't stop at one generation, it
goes on to the next and the next and the next, and it takes hundreds, it takes thousands of
generations to build up, cumulatively, the really impressive adaptive complexity that we get in
living things, like eyes and elbow joints. So, that's the reason why solar systems don't look very
impressively designed, whereas living bodies look very, very impressively designed indeed.
They've been through many generations of cumulative selection.

Lanny Swerdlow: | was listening to your previous interview and a question popped into my
mind that | wanted to ask; it's kind of a hot-button question. They asked you a question about
children being gullible and you explained that this is an adaptive mechanism, that they have a
lot to learn when they're young, so they'll take in a lot of information. Some of the information is
good, some of the information is bad, and the problem is that once they've taken in this
information they're pretty well set for the rest of their lives. Is this one of the reasons explaining
why religion and belief in supernatural forces is so ingrained in people because it's
indoctrinated into them when they're very young and very gullible? and even when they get

older and can start reasoning better, it's been so ingrained into them that they can't get out of
it?

Richard Dawkins: Yes, | do think that. What would be consistent with that view is the fact that
(really, rather remarkably) of the people who are religious, the religion that they have is almost



always the same as that of their parents. Very occasionally, it isn't. This is an almost unique
feature about people's beliefs. We talk about a child as being a 4-year-old Muslim or a 4-year-
old Catholic. You would never dream about talking about a 4-year-old economic monitorist or a
4-year-old neo-isolationist, and yet, you can see the parallel.

Lanny Swerdlow: Yes!

Richard Dawkins: Children really ought not be spoken of as a Catholic child or a Muslim child.
They ought to be allowed to grow until they're old enough to decide for themselves what their
beliefs about the cosmos are. But ... the fact [is] that we do treat [children] that way, and ...
parents seem to be regarded as having a unique right to impose their religious beliefs on their
child; whereas, nobody thinks they're going to impose their beliefs about -- | don't know -- why
the dinosaurs went extinct, or something of that sort. But religion is different. And I do think that
you can explain an awful lot about religion if you assume that children start out gullible.
Anything that is told to them with sufficient force -- particularly if it's reinforced by some kind of
threat, like, "If you don't believe this, you'll go to hell when you die" -- then it is going to get
passed on to the next generation. Above all, "You must believe this, and when you grow up,
you must teach your children the same thing." That, of course, is precisely how religions get
promoted, how they do get passed on from generation to generation.

Lanny Swerdlow: Almost sounds Darwinian! Last question, last night ... | saw ... the program,
and | read about you, and then they had a little squib, in the program, of somebody opposing
you. | was kind of taken aback by that.... Obviously, what you're talking about is very
controversial, because some people who are religious feel it's attacking their very basic
religious beliefs. | wonder if you might have a comment on -- here's a science group that, for
some reason, feels so pressured by religions (or something), that they'll do an extraordinary
thing by putting a religious argument in a Program; something they've never done before. How
do you react to that?

Richard Dawkins: | think that you're overreacting to this particular thing. I think that when
somebody's trying to sell tickets, it's quite good to put in a -- er, some negative, um -- | don't
blame them for that at all. The particular extract that was put in was not by any known person.
It was just a letter to the editor of a journal in which I'd had an article published. The person
who wrote it is not somebody I've ever heard of; it was not a refereed article. It was just that if
you say anything in the press that remotely treads on people's religious toes, all hell breaks
loose. You always get a great mailbag full of stuff. Now, | just throw it straight in the bin!
Newspapers, obviously, have a duty to publish some random selection of the papers that they
get in, and | think that's what happened in this case.

Lanny Swerdlow: Finally, ... do you see the concepts of evolution as sort of an atheistic
explanation of the origins of life? And, is that why the religions have so much problem with it,
because it undermines their basic foundations?

Richard Dawkins: Well, evolution is different about this, because there are a large number of
evolutionists who are also religious. You cannot be both sane and well educated and
disbelieve in evolution. The evidence is so strong that any sane, educated person has got to
believe in evolution. Now there are plenty of sane, educated, religious people: there are



professors of theology, and there are bishops ... and so obviously they all believe in evolution
or they wouldn't have gotten where they have because they would be too stupid or too
ignorant. So, it is a fact that there are evolutionists who are religious and there are religious
people who are evolutionists.

My own personal feeling is that it is rather difficult. | find that the reason that | am no longer
religious is that the argument from design has been undermined by evolution. So if the basis
for your religion is the argument from design, if the reason why you are religious is that you
look at the world and you say, "Isn't it beautifully designed! Isn't it elegant! Isn't it complicated!"
then Darwinism really does pull the rug out from under that argument. If your reason for being
religious has nothing to do with that, if your reason for being religious is some still, small voice
inside you which utterly convinces you, then the argument from design, | suppose, has no
bearing on that. But what, | think, Darwinism has done is utterly to destroy the argument from
design which, | believe, is probably, historically, the dominant reason for believing in a
supernatural being.

Lanny Swerdlow: Thank you very much! | sure appreciate your time.
Richard Dawkins: Thank you.
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| suspect that most people have a residue of feeling that Darwinian evolution isn't quite big
enough to explain everything about life. All | can say as a biologist is that the feeling
disappears progressively the more you read about and study what is known about life and
evolution.

| want to add one thing more. The more you understand the significance of evolution, the more
you are pushed away from the agnostic position and towards atheism. Complex, statistically
improbable things are by their nature more difficult to explain than simple, statistically probable
things.

The great beauty of Darwin's theory of evolution is that it explains how complex, difficult to
understand things could have arisen step by plausible step, from simple, easy to understand
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beginnings. We start our explanation from almost infinitely simple beginnings: pure hydrogen
and a huge amount of energy. Our scientific, Darwinian explanations carry us through a series
of well-understood gradual steps to all the spectacular beauty and complexity of life.

The alternative hypothesis, that it was all started by a supernatural creator, is not only
superfluous, it is also highly improbable. It falls foul of the very argument that was originally put
forward in its favour. This is because any God worthy of the name must have been a being of
colossal intelligence, a supermind, an entity of extremely low probability -- a very improbable
being indeed.

Even if the postulation of such an entity explained anything (and we don't need it to), it still
wouldn't help because it raises a bigger mystery than it solves.

Science offers us an explanation of how complexity (the difficult) arose out of simplicity (the
easy). The hypothesis of God offers no worthwhile explanation for anything, for it simply
postulates what we are trying to explain. It postulates the difficult to explain, and leaves it at
that. We cannot prove that there is no God, but we can safely conclude the He is very, very
improbable indeed.
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. Go to The World of Zoologist Richard Dawkins

Richard Dawkins, arch-Darwinist, author of "The Selfish Gene", and Britain's village atheist,
has a reputation for intellectual austerity and single-mindedness: he is a professor who will not
stop professing. Because he knows the meaning of life (which is evolution by natural
selection), and because others do not know it, or only half know it, or try willfully to mess with
its simple, delicious truth, he promotes his subject in a way that -- if you wanted to drive him
crazy -- you could call evangelical. Besides writing his beautifully pellucid and best-selling
books on Darwinian themes, Dawkins, who is a zoologist by training, is forever finding other
opportunities to speak on behalf of evolution and on behalf of science. Now in his mid-fifties,
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he has become a familiar floppy-haired figure on television and in the newspapers, where he
energetically scraps with bishops and charlatans. He recently argued, for example, that
astrologers should be jailed, and he has complained warmly about what he alleges are one
novelist's slurs on his profession. ("Sir," he wrote to the Daily Telegraph, "Fay Weldon's
incoherent, petulant and nihilistic rant is the sort of thing | remember scribbling as a disgruntled
teenager.") Dawkins regards it as his duty not to let things pass, or rest, and as he makes his
slightly awkward -- but still dashing -- progress through the British media he occasionally
encounters charges of arrogance and aggressiveness. It is not universally agreed that he is
science's ideal public-relations director.

This, though, is now his job. Dawkins has been appointed the first Charles Simonyi Professor
of Public Understanding of Science at Oxford University -- Simonyi, the sponsor, being a soft-
spoken Hungarian-born American made rich by long employment at Microsoft. Dawkins will
now be expected to do more of what he has been doing: to write books, appear on television,
and help counter what he calls "the stereo- type of scientists' being scruffy nerds with rows of
pens in their top pocket" -- an image that he regards, with a typical level of moderation, as "just
about as wicked as racist stereotypes.” Richard Dawkins has been made the new Oxford
Professor of Being Richard Dawkins.

Because of all his media activity -- those bright, staring eyes on television -- it has sometimes
been possible to forget that Dawkins's reputation is founded on a remarkable writing
achievement. Twenty years ago, with "The Selfish Gene" (1976), Dawkins managed to secure
a wildly enthusiastic general readership for writing that was also of interest to his professional
colleagues: he seduced two audiences at once. Biologists found themselves learning about
their subject not from a paper in a learned journal but -- as in an earlier tradition of scientific
disclosure, one that includes Darvin's own work -- from a book reviewed in the Sunday press.
His later books, "The Blind Watchmaker" (1986) and "River Out of Eden" (1995), had a similar
effect.

Like so much of Dawkins's enterprise, the inspiration for "The Selfish Gene" was rebuttal: the
book was designed to banish an infuriatingly widespread popular misconception about
evolution. The misconception was that Darwinian selection worked at the level of the group or
the species, that it had something to do with the balance of nature. How else could one
understand, for example, the evolution of apparent "altruism" in animal behavior? How could
self-sacrifice, or niceness, ever have been favored by natural selection? There were answers
to these questions, and they had been recently developed, in particular, by the evolutionary
biologists W. D. Hamilton, now at Oxford, and George Williams, of the State University of New
York at Stony Brook. But their answers were muted. Dawkins has written, "For me, their insight
had a visionary quality. But | found their expressions of it too laconic, not full-throated enough.
| was convinced that an amplified and developed version could make everything about life fall
into place, in the heart as well as in the brain."

Essentially, their insight was that altruism in nature was a trick of the light. Once one
understands that evolution works at the level of the gene -- a process of gene survival, taking
place (as Dawkins developed it) in bodies that the gene occupies and then discards -- the
problem of altruism begins to disappear. Evolution favors strategies that cause as many of an
animal's genes as possible to survive -- strategies that may not immediately appear to be



evolutionarily sound. In the idea's simplest form, if an animal puts its life at risk for its offspring,
it is preserving a creature -- gene "vehicle," in Dawkins's language -- half of whose genes are
its own. This is a sensible, selfish strategy, despite the possible inconvenience of death. No
one is being nice.

Starting from this point, "The Selfish Gene" took its reader into more complex areas of animal
behavior, where more persuasion was needed -- more mathematics, sometimes, and more
daring logical journeys. Dawkins assumed no prior knowledge of the subject in his reader, yet
was true to his science. He made occasional ventures into ambitious prose (genes "swarm in
huge colonies, safe inside gigantic lumbering robots"), but mostly relied on sustained clarity,
the taming of large numbers, and the judicious use of metaphor. The result was exhilarating.
Upon the book's publication, the Times called it "the sort of popular science writing that makes
the reader feel like a genius." Douglas Adams, a friend of Dawkins's and the author of "The
Hitchhiker's Guide to the Galaxy," found the experience of reading it "one of those absolutely
shocking moments of revelation when you understand that the world is fundamentally different
from what you thought it was." He adds, "I'm hesitating to use the word, but it's almost like a
religious experience."

Twenty Years later, Richard Dawkins finds himself something of a curiosity -- a scientist with
an honorary doctorate of letters, a philosopher with a CD-ROM deal, an ambassador who
acknowledges that he is "not a diplomat," and a rather reticent man who in print is by turns
flamboyantly scornful and boundlessly enthusiastic. | had been told that he "thinks scientifically
and only scientifically"so when | recently visited him at his apartment in central Oxford -- he
has since moved house -- | was surprised to find a great many wooden carrousel animals
there, and a lot of cushions, which made a kind of sitcom chute from chair to floor. It was
interesting, too, to note the cupboard by the living-room door, which had been lovingly hand-
painted to represent the details of the life of Richard Dawkins: a childhood in Africa, a college
room, a computer, a head of Charles Darwin, a young daughter "building castles in the air,"
and a panel suggesting an international reputation. The cupboard, | learned, was painted by
Dawkins's mother, and was a gift to her son on his fiftieth birthday. (He is now fifty-five.) The
horses and other large wooden animals were brought into the apartment by Lalla Ward,
Dawkins's wife (his third), who inherited the collection. She used to be an actress, and it has
caused some joy in the British press that Professor Dawkins is now married to a woman who
played the part of an assistant to the television science-fiction character Doctor Who. (It's as if
Stephen Jay Gould had married Lieutenant Uhura.)

Having finished with some students, Dawkins now appeared in the living room. A handsome
matinee version of an Oxford don, he was wearing leather slippers and blue corduroy trousers.
His manner managed to suggest both caution and assurance -- he has something of the air of
a bullied schoolboy suddenly made prefect.

We talked about God, and other obstructions to an understanding of science. Dawkins
complained of a "fairly common pattern in television news: right at the end a smile comes onto
the face of the newsreader and this is the scientific joke -- some scientist has proved that such
and such is the case." He went on, "And it's clearly the bit of fun at the end, it's not serious at
all. I want science to be taken seriously, because, after all, it's less ephemeral -- it has a more
eternal aspect than whatever the politics of the day might be, which, of course, gets the lead in



the news."

Much of what is important to others is ephemeral to Dawkins. He shares his life with Darwin's
idea -- one that the philosopher Daniel Dennett, of Tufts, has called "the single best idea
anyone has ever had." Dawkins does have tastes in art and in politics. He does have friends,
and he has become more sociable in recent years. But his non-scientific tastes seem to shrink
at the touch of science. He admires Bach's "St. Matthew Passion," but told me, "I really do feel
what Bach might have done with some really decent inspiration, considering what he achieved
with what he had." He was imagining "Evolution," the oratorio.

While we were talking at his apartment, the telephone rang often. Inevitably, Dawkins was one
of the first to be featured in a jokey column in the Guardian called "Celebrity Scholars: A Cut-
Out-and-Keep Guide to the Academics Whose Phones Are Always Ringing." He is not a
geneticist, but because he once wrote a book that had the word "gene" in the title he is
frequently asked to comment on contemporary genetic issues -- the discovery of genes "for"
this or that, say, or the ethics of genetic engineering -- and he ordinarily refers journalists to
colleagues with the relevant expertise.

Dawkins is still most comfortable dealing with the pure, incontestable logic of Darwinian
evolution. His fifth book, "Climbing Mount Improbable," will be published this month in the
United States. With a fresh, unifying metaphor, Dawkins here continues his long-term project
to make natural selection as Persuasive and comprehensible to others as it is to him. On the
peaks of Mount Improbable, he explains, are to be found, say, a spiderweb and the
camouflage of a stick insect. It would seem that one has to scale sheer cliffs of improbability to
reach such complexity by natural selection. For one thing, natural selection does not Provide
for developments that will turn out to be advantageous only after a million years of evolution.
What use is a wing stub? What good is a half-evolved eye? But Dawkins points out the long,
winding paths that lead to the summit of Mount Improbable -- paths that have the gentlest of
slopes and require no freakish upward leaps. He takes his reader up the slope from no eye to
eye: a single (not entirely useless) photosensitive cell caused by genetic mutation, a group of
such cells, a group arranged on a curve, and so forth. Dawkins knows that the length of this
path will always daunt some readers. "Human brains," he writes, "though they sit atop one of
its grandest peaks, were never designed to imagine anything as slow as the long march up
Mount Improbable."

Dawkins took me to lunch in New College, where he has been a fellow for twenty-six years --
"a bread-and-butter worker," he says. He and Lalla Ward and | sat at a long wooden table in a
high-ceilinged room and ate soup with huge silver spoons, and between courses Lalla Ward
set herself the task of making a rather introspective-looking college employee return her smile.

As a writer and broadcaster and propagandist, Dawkins has now left the laboratory far behind
him. Wondering if this was a source of regret, | asked him if he would exchange what he had
achieved for a more traditional scientific discovery. "I'd rather go to my grave having been
Watson or Crick than having discovered a wonderful way of explaining things to people," he
says. "But if the discovery you're talking about is an ordinary, run-of-the-mill discovery of the
sort being made in laboratories around the world every day, you feel: Well, if | hadn't done this,
somebody else would have, pretty soon. So if you have a gift for reaching hundreds of



thousands -- millions -- of people and enlightening them, | think doing that runs a close second
to making a really great discovery like Watson and Crick."

After lunch, we walked back to the apartment, a hundred yards away, passing through a
Chinese-style flock of student cyclists. In his cluttered living roorn, Dawkins talked about his
past. His father, he said, worked in the British colonial service in Nyasaland, now Malawi, but
with the outbreak of the Second World War he moved to Kenya to join the Allied forces.
Richard was born in Nairobi, in 1941. In 1946, his father unexpectedly inherited a cousin's farm
near Chipping Norton in Oxfordshire, and in 1949 the family returned to England. Dawkins
drifted into zoology at Oxford, but he became fully engaged in it only when, some time after his
arrival, the speculative nature of the subject revealed itself to him. "I think students of
biochemistry, for example, before they can even start, probably have to get a lot of textbook
knowledge under their belt," he says. "In animal behavior, you can jump straight into
controversy and argument.”

While still an undergraduate, Dawkins was taught by Niko Tinbergen, the Dutch-born animal
behaviorist (and, later, Nobel Prize winner), who had him read doctoral theses in place of the
standard texts. Dawkins remembers reading one thesis about two species of grasshopper,
Chorthippus brunneus and Chorthippus biguttulus, that coexist on the European continent and
look the same. "The only known difference between them is that they sing differently,” he says.
"They don't reproduce with each other, bemuse they sing differently. As a consequence of their
not reproducing together, they're called two separate species -- and they are. It' s not that they
cannot breed but that they do not. Dawkins continues, "In the thesis that | read, the author
found it was easy enough to fool them to mate with each other by playing them the song of
their own species. And | got a feeling for how you design experiments when you're faced with a
problem like this -- and the intellectual importance of this first process in evolution. It happened
to be grasshoppers, but it's the same process for all species on earth. They've all diverged
from an ancestral species, and that process of divergence is the origin of species -- it's the
fundamental process that has given rise to all diversity on earth."”

Dawkins graduated in 1962, and started immediately on his doctorate, for which he developed
a mathematical model of decision-making in animals. In 1967, he married for the first time, and
took up a post as an assistant professor of zoology at Berkeley. He became "a bit involved" in
the dramas of the period, he told me. He and his wife marched a little, and worked on Eugene
McCarthy's Presidential campaign. (Although colleagues today see Dawkins as apolitical, and
enemies have sought to project a right-wing agenda onto his science, he has always voted on
the left.) He returned to Oxford after two years and continued research into the mathematics of
animal behavior, making much use of computers. In the winter of 1973-74, a coal miners' strike
caused power cuts in Britain, preventing Dawkins from properly continuing his computer-driven
research. He decided to write a book, which he finished a year later with "a tremendous
momentum." The book was "The Selfish Gene," and its Preface starts, "This book should be
read almost as though it were science fiction. It is designed to appeal to the imagination. But it
IS not science fiction: it is science."

When "The Selfish Gene" was published, in 1976, readers began writing to Dawkins that their
lives had been changed; and most were pleased with the change. (Dawkins's peripheral theory
of the self-replicating "meme," as a way of understanding the transmission of human culture



and ideas -- a meme for religion, or for baseball hats worn backward -- began its impressive
self-replicating career.) But Dawkins also caught the attention of his peers. Helena Crooning, a
British philosopher of science, explains the response this way: "Very often in science one finds
that there are ideas in the air, and lots of people hold them, but they don't even realize they
hold them. The person who can crystallize them, and lay out not only the central idea but its
implications for future scientific research can often make a tremendous contribution. And |
think that's what 'The Selfish Gene' did. Lots of scientists, they'd been Darwinians all their
lives, but they'd been inarticulate Darwinians. And now they really understood what was
foundational to Darwinism and what was peripheral. And once you understand what is
foundational, then you begin to deduce conclusions.” In a variety of fields, Dawkins proved to
be a catalyst.

In the twenty years following the publication of "The Selfish Gene" -- years of teaching,
fatherhood, wealth, and encroaching responsibilities as the British media's favorite scientist --
Dawkins has published any number of papers and articles, and four more books, including
"The Blind Watchmaker," a best-selling study of Darwinian design, written with the reach and
elegance of "The Selfish Gene." On a rolling mass of ants in Panama, for instance:

| never did see the queen, but somewhere inside that boiling ball she was the central
data bank, the repository of the master DNA of the whole colony. Those gasping
soldiers were prepared to die for the queen, not because they loved their mother, not
because they had been drilled in the ideals of patriotism, but simply because their brains
and their jaws were built by genes stamped from the master die carried in the queen
herself. They behaved like brave soldiers because they had inherited the genes of a
long line of ancestral queens whose lives, and whose genes, had been saved by
soldiers as brave as themselves. My soldiers had inherited the same genes from the
present queen as those old soldiers had inherited from the ancestral queens. My
soldiers were guarding the master copies of the very instructions that made them do the
guarding. They were guarding the wisdom of their ancestors.

These have been twenty Years of rising confidence and influence. "The world must be full of
people who are biologists today rather than physicists because of Dawkins," John Maynard
Smith, the senior British biologist, says. Outside the universities, in a climate newly friendly to
accessible science books, Dawkins has become a literary fixture. Ravi Mirchandani, who
published Dawkins at Viking, says, "If you're an intelligent reader, and you read certain literary
novels that everybody has to read, along with seeing Tarantino movies, then reading Richard
Dawkins has become part of your cultural baggage.”

Dawkins's version of evolution also attracts critics, for it is dazzlingly digital. It features "robots"
and "vehicles" and DNA, not flesh and fur; some evolutionary biologists regard him as a kind of
reductionist fanatic -- an "ultra-Darwinist" who overplays the smooth mathematical progress of
natural selection and its relevance to an animal's every characteristic, every nook and cranny.
A biting review of "The Selfish Gene" by Richard Lewontin, of Harvard, published in Nature,
talked of "Dawkins's discovery of vulgar Darwinism." It was an error of "new Panglossians,"
Lewontin wrote, to think that "all describable behavior must be the direct product of natural
selection." (This is the sin of excessive "adaptationism.") In the continuing debate, Maynard
Smith, George Williams, and W. D. Hamilton are in one camp; in the other are Steven Rose,



Lewontin, Leon Kamin (these three collaborated on a book called "Not in Our Genes"), and
Stephen Jay Gould, the man who is in many ways Dawkins's American counterpart. Dawkins
and Gould have undertaken the same project -- eliminating the barrier between the practice of
science and its communication to a wider audience. And they stand shoulder to shoulder
against the creationists. But they would not want to be stuck in the same elevator.

In 1979, Gould and Lewontin wrote a famous paper called "The Spandrels of San Marco and
the Panglossian Paradigm: A Critique of the Adaptationist Programme," which argued that
natural selection can be limited by or can be a by-product of an animal's architecture in the
way that the spandrels of St. Mark's in Venice (described by the authors as "the tapering
triangular spaces formed by the intersection of two rounded arches at right angles") are
"necessary architectural by-products of mounting a dome on rounded arches," and were not
designed to be painted upon, although that might be how it looks. Gould also contests the
evolutionary "gradualism" of the Dawkins camp, and promotes "punctuated equilibrium" -- the
theory that evolution goes by fits and starts. Gould's opponents suspect him of exaggerating
his differences with contemporary Darwinism: they want him to know that one can make a stir
in science without making a revolution. Dawkins said, "I really want to say that there are no
major disagreements.” But he added, "I think the tendency of American intellectuals to learn
their evolution from him is unfortunate, and that's putting it mildly."

Earlier this year, Richard Dawkins took part in a public debate in a hall on the edge of Regent's
Park, in central London. The debate, which was organized by the Oxford-based Jewish society
L'Chaim, set Dawkins against the very distinguished Jewish scholar Rabbi Adin Steinsaltz. The
question to be debated was "Does God exist?" In the lobby, tempers were fraying as it became
clear that the event had been greatly oversubscribed. Three hundred people were sent away,
and one could hear cries of "I've got a ticket! I'm not moving!" and so on

The two speakers took their places on the wooden stage of the main hall, and were introduced
with some old Woody Allen jokes. Dawkins then spoke of design, and of the miserable logic of
trying to use a God -- who must be complex -- as an explanation of the existence of complex
things. By contrast, he said, "Darwinian evolution explains complicated things in terms of
simple things." In reply, Rabbi Steinsaltz made an occasionally witty but rather digressive
speech, in which he always seemed to lose interest in a point just before he made it. He talked
of giraffs, though it was not entirely clear what we were to think of them. (""You know these
animals. Beautiful eyes.") Dawkins found himself arguing with a theist of his imagination rather
than with the man to his right, who was frustratingly unresponsive to his favorite evolutionary
sound bites. ("Not a single one of your ancestors died young. They all copulated at least
once.") One member of the society told me that Dawkins was significantly gentler than he used
to be at these meetings: he used to go into "a frenzy of savage attack, saying all religious
people are delusional, weak-minded." That night, he seemed to win the debate, speaking in his
curious shy, confident way.

This is the kind of event that presents the new Professor of Public Understanding with a
problem: he has become wary of the atheist's reputation suffocating the evolutionist's. And yet
he cares deeply about religion; he is sure that it matters. "It's important to recognize that
religion isn't something sealed off in a watertight compartment,” he says. "Religions do make
claims about the universe -- the same kinds of claims that scientists make, except they're



usually false." Richard Dawkins is not a great one for cultural relativism. He says, "The proof of
the pudding is: When you actually fly to Your international conference of cultural
anthropologists, do you go on a magic carpet or do you go on a Boeing 7477?"

In Dawkins's kitchen in Oxford, a headline had been torn out of a newspaper and stuck on the
wall, in an office-humor sort of way It read "THE PROBLEMS OF DAWKINISM." The main
problem, which is experienced particularly by those who have not read his books, remains one
of tone. Douglas Adams says, laughing, "Richard once made a rather wonderful remark to me.
He said something like 'l really don't think I'm arrogant, but | do get impatient with people who
don't share with me the same humility in front of the facts.™ The glory of Darwinism fills
Dawkins's brain, but it drops out of the brains of others, or is nudged out by God or Freud or
football or Uranus moving into Aquarius, and Dawkins finds this maddening. "It is almost as if
the human brain were specifically designed to misunderstand Darwinism, and to find it hard to
believe," he has written. Dawkins does not seem to have developed this point, and he
sometimes allows disdain or mockery to take the place of a clearer understanding of it -- the
evolution of resistance to evolution. Even the admiring Charles Simonyi, who funds the job for
which Richard Dawkins is so precisely suited, and so precisely unsuited, says he has urged
Dawkins to "tame his militancy."

"I'm a friendly enough sort of chap," Dawkins told me. "I'm not a hostile person to meet. But |
think it's important to realize that when two opposite points of view are expressed with equal
intensity, the truth does not necessarily lie exactly halfway between them. It is possible for one
side to be simply wrong."
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The Improbability of God
by Richard Dawkins
The following article is from Free Inquiry MagazineVolume 18, Number 3.

Much of what people do is done in the name of God. Irishmen blow each other up in his
name. Arabs blow themselves up in his name. Imams and ayatollahs oppress women in his
name. Celibate popes and priests mess up people's sex lives in his name. Jewish shohets
cut live animals' throats in his name. The achievements of religion in past history - bloody
crusades, torturing inquisitions, mass-murdering conquistadors, culture-destroying
missionaries, legally enforced resistance to each new piece of scientific truth until the last
possible moment - are even more impressive. And what has it all been in aid of? | believe it
is becoming increasingly clear that the answer is absolutely nothing at all. There is no
reason for believing that any sort of gods exist and quite good reason for believing that
they do not exist and never have. It has all been a gigantic waste of time and a waste of
life. It would be a joke of cosmic proportions if it weren't so tragic.

Why do people believe in God? For most people the answer is still some version of the
ancient Argument from Design. We look about us at the beauty and intricacy of the world -
at the aerodynamic sweep of a swallow's wing, at the delicacy of flowers and of the
butterflies that fertilize them, through a microscope at the teeming life in every drop of pond
water, through a telescope at the crown of a giant redwood tree. We reflect on the
electronic complexity and optical perfection of our own eyes that do the looking. If we have
any imagination, these things drive us to a sense of awe and reverence. Moreover, we
cannot fail to be struck by the obvious resemblance of living organs to the carefully planned
designs of human engineers. The argument was most famously expressed in the
watchmaker analogy of the eighteenth-century priest William Paley. Even if you didn't know
what a watch was, the obviously designed character of its cogs and springs and of how
they mesh together for a purpose would force you to conclude "that the watch must have
had a maker: that there must have existed, at some time, and at some place or other, an
artificer or artificers, who formed it for the purpose which we find it actually to answer; who
comprehended its construction, and designed its use." If this is true of a comparatively
simple watch, how much the more so is it true of the eye, ear, kidney, elbow joint, brain?
These beautiful, complex, intricate, and obviously purpose-built structures must have had
their own designer, their own watchmaker - God.

So ran Paley's argument, and it is an argument that nearly all thoughtful and sensitive
people discover for themselves at some stage in their childhood. Throughout most of
history it must have seemed utterly convincing, self-evidently true. And yet, as the result of
one of the most astonishing intellectual revolutions in history, we now know that it is wrong,
or at least superfluous. We now know that the order and apparent purposefulness of the
living world has come about through an entirely different process, a process that works
without the need for any designer and one that is a consequence of basically very simple
laws of physics. This is the process of evolution by natural selection, discovered by Charles
Darwin and, independently, by Alfred Russel Wallace.

What do all objects that look as if they must have had a designer have in common? The
answer is statistical improbability. If we find a transparent pebble washed into the shape of
a crude lens by the sea, we do not conclude that it must have been designed by an



optician: the unaided laws of physics are capable of achieving this result; it is not too
improbable to have just "happened.” But if we find an elaborate compound lens, carefully
corrected against spherical and chromatic aberration, coated against glare, and with "Carl
Zeiss" engraved on the rim, we know that it could not have just happened by chance. If you
take all the atoms of such a compound lens and throw them together at random under the
jostling influence of the ordinary laws of physics in nature, it is theoretically possible that,
by sheer luck, the atoms would just happen to fall into the pattern of a Zeiss compound
lens, and even that the atoms round the rim should happen to fall in such a way that the
name Carl Zeiss is etched out. But the number of other ways in which the atoms could,
with equal likelihood, have fallen, is so hugely, vastly, immeasurably greater that we can
completely discount the chance hypothesis. Chance is out of the question as an
explanation.

This is not a circular argument, by the way. It might seem to be circular because, it could
be said, any particular arrangement of atoms is, with hindsight, very improbable. As has
been said before, when a ball lands on a particular blade of grass on the golf course, it
would be foolish to exclaim: "Out of all the billions of blades of grass that it could have
fallen on, the ball actually fell on this one. How amazingly, miraculously improbable!" The
fallacy here, of course, is that the ball had to land somewhere. We can only stand amazed
at the improbability of the actual event if we specify it a priori: for example, if a blindfolded
man spins himself round on the tee, hits the ball at random, and achieves a hole in one.
That would be truly amazing, because the target destination of the ball is specified in
advance.

Of all the trillions of different ways of putting together the atoms of a telescope, only a
minority would actually work in some useful way. Only a tiny minority would have Carl
Zeiss engraved on them, or, indeed, any recognizable words of any human language. The
same goes for the parts of a watch: of all the billions of possible ways of putting them
together, only a tiny minority will tell the time or do anything useful. And of course the same
goes, a fortiori, for the parts of a living body. Of all the trillions of trillions of ways of putting
together the parts of a body, only an infinitesimal minority would live, seek food, eat, and
reproduce. True, there are many different ways of being alive - at least ten million different
ways if we count the number of distinct species alive today - but, however many ways there
may be of being alive, it is certain that there are vastly more ways of being dead!

We can safely conclude that living bodies are billions of times too complicated - too
statistically improbable - to have come into being by sheer chance. How, then, did they
come into being? The answer is that chance enters into the story, but not a single,
monolithic act of chance. Instead, a whole series of tiny chance steps, each one small
enough to be a believable product of its predecessor, occurred one after the other in
sequence. These small steps of chance are caused by genetic mutations, random changes
- mistakes really - in the genetic material. They give rise to changes in the existing bodily
structure. Most of these changes are deleterious and lead to death. A minority of them turn
out to be slight improvements, leading to increased survival and reproduction. By this
process of natural selection, those random changes that turn out to be beneficial eventually
spread through the species and become the norm. The stage is now set for the next small
change in the evolutionary process. After, say, a thousand of these small changes in
series, each change providing the basis for the next, the end result has become, by a
process of accumulation, far too complex to have come about in a single act of chance.



For instance, it is theoretically possible for an eye to spring into being, in a single lucky
step, from nothing: from bare skin, let's say. It is theoretically possible in the sense that a
recipe could be written out in the form of a large number of mutations. If all these mutations
happened simultaneously, a complete eye could, indeed, spring from nothing. But although
it is theoretically possible, it is in practice inconceivable. The quantity of luck involved is
much too large. The "correct” recipe involves changes in a huge number of genes
simultaneously. The correct recipe is one particular combination of changes out of trillions
of equally probable combinations of chances. We can certainly rule out such a miraculous
coincidence. But it is perfectly plausible that the modern eye could have sprung from
something almost the same as the modern eye but not quite: a very slightly less elaborate
eye. By the same argument, this slightly less elaborate eye sprang from a slightly less
elaborate eye still, and so on. If you assume a sufficiently large number of sufficiently small
differences between each evolutionary stage and its predecessor, you are bound to be
able to derive a full, complex, working eye from bare skin. How many intermediate stages
are we allowed to postulate? That depends on how much time we have to play with. Has
there been enough time for eyes to evolve by little steps from nothing?

The fossils tell us that life has been evolving on Earth for more than 3,000 million years. It
is almost impossible for the human mind to grasp such an immensity of time. We, naturally
and mercifully, tend to see our own expected lifetime as a fairly long time, but we can't
expect to live even one century. It is 2,000 years since Jesus lived, a time span long
enough to blur the distinction between history and myth. Can you imagine a million such
periods laid end to end? Suppose we wanted to write the whole history on a single long
scroll. If we crammed all of Common Era history into one metre of scroll, how long would
the pre-Common Era part of the scroll, back to the start of evolution, be? The answer is
that the pre-Common Era part of the scroll would stretch from Milan to Moscow. Think of
the implications of this for the quantity of evolutionary change that can be accommodated.
All the domestic breeds of dogs - Pekingeses, poodles, spaniels, Saint Bernards, and
Chihuahuas - have come from wolves in a time span measured in hundreds or at the most
thousands of years: no more than two meters along the road from Milan to Moscow. Think
of the quantity of change involved in going from a wolf to a Pekingese; now multiply that
guantity of change by a million. When you look at it like that, it becomes easy to believe
that an eye could have evolved from no eye by small degrees.

It remains necessary to satisfy ourselves that every one of the intermediates on the
evolutionary route, say from bare skin to a modern eye, would have been favored by
natural selection; would have been an improvement over its predecessor in the sequence
or at least would have survived. It is no good proving to ourselves that there is theoretically
a chain of almost perceptibly different intermediates leading to an eye if many of those
intermediates would have died. It is sometimes argued that the parts of an eye have to be
all there together or the eye won't work at all. Half an eye, the argument runs, is no better
than no eye at all. You can't fly with half a wing; you can't hear with half an ear. Therefore
there can't have been a series of step-by-step intermediates leading up to a modern eye,
wing, or ear.

This type of argument is so naive that one can only wonder at the subconscious motives
for wanting to believe it. It is obviously not true that half an eye is useless. Cataract
sufferers who have had their lenses surgically removed cannot see very well without
glasses, but they are still much better off than people with no eyes at all. Without a lens
you can't focus a detailed image, but you can avoid bumping into obstacles and you could



detect the looming shadow of a predator.

As for the argument that you can't fly with only half a wing, it is disproved by large numbers
of very successful gliding animals, including mammals of many different kinds, lizards,
frogs, snakes, and squids. Many different kinds of tree-dwelling animals have flaps of skin
between their joints that really are fractional wings. If you fall out of a tree, any skin flap or
flattening of the body that increases your surface area can save your life. And, however
small or large your flaps may be, there must always be a critical height such that, if you fall
from a tree of that height, your life would have been saved by just a little bit more surface
area. Then, when your descendants have evolved that extra surface area, their lives would
be saved by just a bit more still if they fell from trees of a slightly greater height. And so on
by insensibly graded steps until, hundreds of generations later, we arrive at full wings.

Eyes and wings cannot spring into existence in a single step. That would be like having the
almost infinite luck to hit upon the combination number that opens a large bank vault. But if
you spun the dials of the lock at random, and every time you got a little bit closer to the
lucky number the vault door creaked open another chink, you would soon have the door
open! Essentially, that is the secret of how evolution by natural selection achieves what
once seemed impossible. Things that cannot plausibly be derived from very different
predecessors can plausibly be derived from only slightly different predecessors. Provided
only that there is a sufficiently long series of such slightly different predecessors, you can
derive anything from anything else.

Evolution, then, is theoretically capable of doing the job that, once upon a time, seemed to
be the prerogative of God. But is there any evidence that evolution actually has happened?
The answer is yes; the evidence is overwhelming. Millions of fossils are found in exactly
the places and at exactly the depths that we should expect if evolution had happened. Not
a single fossil has ever been found in any place where the evolution theory would not have
expected it, although this could very easily have happened: a fossil mammal in rocks so old
that fishes have not yet arrived, for instance, would be enough to disprove the evolution
theory.

The patterns of distribution of living animals and plants on the continents and islands of the
world is exactly what would be expected if they had evolved from common ancestors by
slow, gradual degrees. The patterns of resemblance among animals and plants is exactly
what we should expect if some were close cousins, and others more distant cousins to
each other. The fact that the genetic code is the same in all living creatures overwhelmingly
suggests that all are descended from one single ancestor. The evidence for evolution is so
compelling that the only way to save the creation theory is to assume that God deliberately
planted enormous quantities of evidence to make it look as if evolution had happened. In
other words, the fossils, the geographical distribution of animals, and so on, are all one
gigantic confidence trick. Does anybody want to worship a God capable of such trickery? It
is surely far more reverent, as well as more scientifically sensible, to take the evidence at
face value. All living creatures are cousins of one another, descended from one remote
ancestor that lived more than 3,000 million years ago.

The Argument from Design, then, has been destroyed as a reason for believing in a God.
Are there any other arguments? Some people believe in God because of what appears to
them to be an inner revelation. Such revelations are not always edifying but they
undoubtedly feel real to the individual concerned. Many inhabitants of lunatic asylums have



an unshakable inner faith that they are Napoleon or, indeed, God himself. There is no
doubting the power of such convictions for those that have them, but this is no reason for
the rest of us to believe them. Indeed, since such beliefs are mutually contradictory, we
can't believe them all.

There is a little more that needs to be said. Evolution by natural selection explains a lot, but
it couldn't start from nothing. It couldn't have started until there was some kind of
rudimentary reproduction and heredity. Modern heredity is based on the DNA code, which
is itself too complicated to have sprung spontaneously into being by a single act of chance.
This seems to mean that there must have been some earlier hereditary system, now
disappeared, which was simple enough to have arisen by chance and the laws of
chemistry and which provided the medium in which a primitive form of cumulative natural
selection could get started. DNA was a later product of this earlier cumulative selection.
Before this original kind of natural selection, there was a period when complex chemical
compounds were built up from simpler ones and before that a period when the chemical
elements were built up from simpler elements, following the well-understood laws of
physics. Before that, everything was ultimately built up from pure hydrogen in the
immediate aftermath of the big bang, which initiated the universe.

There is a temptation to argue that, although God may not be needed to explain the
evolution of complex order once the universe, with its fundamental laws of physics, had
begun, we do need a God to explain the origin of all things. This idea doesn't leave God
with very much to do: just set off the big bang, then sit back and wait for everything to
happen. The physical chemist Peter Atkins, in his beautifully written book The Creation,
postulates a lazy God who strove to do as little as possible in order to initiate everything.
Atkins explains how each step in the history of the universe followed, by simple physical
law, from its predecessor. He thus pares down the amount of work that the lazy creator
would need to do and eventually concludes that he would in fact have needed to do
nothing at all!

The details of the early phase of the universe belong to the realm of physics, whereas | am
a biologist, more concerned with the later phases of the evolution of complexity. For me,
the important point is that, even if the physicist needs to postulate an irreducible minimum
that had to be present in the beginning, in order for the universe to get started, that
irreducible minimum is certainly extremely simple. By definition, explanations that build on
simple premises are more plausible and more satisfying than explanations that have to
postulate complex and statistically improbable beginnings. And you can't get much more
complex than an Almighty God!



jkikfygjkylInterview with Richard Dawkins

Preliminaries

Between 13 August 1995 and 26 August 1995 Steven Carr posted the transcript of a
1994 Channel-4 (U.K.) interview with biologist Richard Dawkins to the Usenet
newsgroup alt.atheism.moderated. With Steven's permission, | have made the
postings available here. | have combined Steven's multiple postings into one
document, made some formatting changes, deleted Steven's comments, fixed typos,
and changed some British spellings to American ones.

In my opinion, Dawkins was as provocative and clear in his statements as ever,

and | cannot but agree with what he says. Not surprisingly, the series of

postings generated a mass of crackpot attempts at rationalizations of the

concept of God with science and the Universe. In spite of the moderation, the
signal-to-noise ratio in alt.atheism.moderated quickly plummeted to zero.

Feedback: If you have questions or comments regarding the HTML formatting,
please send them to me at krishna_kunchith@hotmail.com. If you have any
questions about the interview or transcription, direct them at Steven Carr. If

you have comments about the contents of the interview, mail Richard Dawkins at
Oxford.

Enjoy.

Krishna.

Introduction

Channel 4 in the UK ran a half-hour series of interviews in 1994 called The
Vision Thing. Various people with different beliefs were interviewed by Sheena
McDonald, a respected TV journalist. The only atheist viewpoint was put by
Richard Dawkins on 15 Aug. 1994.

The views expressed do not necessarily agree with mine. This is not just the
usual disclaimer.

Note that throughout the interview Sheena McDonald had a half-smile on her face
as if to say "Well, these are strange opinions but | suppose I'll have to give
them a hearing". She was though, as always, scrupulously fair.

At the time of the interview Richard Dawkins was reader in zoology at the
University of Oxford. He is now Professor of Public Understanding of Science at
Oxford. He currently has 3 of the top 10 best selling science books in Britain.
Steven Carr.

Interview: Sheena McDonald and Richard Dawkins

McDonald's intro: Imagine no religion! Even non-believers recognize the shock
value of John Lennon's lyric. A godless universe is still a shocking idea in

most parts of the world. But one English zoologist crusades for his vision of a
world of truth, a world without religion, which he says is the enemy of truth, a
world which understands the true meaning of life. He's called himself a

scientific zealot. In London | met Richard Dawkins.

McDonald: Richard Dawkins, you have a vision of the world---this world free of
lies, not the little lies that we protect ourselves with, but what you would see

as the big lie, which is that God or some omnipotent creator made and oversees
the world. Now, a lot of people are looking for meaning in the world, a lot of
them find it through faith. So what's attractive about your godless world,

what's beautiful---why would anyone want to live in your world?

Dawkins: The world and the universe is an extremely beautiful place, and the
more we understand about it the more beautiful does it appear. It is an
immensely exciting experience to be born in the world, born in the universe, and



look around you and realize that before you die you have the opportunity of
understanding an immense amount about that world and about that universe and
about life and about why we're here. We have the opportunity of understanding
far, far more than any of our predecessors ever. That is such an exciting
possibility, it would be such a shame to blow it and end your life not having
understood what there is to understand.

McDonald: Right, well, let's maximize this opportunity. Paint the world,

describe the opportunity that too many of us---you will probably say most of
us---are not exploiting to appreciate the world and to understand the world.
Dawkins: Well, suppose you look at an animal such as a human or a hedgehog or a
bat, and you really want to understand how it works. The scientific way of
understanding how it works would be to treat it rather as an engineer would

treat a machine. So if an engineer was handed this television camera that
engineer would get a screwdriver out, take it to bits, perhaps try to work out a
circuit diagram and try to work out what this thing did, what it was good for,

how it works, would explain the functioning of the whole machine in terms of the
bits, in terms of the parts.

Then the engineer would probably want to know how it came to be where it was,
what's the history of it---was it put together in a factory? Was it sort of

suddenly just gelled together spontaneously? Now those are the sorts of
questions that a scientist would ask about a bat or a hedgehog or a human, and
we've got a long way to go, but a great deal of progress has been made. We
really do understand a lot about how we and rats and pigeons work.

I've spoken only of the mechanism of a living thing. There's a whole other set

of questions about the history of living things, because each living thing comes
into the world through being born or hatched, so you have to ask, where did it
get its structure from? It got it largely from its genes. Where do the genes

come from? From the parents, the grand-parents, the great-grand parents. You go
on back through the history, back through countless generations of history,
through fish ancestors, through worm-like ancestors, through protozoa-like
ancestors, to bacteria-like ancestors.

McDonald: But the end point of this process would simply be an understanding of
the physical world.

Dawkins: What else is there?

McDonald: But to accept your vision, one has to reject what many people hold
very dear and close, which is faith. Now, why is faith, why is religious faith
incompatible with your vision?

Dawkins: Well, faith as | understand it---you wouldn't bother to use the word
faith unless it was being contrasted with some other means of knowing something.
So faith to me means knowing something just because you know it's true, rather
than because you have seen any evidence that it's true.

McDonald: But if | say | believe in God, you cannot disprove the existence of
God.

Dawkins: No, and the virtue of using evidence is precisely that we can come to
an agreement about it. But if you listen to two people who are arguing about
something, and they each of them have passionate faith that they're right, but
they believe different things---they belong to different religions, different

faiths, there is nothing they can do to settle their disagreement short of

shooting each other, which is what they very often actually do.

McDonald: If religion is an obstacle to understanding what you're saying, why is
it getting it wrong?

Dawkins: A creator who created the universe or set up the laws of physics so
that life would evolve or who actually supervised the evolution of life, or

anything like that, would have to be some sort of super-intelligence, some sort
of mega-mind. That mega-mind would have had to be present right at the start of
the universe. The whole message of evolution is that complexity and intelligence
and all the things that would go with being a creative force come late, they

come as a consequence of hundreds of millions of years of natural selection.
There was no intelligence early on in the universe. Intelligence arose, it's



arisen here, maybe it's arisen on lots of other places in the universe. Maybe
somewhere in some other galaxy there is a super-intelligence so colossal that
from our point of view it would be a god. But it cannot have been the sort of
God that we need to explain the origin of the universe, because it cannot have
been there that early.

McDonald: So religion is peddling a fundamental untruth.

Dawkins: Well, | think it is yes.

McDonald: And there is no possibility of there being something beyond our
knowing, beyond your ability as a scientist, zoologist, to [...]

Dawkins: No, that's quite different. | think there's every possibility that

there might be something beyond our knowing. All I've said is that | don't think
there is any intelligence or any creativity or any purposiveness before the

first few hundred million years that the universe has been in existence. So |
don't think it's helpful to equate that which we don't understand with God in

any sense that is already understood in the existing religions.

The gods that are already understood in existing religions are all thoroughly
documented. They do things like forgive sins and impregnate virgins, and they do
all sorts of rather ordinary, mundane, human kinds of things. That has nothing
whatever to do with the high-flown profound difficulties that science may yet
face in understanding the deep problems of the universe.

McDonald: Now a lot of people find great comfort from religion. Not everybody is
as you are---well-favored, handsome, wealthy, with a good job, happy family
life. | mean, your life is good---not everybody's life is good, and religion

brings them comfort.

Dawkins: There are all sorts of things that would be comforting. | expect an
injection of morphine would be comforting---it might be more comforting, for all

| know. But to say that something is comforting is not to say that it's true.
McDonald: You have rejected religion, and you have written about and posited
your own answers to the fundamental questions of life, which are---very crudely,
that we and hedgehogs and bats and trees and geckos are driven by genetic and
non-genetic replicators. Now instantly | want to know, what does that mean?
Dawkins: Replicators are things that have copies of themselves made. It's a
very, very powerful---its' hard to realize what a powerful thing it was when the
first self-replicating entity came into the world. Nowadays the most important
self-replicating entities we know are DNA molecules; the original ones probably
weren't DNA molecules, but they did something similar. Once you've got
self-replicating entities---things that make copies of themselves---you get a
population of them.

McDonald: In that very raw description that makes us---what makes us us? We're
no more than collections of inherited genes each fighting to make its way by the
survival of the fittest.

Dawkins: Yes, if you ask me as a poet to say, how do | react to the idea of
being a vehicle for DNA? It doesn't sound very romantic, does it? It doesn't
sound the sort of vision of life that a poet would have; and I'm quite happy,
quite ready to admit that when I'm not thinking about science I'm thinking in a
very different way.

Itis a very helpful insight to say we are vehicles for our DNA, we are hosts

for DNA parasites which are our genes. Those are insights which help us to
understand an aspect of life. But it's emotive to say, that's all there is to

it, we might as well give up going to Shakespeare plays and give up listening to
music and things, because that's got nothing to do with it. That's an entirely
different subject.

McDonald: Let's talk about listening to music and going to Shakespeare plays.
Now, you coined a word to describe all these various activities which are not
genetically driven, and that word is 'meme' and again this is a replicating
process.

Dawkins: Yes, there are cultural entities which replicate in something like the
same way as DNA does. The spread of the habit of wearing a baseball hat
backwards is something that has spread around the Western world like an



epidemic. It's like a smallpox epidemic. You could actually do epidemiology on
the reverse baseball hat. It rises to a peak, plateaus and | sincerely hope it

will die down soon.

McDonald: What about voting Labour?

Dawkins: Well, you can make---one can take more serious things like that. In a
way, I'd rather not get into that, because I think there are better reasons for
voting Labour than just slavish imitation of what other people do. Wearing a
reverse baseball hat---as far as | know, there is no good reason for that.

One does it because one sees one's friends do or, and one thinks it looks cool,
and that's all. So that really is like a measles epidemic, it really does spread
from brain to brain like a virus.

McDonald: So voting intentions you wouldn't put into that bracket. What about
religious practices?

Dawkins: Well, that's a better example. It doesn't spread, on the whole, in a
horizontal way, like a measles epidemic. It spreads in a vertical way down the
generations. But that kind of thing, | think, spreads down the generations
because children at a certain age are very vulnerable to suggestion.

They tend to believe what they're told, and there are very good reasons for
that. It is easy to see in a Darwinian explanation why children should be
equipped with brains that believe what adults tell them. After all, they have to
learn a language, and learn a lot else from adults. Why wouldn't they believe it
if they're told that they have to pray in a certain way? But in

particular---let's just rephrase that---if they're told that not only do they

have to behave in such a way, but when they grow up it is their duty to pass on
the same message to their children.

Now, once you've got that little recipe, that really is a recipe for passing on

and on down the generations. It doesn't matter how silly the original

instruction is, if you tell it with sufficient conviction to sufficiently young

and gullible children such that when they grow up they will pass it on to their
children, then it will pass on and it will pass on and it will spread and that

could be sufficient explanation.

McDonald: But religion is a very successful meme. | mean, in your own structures
the genes that survive---the ones with the most selfish and successful genes
presumably have some merit. Now if religion is a meme which has survived over
thousands and thousands of years, is it not possible that there is some

intrinsic merit in that?

Dawkins: Yes, there is merit in it. If you ask the question, why does any
replicating entity survive over the years and the generations, it is because it
has merit. But merit to a replicator just means that it's good at replicating.

The rabies virus has considerable merit, and the AIDS virus has enormous merit.
These things spread very successfully, and natural selection has built into them
extremely effective methods of spreading. In the case of the rabies virus it
causes its victims to foam at the mouth, and the virus is actually spread in
saliva. It causes them to bite and to become aggressive, so they tend to bite
other animals, and the saliva gets into them and it gets passed on. This is a
very, very successful virus. It has very considerable merit.

In a way the whole message of the meme and gene idea is that merit is defined as
goodness at getting itself spread around, goodness at self-replication. That's

of course very different from merit as we humans might judge it.

McDonald: You've chosen an analogy there for religion which a lot of them would
find rather hurtful---that it's like an AIDS virus, like a rabies virus.

Dawkins: | think it's a very good analogy. I'm sorry if it's hurtful. I'm trying

to explain why these things spread; and | think it's like a chain letter. It is

the same kind of stick and carrot. It's not, probably, deliberately thought out.

| could write on a piece of paper "Make two copies of this paper and pass them

to friends". | could give it to you. You would read it and make two copies and

pass them, and they would make 2 copies and it becomes 4 copies, 8, 16 copies.
Pretty soon the whole world would be knee-deep in paper. But of course there has



to be some sort of inducement, so | would have to add something like this "If
you do not make 2 copies of this bit of paper and pass it on, you will have bad
luck, or you will go to hell, or some dreadful misfortune will befall you".

| think if we start with a chain letter and then say, well, the chain letter

principle is too simple in itself, but if we then sort of build upon the chain

letter principle and look upon more and more sophisticated inducements to pass
on the message, we shall have a successful explanation.

McDonald: But that's all it can be, | mean, sophisticated inducements or
threats. | was only bothered that a successful meme may invoke something which
has not yet been found in your universe by your methods.

Dawkins: The sophisticated inducements can include the B Minor Mass and the St.
Matthew Passion. | mean, they're pretty good stuff. They're very sophisticated
and very, very beautiful---stained glass windows, Chartres Cathedral, they work
and no wonder they work. | mean they're beautifully done, beautifully crafted.
But | think what you're asking is, does the success of religion down the
centuries imply that there must be some truth in its claims? | don't think that

is necessary at all, because I think there are plenty of other good explanations
which do a better job.

McDonald: Does it exasperate you that people find more pleasure and inspiration
in Chartres or Beethoven or indeed great mosques than they do in the anatomy of
a lizard?

Dawkins: No, not at all. | mean, | think that great artistic experiences---I

don't want to downplay them in any way. | think they are very, very great
experiences, and scientific understanding is on a par with them.

McDonald: And yet, these great artistic achievements have been impelled by
untruths.

Dawkins: Just think how much greater they would have been if they had been
impelled by truth.

McDonald: But can the anatomy of a lizard provoke a great choral symphony?
Dawkins: By calling it the anatomy of a lizard, you, as it were, play for

laughs. But if you put it another way---let's say, does geological time or does

the evolution of life on earth, could that be the inspiration for a great

symphony? Well, of course, it could. It would be hard to imagine a more colossal
inspiration for a great piece of music or poetry than 2,000 million years of

slow, gradual evolutionary change.

McDonald: But ultimately, there's no point beyond the personal celebration of
each life, as far as you're able to. We hope that we're not born into a famine
queue in central Africa. But that's not sufficient for people. Maybe they want

[...]

Dawkins: Look, it may not be [...]

McDonald: But tough, you say [...]

Dawkins:Tough, yes. | don't want to sound callous. | mean, even if | have
nothing to offer, that doesn't matter, because that still doesn't mean that what
anybody else has to offer therefore has to be true.

McDonald: Indeed, but you care about it.

Dawkins: Yes, | do want to offer something. | just wanted to give as a preamble
the point that there may be a vacuum which is left. If religion goes, there may
well be a vacuum in important ways in people's psychology, in people's
happiness, and | don't claim to be able to fill that vacuum, and that is not

what | want to claim to be able to do. | want to find out what's true.

Now, as for what | might have to offer, I've tried to convey the excitement, the
exhilaration of getting as complete a picture of the world and the universe in
which you live as possible. You have the power to make a pretty good model of
the universe in which you live. It's going to be temporary, you're going to die,

but it would be the best way you could spend your time in the universe, to
understand why you're there and place as accurate model of the universe as you
can inside your head. That's what | would like to encourage people to try to do.

| think it's an immensely fulfilling thing to do.

McDonald: And that will be a better world?



Dawkins: It will certainly be a truer world. | mean, people would have a truer
view of the world. I think it would probably be a better world. | think people
would be less ready to fight each other because so much of the maotivation for
fighting would have been removed. | think it would be a better world. It would
be a better world in the sense that people would be more fulfilled in having a
proper understanding of the world instead of a superstitious understanding.
McDonald: So here we are, in your truer world---except we're not, because for
the reasons of juvenile gullibility you suggested the religion meme will
continue to replicate itself around the world. For ever will it, or will we ever
come to your world?

Dawkins: | suspect for a very long time. | don't know about for ever, whatever
for ever is. | mean, | think religion has got an awful long time to go yet,
certainly in some parts of the world. | find that a rather depressing prospect,
but it is probably true.

McDonald: Isn't that to an extent because you've said yourself, what you have to
say may not fill the vacuum which would be left if religion were discarded?
Dawkins: | feel no vacuum. | mean, | feel very happy, very fulfilled. | love my
life and | love all sorts of aspects of it which have nothing to do with my
science. So | don't have a vacuum. | don't feel cold and bleak. | don't think

the world is a cold and bleak place. | think the world is a lovely and a

friendly place and | enjoy being in it.

McDonald: Do you think about death?

Dawkins: Yes. | mean, it's something which is going to happen to all of us and
[...]

McDonald: How do you prepare for death in a world where there isn't a god?
Dawkins: You prepare for it by facing up to the truth, which is that life is

what we have and so we had better live our life to the full while we have it,
because there is nothing after it. We are very lucky accidents or at least each
one of us is---if we hadn't been here, someone else would have been. | take all
this to reinforce my view that | am fantastically lucky to be here and so are
you, and we ought to use our brief time in the sunlight to maximum effect by
trying to understand things and get as full a vision of the world and life as

our brains allow us to, which is pretty full.

McDonald: And that is the first duty, right, responsibility, pleasure of man and
woman. Christians would say "love God, love your neighbor". You would say "try
to understand".

Dawkins: Well, | wouldn't wish to downplay love your neighbor. It would be
rather sad if we didn't do that. But, having agreed that we should love our
neighbor and all the other things that are embraced by that wee phrase, | think
that, yes, understand, understand is a pretty good commandment.

(End of interview)

Sheena McDonald's wrap-up to camera: Richard Dawkins celebrates life before
death with infectious enthusiasm. He rejects life after death with---for
many---uncomfortable enthusiasm. In doing so he shows the courage of a true
zealot, to go on preaching in the face of continuing resistance to a godless
universe. It remains to be seen whether the Dawkins meme, his vision of truth,
will replicate with the success that the prophets, priests, popes and gurus have
enjoyed.
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When Religion Steps on Science's Turf
The Alleged Separation Between the Two Is Not So Tidy
by Richard Dawkins

A cowardly flabbiness of the intellect afflicts otherwise rational people confronted with
long-established religions (though, significantly, not in the face of younger traditions
such as Scientology or the Moonies). S. J. Gould, commenting in his Natural History
column on the pope’s attitude to evolution, is representative of a dominant strain of
conciliatory thought, among believers and nonbelievers alike: "Science and religion are
not in conflict, for their teachings occupy distinctly different domains ... | believe, with
all my heart, in a respectful, even loving concordat [my emphasis] ...."

Well, what are these two distinctly different domains, these “Nonoverlapping Magisteria™
that should snuggle up together in a respectful and loving concordat? Gould again: "The
net of science covers the empirical universe: what is it made of (fact) and why does it
work this way (theory). The net of religion extends over questions of moral meaning and
value."

Who Owns Morals?

Would that it were that tidy. In a moment I'll look at what the pope actually says about
evolution, and then at other claims of his church, to see if they really are so neatly distinct
from the domain of science. First though, a brief aside on the claim that religion has some
special expertise to offer us on moral questions. This is often blithely accepted even by
the nonreligious, presumably in the course of a civilized "bending over backwards" to
concede the best point your opponent has to offer - however weak that best point may be.

The question, "What is right and what is wrong?" is a genuinely difficult question that
science certainly cannot answer. Given a moral premise or a priori moral belief, the

important and rigorous discipline of secular moral philosophy can pursue scientific or
logical modes of reasoning to point up hidden implications of such beliefs, and hidden
inconsistencies between them. But the absolute moral premises themselves must come
from elsewhere, presumably from unargued conviction. Or, it might be hoped, from

religion - meaning some combination of authority, revelation, tradition, and scripture.

Unfortunately, the hope that religion might provide a bedrock, from which our otherwise
sand-based morals can be derived, is a forlorn one. In practice, no civilized person uses
Scripture as ultimate authority for moral reasoning. Instead, we pick and choose the nice
bits of Scripture (like the Sermon on the Mount) and blithely ignore the nasty bits (like
the obligation to stone adulteresses, execute apostates, and punish the grandchildren of



offenders). The God of the Old Testament himself, with his pitilessly vengeful jealousy,
his racism, sexism, and terrifying bloodlust, will not be adopted as a literal role model by
anybody you or | would wish to know. Yes, of course it is unfair to judge the customs of
an earlier era by the enlightened standards of our own. But that is precisely my point!
Evidently, we have some alternative source of ultimate moral conviction that overrides
Scripture when it suits us.

That alternative source seems to be some kind of liberal consensus of decency and natural
justice that changes over historical time, frequently under the influence of secular
reformists. Admittedly, that doesn't sound like bedrock. But in practice we, including the
religious among us, give it higher priority than Scripture. In practice we more or less
ignore Scripture, quoting it when it supports our liberal consensus, quietly forgetting it
when it doesn't. And wherever that liberal consensus comes from, it is available to all of
us, whether we are religious or not.

Similarly, great religious teachers like Jesus or Gautama Buddha may inspire us, by their
good example, to adopt their personal moral convictions. But again we pick and choose
among religious leaders, avoiding the bad examples of Jim Jones or Charles Manson, and
we may choose good secular role models such as Jawaharlal Nehru or Nelson Mandela.
Traditions too, however anciently followed, may be good or bad, and we use our secular
judgment of decency and natural justice to decide which ones to follow, which to give up.

Religion on Science's Turf

But that discussion of moral values was a digression. | now turn to my main topic of
evolution and whether the pope lives up to the ideal of keeping off the scientific grass.
His "Message on Evolution to the Pontifical Academy of Sciences™ begins with some
casuistical doubletalk designed to reconcile what John Paul 11 is about to say with the
previous, more equivocal pronouncements of Pius XII, whose acceptance of evolution
was comparatively grudging and reluctant. Then the pope comes to the harder task of
reconciling scientific evidence with "revelation."”

Revelation teaches us that [man] was created in the image and likeness of God. ... if the
human body takes its origin from pre-existent living matter, the spiritual soul is
immediately created by God ... Consequently, theories of evolution which, in accordance
with the philosophies inspiring them, consider the mind as emerging from the forces of
living matter, or as a mere epiphenomenon of this matter, are incompatible with the truth
about man. ... With man, then, we find ourselves in the presence of an ontological
difference, an ontological leap, one could say.

To do the pope credit, at this point he recognizes the essential contradiction between the
two positions he is attempting to reconcile: “"However, does not the posing of such
ontological discontinuity run counter to that physical continuity which seems to be the
main thread of research into evolution in the field of physics and chemistry?"

Never fear. As so often in the past, obscurantism comes to the rescue:



Consideration of the method used in the various branches of knowledge makes it possible
to reconcile two points of view which would seen irreconcilable. The sciences of
observation describe and measure the multiple manifestations of life with increasing
precision and correlate them with the time line. The moment of transition to the spiritual
cannot be the object of this kind of observation, which nevertheless can discover at the
experimental level a series of very valuable signs indicating what is specific to the human
being.

In plain language, there came a moment in the evolution of hominids when God
intervened and injected a human soul into a previously animal lineage. (When? A million
years ago? Two million years ago? Between Homo erectus and Homo sapiens? Between
"archaic” Homo sapiens and H. sapiens sapiens?) The sudden injection is necessary, of
course, otherwise there would be no distinction upon which to base Catholic morality,
which is speciesist to the core. You can kill adult animals for meat, but abortion and
euthanasia are murder because human life is involved.

Catholicism's "net" is not limited to moral considerations, if only because Catholic
morals have scientific implications. Catholic morality demands the presence of a great
gulf between Homo sapiens and the rest of the animal kingdom. Such a gulf is
fundamentally anti-evolutionary. The sudden injection of an immortal soul in the timeline
IS an anti-evolutionary intrusion into the domain of science.

More generally it is completely unrealistic to claim, as Gould and many others do, that
religion keeps itself away from science's turf, restricting itself to morals and values. A
universe with a supernatural presence would be a fundamentally and qualitatively
different kind of universe from one without. The difference is, inescapably, a scientific
difference. Religions make existence claims, and this means scientific claims.

The same is true of many of the major doctrines of the Roman Catholic Church. The
Virgin Birth, the bodily Assumption of the Blessed Virgin Mary, the Resurrection of
Jesus, the survival of our own souls after death: these are all claims of a clearly scientific
nature. Either Jesus had a corporeal father or he didn't. This is not a question of "values"
or "morals"; it is a question of sober fact. We may not have the evidence to answer it, but
it is a scientific question, nevertheless. You may be sure that, if any evidence supporting
the claim were discovered, the Vatican would not be reticent in promoting it.

Either Mary's body decayed when she died, or it was physically removed from this planet
to Heaven. The official Roman Catholic doctrine of Assumption, promulgated as recently
as 1950, implies that Heaven has a physical location and exists in the domain of physical
reality - how else could the physical body of a woman go there? | am not, here, saying
that the doctrine of the Assumption of the Virgin is necessarily false (although of course |
think it is). I am simply rebutting the claim that it is outside the domain of science. On the
contrary, the Assumption of the Virgin is transparently a scientific theory. So is the
theory that our souls survive bodily death, and so are all stories of angelic visitations,
Marian manifestations, and miracles of all types.



There is something dishonestly self-serving in the tactic of claiming that all religious
beliefs are outside the domain of science. On the one hand, miracle stories and the
promise of life after death are used to impress simple people, win converts, and swell
congregations. It is precisely their scientific power that gives these stories their popular
appeal. But at the same time it is considered below the belt to subject the same stories to
the ordinary rigors of scientific criticism: these are religious matters and therefore outside
the domain of science. But you cannot have it both ways. At least, religious theorists and
apologists should not be allowed to get away with having it both ways. Unfortunately all
too many of us, including nonreligious people, are unaccountably ready to let them.

I suppose it is gratifying to have the pope as an ally in the struggle against fundamentalist
creationism. It is certainly amusing to see the rug pulled out from under the feet of
Catholic creationists such as Michael Behe. Even so, given a choice between honest-to-
goodness fundamentalism on the one hand, and the obscurantist, disingenuous
doublethink of the Roman Catholic Church on the other, I know which | prefer.

Richard Dawkins, one of the world's leading evolutionary biologists, is Charles Simonyi
Professor of Public Understanding of Science at Oxford University and Senior Editor of
Free Inquiry.



The Likelihood of God
-- by Richard Dawkins
(source of excerpt unknown)
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| suspect that most people have a residue of feeling that Darwinian evolution
isn't quite big enough to explain everything about life. All | can say as a
biologist is that the feeling disappears progressively the more you read about
and study what is known about life and evolution.

| want to add one thing more. The more you understand the significance of
evolution, the more you are pushed away from the agnostic position and
towards atheism. Complex, statistically improbable things are by their nature
more difficult to explain than simple, statistically probable things.

The great beauty of Darwin's theory of evolution is that it explains how
complex, difficult to understand things could have arisen step by plausible
step, from simple, easy to understand beginnings. We start our explanation
from almost infinitely simple beginnings: pure hydrogen and a huge amount of
energy. Our scientific, Darwinian explanations carry us through a series of
well-understood gradual steps to all the spectacular beauty and complexity of
life.

The alternative hypothesis, that it was all started by a supernatural creator, is
not only superfluous, it is also highly improbable. It falls foul of the very
argument that was originally put forward in its favour. This is because any
God worthy of the name must have been a being of colossal intelligence, a
supermind, an entity of extremely low probability -- a very improbable being
indeed.

Even if the postulation of such an entity explained anything (and we don't
need it to), it still wouldn't help because it raises a bigger mystery than it
solves.

Science offers us an explanation of how complexity (the difficult) arose out of
simplicity (the easy). The hypothesis of God offers no worthwhile explanation
for anything, for it simply postulates what we are trying to explain. It postulates
the difficult to explain, and leaves it at that. We cannot prove that there is no
God, but we can safely conclude the He is very, very improbable indeed.

Index: Atheism and Awareness (Editorials)
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On Debating Religion The "know-nothings', the "know-alls', and the
"no-contests" Dec/94

A lecture by Richard Dawkins)

Richard Dawkins, well-known for his books on evolution, took part in a
debate with the Archbishop of York, Dr John Habgood, on the existence of
God at the Edinburgh science festival last Easter. [Easter "92 ed.] The
science correspondent of The Observer reported that the "withering”
Richard Dawkins clearly believed the "God should be spoken of in the
same way as Father Christmas or the Tooth Fairy". He [the correspondent]
overheard a gloomy cleric comment on the debate: "That was easy to sum
up. Lions 10, Christians nil™.

Religious people split into three main groups when faced with science. |
shall label them the "know-nothings', the "know-alls', and the
"no-contests'. 1 suspect that Dr John Habgood, the Archbishop of York,
probably belongs to the third of these groups, so 1 shall begin with them.

The ""no-contests'" are rightly reconciled to the fact that religion cannot
compete with science on its own ground. They think there is no contest
between science and religion, because they are simply about different
things. the biblical account of the origin of the universe (the origin of
life, the diversity of species, the origin of man) -- all those things are
now known to be untrue.

The "no-contests™ have no trouble with this: they regard it as naive in
the extreme, almost bad taste to ask of a biblical story, is it true?
True, they say, true? Of course it isn"t true in any crude literal sense.
Science and religion are not competing for the same territory. They are
about different things. They are equally true, but in their different
ways .

A favourite and thoroughly meaningless phrase is "religious dimension™.
You meet this in statements such as 'science is all very well as far as it
goes, but it leaves out the religious dimension.

The "know-nothings', or fundamentalists, are in one way more honest. They
are true to history. They recognize that until recently one of religion®s
main functions was scientific: the explanation of existence, of the
universe, of life. Historically, most religions have had or even been a
cosmology and a biology. 1 suspect that today if you asked people to
Justify their belief in God, the dominant reason would be scientific. Most
people, 1 believe, think that you need a God to explain the existence of
the world, and especially the existence of life. They are wrong, but our
education system is such that many people don"t know i1t.

They are also true to history because you can"t escape the scientific
implications of religion. A universe with a God would like quite different
from a universe without one. A physics, a biology where there is a God is
bound to look different. So the most basic claims of religion are
scientific. Religion is a scientific theory.

I am sometimes accused of arrogant intolerance in my treatment of
creationists. OF course arrogance is an unpleasant characteristic, and I
should hate to be thought arrogant in a general way. But there are limits!
To get some idea of what it is like being a professional student of



evolution, asked to have a serious debate with creationists, the following
comparison is a fair one. Imagine yourself a classical scholar who has
spent a lifetime studying Roman history in all its rich detail. Now
somebody comes along, with a degree in marine engineering or mediaeval
musicology, and tries to argue that the Romans never existed. Wouldn®"t you
find it hard to suppress your impatience? And mightn®t it look a bit like
arrogance?

My third group, the "know-alls™ (I unkindly name them that because 1 find
their position patronising), think religion is good for people, perhaps
good for society. Perhaps good because it consoles them in death or
bereavement, perhaps because it provides a moral code.

Whether or not the actual beliefs of the religion are true doesn"t matter.
Maybe there isn"t a God; we educated people know there is precious little
evidence for one, let alone for ideas such as the Virgin birth or the
Resurrection. but the uneducated masses need a God to keep them out of
mischief or to comfort them in bereavement. The little matter of God"s
probably non-existence can be brushed to one side in the interest of
greater social good. 1 need say not more about the "know-alls' because
they wouldn"t claim to have anything to contribute to scientific truth.

Is God a Superstring?

I shall now return to the "'no-contests'. The argument they mount is
certainly worth serious examination, but 1 think that we shall find it has
little more merit than those of the other groups.

God is not an old man with a white beard in the sky. Right then, what is
God? And now come the weasel words. these are very variable. "God iIs not
out there, he is in all of us.”™ God is the ground of all being.” "God is
the essence of life." "God is the universe." "Don"t you believe in the
universe?" "Of course | believe in the universe." "Then you believe in
God." "'God is love, don"t you believe in love?" "Right, then you believe
in God?"

Modern physicists sometimes wax a bit mystical when they contemplate
questions such as why the big bang happened when it did, why the laws of
physics are these laws and not those laws, why the universe exists at all,
and so on. Sometimes physicists may resort to saying that there is an
inner core of mystery that we don"t understand, and perhaps never can; and
they may then say that perhaps this inner core of mystery is another name
for God. Or in Stephen Hawkings®s words, if we understand these things, we
shall perhaps "know the mind of God."

The trouble is that God in this sophisticated, physicist®"s sense bears no
resemblance to the God of the Bible or any other religion. If a physicist
says God is another name for Planck"s constant, or God is a superstring,
we should take it as a picturesque metaphorical way of saying that the
nature of superstrings or the value of Planck®"s constant is a profound
mystery. It has obviously not the smallest connection with a being capable
of forgiving sins, a being who might listen to prayers, who cares about
whether or not the Sabbath begins at 5pm or 6pm, whether you wear a veil
or have a bit of arm showing; and no connection whatever with a being
capable of imposing a death penalty on His son to expiate the sins of the
world before and after he was born.

The Fabulous Bible

The same is true of attempts to identify the big bang of modern cosmology
with the myth of Genesis. There is only an utterly trivial resemblance
between the sophisticated conceptions of modern physics, and the creation
myths of the Babylonians and the Jews that we have inherited.

What do the ""no-contests' say about those parts of scripture and religious
teaching that once-upon-a-time would have been unquestioned religious and
scientific truths; the creation of the world the creation of life, the
various miracles of the Old and New Testaments,, survival after death, the
Virgin Birth? These stories have become, in the hands of the
""no-contests', little more than moral fables, the equivalent of Aesop of
Hans Anderson. There is nothing wrong with that, but it is irritating that



they almost never admit this is what they are doing.

For instance, I recently heard the previous Chief Rabbi, Sir Immanuel
Jacobovits, talking about the evils of racism. Racism is evil, and it
deserves a better argument against it that the one he gave. Adam and Eve,
he argued, were the ancestors of all human kind. Therefore, all human kind
belongs to one race, the human race.

What are we going to make of an argument like that? The Chief Rabbi is an
educated man, he obviously doesn"t believe in Adam and Eve, so what
exactly did he think he was saying?

He must have been using Adam and Eve as a fable, just as one might use the
story of Jack the Giantkiller or Cinderella to illustrate some laudable
moral homily.

I have the impression that clergymen are so used to treating the biblical
stories as fables that they have forgotten the difference between fact and
fiction. I1t"s like the people who, when somebody dies on The Archers,
write letters of condolence to the others.

Inheriting Religion

As a Darwinian, something strikes me when 1 look at religion. Religion
shows a pattern of heredity which 1 think is similar to genetic heredity.
The vast majority of people have an allegiance to one particular religion.
there are hundreds of different religious sects, and every religious
person is loyal to just one of those.

Out of all of the sects in the world, we notice an uncanny coincidence:
the overwhelming majority just happen to choose the one that their parents
belong to. Not the sect that has the best evidence in its favour, the best
miracles, the best moral code, the best cathedral, the best stained glass,
the best music: when it comes to choosing from the smorgasbord of
available religions, their potential virtues seem to count for nothing,
compared to the matter of heredity.

This iIs an unmistakable fact; nobody could seriously deny it. Yet people
with full knowledge of the arbitrary nature of this heredity, somehow
manage to go on believing in their religion, often with such fanaticism
that they are prepared to murder people who follow a different one.

Truths about the cosmos are true all around the universe. They don*"t
differ in Pakistan, Afghanistan, Poland, or Norway. Yet, we are apparently
prepared to accept that the religion we adopt is a matter of an accident
of geography.

IT you ask people why they are convinced of the truth of their religion,
they don"t appeal to heredity. Put like that it sounds too obviously
stupid. Nor do they appeal to evidence. There isn"t any, and nowadays the
better educated admit it. No, they appeal to faith. Faith is the great
cop-out, the great excuse to evade the need to think and evaluate
evidence. Faith is belief in spite of, even perhaps because of, the lack
of evidence. The worst thing is that the rest of us are supposed to
respect it: to treat it with kid gloves.

IT a slaughterman doesn"t comply with the law in respect of cruelty to
animals, he is rightly prosecuted and punished. but if he complains that
his cruel practices are necessitated by religious faith, we back off
apologetically and allow him to get on with it. Any other position that
someone takes up can expect to be defended with reasoned argument. Faith
is allowed not to justify itself by argument. Faith must be respected; and
if you don"t respect it, you are accused of violating human rights.

Even those with no faith have been brainwashed into respecting the faith
of others. When so-called Muslim community leaders go on the radio and
advocate the killing of Salman Rushdie, they are clearly committing
incitement to murder--a crime for which they would ordinarily be
prosecuted and possibly imprisoned. But are they arrested? They are not,
because our secular society ''respects"” their faith, and sympathises with
the deep "hurt" and "insult"™ to it.

Well 1 don"t. 1 will respect your views if you can justify them. but if
you justify your views only by saying you have faith in them, I shall not



respect them.

Improbabilities

I want to end by returning to science. It is often said, mainly by the
""no-contests', that although there is no positive evidence for the
existence of God, nor is there evidence against his existence. So it is
best to keep an open mind and be agnostic.

At first sight that seems an unassailable position, at least in the weak
sense of Pascal®s wager. But on second thoughts it seems a cop-out,
because the same could be said of Father Christmas and tooth fairies.
There may be fairies at the bottom of the garden. There is no evidence for
it, but you can"t prove that there aren®t any, so shouldn®"t we be agnostic
with respect to fairies?

The trouble with the agnostic argument is that it can be applied to
anything. There is an infinite number of hypothetical beliefs we could
hold which we can"t positively disprove. On the whole, people don"t
believe in most of them, such as fairies, unicorns, dragons, Father
Christmas, and so on. But on the whole they do believe in a creator God,
together with whatever particular baggage goes with the religion of their
parents.

I suspect the reason is that most people, though not belonging to the
"know-nothing' party, nevertheless have a residue of feeling that
Darwinian evolution isn"t quite big enough to explain everything about
life. AIl I can say as a biologist is that the feeling disappears
progressively the more you read about and study what is known about life
and evolution.

I want to add one thing more. The more you understand the significance of
evolution, the more you are pushed away from the agnostic position and
towards atheism. Complex, statistically improbable things are by their
nature more difficult to explain than simple, statistically probable
things.

The great beauty of Darwin®s theory of evolution is that it explains how
complex, difficult to understand things could have arisen step by
plausible step, from simple, easy to understand beginnings. We start our
explanation from almost infinitely simple beginnings: pure hydrogen and a
huge amount of energy. Our scientific, Darwinian explanations carry us
through a series of well-understood gradual steps to all the spectacular
beauty and complexity of life.

The alternative hypothesis, that it was all started by a supernatural
creator, is not only superfluous, it is also highly improbable. It falls
foul of the very argument that was originally put forward in its favour.
This is because any God worthy of the name must have been a being of
colossal intelligence, a supermind, an entity of extremely low
probability--a very improbable being indeed.

Even if the postulation of such an entity explained anything (and we don"t
need it to), it still wouldn™"t help because it raises a bigger mystery
than it solves.

Science offers us an explanation of how complexity (the difficult) arose
out of simplicity (the easy). The hypothesis of God offers no worthwhile
explanation for anything, for it simply postulates what we are trying to
explain. It postulates the difficult to explain, and leaves it at that. We
cannot prove that there is no God, but we can safely conclude the He is
very, very improbable indeed.

This was a lecture by Richard Dawkins extracted from The Nullifidian (Dec
94)
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The haven all memes depend on reaching is the human mind, but a human mind is itself an
artifact created when memes restructure a human brain in order to make it a better habitat for
memes. The avenues for entry and departure are modified to suit local conditions, and
strengthened by various artificial devices that enhance fidelity and prolixity of replication:
native Chinese minds differ dramatically from native French minds, and literate minds differ
from illiterate minds. What memes provide in return to the organisms in which they reside is
an incalculable store of advantages --- with some Trojan horses thrown in for good measure.

Daniel Dennett, Consciousness Explained

1 Duplication Fodder

A beautiful child close to me, six and the apple of her father's eye, believes that Thomas the Tank
Engine really exists. She believes in Father Christmas, and when she grows up her ambition is to be
a tooth fairy. She and her school-friends believe the solemn word of respected adults that tooth
fairies and Father Christmas really exist. This little girl is of an age to believe whatever you tell her.
If you tell her about witches changing princes into frogs she will believe you. If you tell her that bad
children roast forever in hell she will have nightmares. I have just discovered that without her
father's consent this sweet, trusting, gullible six-year-old is being sent, for weekly instruction, to a
Roman Catholic nun. What chance has she?

A human child is shaped by evolution to soak up the culture of her people. Most obviously, she
learns the essentials of their language in a matter of months. A large dictionary of words to speak, an
encyclopedia of information to speak about, complicated syntactic and semantic rules to order the
speaking, are all transferred from older brains into hers well before she reaches half her adult size.
When you are pre-programmed to absorb useful information at a high rate, it is hard to shut out
pernicious or damaging information at the same time. With so many mindbytes to be downloaded,
so many mental codons to be replicated, it is no wonder that child brains are gullible, open to almost
any suggestion, vulnerable to subversion, easy prey to Moonies, Scientologists and nuns. Like
immune-deficient patients, children are wide open to mental infections that adults might brush off
without effort.

DNA, too, includes parasitic code. Cellular machinery is extremely good at copying DNA. Where
DNA is concerned, it seems to have an eagerness to copy, seems eager to be copied. The cell
nucleus is a paradise for DNA, humming with sophisticated, fast, and accurate duplicating
machinery.

Cellular machinery is so friendly towards DNA duplication that it is small wonder cells play host to
DNA parasites --- viruses, viroids, plasmids and a riff-raff of other genetic fellow travelers. Parasitic
DNA even gets itself spliced seamlessly into the chromosomes themselves. “"Jumping genes" and
stretches of ““selfish DNA" cut or copy themselves out of chromosomes and paste themselves in
elsewhere. Deadly oncogenes are almost impossible to distinguish from the legitimate genes



between which they are spliced. In evolutionary time, there is probably a continual traffic from
“straight” genes to ~outlaw," and back again (Dawkins, 1982). DNA is just DNA. The only thing
that distinguishes viral DNA from host DNA is its expected method of passing into future
generations. " Legitimate" host DNA is just DNA that aspires to pass into the next generation via the
orthodox route of sperm or egg. ~"Outlaw" or parasitic DNA is just DNA that looks to a quicker, less
cooperative route to the future, via a squeezed droplet or a smear of blood, rather than via a sperm or

egg.

For data on a floppy disc, a computer is a humming paradise just as cell nuclei hum with eagerness
to duplicate DNA. Computers and their associated disc and tape readers are designed with high
fidelity in mind. As with DNA molecules, magnetized bytes don't literally ~“want" to be faithfully
copied. Nevertheless, you can write a computer program that takes steps to duplicate itself. Not just
duplicate itself within one computer but spread itself to other computers. Computers are so good at
copying bytes, and so good at faithfully obeying the instructions contained in those bytes, that they
are sitting ducks to self-replicating programs: wide open to subversion by software parasites. Any
cynic familiar with the theory of selfish genes and memes would have known that modern personal
computers, with their promiscuous traffic of floppy discs and e-mail links, were just asking for
trouble. The only surprising thing about the current epidemic of computer viruses is that it has been
so long in coming.

2 Computer Viruses: a Model for an Informational
Epidemiology

Computer viruses are pieces of code that graft themselves into existing, legitimate programs and
subvert the normal actions of those programs. They may travel on exchanged floppy disks, or over
networks. They are technically distinguished from ~“worms" which are whole programs in their own
right, usually traveling over networks. Rather different are “"Trojan horses," a third category of
destructive programs, which are not in themselves self-replicating but rely on humans to replicate
them because of their pornographic or otherwise appealing content. Both viruses and worms are
programs that actually say, in computer language, ~Duplicate me." Both may do other things that
make their presence felt and perhaps satisfy the hole-in-corner vanity of their authors. These side-
effects may be "humorous” (like the virus that makes the Macintosh's built-in loudspeaker enunciate
the words “"Don't panic," with predictably opposite effect); malicious (like the numerous IBM
viruses that erase the hard disk after a sniggering screen-announcement of the impending disaster);
political (like the Spanish Telecom and Beijing viruses that protest about telephone costs and
massacred students respectively); or simply inadvertent (the programmer is incompetent to handle
the low-level system calls required to write an effective virus or worm). The famous Internet Worm,
which paralyzed much of the computing power of the United States on November 2, 1988, was not
intended (very) maliciously but got out of control and, within 24 hours, had clogged around 6,000
computer memories with exponentially multiplying copies of itself.

““Memes now spread around the world at the speed of light, and replicate at rates that make even
fruit flies and yeast cells look glacial in comparison. They leap promiscuously from vehicle to
vehicle, and from medium to medium, and are proving to be virtually unquarantinable” (Dennett
1990, p.131). Viruses aren't limited to electronic media such as disks and data lines. On its way from
one computer to another, a virus may pass through printing ink, light rays in a human lens, optic
nerve impulses and finger muscle contractions. A computer fanciers' magazine that printed the text
of a virus program for the interest of its readers has been widely condemned. Indeed, such is the
appeal of the virus idea to a certain kind of puerile mentality (the masculine gender is used



advisedly), that publication of any kind of ““how to" information on designing virus programs is
rightly seen as an irresponsible act.

I am not going to publish any virus code. But there are certain tricks of effective virus design that
are sufficiently well known, even obvious, that it will do no harm to mention them, as | need to do to
develop my theme. They all stem from the virus's need to evade detection while it is spreading.

A virus that clones itself too prolifically within one computer will soon be detected because the
symptoms of clogging will become too obvious to ignore. For this reason many virus programs
check, before infecting a system, to make sure that they are not already on that system. Incidentally,
this opens the way for a defense against viruses that is analogous to immunization. In the days
before a specific anti-virus program was available, | myself responded to an early infection of my
own hard disk by means of a crude "“vaccination." Instead of deleting the virus that | had detected, |
simply disabled its coded instructions, leaving the ““shell" of the virus with its characteristic external
“signature” intact. In theory, subsequent members of the same virus species that arrived in my
system should have recognized the signature of their own kind and refrained from trying to double-
infect. 1 don't know whether this immunization really worked, but in those days it probably was
worth while ““gutting" a virus and leaving a shell like this, rather than simply removing it lock, stock
and barrel. Nowadays it is better to hand the problem over to one of the professionally written anti-
virus programs.

A virus that is too virulent will be rapidly detected and scotched. A virus that instantly and
catastrophically sabotages every computer in which it finds itself will not find itself in many
computers. It may have a most amusing effect on one computer ---- erase an entire doctoral thesis or
something equally side-splitting --- but it won't spread as an epidemic.

Some viruses, therefore, are designed to have an effect that is small enough to be difficult to detect,
but which may nevertheless be extremely damaging. There is one type, which, instead of erasing
disk sectors wholesale, attacks only spreadsheets, making a few random changes in the (usually
financial) quantities entered in the rows and columns. Other viruses evade detection by being
triggered probabilistically, for example erasing only one in 16 of the hard disks infected. Yet other
viruses employ the time-bomb principle. Most modern computers are ““aware" of the date, and
viruses have been triggered to manifest themselves all around the world, on a particular date such as
Friday 13th or April Fool's Day. From the parasitic point of view, it doesn't matter how catastrophic
the eventual attack is, provided the virus has had plenty of opportunity to spread first (a disturbing
analogy to the Medawar/Williams theory of ageing: we are the victims of lethal and sub-lethal genes
that mature only after we have had plenty of time to reproduce (Williams, 1957)). In defense, some
large companies go so far as to set aside one ““miner's canary" among their fleet of computers, and
advance its internal calendar a week so that any time-bomb viruses will reveal themselves
prematurely before the big day.

Again predictably, the epidemic of computer viruses has triggered an arms race. Anti-viral software
is doing a roaring trade. These antidote programs -- ~"Interferon,” ““Vaccine," ~ Gatekeeper" and
others --- employ a diverse armory of tricks. Some are written with specific, known and named
viruses in mind. Others intercept any attempt to meddle with sensitive system areas of memory and
warn the user.

The virus principle could, in theory, be used for non-malicious, even beneficial purposes. Thimbleby
(1991) coins the phrase "“liveware" for his already-implemented use of the infection principle for
keeping multiple copies of databases up to date. Every time a disk containing the database is



plugged into a computer, it looks to see whether there is already another copy present on the local
hard disk. If there is, each copy is updated in the light of the other. So, with a bit of luck, it doesn't
matter which member of a circle of colleagues enters, say, a new bibliographical citation on his
personal disk. His newly entered information will readily infect the disks of his colleagues (because
the colleagues promiscuously insert their disks into one another's computers) and will spread like an
epidemic around the circle. Thimbleby's liveware is not entirely virus-like: it could not spread to just
anybody's computer and do damage. It spreads data only to already-existing copies of its own
database; and you will not be infected by liveware unless you positively opt for infection.

Incidentally, Thimbleby, who is much concerned with the virus menace, points out that you can gain
some protection by using computer systems that other people don't use. The usual justification for
purchasing today's numerically dominant computer is simply and solely that it is numerically
dominant. Almost every knowledgeable person agrees that, in terms of quality and especially user-
friendliness, the rival, minority system is superior. Nevertheless, ubiquity is held to be good in itself,
sufficient to outweigh sheer quality. Buy the same (albeit inferior) computer as your colleagues, the
argument goes, and you'll be able to benefit from shared software, and from a generally large
circulation of available software. The irony is that, with the advent of the virus plague, ~“benefit" is
not all that you are likely to get. Not only should we all be very hesitant before we accept a disk
from a colleague. We should also be aware that, if we join a large community of users of a particular
make of computer, we are also joining a large community of viruses --- even, it turns out,
disproportionately larger.

Returning to possible uses of viruses for positive purposes, there are proposals to exploit the
““poacher turned gamekeeper" principle, and "set a thief to catch a thief." A simple way would be to
take any of the existing anti-viral programs and load it, as a "warhead,” into a harmless self-
replicating virus. From a ~“public health" point of view, a spreading epidemic of anti-viral software
could be especially beneficial because the computers most vulnerable to malicious viruses --- those
whose owners are promiscuous in the exchange of pirated programs --- will also be most vulnerable
to infection by the healing anti-virus. A more penetrating anti-virus might --- as in the immune
system --- ““learn" or ““evolve" an improved capacity to attack whatever viruses it encountered.

I can imagine other uses of the computer virus principle which, if not exactly altruistic, are at least
constructive enough to escape the charge of pure vandalism. A computer company might wish to do
market research on the habits of its customers, with a view to improving the design of future
products. Do users like to choose files by pictorial icon, or do they opt to display them by textual
name only? How deeply do people nest folders (directories) within one another? Do people settle
down for a long session with only one program, say a word processors, or are they constantly
switching back and forth, say between writing and drawing programs? Do people succeed in moving
the mouse pointer straight to the target, or do they meander around in time-wasting hunting
movements that could be rectified by a change in design?

The company could send out a questionnaire asking all these questions, but the customers that
replied would be a biased sample and, in any case, their own assessment of their computer-using
behavior might be inaccurate. A better solution would be a market-research computer program.
Customers would be asked to load this program into their system where it would unobtrusively sit,
quietly monitoring and tallying key-presses and mouse movements. At the end of a year, the
customer would be asked to send in the disk file containing all the tallyings of the market-research
program. But again, most people would not bother to cooperate and some might see it as an invasion
of privacy and of their disk space.



The perfect solution, from the company's point of view, would be a virus. Like any other virus, it
would be self-replicating and secretive. But it would not be destructive or facetious like an ordinary
virus. Along with its self-replicating booster it would contain a market-research warhead. The virus
would be released surreptitiously into the community of computer users. Just like an ordinary virus
it would spread around, as people passed floppy disks and e-mail around the community. As the
virus spread from computer to computer, it would build up statistics on users behavior, monitored
secretly from deep within a succession of systems. Every now and again, a copy of the viruses
would happen to find its way, by normal epidemic traffic, back into one of the company's own
computers. There it would be debriefed and its data collated with data from other copies of the virus
that had come ~“home."

Looking into the future, it is not fanciful to imagine a time when viruses, both bad and good, have
become so ubiquitous that we could speak of an ecological community of viruses and legitimate
programs coexisting in the silicosphere. At present, software is advertised as, say, ~ Compatible with
System 7." In the future, products may be advertised as ~~Compatible with all viruses registered in
the 1998 World Virus Census; immune to all listed virulent viruses; takes full advantage of the
facilities offered by the following benign viruses if present..." Word-processing software, say, may
hand over particular functions, such as word-counting and string-searches, to friendly viruses
burrowing autonomously through the text.

Looking even further into the future, whole integrated software systems might grow, not by design,
but by something like the growth of an ecological community such as a tropical rain-forest. Gangs
of mutually compatible viruses might grow up, in the same way as genomes can be regarded as
gangs of mutually compatible genes (Dawkins, 1982). Indeed, | have even suggested that our
genomes should be regarded as gigantic colonies of viruses (Dawkins, 1976). Genes cooperate with
one another in genomes because natural selection has favored those genes that prosper in the
presence of the other genes that happen to be common in the gene pool. Different gene pools may
evolve towards different combinations of mutually compatible genes. | envisage a time when, in the
same kind of way, computer viruses may evolve towards compatibility with other viruses, to form
communities or gangs. But then again, perhaps not! At any rate, | find the speculation more
alarming than exciting.

At present, computer viruses don't strictly evolve. They are invented by human programmers, and if
they evolve they do so in the same weak sense as cars or aeroplanes evolve. Designers derive this
year's car as a slight modification of last year's car, and then may, more or less consciously, continue
a trend of the last few years --- further flattening of the radiator grill or whatever it may be.
Computer virus designers dream up ever more devious tricks for outwitting the programmers of
anti-virus software. But computer viruses don't --- so far --- mutate and evolve by true natural
selection. They may do so in the future. Whether they evolve by natural selection, or whether their
evolution is steered by human designers, may not make much difference to their eventual
performance. By either kind of evolution, we expect them to become better at concealment, and we
expect them to become subtly compatible with other viruses that are at the same time prospering in
the computer community.

DNA viruses and computer viruses spread for the same reason: an environment exists in which there
is machinery well set up to duplicate and spread them around and to obey the instructions that the
viruses embody. These two environments are, respectively, the environment of cellular physiology
and the environment provided by a large community of computers and data-handling machinery.
Are there any other environments like these, any other humming paradises of replication?



3 The Infected Mind

I have already alluded to the programmed-in gullibility of a child, so useful for learning language
and traditional wisdom, and so easily subverted by nuns, Moonies and their ilk. More generally, we
all exchange information with one another. We don't exactly plug floppy disks into slots in one
another's skulls, but we exchange sentences, both through our ears and through our eyes. We notice
each other's styles of moving and dressing and are influenced. We take in advertising jingles, and
are presumably persuaded by them, otherwise hard-headed businessmen would not spend so much
money polluting their air with them.

Think about the two qualities that a virus, or any sort of parasitic replicator, demands of a friendly
medium,. the two qualities that make cellular machinery so friendly towards parasitic DNA, and that
make computers so friendly towards computer viruses. These qualities are, firstly, a readiness to
replicate information accurately, perhaps with some mistakes that are subsequently reproduced
accurately; and, secondly, a readiness to obey instructions encoded in the information so replicated.

Cellular machinery and electronic computers excel in both these virus-friendly qualities. How do
human brains match up? As faithful duplicators, they are certainly less perfect than either cells or
electronic computers. Nevertheless, they are still pretty good, perhaps about as faithful as an RNA
virus, though not as good as DNA with all its elaborate proofreading measures against textual
degradation. Evidence of the fidelity of brains, especially child brains, as data duplicators is
provided by language itself. Shaw's Professor Higgins was able by ear alone to place Londoners in
the street where they grew up. Fiction is not evidence for anything, but everyone knows that
Higgins's fictional skill is only an exaggeration of something we can all down. Any American can
tell Deep South from Mid West, New England from Hillbilly. Any New Yorker can tell Bronx from
Brooklyn. Equivalent claims could be substantiated for any country. What this phenomenon means
is that human brains are capable of pretty accurate copying (otherwise the accents of, say, Newcastle
would not be stable enough to be recognized) but with some mistakes (otherwise pronunciation
would not evolve, and all speakers of a language would inherit identically the same accents from
their remote ancestors). Language evolves, because it has both the great stability and the slight
changeability that are prerequisites for any evolving system.

The second requirement of a virus-friendly environment --- that it should obey a program of coded
instructions --- is again only quantitatively less true for brains than for cells or computers. We
sometimes obey orders from one another, but also we sometimes don't. Nevertheless, it is a telling
fact that, the world over, the vast majority of children follow the religion of their parents rather than
any of the other available religions. Instructions to genuflect, to bow towards Mecca, to nod one's
head rhythmically towards the wall, to shake like a maniac, to ““speak in tongues" --- the list of such
arbitrary and pointless motor patterns offered by religion alone is extensive --- are obeyed, if not
slavishly, at least with some reasonably high statistical probability.

Less portentously, and again especially prominent in children, the ““craze" is a striking example of
behavior that owes more to epidemiology than to rational choice. Yo-yos, hula hoops and pogo
sticks, with their associated behavioral fixed actions, sweep through schools, and more sporadically
leap from school to school, in patterns that differ from a measles epidemic in no serious particular.
Ten years ago, you could have traveled thousands of miles through the United States and never seen
a baseball cap turned back to front. Today, the reverse baseball cap is ubiquitous. I do not know
what the pattern of geographical spread of the reverse baseball cap precisely was, but epidemiology
is certainly among the professions primarily qualified to study it. We don't have to get into
arguments about ““determinism"; we don't have to claim that children are compelled to imitate their



fellows' hat fashions. It is enough that their hat-wearing behavior, as a matter of fact, is statistically
affected by the hat-wearing behavior of their fellows.

Trivial though they are, crazes provide us with yet more circumstantial evidence that human minds,
especially perhaps juvenile ones, have the qualities that we have singled out as desirable for an
informational parasite. At the very least the mind is a plausible candidate for infection by something
like a computer virus, even if it is not quite such a parasite's dream-environment as a cell nucleus or
an electronic computer.

It is intriguing to wonder what it might feel like, from the inside, if one's mind were the victim of a
“virus." This might be a deliberately designed parasite, like a present-day computer virus. Or it
might be an inadvertently mutated and unconsciously evolved parasite. Either way, especially if the
evolved parasite was the memic descendant of a long line of successful ancestors, we are entitled to
expect the typical “"mind virus" to be pretty good at its job of getting itself successfully replicated.

Progressive evolution of more effective mind-parasites will have two aspects. New ~~mutants"
(either random or designed by humans) that are better at spreading will become more numerous.
And there will be a ganging up of ideas that flourish in one another's presence, ideas that mutually
support one another just as genes do and as | have speculated computer viruses may one day do. We
expect that replicators will go around together from brain to brain in mutually compatible gangs.
These gangs will come to constitute a package, which may be sufficiently stable to deserve a
collective name such as Roman Catholicism or Voodoo. It doesn't too much matter whether we
analogize the whole package to a single virus, to each one of the component parts to a single virus.
The analogy is not that precise anyway, just as the distinction between a computer virus and a
computer worm is nothing to get worked up about. What matters is that minds are friendly
environments to parasitic, self-replicating ideas or information, and that minds are typically
massively infected.

Like computer viruses, successful mind viruses will tend to be hard for their victims to detect. If you
are the victim of one, the chances are that you won't know it, and may even vigorously deny it.
Accepting that a virus might be difficult to detect in your own mind, what tell-tale signs might you
look out for? I shall answer by imaging how a medical textbook might describe the typical
symptoms of a sufferer (arbitrarily assumed to be male).

1. The patient typically finds himself impelled by some deep, inner conviction that something is
true, or right, or virtuous: a conviction that doesn't seem to owe anything to evidence or reason, but
which, nevertheless, he feels as totally compelling and convincing. We doctors refer to such a belief
as faith."

2. Patients typically make a positive virtue of faith's being strong and unshakable, in spite of not
being based upon evidence. Indeed, they may fell that the less evidence there is, the more virtuous
the belief (see below).

This paradoxical idea that lack of evidence is a positive virtue where faith is concerned has
something of the quality of a program that is self-sustaining, because it is self-referential (see the
chapter ~"On Viral Sentences and Self-Replicating Structures" in Hofstadter, 1985). Once the
proposition is believed, it automatically undermines opposition to itself. The ““lack of evidence is a
virtue" idea could be an admirable sidekick, ganging up with faith itself in a clique of mutually
supportive viral programs.

3. A related symptom, which a faith-sufferer may also present, is the conviction that *~mystery," per



se, is a good thing. It is not a virtue to solve mysteries. Rather we should enjoy them, even revel in
their insolubility.

Any impulse to solve mysteries could be serious inimical to the spread of a mind virus. It would not,
therefore, be surprising if the idea that ““mysteries are better not solved" was a favored member of a
mutually supporting gang of viruses. Take the ~"Mystery of Transubstantiation." It is easy and non-
mysterious to believe that in some symbolic or metaphorical sense the eucharistic wine turns into the
blood of Christ. The Roman Catholic doctrine of transubstantiation, however, claims far more. The
““whole substance" of the wine is converted into the blood of Christ; the appearance of wine that
remains is ~ merely accidental,” ““inhering in no substance" (Kenny, 1986, p. 72). Transubstantiation
is colloquially taught as meaning that the wine "literally" turns into the blood of Christ. Whether in
its obfuscatory Aristotelian or its franker colloquial form, the claim of transubstantiation can be
made only if we do serious violence to the normal meanings of words like " “substance" and
“literally." Redefining words is not a sin, but, if we use words like ““whole substance™ and
“literally” for this case, what word are we going to use when we really and truly want to say that
something did actually happen? As Anthony Kenny observed of his own puzzlement as a young
seminarian, "For all I could tell, my typewriter might be Benjamin Disraeli transubstantiated...."

Roman Catholics, whose belief in infallible authority compels them to accept that wine becomes
physically transformed into blood despite all appearances, refer to the ““mystery" of
transubstantiation. Calling it a mystery makes everything OK, you see. At least, it works for a mind
well prepared by background infection. Exactly the same trick is performed in the ““mystery" of the
Trinity. Mysteries are not meant to be solved, they are meant to strike awe. The ““mystery is a
virtue" idea comes to the aid of the Catholic, who would otherwise find intolerable the obligation to
believe the obvious nonsense of the transubstantiation and the "“three-in-one." Again, the belief that
““mystery is a virtue" has a self-referential ring. As Hofstadter might put it, the very mysteriousness
of the belief moves the believer to perpetuate the mystery.

An extreme symptom of ““mystery is a virtue" infection is Tertullian's ~~Certum est quia impossibile
est” (It is certain because it is impossible"). That way madness lies. One is tempted to quote Lewis
Carroll's White Queen, who, in response to Alice's “"One can't believe impossible things" retorted "I
daresay you haven't had much practice... When | was your age, | always did it for half-an-hour a
day. Why, sometimes I've believed as many as six impossible things before breakfast.” Or Douglas
Adam'’s Electric Monk, a labor-saving device programmed to do your believing for you, which was
capable of believing things they'd have difficulty believing in Salt Lake City" and which, at the
moment of being introduced to the reader, believed, contrary to all the evidence, that everything in
the world was a uniform shade of pink. But White Queens and Electric Monks become less funny
when you realize that these virtuoso believers are indistinguishable from revered theologians in real
life. "It is by all means to be believed, because it is absurd" (Tertullian again). Sir Thomas Browne
(1635) quotes Tertullian with approval, and goes further: “"Methinks there be not impossibilities
enough in religion for an active faith." And "I desire to exercise my faith in the difficultest point;
for to credit ordinary and visible objects is not faith, but perswasion [sic]."

I have the feeling that something more interesting is going on here than just plain insanity or
surrealist nonsense, something akin to the admiration we feel when we watch a ten-ball juggler on a
tightrope. It is as though the faithful gain prestige through managing to believe even more
impossible things than their rivals succeed in believing. Are these people testing --- exercising ---
their believing muscles, training themselves to believe impossible things so that they can take in
their stride the merely improbable things that they are ordinarily called upon to believe?



While | was writing this, the Guardian (July 29, 1991) fortuitously carried a beautiful example. It
came in an interview with a rabbi undertaking the bizarre task of vetting the kosher-purity of food
products right back to the ultimate origins of their minutest ingredients. He was currently agonizing
over whether to go all the way to China to scrutinize the menthol that goes into cough sweets.
“"Have you ever tried checking Chinese menthol... it was extremely difficult, especially since the
first letter we sent received the reply in best Chinese English, "The product contains no kosher'...
China has only recently started opening up to kosher investigators. The menthol should be OK, but
you can never be absolutely sure unless you visit." These kosher investigators run a telephone hot-
line on which up-to-the-minute red-alerts of suspicion are recorded against chocolate bars and cod-
liver oil. The rabbi sighs that the green-inspired trend away from artificial colors and flavors
““makes life miserable in the kosher field because you have to follow all these things back." When
the interviewer asks him why he bothers with this obviously pointless exercise, he makes it very
clear that the point is precisely that there is no point:

That most of the Kashrut laws are divine ordinances without reason given is 100 per cent the
point. It is very easy not to murder people. Very easy. It is a little bit harder not to steal
because one is tempted occasionally. So that is no great proof that I believe in God or am
fulfilling His will. But, if He tells me not to have a cup of coffee with milk in it with my
mincemeat and peaces at lunchtime, that is a test. The only reason | am doing that is because
I have been told to so do. It is something difficult.

Helena Cronin has suggested to me that there may be an analogy here to Zahavi's handicap theory of
sexual selection and the evolution of signals (Zahavi, 1975). Long unfashionable, even ridiculed
(Dawkins, 1976), Zahavi's theory has recently been cleverly rehabilitated (Grafen, 1990 a, b) and is
now taken seriously by evolutionary biologists (Dawkins, 1989). Zahavi suggests that peacocks, for
instance, evolve their absurdly burdensome fans with their ridiculously conspicuous (to predators)
colors, precisely because they are burdensome and dangerous, and therefore impressive to females.
The peacock is, in effect, saying: ~~Look how fit and strong | must be, since | can afford to carry
around this preposterous tail."

To avoid misunderstanding of the subjective language in which Zahavi likes to make his points, |
should add that the biologist's convention of personifying the unconscious actions of natural
selection is taken for granted here. Grafen has translated the argument into an orthodox Darwinian
mathematical model, and it works. No claim is here being made about the intentionality or
awareness of peacocks and peahens. They can be as sphexish or as intentional as you please
(Dennett, 1983, 1984). Moreover, Zahavi's theory is general enough not to depend upon a Darwinian
underpinning. A flower advertising its nectar to a ~skeptical" bee could benefit from the Zahavi
principle. But so could a human salesman seeking to impress a client.

The premise of Zahavi's idea is that natural selection will favor skepticism among females (or
among recipients of advertising messages generally). The only way for a male (or any advertiser) to
authenticate his boast of strength (quality, or whatever is is) is to prove that it is true by shouldering
a truly costly handicap --- a handicap that only a genuinely strong (high quality, etc.) male could
bear. It may be called the principle of costly authentication. And now to the point. Is it possible that
some religious doctrines are favored not in spite of being ridiculous but precisely because they are
ridiculous? Any wimp in religion could believe that bread symbolically represents the body of
Christ, but it takes a real, red-blooded Catholic to believe something as daft as the
transubstantiation. If you believe that you can believe anything, and (witness the story of Doubting
Thomas) these people are trained to see that as a virtue.



Let us return to our list of symptoms that someone afflicted with the mental virus of faith, and its
accompanying gang of secondary infections, may expect to experience.

4. The sufferer may find himself behaving intolerantly towards vectors of rival faiths, in extreme
cases even killing them or advocating their deaths. He may be similarly violent in his disposition
towards apostates (people who once held the faith but have renounced it); or towards heretics
(people who espouse a different --- often, perhaps significantly, only very slightly different ---
version of the faith). He may also feel hostile towards other modes of thought that are potentially
inimical to his faith, such as the method of scientific reason which may function rather like a piece
of anti-viral software.

The threat to kill the distinguished novelist Salman Rushdie is only the latest in a long line of sad
examples. On the very day that | wrote this, the Japanese translator of The Satanic Verses was found
murdered, a week after a near-fatal attack on the Italian translator of the same book. By the way, the
apparently opposite symptom of *“sympathy” for Muslim ""hurt," voiced by the Archbishop of
Canterbury and other Christian leaders (verging, in the case of the Vatican, on outright criminal
complicity) is, of course, a manifestation of the symptom we discussed earlier: the delusion that
faith, however obnoxious its results, has to be respected simply because it is faith.

Murder is an extreme, of course. But there is an even more extreme symptom, and that is suicide in
the militant service of a faith. Like a soldier ant programmed to sacrifice her life for germ-line
copies of the genes that did the programming, a young Arab or Japanese [??!] is taught that to die in
a holy war is the quickest way to heaven. Whether the leaders who exploit him really believe this
does not diminish the brutal power that the ““suicide mission virus" wields on behalf of the faith. Of
course suicide, like murder, is a mixed blessing: would-be converts may be repelled, or may treat
with contempt a faith that is perceived as insecure enough to need such tactics.

More obviously, if too many individuals sacrifice themselves the supply of believers could run low.
This was true of a notorious example of faith-inspired suicide, though in this case it was not
““kamikaze" death in battle. The Peoples' Temple sect became extinct when its leader, the Reverend
Jim Jones, led the bulk of his followers from the United States to the Promised Land of " Jonestown"
in the Guyanan jungle where he persuaded more than 900 of them, children first, to drink cyanide.
The macabre affair was fully investigated by a team from the San Francisco Chronicle (Kilduff and
Javers, 1978).

Jones, "“the Father," had called his flock together and told them it was time to depart for
heaven.

“"We're going to meet," he promised, ""in another place."

The words kept coming over the camp's loudspeakers.

“"There is great dignity in dying. It is a great demonstration for everyone to die."

Incidentally, it does not escape the trained mind of the alert sociobiologist that Jones, within his sect
in earlier days, ~“proclaimed himself the only person permitted to have sex" (presumably his partners
were also permitted). A secretary would arrange for Jones's liaisons. She would call up and say,
“Father hates to do this, but he has this tremendous urge and could you please...?' " His victims were
not only female. One 17-year-old male follower, from the days when Jones's community was still in
San Francisco, told how he was taken for dirty weekends to a hotel where Jones received a
““minister's discount for Rev. Jim Jones and son.” The same boy said: "I was really in awe of him.
He was more than a father. | would have killed my parents for him." What is remarkable about the
Reverend Jim Jones is not his own self-serving behavior but the almost superhuman gullibility of his



followers. Given such prodigious credulity, can anyone doubt that human minds are ripe for
malignant infection?

Admittedly, the Reverend Jones conned only a few thousand people. But his case is an extreme, the
tip of an iceberg. The same eagerness to be conned by religious leaders is widespread. Most of us
would have been prepared to bet that nobody could get away with going on television and saying, in
all but so many words, ~~Send me your money, so that | can use it to persuade other suckers to send
me their money too." Yet today, in every major conurbation in the United States, you can find at
least one television evangelist channel entirely devoted to this transparent confidence trick. And
they get away with it in sackfuls. Faced with suckerdom on this awesome scale, it is hard not to feel
a grudging sympathy with the shiny-suited conmen. Until you realize that not all the suckers are
rich, and that it is often widows' mites on which the evangelists are growing fat. | have even heard
one of them explicitly invoking the principle that | now identify with Zahavi's principle of costly
authentication. God really appreciates a donation, he said with passionate sincerity, only when that
donation is so large that it hurts. Elderly paupers were wheeled on to testify how much happier they
felt since they had made over their little all to the Reverend whoever it was.

5. The patient may notice that the particular convictions that he holds, while having nothing to do
with evidence, do seem to owe a great deal to epidemiology. Why, he may wonder, do I hold this set
of convictions rather than that set? Is it because I surveyed all the world's faiths and chose the one
whose claims seemed most convincing? Almost certainly not. If you have a faith, it is statistically
overwhelmingly likely that it is the same faith as your parents and grandparents had. No doubt
soaring cathedrals, stirring music, moving stories and parables, help a bit. But by far the most
important variable determining your religion is the accident of birth. The convictions that you so
passionately believe would have been a completely different, and largely contradictory, set of
convictions, if only you had happened to be born in a different place. Epidemiology, not evidence.

6. If the patient is one of the rare exceptions who follows a different religion from his parents, the
explanation may still be epidemiological. To be sure, it is possible that he dispassionately surveyed
the world's faiths and chose the most convincing one. But it is statistically more probable that he has
been exposed to a particularly potent infective agent --- a John Wesley, a Jim Jones or a St. Paul.
Here we are talking about horizontal transmission, as in measles. Before, the epidemiology was that
of vertical transmission, as in Huntington's Chorea.

7. The internal sensations of the patient may be startlingly reminiscent of those more ordinarily
associated with sexual love. This is an extremely potent force in the brain, and it is not surprising
that some viruses have evolved to exploit it. St. Teresa of Avila's famously orgasmic vision is too
notorious to need quoting again. More seriously, and on a less crudely sensual plane, the philosophy
Anthony Kenny provides moving testimony to the pure delight that awaits those that manage to
believe in the mystery of transubstantiation. After describing his ordination as a Roman Catholic
priest, empowered by laying on of hands to celebrate Mass, he goes on that he vividly recalls

the exaltation of the first months during which | had the power to say Mass. Normally a slow
and sluggish riser, 1 would leap early out of bed, fully awake and full of excitement at the
thought of the momentous act | was privileged to perform. I rarely said the public
Community Mass: most days | celebrated alone at a side altar with a junior member of the
College to serve as acolyte and congregation. But that made no difference to the solemnity of
the sacrifice or the validity of the consecration.

It was touching the body of Christ, the closeness of the priest to Jesus, which most enthralled
me. | would gaze on the Host after the words of consecration, soft-eyed like a lover looking



into the eyes of his beloved... Those early days as a priest remain in my memory as days of
fulfilment and tremulous happiness; something precious, and yet too fragile to last, like a
romantic love-affair brought up short by the reality of an ill-assorted marriage. (Kenny,
1986, pp. 101-2)

Dr. Kenny is affectingly believable that it felt to him, as a young priest, as though he was in love
with the consecrated host. What a brilliantly successful virus! On the same page, incidentally,
Kenny also shows us that the virus is transmitted contagiously --- if not literally then at least in some
sense --- from the palm of the infecting bishop's hand through the top of the new priest's head:

If Catholic doctrine is true, every priest validly ordained derives his orders in an unbroken
line of laying on of hands, through the bishop who ordains him, back to one of the twelve
Apostles... there must be centuries-long, recorded chains of layings on of hands. It surprises
me that priests never seem to trouble to trace their spiritual ancestry in this way, finding out
who ordained their bishop, and who ordained him, and so on to Julius Il or Celestine V or
Hildebrand, or Gregory the Great, perhaps. (Kenny, 1986, p. 101)

It surprises me, too.

4 |s Science a Virus

No. Not unless all computer programs are viruses. Good, useful programs spread because people
evaluate them, recommend them and pass them on. Computer viruses spread solely because they
embody the coded instructions: ~“Spread me." Scientific ideas, like all memes, are subject to a kind
of natural selection, and this might look superficially virus-like. But the selective forces that
scrutinize scientific ideas are not arbitrary and capricious. They are exacting, well-honed rules, and
they do not favor pointless self-serving behavior. They favor all the virtues laid out in textbooks of
standard methodology: testability, evidential support, precision, quantifiability, consistency,
intersubjectivity, repeatability, universality, progressiveness, independence of cultural milieu, and so
on. Faith spreads despite a total lack of every single one of these virtues.

You may find elements of epidemiology in the spread of scientific ideas, but it will be largely
descriptive epidemiology. The rapid spread of a good idea through the scientific community may
even look like a description of a measles epidemic. But when you examine the underlying reasons
you find that they are good ones, satisfying the demanding standards of scientific method. In the
history of the spread of faith you will find little else but epidemiology, and causal epidemiology at
that. The reason why person A believes one thing and B believes another is simply and solely that A
was born on one continent and B on another. Testability, evidential support and the rest aren't even
remotely considered. For scientific belief, epidemiology merely comes along afterwards and
describes the history of its acceptance. For religious belief, epidemiology is the root cause.

5 Epilogue

Happily, viruses don't win every time. Many children emerge unscathed from the worst that nuns
and mullahs can throw at them. Anthony Kenny's own story has a happy ending. He eventually
renounced his orders because he could no longer tolerate the obvious contradictions within Catholic
belief, and he is now a highly respected scholar. But one cannot help remarking that it must be a
powerful infection indeed that took a man of his wisdom and intelligence --- President of the British
Academy, no less --- three decades to fight off. Am I unduly alarmist to fear for the soul of my six-
year-old innocent?
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Viruses of the Mind
Richard Dawkins

1991

The haven all memes depend on reaching is the human mind, but a human mind is itself an
artifact created when memes restructure a human brain in order to make it a better habitat for
memes. The avenues for entry and departure are modified to suit local conditions, and
strengthened by various artificial devices that enhance fidelity and prolixity of replication:
native Chinese minds differ dramatically from native French minds, and literate minds differ
from illiterate minds. What memes provide in return to the organisms in which they reside is
an incalculable store of advantages --- with some Trojan horses thrown in for good measure.

Daniel Dennett, Consciousness Explained

1 Duplication Fodder

A beautiful child close to me, six and the apple of her father's eye, believes that Thomas the Tank
Engine really exists. She believes in Father Christmas, and when she grows up her ambition is to be
a tooth fairy. She and her school-friends believe the solemn word of respected adults that tooth
fairies and Father Christmas really exist. This little girl is of an age to believe whatever you tell her.
If you tell her about witches changing princes into frogs she will believe you. If you tell her that bad
children roast forever in hell she will have nightmares. I have just discovered that without her
father's consent this sweet, trusting, gullible six-year-old is being sent, for weekly instruction, to a
Roman Catholic nun. What chance has she?

A human child is shaped by evolution to soak up the culture of her people. Most obviously, she
learns the essentials of their language in a matter of months. A large dictionary of words to speak, an
encyclopedia of information to speak about, complicated syntactic and semantic rules to order the
speaking, are all transferred from older brains into hers well before she reaches half her adult size.
When you are pre-programmed to absorb useful information at a high rate, it is hard to shut out
pernicious or damaging information at the same time. With so many mindbytes to be downloaded,
so many mental codons to be replicated, it is no wonder that child brains are gullible, open to almost
any suggestion, vulnerable to subversion, easy prey to Moonies, Scientologists and nuns. Like
immune-deficient patients, children are wide open to mental infections that adults might brush off
without effort.

DNA, too, includes parasitic code. Cellular machinery is extremely good at copying DNA. Where
DNA is concerned, it seems to have an eagerness to copy, seems eager to be copied. The cell
nucleus is a paradise for DNA, humming with sophisticated, fast, and accurate duplicating
machinery.

Cellular machinery is so friendly towards DNA duplication that it is small wonder cells play host to
DNA parasites --- viruses, viroids, plasmids and a riff-raff of other genetic fellow travelers. Parasitic
DNA even gets itself spliced seamlessly into the chromosomes themselves. “"Jumping genes" and
stretches of ““selfish DNA" cut or copy themselves out of chromosomes and paste themselves in
elsewhere. Deadly oncogenes are almost impossible to distinguish from the legitimate genes



between which they are spliced. In evolutionary time, there is probably a continual traffic from
“straight” genes to ~outlaw," and back again (Dawkins, 1982). DNA is just DNA. The only thing
that distinguishes viral DNA from host DNA is its expected method of passing into future
generations. " Legitimate" host DNA is just DNA that aspires to pass into the next generation via the
orthodox route of sperm or egg. ~"Outlaw" or parasitic DNA is just DNA that looks to a quicker, less
cooperative route to the future, via a squeezed droplet or a smear of blood, rather than via a sperm or

egg.

For data on a floppy disc, a computer is a humming paradise just as cell nuclei hum with eagerness
to duplicate DNA. Computers and their associated disc and tape readers are designed with high
fidelity in mind. As with DNA molecules, magnetized bytes don't literally ~“want" to be faithfully
copied. Nevertheless, you can write a computer program that takes steps to duplicate itself. Not just
duplicate itself within one computer but spread itself to other computers. Computers are so good at
copying bytes, and so good at faithfully obeying the instructions contained in those bytes, that they
are sitting ducks to self-replicating programs: wide open to subversion by software parasites. Any
cynic familiar with the theory of selfish genes and memes would have known that modern personal
computers, with their promiscuous traffic of floppy discs and e-mail links, were just asking for
trouble. The only surprising thing about the current epidemic of computer viruses is that it has been
so long in coming.

2 Computer Viruses: a Model for an Informational
Epidemiology

Computer viruses are pieces of code that graft themselves into existing, legitimate programs and
subvert the normal actions of those programs. They may travel on exchanged floppy disks, or over
networks. They are technically distinguished from ~“worms" which are whole programs in their own
right, usually traveling over networks. Rather different are “"Trojan horses," a third category of
destructive programs, which are not in themselves self-replicating but rely on humans to replicate
them because of their pornographic or otherwise appealing content. Both viruses and worms are
programs that actually say, in computer language, ~Duplicate me." Both may do other things that
make their presence felt and perhaps satisfy the hole-in-corner vanity of their authors. These side-
effects may be "humorous” (like the virus that makes the Macintosh's built-in loudspeaker enunciate
the words “"Don't panic," with predictably opposite effect); malicious (like the numerous IBM
viruses that erase the hard disk after a sniggering screen-announcement of the impending disaster);
political (like the Spanish Telecom and Beijing viruses that protest about telephone costs and
massacred students respectively); or simply inadvertent (the programmer is incompetent to handle
the low-level system calls required to write an effective virus or worm). The famous Internet Worm,
which paralyzed much of the computing power of the United States on November 2, 1988, was not
intended (very) maliciously but got out of control and, within 24 hours, had clogged around 6,000
computer memories with exponentially multiplying copies of itself.

““Memes now spread around the world at the speed of light, and replicate at rates that make even
fruit flies and yeast cells look glacial in comparison. They leap promiscuously from vehicle to
vehicle, and from medium to medium, and are proving to be virtually unquarantinable” (Dennett
1990, p.131). Viruses aren't limited to electronic media such as disks and data lines. On its way from
one computer to another, a virus may pass through printing ink, light rays in a human lens, optic
nerve impulses and finger muscle contractions. A computer fanciers' magazine that printed the text
of a virus program for the interest of its readers has been widely condemned. Indeed, such is the
appeal of the virus idea to a certain kind of puerile mentality (the masculine gender is used



advisedly), that publication of any kind of ““how to" information on designing virus programs is
rightly seen as an irresponsible act.

I am not going to publish any virus code. But there are certain tricks of effective virus design that
are sufficiently well known, even obvious, that it will do no harm to mention them, as | need to do to
develop my theme. They all stem from the virus's need to evade detection while it is spreading.

A virus that clones itself too prolifically within one computer will soon be detected because the
symptoms of clogging will become too obvious to ignore. For this reason many virus programs
check, before infecting a system, to make sure that they are not already on that system. Incidentally,
this opens the way for a defense against viruses that is analogous to immunization. In the days
before a specific anti-virus program was available, | myself responded to an early infection of my
own hard disk by means of a crude "“vaccination." Instead of deleting the virus that | had detected, |
simply disabled its coded instructions, leaving the ““shell" of the virus with its characteristic external
“signature” intact. In theory, subsequent members of the same virus species that arrived in my
system should have recognized the signature of their own kind and refrained from trying to double-
infect. 1 don't know whether this immunization really worked, but in those days it probably was
worth while ““gutting" a virus and leaving a shell like this, rather than simply removing it lock, stock
and barrel. Nowadays it is better to hand the problem over to one of the professionally written anti-
virus programs.

A virus that is too virulent will be rapidly detected and scotched. A virus that instantly and
catastrophically sabotages every computer in which it finds itself will not find itself in many
computers. It may have a most amusing effect on one computer ---- erase an entire doctoral thesis or
something equally side-splitting --- but it won't spread as an epidemic.

Some viruses, therefore, are designed to have an effect that is small enough to be difficult to detect,
but which may nevertheless be extremely damaging. There is one type, which, instead of erasing
disk sectors wholesale, attacks only spreadsheets, making a few random changes in the (usually
financial) quantities entered in the rows and columns. Other viruses evade detection by being
triggered probabilistically, for example erasing only one in 16 of the hard disks infected. Yet other
viruses employ the time-bomb principle. Most modern computers are ““aware" of the date, and
viruses have been triggered to manifest themselves all around the world, on a particular date such as
Friday 13th or April Fool's Day. From the parasitic point of view, it doesn't matter how catastrophic
the eventual attack is, provided the virus has had plenty of opportunity to spread first (a disturbing
analogy to the Medawar/Williams theory of ageing: we are the victims of lethal and sub-lethal genes
that mature only after we have had plenty of time to reproduce (Williams, 1957)). In defense, some
large companies go so far as to set aside one ““miner's canary" among their fleet of computers, and
advance its internal calendar a week so that any time-bomb viruses will reveal themselves
prematurely before the big day.

Again predictably, the epidemic of computer viruses has triggered an arms race. Anti-viral software
is doing a roaring trade. These antidote programs -- ~"Interferon,” ““Vaccine," ~ Gatekeeper" and
others --- employ a diverse armory of tricks. Some are written with specific, known and named
viruses in mind. Others intercept any attempt to meddle with sensitive system areas of memory and
warn the user.

The virus principle could, in theory, be used for non-malicious, even beneficial purposes. Thimbleby
(1991) coins the phrase "“liveware" for his already-implemented use of the infection principle for
keeping multiple copies of databases up to date. Every time a disk containing the database is



plugged into a computer, it looks to see whether there is already another copy present on the local
hard disk. If there is, each copy is updated in the light of the other. So, with a bit of luck, it doesn't
matter which member of a circle of colleagues enters, say, a new bibliographical citation on his
personal disk. His newly entered information will readily infect the disks of his colleagues (because
the colleagues promiscuously insert their disks into one another's computers) and will spread like an
epidemic around the circle. Thimbleby's liveware is not entirely virus-like: it could not spread to just
anybody's computer and do damage. It spreads data only to already-existing copies of its own
database; and you will not be infected by liveware unless you positively opt for infection.

Incidentally, Thimbleby, who is much concerned with the virus menace, points out that you can gain
some protection by using computer systems that other people don't use. The usual justification for
purchasing today's numerically dominant computer is simply and solely that it is numerically
dominant. Almost every knowledgeable person agrees that, in terms of quality and especially user-
friendliness, the rival, minority system is superior. Nevertheless, ubiquity is held to be good in itself,
sufficient to outweigh sheer quality. Buy the same (albeit inferior) computer as your colleagues, the
argument goes, and you'll be able to benefit from shared software, and from a generally large
circulation of available software. The irony is that, with the advent of the virus plague, ~“benefit" is
not all that you are likely to get. Not only should we all be very hesitant before we accept a disk
from a colleague. We should also be aware that, if we join a large community of users of a particular
make of computer, we are also joining a large community of viruses --- even, it turns out,
disproportionately larger.

Returning to possible uses of viruses for positive purposes, there are proposals to exploit the
““poacher turned gamekeeper" principle, and "set a thief to catch a thief." A simple way would be to
take any of the existing anti-viral programs and load it, as a "warhead,” into a harmless self-
replicating virus. From a ~“public health" point of view, a spreading epidemic of anti-viral software
could be especially beneficial because the computers most vulnerable to malicious viruses --- those
whose owners are promiscuous in the exchange of pirated programs --- will also be most vulnerable
to infection by the healing anti-virus. A more penetrating anti-virus might --- as in the immune
system --- ““learn" or ““evolve" an improved capacity to attack whatever viruses it encountered.

I can imagine other uses of the computer virus principle which, if not exactly altruistic, are at least
constructive enough to escape the charge of pure vandalism. A computer company might wish to do
market research on the habits of its customers, with a view to improving the design of future
products. Do users like to choose files by pictorial icon, or do they opt to display them by textual
name only? How deeply do people nest folders (directories) within one another? Do people settle
down for a long session with only one program, say a word processors, or are they constantly
switching back and forth, say between writing and drawing programs? Do people succeed in moving
the mouse pointer straight to the target, or do they meander around in time-wasting hunting
movements that could be rectified by a change in design?

The company could send out a questionnaire asking all these questions, but the customers that
replied would be a biased sample and, in any case, their own assessment of their computer-using
behavior might be inaccurate. A better solution would be a market-research computer program.
Customers would be asked to load this program into their system where it would unobtrusively sit,
quietly monitoring and tallying key-presses and mouse movements. At the end of a year, the
customer would be asked to send in the disk file containing all the tallyings of the market-research
program. But again, most people would not bother to cooperate and some might see it as an invasion
of privacy and of their disk space.



The perfect solution, from the company's point of view, would be a virus. Like any other virus, it
would be self-replicating and secretive. But it would not be destructive or facetious like an ordinary
virus. Along with its self-replicating booster it would contain a market-research warhead. The virus
would be released surreptitiously into the community of computer users. Just like an ordinary virus
it would spread around, as people passed floppy disks and e-mail around the community. As the
virus spread from computer to computer, it would build up statistics on users behavior, monitored
secretly from deep within a succession of systems. Every now and again, a copy of the viruses
would happen to find its way, by normal epidemic traffic, back into one of the company's own
computers. There it would be debriefed and its data collated with data from other copies of the virus
that had come ~“home."

Looking into the future, it is not fanciful to imagine a time when viruses, both bad and good, have
become so ubiquitous that we could speak of an ecological community of viruses and legitimate
programs coexisting in the silicosphere. At present, software is advertised as, say, ~ Compatible with
System 7." In the future, products may be advertised as ~~Compatible with all viruses registered in
the 1998 World Virus Census; immune to all listed virulent viruses; takes full advantage of the
facilities offered by the following benign viruses if present..." Word-processing software, say, may
hand over particular functions, such as word-counting and string-searches, to friendly viruses
burrowing autonomously through the text.

Looking even further into the future, whole integrated software systems might grow, not by design,
but by something like the growth of an ecological community such as a tropical rain-forest. Gangs
of mutually compatible viruses might grow up, in the same way as genomes can be regarded as
gangs of mutually compatible genes (Dawkins, 1982). Indeed, | have even suggested that our
genomes should be regarded as gigantic colonies of viruses (Dawkins, 1976). Genes cooperate with
one another in genomes because natural selection has favored those genes that prosper in the
presence of the other genes that happen to be common in the gene pool. Different gene pools may
evolve towards different combinations of mutually compatible genes. | envisage a time when, in the
same kind of way, computer viruses may evolve towards compatibility with other viruses, to form
communities or gangs. But then again, perhaps not! At any rate, | find the speculation more
alarming than exciting.

At present, computer viruses don't strictly evolve. They are invented by human programmers, and if
they evolve they do so in the same weak sense as cars or aeroplanes evolve. Designers derive this
year's car as a slight modification of last year's car, and then may, more or less consciously, continue
a trend of the last few years --- further flattening of the radiator grill or whatever it may be.
Computer virus designers dream up ever more devious tricks for outwitting the programmers of
anti-virus software. But computer viruses don't --- so far --- mutate and evolve by true natural
selection. They may do so in the future. Whether they evolve by natural selection, or whether their
evolution is steered by human designers, may not make much difference to their eventual
performance. By either kind of evolution, we expect them to become better at concealment, and we
expect them to become subtly compatible with other viruses that are at the same time prospering in
the computer community.

DNA viruses and computer viruses spread for the same reason: an environment exists in which there
is machinery well set up to duplicate and spread them around and to obey the instructions that the
viruses embody. These two environments are, respectively, the environment of cellular physiology
and the environment provided by a large community of computers and data-handling machinery.
Are there any other environments like these, any other humming paradises of replication?



3 The Infected Mind

I have already alluded to the programmed-in gullibility of a child, so useful for learning language
and traditional wisdom, and so easily subverted by nuns, Moonies and their ilk. More generally, we
all exchange information with one another. We don't exactly plug floppy disks into slots in one
another's skulls, but we exchange sentences, both through our ears and through our eyes. We notice
each other's styles of moving and dressing and are influenced. We take in advertising jingles, and
are presumably persuaded by them, otherwise hard-headed businessmen would not spend so much
money polluting their air with them.

Think about the two qualities that a virus, or any sort of parasitic replicator, demands of a friendly
medium,. the two qualities that make cellular machinery so friendly towards parasitic DNA, and that
make computers so friendly towards computer viruses. These qualities are, firstly, a readiness to
replicate information accurately, perhaps with some mistakes that are subsequently reproduced
accurately; and, secondly, a readiness to obey instructions encoded in the information so replicated.

Cellular machinery and electronic computers excel in both these virus-friendly qualities. How do
human brains match up? As faithful duplicators, they are certainly less perfect than either cells or
electronic computers. Nevertheless, they are still pretty good, perhaps about as faithful as an RNA
virus, though not as good as DNA with all its elaborate proofreading measures against textual
degradation. Evidence of the fidelity of brains, especially child brains, as data duplicators is
provided by language itself. Shaw's Professor Higgins was able by ear alone to place Londoners in
the street where they grew up. Fiction is not evidence for anything, but everyone knows that
Higgins's fictional skill is only an exaggeration of something we can all down. Any American can
tell Deep South from Mid West, New England from Hillbilly. Any New Yorker can tell Bronx from
Brooklyn. Equivalent claims could be substantiated for any country. What this phenomenon means
is that human brains are capable of pretty accurate copying (otherwise the accents of, say, Newcastle
would not be stable enough to be recognized) but with some mistakes (otherwise pronunciation
would not evolve, and all speakers of a language would inherit identically the same accents from
their remote ancestors). Language evolves, because it has both the great stability and the slight
changeability that are prerequisites for any evolving system.

The second requirement of a virus-friendly environment --- that it should obey a program of coded
instructions --- is again only quantitatively less true for brains than for cells or computers. We
sometimes obey orders from one another, but also we sometimes don't. Nevertheless, it is a telling
fact that, the world over, the vast majority of children follow the religion of their parents rather than
any of the other available religions. Instructions to genuflect, to bow towards Mecca, to nod one's
head rhythmically towards the wall, to shake like a maniac, to ““speak in tongues" --- the list of such
arbitrary and pointless motor patterns offered by religion alone is extensive --- are obeyed, if not
slavishly, at least with some reasonably high statistical probability.

Less portentously, and again especially prominent in children, the ““craze" is a striking example of
behavior that owes more to epidemiology than to rational choice. Yo-yos, hula hoops and pogo
sticks, with their associated behavioral fixed actions, sweep through schools, and more sporadically
leap from school to school, in patterns that differ from a measles epidemic in no serious particular.
Ten years ago, you could have traveled thousands of miles through the United States and never seen
a baseball cap turned back to front. Today, the reverse baseball cap is ubiquitous. I do not know
what the pattern of geographical spread of the reverse baseball cap precisely was, but epidemiology
is certainly among the professions primarily qualified to study it. We don't have to get into
arguments about ““determinism"; we don't have to claim that children are compelled to imitate their



fellows' hat fashions. It is enough that their hat-wearing behavior, as a matter of fact, is statistically
affected by the hat-wearing behavior of their fellows.

Trivial though they are, crazes provide us with yet more circumstantial evidence that human minds,
especially perhaps juvenile ones, have the qualities that we have singled out as desirable for an
informational parasite. At the very least the mind is a plausible candidate for infection by something
like a computer virus, even if it is not quite such a parasite's dream-environment as a cell nucleus or
an electronic computer.

It is intriguing to wonder what it might feel like, from the inside, if one's mind were the victim of a
“virus." This might be a deliberately designed parasite, like a present-day computer virus. Or it
might be an inadvertently mutated and unconsciously evolved parasite. Either way, especially if the
evolved parasite was the memic descendant of a long line of successful ancestors, we are entitled to
expect the typical “"mind virus" to be pretty good at its job of getting itself successfully replicated.

Progressive evolution of more effective mind-parasites will have two aspects. New ~~mutants"
(either random or designed by humans) that are better at spreading will become more numerous.
And there will be a ganging up of ideas that flourish in one another's presence, ideas that mutually
support one another just as genes do and as | have speculated computer viruses may one day do. We
expect that replicators will go around together from brain to brain in mutually compatible gangs.
These gangs will come to constitute a package, which may be sufficiently stable to deserve a
collective name such as Roman Catholicism or Voodoo. It doesn't too much matter whether we
analogize the whole package to a single virus, to each one of the component parts to a single virus.
The analogy is not that precise anyway, just as the distinction between a computer virus and a
computer worm is nothing to get worked up about. What matters is that minds are friendly
environments to parasitic, self-replicating ideas or information, and that minds are typically
massively infected.

Like computer viruses, successful mind viruses will tend to be hard for their victims to detect. If you
are the victim of one, the chances are that you won't know it, and may even vigorously deny it.
Accepting that a virus might be difficult to detect in your own mind, what tell-tale signs might you
look out for? I shall answer by imaging how a medical textbook might describe the typical
symptoms of a sufferer (arbitrarily assumed to be male).

1. The patient typically finds himself impelled by some deep, inner conviction that something is
true, or right, or virtuous: a conviction that doesn't seem to owe anything to evidence or reason, but
which, nevertheless, he feels as totally compelling and convincing. We doctors refer to such a belief
as faith."

2. Patients typically make a positive virtue of faith's being strong and unshakable, in spite of not
being based upon evidence. Indeed, they may fell that the less evidence there is, the more virtuous
the belief (see below).

This paradoxical idea that lack of evidence is a positive virtue where faith is concerned has
something of the quality of a program that is self-sustaining, because it is self-referential (see the
chapter ~"On Viral Sentences and Self-Replicating Structures" in Hofstadter, 1985). Once the
proposition is believed, it automatically undermines opposition to itself. The ““lack of evidence is a
virtue" idea could be an admirable sidekick, ganging up with faith itself in a clique of mutually
supportive viral programs.

3. A related symptom, which a faith-sufferer may also present, is the conviction that *~mystery," per



se, is a good thing. It is not a virtue to solve mysteries. Rather we should enjoy them, even revel in
their insolubility.

Any impulse to solve mysteries could be serious inimical to the spread of a mind virus. It would not,
therefore, be surprising if the idea that ““mysteries are better not solved" was a favored member of a
mutually supporting gang of viruses. Take the ~"Mystery of Transubstantiation." It is easy and non-
mysterious to believe that in some symbolic or metaphorical sense the eucharistic wine turns into the
blood of Christ. The Roman Catholic doctrine of transubstantiation, however, claims far more. The
““whole substance" of the wine is converted into the blood of Christ; the appearance of wine that
remains is ~ merely accidental,” ““inhering in no substance" (Kenny, 1986, p. 72). Transubstantiation
is colloquially taught as meaning that the wine "literally" turns into the blood of Christ. Whether in
its obfuscatory Aristotelian or its franker colloquial form, the claim of transubstantiation can be
made only if we do serious violence to the normal meanings of words like " “substance" and
“literally." Redefining words is not a sin, but, if we use words like ““whole substance™ and
“literally” for this case, what word are we going to use when we really and truly want to say that
something did actually happen? As Anthony Kenny observed of his own puzzlement as a young
seminarian, "For all I could tell, my typewriter might be Benjamin Disraeli transubstantiated...."

Roman Catholics, whose belief in infallible authority compels them to accept that wine becomes
physically transformed into blood despite all appearances, refer to the ““mystery" of
transubstantiation. Calling it a mystery makes everything OK, you see. At least, it works for a mind
well prepared by background infection. Exactly the same trick is performed in the ““mystery" of the
Trinity. Mysteries are not meant to be solved, they are meant to strike awe. The ““mystery is a
virtue" idea comes to the aid of the Catholic, who would otherwise find intolerable the obligation to
believe the obvious nonsense of the transubstantiation and the "“three-in-one." Again, the belief that
““mystery is a virtue" has a self-referential ring. As Hofstadter might put it, the very mysteriousness
of the belief moves the believer to perpetuate the mystery.

An extreme symptom of ““mystery is a virtue" infection is Tertullian's ~~Certum est quia impossibile
est” (It is certain because it is impossible"). That way madness lies. One is tempted to quote Lewis
Carroll's White Queen, who, in response to Alice's “"One can't believe impossible things" retorted "I
daresay you haven't had much practice... When | was your age, | always did it for half-an-hour a
day. Why, sometimes I've believed as many as six impossible things before breakfast.” Or Douglas
Adam'’s Electric Monk, a labor-saving device programmed to do your believing for you, which was
capable of believing things they'd have difficulty believing in Salt Lake City" and which, at the
moment of being introduced to the reader, believed, contrary to all the evidence, that everything in
the world was a uniform shade of pink. But White Queens and Electric Monks become less funny
when you realize that these virtuoso believers are indistinguishable from revered theologians in real
life. "It is by all means to be believed, because it is absurd" (Tertullian again). Sir Thomas Browne
(1635) quotes Tertullian with approval, and goes further: “"Methinks there be not impossibilities
enough in religion for an active faith." And "I desire to exercise my faith in the difficultest point;
for to credit ordinary and visible objects is not faith, but perswasion [sic]."

I have the feeling that something more interesting is going on here than just plain insanity or
surrealist nonsense, something akin to the admiration we feel when we watch a ten-ball juggler on a
tightrope. It is as though the faithful gain prestige through managing to believe even more
impossible things than their rivals succeed in believing. Are these people testing --- exercising ---
their believing muscles, training themselves to believe impossible things so that they can take in
their stride the merely improbable things that they are ordinarily called upon to believe?



While | was writing this, the Guardian (July 29, 1991) fortuitously carried a beautiful example. It
came in an interview with a rabbi undertaking the bizarre task of vetting the kosher-purity of food
products right back to the ultimate origins of their minutest ingredients. He was currently agonizing
over whether to go all the way to China to scrutinize the menthol that goes into cough sweets.
“"Have you ever tried checking Chinese menthol... it was extremely difficult, especially since the
first letter we sent received the reply in best Chinese English, "The product contains no kosher'...
China has only recently started opening up to kosher investigators. The menthol should be OK, but
you can never be absolutely sure unless you visit." These kosher investigators run a telephone hot-
line on which up-to-the-minute red-alerts of suspicion are recorded against chocolate bars and cod-
liver oil. The rabbi sighs that the green-inspired trend away from artificial colors and flavors
““makes life miserable in the kosher field because you have to follow all these things back." When
the interviewer asks him why he bothers with this obviously pointless exercise, he makes it very
clear that the point is precisely that there is no point:

That most of the Kashrut laws are divine ordinances without reason given is 100 per cent the
point. It is very easy not to murder people. Very easy. It is a little bit harder not to steal
because one is tempted occasionally. So that is no great proof that I believe in God or am
fulfilling His will. But, if He tells me not to have a cup of coffee with milk in it with my
mincemeat and peaces at lunchtime, that is a test. The only reason | am doing that is because
I have been told to so do. It is something difficult.

Helena Cronin has suggested to me that there may be an analogy here to Zahavi's handicap theory of
sexual selection and the evolution of signals (Zahavi, 1975). Long unfashionable, even ridiculed
(Dawkins, 1976), Zahavi's theory has recently been cleverly rehabilitated (Grafen, 1990 a, b) and is
now taken seriously by evolutionary biologists (Dawkins, 1989). Zahavi suggests that peacocks, for
instance, evolve their absurdly burdensome fans with their ridiculously conspicuous (to predators)
colors, precisely because they are burdensome and dangerous, and therefore impressive to females.
The peacock is, in effect, saying: ~~Look how fit and strong | must be, since | can afford to carry
around this preposterous tail."

To avoid misunderstanding of the subjective language in which Zahavi likes to make his points, |
should add that the biologist's convention of personifying the unconscious actions of natural
selection is taken for granted here. Grafen has translated the argument into an orthodox Darwinian
mathematical model, and it works. No claim is here being made about the intentionality or
awareness of peacocks and peahens. They can be as sphexish or as intentional as you please
(Dennett, 1983, 1984). Moreover, Zahavi's theory is general enough not to depend upon a Darwinian
underpinning. A flower advertising its nectar to a ~skeptical" bee could benefit from the Zahavi
principle. But so could a human salesman seeking to impress a client.

The premise of Zahavi's idea is that natural selection will favor skepticism among females (or
among recipients of advertising messages generally). The only way for a male (or any advertiser) to
authenticate his boast of strength (quality, or whatever is is) is to prove that it is true by shouldering
a truly costly handicap --- a handicap that only a genuinely strong (high quality, etc.) male could
bear. It may be called the principle of costly authentication. And now to the point. Is it possible that
some religious doctrines are favored not in spite of being ridiculous but precisely because they are
ridiculous? Any wimp in religion could believe that bread symbolically represents the body of
Christ, but it takes a real, red-blooded Catholic to believe something as daft as the
transubstantiation. If you believe that you can believe anything, and (witness the story of Doubting
Thomas) these people are trained to see that as a virtue.



Let us return to our list of symptoms that someone afflicted with the mental virus of faith, and its
accompanying gang of secondary infections, may expect to experience.

4. The sufferer may find himself behaving intolerantly towards vectors of rival faiths, in extreme
cases even killing them or advocating their deaths. He may be similarly violent in his disposition
towards apostates (people who once held the faith but have renounced it); or towards heretics
(people who espouse a different --- often, perhaps significantly, only very slightly different ---
version of the faith). He may also feel hostile towards other modes of thought that are potentially
inimical to his faith, such as the method of scientific reason which may function rather like a piece
of anti-viral software.

The threat to kill the distinguished novelist Salman Rushdie is only the latest in a long line of sad
examples. On the very day that | wrote this, the Japanese translator of The Satanic Verses was found
murdered, a week after a near-fatal attack on the Italian translator of the same book. By the way, the
apparently opposite symptom of *“sympathy” for Muslim ""hurt," voiced by the Archbishop of
Canterbury and other Christian leaders (verging, in the case of the Vatican, on outright criminal
complicity) is, of course, a manifestation of the symptom we discussed earlier: the delusion that
faith, however obnoxious its results, has to be respected simply because it is faith.

Murder is an extreme, of course. But there is an even more extreme symptom, and that is suicide in
the militant service of a faith. Like a soldier ant programmed to sacrifice her life for germ-line
copies of the genes that did the programming, a young Arab or Japanese [??!] is taught that to die in
a holy war is the quickest way to heaven. Whether the leaders who exploit him really believe this
does not diminish the brutal power that the ““suicide mission virus" wields on behalf of the faith. Of
course suicide, like murder, is a mixed blessing: would-be converts may be repelled, or may treat
with contempt a faith that is perceived as insecure enough to need such tactics.

More obviously, if too many individuals sacrifice themselves the supply of believers could run low.
This was true of a notorious example of faith-inspired suicide, though in this case it was not
““kamikaze" death in battle. The Peoples' Temple sect became extinct when its leader, the Reverend
Jim Jones, led the bulk of his followers from the United States to the Promised Land of " Jonestown"
in the Guyanan jungle where he persuaded more than 900 of them, children first, to drink cyanide.
The macabre affair was fully investigated by a team from the San Francisco Chronicle (Kilduff and
Javers, 1978).

Jones, "“the Father," had called his flock together and told them it was time to depart for
heaven.

“"We're going to meet," he promised, ""in another place."

The words kept coming over the camp's loudspeakers.

“"There is great dignity in dying. It is a great demonstration for everyone to die."

Incidentally, it does not escape the trained mind of the alert sociobiologist that Jones, within his sect
in earlier days, ~“proclaimed himself the only person permitted to have sex" (presumably his partners
were also permitted). A secretary would arrange for Jones's liaisons. She would call up and say,
“Father hates to do this, but he has this tremendous urge and could you please...?' " His victims were
not only female. One 17-year-old male follower, from the days when Jones's community was still in
San Francisco, told how he was taken for dirty weekends to a hotel where Jones received a
““minister's discount for Rev. Jim Jones and son.” The same boy said: "I was really in awe of him.
He was more than a father. | would have killed my parents for him." What is remarkable about the
Reverend Jim Jones is not his own self-serving behavior but the almost superhuman gullibility of his



followers. Given such prodigious credulity, can anyone doubt that human minds are ripe for
malignant infection?

Admittedly, the Reverend Jones conned only a few thousand people. But his case is an extreme, the
tip of an iceberg. The same eagerness to be conned by religious leaders is widespread. Most of us
would have been prepared to bet that nobody could get away with going on television and saying, in
all but so many words, ~~Send me your money, so that | can use it to persuade other suckers to send
me their money too." Yet today, in every major conurbation in the United States, you can find at
least one television evangelist channel entirely devoted to this transparent confidence trick. And
they get away with it in sackfuls. Faced with suckerdom on this awesome scale, it is hard not to feel
a grudging sympathy with the shiny-suited conmen. Until you realize that not all the suckers are
rich, and that it is often widows' mites on which the evangelists are growing fat. | have even heard
one of them explicitly invoking the principle that | now identify with Zahavi's principle of costly
authentication. God really appreciates a donation, he said with passionate sincerity, only when that
donation is so large that it hurts. Elderly paupers were wheeled on to testify how much happier they
felt since they had made over their little all to the Reverend whoever it was.

5. The patient may notice that the particular convictions that he holds, while having nothing to do
with evidence, do seem to owe a great deal to epidemiology. Why, he may wonder, do I hold this set
of convictions rather than that set? Is it because I surveyed all the world's faiths and chose the one
whose claims seemed most convincing? Almost certainly not. If you have a faith, it is statistically
overwhelmingly likely that it is the same faith as your parents and grandparents had. No doubt
soaring cathedrals, stirring music, moving stories and parables, help a bit. But by far the most
important variable determining your religion is the accident of birth. The convictions that you so
passionately believe would have been a completely different, and largely contradictory, set of
convictions, if only you had happened to be born in a different place. Epidemiology, not evidence.

6. If the patient is one of the rare exceptions who follows a different religion from his parents, the
explanation may still be epidemiological. To be sure, it is possible that he dispassionately surveyed
the world's faiths and chose the most convincing one. But it is statistically more probable that he has
been exposed to a particularly potent infective agent --- a John Wesley, a Jim Jones or a St. Paul.
Here we are talking about horizontal transmission, as in measles. Before, the epidemiology was that
of vertical transmission, as in Huntington's Chorea.

7. The internal sensations of the patient may be startlingly reminiscent of those more ordinarily
associated with sexual love. This is an extremely potent force in the brain, and it is not surprising
that some viruses have evolved to exploit it. St. Teresa of Avila's famously orgasmic vision is too
notorious to need quoting again. More seriously, and on a less crudely sensual plane, the philosophy
Anthony Kenny provides moving testimony to the pure delight that awaits those that manage to
believe in the mystery of transubstantiation. After describing his ordination as a Roman Catholic
priest, empowered by laying on of hands to celebrate Mass, he goes on that he vividly recalls

the exaltation of the first months during which | had the power to say Mass. Normally a slow
and sluggish riser, 1 would leap early out of bed, fully awake and full of excitement at the
thought of the momentous act | was privileged to perform. I rarely said the public
Community Mass: most days | celebrated alone at a side altar with a junior member of the
College to serve as acolyte and congregation. But that made no difference to the solemnity of
the sacrifice or the validity of the consecration.

It was touching the body of Christ, the closeness of the priest to Jesus, which most enthralled
me. | would gaze on the Host after the words of consecration, soft-eyed like a lover looking



into the eyes of his beloved... Those early days as a priest remain in my memory as days of
fulfilment and tremulous happiness; something precious, and yet too fragile to last, like a
romantic love-affair brought up short by the reality of an ill-assorted marriage. (Kenny,
1986, pp. 101-2)

Dr. Kenny is affectingly believable that it felt to him, as a young priest, as though he was in love
with the consecrated host. What a brilliantly successful virus! On the same page, incidentally,
Kenny also shows us that the virus is transmitted contagiously --- if not literally then at least in some
sense --- from the palm of the infecting bishop's hand through the top of the new priest's head:

If Catholic doctrine is true, every priest validly ordained derives his orders in an unbroken
line of laying on of hands, through the bishop who ordains him, back to one of the twelve
Apostles... there must be centuries-long, recorded chains of layings on of hands. It surprises
me that priests never seem to trouble to trace their spiritual ancestry in this way, finding out
who ordained their bishop, and who ordained him, and so on to Julius Il or Celestine V or
Hildebrand, or Gregory the Great, perhaps. (Kenny, 1986, p. 101)

It surprises me, too.

4 |s Science a Virus

No. Not unless all computer programs are viruses. Good, useful programs spread because people
evaluate them, recommend them and pass them on. Computer viruses spread solely because they
embody the coded instructions: ~“Spread me." Scientific ideas, like all memes, are subject to a kind
of natural selection, and this might look superficially virus-like. But the selective forces that
scrutinize scientific ideas are not arbitrary and capricious. They are exacting, well-honed rules, and
they do not favor pointless self-serving behavior. They favor all the virtues laid out in textbooks of
standard methodology: testability, evidential support, precision, quantifiability, consistency,
intersubjectivity, repeatability, universality, progressiveness, independence of cultural milieu, and so
on. Faith spreads despite a total lack of every single one of these virtues.

You may find elements of epidemiology in the spread of scientific ideas, but it will be largely
descriptive epidemiology. The rapid spread of a good idea through the scientific community may
even look like a description of a measles epidemic. But when you examine the underlying reasons
you find that they are good ones, satisfying the demanding standards of scientific method. In the
history of the spread of faith you will find little else but epidemiology, and causal epidemiology at
that. The reason why person A believes one thing and B believes another is simply and solely that A
was born on one continent and B on another. Testability, evidential support and the rest aren't even
remotely considered. For scientific belief, epidemiology merely comes along afterwards and
describes the history of its acceptance. For religious belief, epidemiology is the root cause.

5 Epilogue

Happily, viruses don't win every time. Many children emerge unscathed from the worst that nuns
and mullahs can throw at them. Anthony Kenny's own story has a happy ending. He eventually
renounced his orders because he could no longer tolerate the obvious contradictions within Catholic
belief, and he is now a highly respected scholar. But one cannot help remarking that it must be a
powerful infection indeed that took a man of his wisdom and intelligence --- President of the British
Academy, no less --- three decades to fight off. Am I unduly alarmist to fear for the soul of my six-
year-old innocent?
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Religion's misguided missiles
Promise a young man that death is not the end and he will willingly cause disaster

The following Richard Dawkins essay appeared in the popular U.K. news website, The
Guardian on September 15, 2001, four days after the World Trade Center terrorist attack.

A guided missile corrects its trajectory as it flies, homing in, say, on the heat of a jet plane's
exhaust. A great improvement on a simple ballistic shell, it still cannot discriminate
particular targets. It could not zero in on a designated New York skyscraper if launched
from as far away as Boston.

That is precisely what a modern "smart missile” can do. Computer miniaturisation has
advanced to the point where one of today's smart missiles could be programmed with an
image of the Manhattan skyline together with instructions to home in on the north tower of
the World Trade Centre. Smart missiles of this sophistication are possessed by the United
States, as we learned in the Gulf war, but they are economically beyond ordinary terrorists
and scientifically beyond theocratic governments. Might there be a cheaper and easier
alternative?

In the second world war, before electronics became cheap and miniature, the psychologist
BF Skinner did some research on pigeon-guided missiles. The pigeon was to sit in a tiny
cockpit, having previously been trained to peck keys in such a way as to keep a designated
target in the centre of a screen. In the missile, the target would be for real.

The principle worked, although it was never put into practice by the US authorities. Even
factoring in the costs of training them, pigeons are cheaper and lighter than computers of
comparable effectiveness. Their feats in Skinner's boxes suggest that a pigeon, after a
regimen of training with colour slides, really could guide a missile to a distinctive landmark
at the southern end of Manhattan island. The pigeon has no idea that it is guiding a missile.
It just keeps on pecking at those two tall rectangles on the screen, from time to time a food
reward drops out of the dispenser, and this goes on until... oblivion.

Pigeons may be cheap and disposable as on-board guidance systems, but there's no
escaping the cost of the missile itself. And no such missile large enough to do much
damage could penetrate US air space without being intercepted. What is needed is a
missile that is not recognised for what it is until too late. Something like a large civilian
airliner, carrying the innocuous markings of a well-known carrier and a great deal of fuel.
That's the easy part. But how do you smuggle on board the necessary guidance system?
You can hardly expect the pilots to surrender the left-hand seat to a pigeon or a computer.

How about using humans as on-board guidance systems, instead of pigeons? Humans are
at least as numerous as pigeons, their brains are not significantly costlier than pigeon
brains, and for many tasks they are actually superior. Humans have a proven track record
in taking over planes by the use of threats, which work because the legitimate pilots value
their own lives and those of their passengers.

The natural assumption that the hijacker ultimately values his own life too, and will act
rationally to preserve it, leads air crews and ground staff to make calculated decisions that



would not work with guidance modules lacking a sense of self-preservation. If your plane is
being hijacked by an armed man who, though prepared to take risks, presumably wants to
go on living, there is room for bargaining. A rational pilot complies with the hijacker's
wishes, gets the plane down on the ground, has hot food sent in for the passengers and
leaves the negotiations to people trained to negotiate.

The problem with the human guidance system is precisely this. Unlike the pigeon version, it
knows that a successful mission culminates in its own destruction. Could we develop a
biological guidance system with the compliance and dispensability of a pigeon but with a
man's resourcefulness and ability to infiltrate plausibly? What we need, in a nutshell, is a
human who doesn't mind being blown up. He'd make the perfect on-board guidance
system. But suicide enthusiasts are hard to find. Even terminal cancer patients might lose
their nerve when the crash was actually looming.

Could we get some otherwise normal humans and somehow persuade them that they are
not going to die as a consequence of flying a plane smack into a skyscraper? If only!
Nobody is that stupid, but how about this - it's a long shot, but it just might work. Given that
they are certainly going to die, couldn't we sucker them into believing that they are going to
come to life again afterwards? Don't be daft! No, listen, it might work. Offer them a fast
track to a Great Oasis in the Sky, cooled by everlasting fountains. Harps and wings
wouldn't appeal to the sort of young men we need, so tell them there's a special martyr's
reward of 72 virgin brides, guaranteed eager and exclusive.

Would they fall for it? Yes, testosterone-sodden young men too unattractive to get a
woman in this world might be desperate enough to go for 72 private virgins in the next.

It's a tall story, but worth a try. You'd have to get them young, though. Feed them a
complete and self-consistent background mythology to make the big lie sound plausible
when it comes. Give them a holy book and make them learn it by heart. Do you know, |
really think it might work. As luck would have it, we have just the thing to hand: a ready-
made system of mind-control which has been honed over centuries, handed down through
generations. Millions of people have been brought up in it. It is called religion and, for
reasons which one day we may understand, most people fall for it (nowhere more so than
America itself, though the irony passes unnoticed). Now all we need is to round up a few of
these faith-heads and give them flying lessons.

Facetious? Trivialising an unspeakable evil? That is the exact opposite of my intention,
which is deadly serious and prompted by deep grief and fierce anger. | am trying to call
attention to the elephant in the room that everybody is too polite - or too devout - to notice:
religion, and specifically the devaluing effect that religion has on human life. | don't mean
devaluing the life of others (though it can do that too), but devaluing one's own life. Religion
teaches the dangerous nonsense that death is not the end.

If death is final, a rational agent can be expected to value his life highly and be reluctant to
risk it. This makes the world a safer place, just as a plane is safer if its hijacker wants to
survive. At the other extreme, if a significant number of people convince themselves, or are
convinced by their priests, that a martyr's death is equivalent to pressing the hyperspace
button and zooming through a wormhole to another universe, it can make the world a very
dangerous place. Especially if they also believe that that other universe is a paradisical



escape from the tribulations of the real world. Top it off with sincerely believed, if ludicrous
and degrading to women, sexual promises, and is it any wonder that naive and frustrated
young men are clamouring to be selected for suicide missions?

There is no doubt that the afterlife-obsessed suicidal brain really is a weapon of immense
power and danger. It is comparable to a smart missile, and its guidance system is in many
respects superior to the most sophisticated electronic brain that money can buy. Yet to a
cynical government, organisation, or priesthood, it is very very cheap.

Our leaders have described the recent atrocity with the customary cliche: mindless
cowardice. "Mindless" may be a suitable word for the vandalising of a telephone box. It is
not helpful for understanding what hit New York on September 11. Those people were not
mindless and they were certainly not cowards. On the contrary, they had sufficiently
effective minds braced with an insane courage, and it would pay us mightily to understand
where that courage came from.

It came from religion. Religion is also, of course, the underlying source of the divisiveness
in the Middle East which motivated the use of this deadly weapon in the first place. But that
is another story and not my concern here. My concern here is with the weapon itself. To fill
a world with religion, or religions of the Abrahamic kind, is like littering the streets with
loaded guns. Do not be surprised if they are used.



Interview with Richard Dawkins

Preliminaries

Between 13 August 1995 and 26 August 1995 Steven Carr posted the transcript of a
1994 Channel-4 (U.K.) interview with biologist Richard Dawkins to the Usenet
newsgroup alt.atheism.moderated. With Steven's permission, | have made the
postings available here. | have combined Steven's multiple postings into one
document, made some formatting changes, deleted Steven's comments, fixed typos,
and changed some British spellings to American ones.

In my opinion, Dawkins was as provocative and clear in his statements as ever,

and | cannot but agree with what he says. Not surprisingly, the series of

postings generated a mass of crackpot attempts at rationalizations of the

concept of God with science and the Universe. In spite of the moderation, the
signal-to-noise ratio in alt.atheism.moderated quickly plummeted to zero.

Feedback: If you have questions or comments regarding the HTML formatting,
please send them to me at krishna_kunchith@hotmail.com. If you have any
questions about the interview or transcription, direct them at Steven Carr. If

you have comments about the contents of the interview, mail Richard Dawkins at
Oxford.

Enjoy.

Krishna.

Introduction

Channel 4 in the UK ran a half-hour series of interviews in 1994 called The
Vision Thing. Various people with different beliefs were interviewed by Sheena
McDonald, a respected TV journalist. The only atheist viewpoint was put by
Richard Dawkins on 15 Aug. 1994.

The views expressed do not necessarily agree with mine. This is not just the
usual disclaimer.

Note that throughout the interview Sheena McDonald had a half-smile on her face
as if to say "Well, these are strange opinions but | suppose I'll have to give
them a hearing". She was though, as always, scrupulously fair.

At the time of the interview Richard Dawkins was reader in zoology at the
University of Oxford. He is now Professor of Public Understanding of Science at
Oxford. He currently has 3 of the top 10 best selling science books in Britain.
Steven Carr.

Interview: Sheena McDonald and Richard Dawkins

McDonald's intro: Imagine no religion! Even non-believers recognize the shock
value of John Lennon's lyric. A godless universe is still a shocking idea in

most parts of the world. But one English zoologist crusades for his vision of a
world of truth, a world without religion, which he says is the enemy of truth, a
world which understands the true meaning of life. He's called himself a

scientific zealot. In London | met Richard Dawkins.

McDonald: Richard Dawkins, you have a vision of the world---this world free of
lies, not the little lies that we protect ourselves with, but what you would see

as the big lie, which is that God or some omnipotent creator made and oversees
the world. Now, a lot of people are looking for meaning in the world, a lot of
them find it through faith. So what's attractive about your godless world,

what's beautiful---why would anyone want to live in your world?

Dawkins: The world and the universe is an extremely beautiful place, and the
more we understand about it the more beautiful does it appear. It is an
immensely exciting experience to be born in the world, born in the universe, and



look around you and realize that before you die you have the opportunity of
understanding an immense amount about that world and about that universe and
about life and about why we're here. We have the opportunity of understanding
far, far more than any of our predecessors ever. That is such an exciting
possibility, it would be such a shame to blow it and end your life not having
understood what there is to understand.

McDonald: Right, well, let's maximize this opportunity. Paint the world,

describe the opportunity that too many of us---you will probably say most of
us---are not exploiting to appreciate the world and to understand the world.
Dawkins: Well, suppose you look at an animal such as a human or a hedgehog or a
bat, and you really want to understand how it works. The scientific way of
understanding how it works would be to treat it rather as an engineer would

treat a machine. So if an engineer was handed this television camera that
engineer would get a screwdriver out, take it to bits, perhaps try to work out a
circuit diagram and try to work out what this thing did, what it was good for,

how it works, would explain the functioning of the whole machine in terms of the
bits, in terms of the parts.

Then the engineer would probably want to know how it came to be where it was,
what's the history of it---was it put together in a factory? Was it sort of

suddenly just gelled together spontaneously? Now those are the sorts of
questions that a scientist would ask about a bat or a hedgehog or a human, and
we've got a long way to go, but a great deal of progress has been made. We
really do understand a lot about how we and rats and pigeons work.

I've spoken only of the mechanism of a living thing. There's a whole other set

of questions about the history of living things, because each living thing comes
into the world through being born or hatched, so you have to ask, where did it
get its structure from? It got it largely from its genes. Where do the genes

come from? From the parents, the grand-parents, the great-grand parents. You go
on back through the history, back through countless generations of history,
through fish ancestors, through worm-like ancestors, through protozoa-like
ancestors, to bacteria-like ancestors.

McDonald: But the end point of this process would simply be an understanding of
the physical world.

Dawkins: What else is there?

McDonald: But to accept your vision, one has to reject what many people hold
very dear and close, which is faith. Now, why is faith, why is religious faith
incompatible with your vision?

Dawkins: Well, faith as | understand it---you wouldn't bother to use the word
faith unless it was being contrasted with some other means of knowing something.
So faith to me means knowing something just because you know it's true, rather
than because you have seen any evidence that it's true.

McDonald: But if | say | believe in God, you cannot disprove the existence of
God.

Dawkins: No, and the virtue of using evidence is precisely that we can come to
an agreement about it. But if you listen to two people who are arguing about
something, and they each of them have passionate faith that they're right, but
they believe different things---they belong to different religions, different

faiths, there is nothing they can do to settle their disagreement short of

shooting each other, which is what they very often actually do.

McDonald: If religion is an obstacle to understanding what you're saying, why is
it getting it wrong?

Dawkins: A creator who created the universe or set up the laws of physics so
that life would evolve or who actually supervised the evolution of life, or

anything like that, would have to be some sort of super-intelligence, some sort
of mega-mind. That mega-mind would have had to be present right at the start of
the universe. The whole message of evolution is that complexity and intelligence
and all the things that would go with being a creative force come late, they

come as a consequence of hundreds of millions of years of natural selection.
There was no intelligence early on in the universe. Intelligence arose, it's



arisen here, maybe it's arisen on lots of other places in the universe. Maybe
somewhere in some other galaxy there is a super-intelligence so colossal that
from our point of view it would be a god. But it cannot have been the sort of
God that we need to explain the origin of the universe, because it cannot have
been there that early.

McDonald: So religion is peddling a fundamental untruth.

Dawkins: Well, | think it is yes.

McDonald: And there is no possibility of there being something beyond our
knowing, beyond your ability as a scientist, zoologist, to [...]

Dawkins: No, that's quite different. | think there's every possibility that

there might be something beyond our knowing. All I've said is that | don't think
there is any intelligence or any creativity or any purposiveness before the

first few hundred million years that the universe has been in existence. So |
don't think it's helpful to equate that which we don't understand with God in

any sense that is already understood in the existing religions.

The gods that are already understood in existing religions are all thoroughly
documented. They do things like forgive sins and impregnate virgins, and they do
all sorts of rather ordinary, mundane, human kinds of things. That has nothing
whatever to do with the high-flown profound difficulties that science may yet
face in understanding the deep problems of the universe.

McDonald: Now a lot of people find great comfort from religion. Not everybody is
as you are---well-favored, handsome, wealthy, with a good job, happy family
life. | mean, your life is good---not everybody's life is good, and religion

brings them comfort.

Dawkins: There are all sorts of things that would be comforting. | expect an
injection of morphine would be comforting---it might be more comforting, for all

| know. But to say that something is comforting is not to say that it's true.
McDonald: You have rejected religion, and you have written about and posited
your own answers to the fundamental questions of life, which are---very crudely,
that we and hedgehogs and bats and trees and geckos are driven by genetic and
non-genetic replicators. Now instantly | want to know, what does that mean?
Dawkins: Replicators are things that have copies of themselves made. It's a
very, very powerful---its' hard to realize what a powerful thing it was when the
first self-replicating entity came into the world. Nowadays the most important
self-replicating entities we know are DNA molecules; the original ones probably
weren't DNA molecules, but they did something similar. Once you've got
self-replicating entities---things that make copies of themselves---you get a
population of them.

McDonald: In that very raw description that makes us---what makes us us? We're
no more than collections of inherited genes each fighting to make its way by the
survival of the fittest.

Dawkins: Yes, if you ask me as a poet to say, how do | react to the idea of
being a vehicle for DNA? It doesn't sound very romantic, does it? It doesn't
sound the sort of vision of life that a poet would have; and I'm quite happy,
quite ready to admit that when I'm not thinking about science I'm thinking in a
very different way.

Itis a very helpful insight to say we are vehicles for our DNA, we are hosts

for DNA parasites which are our genes. Those are insights which help us to
understand an aspect of life. But it's emotive to say, that's all there is to

it, we might as well give up going to Shakespeare plays and give up listening to
music and things, because that's got nothing to do with it. That's an entirely
different subject.

McDonald: Let's talk about listening to music and going to Shakespeare plays.
Now, you coined a word to describe all these various activities which are not
genetically driven, and that word is 'meme' and again this is a replicating
process.

Dawkins: Yes, there are cultural entities which replicate in something like the
same way as DNA does. The spread of the habit of wearing a baseball hat
backwards is something that has spread around the Western world like an



epidemic. It's like a smallpox epidemic. You could actually do epidemiology on
the reverse baseball hat. It rises to a peak, plateaus and | sincerely hope it

will die down soon.

McDonald: What about voting Labour?

Dawkins: Well, you can make---one can take more serious things like that. In a
way, I'd rather not get into that, because I think there are better reasons for
voting Labour than just slavish imitation of what other people do. Wearing a
reverse baseball hat---as far as | know, there is no good reason for that.

One does it because one sees one's friends do or, and one thinks it looks cool,
and that's all. So that really is like a measles epidemic, it really does spread
from brain to brain like a virus.

McDonald: So voting intentions you wouldn't put into that bracket. What about
religious practices?

Dawkins: Well, that's a better example. It doesn't spread, on the whole, in a
horizontal way, like a measles epidemic. It spreads in a vertical way down the
generations. But that kind of thing, | think, spreads down the generations
because children at a certain age are very vulnerable to suggestion.

They tend to believe what they're told, and there are very good reasons for
that. It is easy to see in a Darwinian explanation why children should be
equipped with brains that believe what adults tell them. After all, they have to
learn a language, and learn a lot else from adults. Why wouldn't they believe it
if they're told that they have to pray in a certain way? But in

particular---let's just rephrase that---if they're told that not only do they

have to behave in such a way, but when they grow up it is their duty to pass on
the same message to their children.

Now, once you've got that little recipe, that really is a recipe for passing on

and on down the generations. It doesn't matter how silly the original

instruction is, if you tell it with sufficient conviction to sufficiently young

and gullible children such that when they grow up they will pass it on to their
children, then it will pass on and it will pass on and it will spread and that

could be sufficient explanation.

McDonald: But religion is a very successful meme. | mean, in your own structures
the genes that survive---the ones with the most selfish and successful genes
presumably have some merit. Now if religion is a meme which has survived over
thousands and thousands of years, is it not possible that there is some

intrinsic merit in that?

Dawkins: Yes, there is merit in it. If you ask the question, why does any
replicating entity survive over the years and the generations, it is because it
has merit. But merit to a replicator just means that it's good at replicating.

The rabies virus has considerable merit, and the AIDS virus has enormous merit.
These things spread very successfully, and natural selection has built into them
extremely effective methods of spreading. In the case of the rabies virus it
causes its victims to foam at the mouth, and the virus is actually spread in
saliva. It causes them to bite and to become aggressive, so they tend to bite
other animals, and the saliva gets into them and it gets passed on. This is a
very, very successful virus. It has very considerable merit.

In a way the whole message of the meme and gene idea is that merit is defined as
goodness at getting itself spread around, goodness at self-replication. That's

of course very different from merit as we humans might judge it.

McDonald: You've chosen an analogy there for religion which a lot of them would
find rather hurtful---that it's like an AIDS virus, like a rabies virus.

Dawkins: | think it's a very good analogy. I'm sorry if it's hurtful. I'm trying

to explain why these things spread; and | think it's like a chain letter. It is

the same kind of stick and carrot. It's not, probably, deliberately thought out.

| could write on a piece of paper "Make two copies of this paper and pass them

to friends". | could give it to you. You would read it and make two copies and

pass them, and they would make 2 copies and it becomes 4 copies, 8, 16 copies.
Pretty soon the whole world would be knee-deep in paper. But of course there has



to be some sort of inducement, so | would have to add something like this "If
you do not make 2 copies of this bit of paper and pass it on, you will have bad
luck, or you will go to hell, or some dreadful misfortune will befall you".

| think if we start with a chain letter and then say, well, the chain letter

principle is too simple in itself, but if we then sort of build upon the chain

letter principle and look upon more and more sophisticated inducements to pass
on the message, we shall have a successful explanation.

McDonald: But that's all it can be, | mean, sophisticated inducements or
threats. | was only bothered that a successful meme may invoke something which
has not yet been found in your universe by your methods.

Dawkins: The sophisticated inducements can include the B Minor Mass and the St.
Matthew Passion. | mean, they're pretty good stuff. They're very sophisticated
and very, very beautiful---stained glass windows, Chartres Cathedral, they work
and no wonder they work. | mean they're beautifully done, beautifully crafted.
But | think what you're asking is, does the success of religion down the
centuries imply that there must be some truth in its claims? | don't think that

is necessary at all, because I think there are plenty of other good explanations
which do a better job.

McDonald: Does it exasperate you that people find more pleasure and inspiration
in Chartres or Beethoven or indeed great mosques than they do in the anatomy of
a lizard?

Dawkins: No, not at all. | mean, | think that great artistic experiences---I

don't want to downplay them in any way. | think they are very, very great
experiences, and scientific understanding is on a par with them.

McDonald: And yet, these great artistic achievements have been impelled by
untruths.

Dawkins: Just think how much greater they would have been if they had been
impelled by truth.

McDonald: But can the anatomy of a lizard provoke a great choral symphony?
Dawkins: By calling it the anatomy of a lizard, you, as it were, play for

laughs. But if you put it another way---let's say, does geological time or does

the evolution of life on earth, could that be the inspiration for a great

symphony? Well, of course, it could. It would be hard to imagine a more colossal
inspiration for a great piece of music or poetry than 2,000 million years of

slow, gradual evolutionary change.

McDonald: But ultimately, there's no point beyond the personal celebration of
each life, as far as you're able to. We hope that we're not born into a famine
queue in central Africa. But that's not sufficient for people. Maybe they want

[...]

Dawkins: Look, it may not be [...]

McDonald: But tough, you say [...]

Dawkins:Tough, yes. | don't want to sound callous. | mean, even if | have
nothing to offer, that doesn't matter, because that still doesn't mean that what
anybody else has to offer therefore has to be true.

McDonald: Indeed, but you care about it.

Dawkins: Yes, | do want to offer something. | just wanted to give as a preamble
the point that there may be a vacuum which is left. If religion goes, there may
well be a vacuum in important ways in people's psychology, in people's
happiness, and | don't claim to be able to fill that vacuum, and that is not

what | want to claim to be able to do. | want to find out what's true.

Now, as for what | might have to offer, I've tried to convey the excitement, the
exhilaration of getting as complete a picture of the world and the universe in
which you live as possible. You have the power to make a pretty good model of
the universe in which you live. It's going to be temporary, you're going to die,

but it would be the best way you could spend your time in the universe, to
understand why you're there and place as accurate model of the universe as you
can inside your head. That's what | would like to encourage people to try to do.

| think it's an immensely fulfilling thing to do.

McDonald: And that will be a better world?



Dawkins: It will certainly be a truer world. | mean, people would have a truer
view of the world. I think it would probably be a better world. | think people
would be less ready to fight each other because so much of the maotivation for
fighting would have been removed. | think it would be a better world. It would
be a better world in the sense that people would be more fulfilled in having a
proper understanding of the world instead of a superstitious understanding.
McDonald: So here we are, in your truer world---except we're not, because for
the reasons of juvenile gullibility you suggested the religion meme will
continue to replicate itself around the world. For ever will it, or will we ever
come to your world?

Dawkins: | suspect for a very long time. | don't know about for ever, whatever
for ever is. | mean, | think religion has got an awful long time to go yet,
certainly in some parts of the world. | find that a rather depressing prospect,
but it is probably true.

McDonald: Isn't that to an extent because you've said yourself, what you have to
say may not fill the vacuum which would be left if religion were discarded?
Dawkins: | feel no vacuum. | mean, | feel very happy, very fulfilled. | love my
life and | love all sorts of aspects of it which have nothing to do with my
science. So | don't have a vacuum. | don't feel cold and bleak. | don't think

the world is a cold and bleak place. | think the world is a lovely and a

friendly place and | enjoy being in it.

McDonald: Do you think about death?

Dawkins: Yes. | mean, it's something which is going to happen to all of us and
[...]

McDonald: How do you prepare for death in a world where there isn't a god?
Dawkins: You prepare for it by facing up to the truth, which is that life is

what we have and so we had better live our life to the full while we have it,
because there is nothing after it. We are very lucky accidents or at least each
one of us is---if we hadn't been here, someone else would have been. | take all
this to reinforce my view that | am fantastically lucky to be here and so are
you, and we ought to use our brief time in the sunlight to maximum effect by
trying to understand things and get as full a vision of the world and life as

our brains allow us to, which is pretty full.

McDonald: And that is the first duty, right, responsibility, pleasure of man and
woman. Christians would say "love God, love your neighbor". You would say "try
to understand".

Dawkins: Well, | wouldn't wish to downplay love your neighbor. It would be
rather sad if we didn't do that. But, having agreed that we should love our
neighbor and all the other things that are embraced by that wee phrase, | think
that, yes, understand, understand is a pretty good commandment.

(End of interview)

Sheena McDonald's wrap-up to camera: Richard Dawkins celebrates life before
death with infectious enthusiasm. He rejects life after death with---for
many---uncomfortable enthusiasm. In doing so he shows the courage of a true
zealot, to go on preaching in the face of continuing resistance to a godless
universe. It remains to be seen whether the Dawkins meme, his vision of truth,
will replicate with the success that the prophets, priests, popes and gurus have
enjoyed.

URL: http://www.geocities.com/krishna_kunchith/misc/dawkins.html



No mercy on the violent river of life, - his summary of River out of Eden--The Telegraph May 10, 1995

# An exchange between Michael Poole and Richard Dawkins. Posted by Christian Students in Science (CIS).
Originally published in Science and Christian Beliefin Vol 6 April 1994 and Vol 7 1995:

No mercy on the violent river of life - An exchange between Michael Poole (Christian Students in Science)
and Richard Dawkins

Article in The Telegraph Wednesday May 10th, 1995

Article Adapted from River Out of Eden

CHARLES DARWIN lost his faith with the help of a wasp. "I cannot persuade myself," Darwin wrote, ---that a
beneficent and omnipotent God would have designedly created the Ichneumonidae with the express intention
of their feeding within the living bodies of caterpillars." Actually, Darwin's gradual loss of faith, which he
downplayed for fear of upsetting his devout wife Emma, had more complex causes.

His reference to the Ichneumonidae was aphoristic. The macabre habits to which he referred are shared by
their cousins the digger wasps. A female digger wasp not only lays her egg in a caterpillar (or grasshopper or
bee) so that her larva can feed on it. According to Fabre she also carefully guides her sting into each
ganglion of the prey's central nervous system so as to paralyse it but not kill it. This way, the meat keeps
fresh.

It is not known whether the paralysis acts as a general anaesthetic, or if it is like curare in just freezing the
victim's ability to move. If the latter, the prey might be aware of being eaten alive from inside, but unable to
move a muscle to do anything about it. This sounds savagely cruel but nature is not cruel, only pitilessly
indifferent. This is one of the hardest lessons for humans to learn. We cannot accept that things might be
neither good nor evil, neither cruel nor kind, but simply indifferent to all suffering, lacking all purpose.

The river of my new book's title is a river of DNA and it flows through time, not space. DNA is the hereditary
chemical that characterises every living thing by carrying its genetic specifications. This is a river of
information not of bones and tissues: a river of abstract instructions for building bodies, not a river of solid
bodies themselves. The information passes through bodies, and affects them, but it is not affected by them
on its way through.

Instead of a river of genes, we could equally well speak of a band of good companions marching through
geological time. All the genes of one breeding population are, in the long run, companions of each other. In
the short run they sit in individual bodies and are temporarily more intimate companions of the other genes
that share a body. Genes are the smallest unit of heredity and they survive down the ages only if they are
good at building bodies that are good at living and reproducing in the particular wav of life chosen by the
species.

But there is more to it than this. To be good at surviving, a gene must be good at working together with the
other genes in the same species - the same river. To survive in the long run, a gene must be a good
companion. It must do well in the company of, or against the background of, the other genes in the same
river. Genes of another species are in a different river. They do not have to get on well together: not in the
same sense, anyway, for they do not have to share the same bodies.

The feature that defines a species is that all members of any one species have the same river of genes
flowing through them, and all the genes in a species have to be prepared to be good companions of one
another. A new species comes into existence when an existing species divides into two. The river of genes
forks in time.

From a gene's point of view, speciation, the origin of new species, is the long goodbye. After a brief period of
partial separation, the two rivers go their separate ways forever, or until one or other dries extinct into the
sand. Secure within the banks of either river, the water is mixed and remixed by sexual recombination. But
water never leaps its banks to contaminate the other river.



After a species has divided, the two sets of genes are no longer companions. They no longer meet in the
same bodies and they are no longer required to get on well together. There is no longer any intercourse
between them - and intercourse here means literally sexual intercourse between their temporary vehicles,
their bodies.

When we think of the divide that leads to all the mammals, as opposed to, say, the stream that led to the grey
squirrel, it is tempting to imagine something on a grand Mississippi/Missouri scale. The mammal branch we
are talking about is, after all, destined to branch and branch and branch again until it produces all the
mammals from pigmy shrew to elephant, from moles underground to monkeys atop the canopy.

The mammal branch of the river is destined to feed so many thousands of important trunk waterways, how
could it be other than a massive, rolling torrent? But of course this feeling is wrong. When the ancestors of all
the modern mammals broke away from those that are not mammals, the event would have seemed no more
momentous than any other speciation. It would have gone unremarked by any naturalist who happened to be
around at the time. The new branch of the river of genes would have been a trickle, inhabiting a species of
little nocturnal creature no more different from its non-mammalian cousins than a red squirrel is different from
agrey.

It is only with hindsight that we see the ancestral mammal as a mammal at all. In those days it would have
been just another species of mammal-like reptile, not markedly different from perhaps a dozen other small,
snouty, insectivorous morsels of dinosaur-food.

Natural selection is concerned only with the narrow present - with the survival of DNA through millions of
successive present moments, strung out along millions of branches of the river of DNA. Natural selection is
as indifferent to the distant future of the race as it is indifferent to the suffering of the individuals being
selected. For, to return to our pessimistic beginning, when the utility function - that which is being maximised -
is DNA survival, this is not a recipe for happiness.

If nature were kind, she would at least make the minor concession of anaesthetising caterpillars before they
are eaten alive from within. But nature is neither kind nor unkind. She is neither against suffering, nor for it.
Nature is not interested in suffering one way or the other unless it affects the survival of DNA.

It is easy to imagine a. gene that, say, tranquillises gazelles when they are about to suffer a killing bite. Would
such a gene be favoured by natural selection? Not unless the act of tranquillising a gazelle improved that
gene's chances of being propagated into future generations. It is hard to see why this should be so and we
may therefore guess that gazelles suffer horrible pain and fear when they are pursued to the death - as most
of them eventually are.

The total amount of suffering per year in the natural world is beyond all decent contemplation. During the
minute that it takes me to compose this sentence, thousands of animals are being eaten alive, others are
running for their lives, whimpering with fear, others are being slowly devoured from within by rasping
parasites, thousands of all kinds are dying of starvation, thirst and disease. It must be so.

If there is ever a time of plenty, this very fact will automatically lead to an increase in population until the
natural state of starvation and misery is restored. Theologians worry away at the *Problem of Evil* and a
related Problem of Suffering. On the day that 1 originally wrote this paragraph, the newspapers were filled
with one of those heartrending disasters, the tragic crash of a busload of children.

Not for the first time, clerics were in paroxysms over the theological question, in the words of The Sunday
Telegraph, ---How can you believe in a loving, all-powerful God who allows such a tragedy?"

The paper went on to quote one priest: "The simple answer is that we do not know why there should be a
God who lets these awful things happen. But the horror of the crash, to a Christian, confirms the fact that we
live in a world of real values: positive and negative. If the universe was just electrons, there would be no
problem of evil or suffering.

On the contrary, if the universe were just electrons and selfish genes, meaningless tragedies are exactly what
we should expect, along with equally meaningless good fortune. Such a universe would be neither evil nor
good in intention. It would manifest no intentions of any kind.



In a universe of blind physical forces and genetic replication, some people are going to get hurt, other people
are going to get lucky, and you won't find any rhyme or reason in it, or any justice. The universe that we
observe has precisely the properties we should expect if there is, at bottom, no design, no purpose, no evil
and no good, nothing but blind, pitiless indifference. As that unhappy poet A E Housman put it:

For Nature, heartless, witless
Nature
Will neither know nor care.

DNA neither knows nor cares. DNA just is. And we dance to its music.

F | Adapted by Dr Dawkins from his book,
River Out of Eden, published on May 18
by Weidenfeld & Nicolswi at £9.99.
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Pronouncements made by scientists about religion are frequently seen as carrying some special authority.
Undue weight may therefore be attached to their views on matters outside of their own fields of expertise.
This possibility seemed to be particularly acute during Richard Dawkins' 1991 Royal Institution Christmas
Lectures, both on account of the number of antireligious assertions and of the youth of the audience. It is
because of the widespread attempts which Dawkins has made to disseminate his personal world - view in the
name of science, that a paper examining his claims seems called for. For those unfamiliar with his works, this
paper offers a commentary on scientific naturalism.

Keywords: Richard Dawkins, design argument, evolution, explanation, faith, God, language, meaning, meme,
metaphor, miracles, purpose, religion, selfish gene, supernatural.
Introduction

Richard Dawkins is Reader in Zoology in the University of Oxford. He has a deservedly high reputation in his
field of ethology, and his book The Extended Phenotype has been described by one reviewer as 'a contender
for the title of the most important contribution to evolutionary biology in the 1980s'. However, since this book
is possibly one of Dawkins' less contentious works so far as the subject of this paper is concerned, it does not
feature prominently here.

Dawkins has also made numerous television appearances, major ones including The Blind Watchmaker,
BBC 2 Horizon, 19 January 1987 and the 1991 Royal Institution Christmas Lectures, Growing Up in the
Universe, broadcast on BBC 2 in December 1991 and repeated one year later.

In addition to his Zoological studies, Dawkins has made frequent excursions into philosophy and theology in
his popular writings, on television, in debates and in letters to the press. He has contributed to the
science/religion debate by pointing out, along with others, weaknesses in the arguments of those Creationists
who claim that evolution cannot account for the development of complex features like the eye. But he has
also relentlessly advocated the conflict thesis.

Theology

It might appear odd to speak of the 'theology' of Richard Dawkins on account of his declared aversion to the



subject, not least in his letter to The Independent following the announcement of the setting up of the
Starbridge Lectureship in Theology and Natural Science at Cambridge.

What has 'theology' ever said that is of the smallest use to anybody? When has 'theology' ever said
anything that is demonstrably true and is not obvious? ... What makes you think that 'theology' is a subject at
all?

However, Dawkins' position can better be understood by initially clarifying what kind of a god he does not
believe in. So the first part of this paper outlines Dawkins' published views on such theological matters as
God, faith, miracles, the supernatural, and religion in general. This is followed by more general philosophical
considerations about the nature of explanation, reductionism and the use of language. There is of course no
sharp dividing line between the theology and the philosophy under review; it all falls beneath the umbrella of
philosophical theology.

Religion

Dawkins' view of religion is that it is a scientific theory:

... until recently one of religion's main functions was scientific; the explanation of existence, of the universe,
of life ... So the most basic claims of religion are scientific. Religion is a scientific theory. [SCAG - key at end
of paper]

Such a claim indicates the need for clarifying (i) the nature of a scientific theory and (ii) the distinctions
between the meaningful and valid ways in which terms and criteria for testing truth - claims are used within
science and religion. Each of these would be huge tasks in themselves. Some points about the differences
between the two disciplines will emerge in what follows, but all that is necessary at this stage is to recognise
that Dawkins claims that science and religion are rival explanations of our world, This claim is pivotal to his
whole position, making the subject of the nature of explanation central to this paper. But before reaching that
section, Dawkins' notion that these types of explanations are in competition will be evident in his views on the
intermediate subjects.

God

In accordance with the above, Dawkins sees the 'hypothesis of God' as an explanatory hypothesis which is in
competition with evolution by natural selection: '‘God and natural selection are, after all, the only two workable
theories we have of why we exist.' [EP p. 181] Dawkins' oft - repeated objection to the 'hypothesis of God' is
frequently based on the notion of complexity -

... any God capable of intelligently designing something as complex as the DNA/protein replicating
machine must have been at least as complex and organised as that machine itself. Far more so if we
suppose him additionally capable of such advanced functions as listening to prayers and forgiving sins. To
explain the origin of the DNA/protein machine by invoking a supernatural Designer is to explain precisely
nothing, for it leaves unexplained the origin of the Designer. [BWM, p. 141]

and also on the concept of probability, for

... any god worthy of the name must have been a being of colossal intelligence, a supermind, an entity of
enormous sophistication and complexity. In other words, an entity of extremely low statistical probability - a
very improbable being. [SCAG]

This kind of reasoning, culminating in the question 'But who designed the divine creator?' [CLSG, p. ill is
repeated in several places [e.g. CL 2]. Dawkins' constant assumption, echoing the popular demand, ‘who
made God?', is that since our common experience indicates that material objects have beginnings, God
would also have had to have had an originator.In that sense, the 'god' in whom Dawkins disbelieves is a 'god’
in whom the major world religions, Christianity, Judaism and Islam do not believe either. His assumption is a
particularly interesting one from the point of view of consistency of argument, since it is precisely this kind of
analogical argument that he so vehemently rejects if applied to the world having a designer by comparison
with everyday artifacts having designers.

The supernatural

Again by invoking probability, Dawkins attempts to dismiss events which are claimed to be of supernatural



origin. In his Christmas Lectures he assured his youthful audience that

Growing up in the universe. . . also means growing out of parochial and supernatural views of the universe
... trying to understand how the universe works, not copping out with superstitious ideas that only seem to
explain things but actually explain nothing. Well, you might say, can we really afford to be snooty about the
supernatural? After all many of us have had uncanny experiences ... [CL 1]

In trying to persuade his audience that there is no substance to supernatural claims Dawkins used an
argument which needs to be scrutinised carefully. He asked each of the young people to will the outcome of
the tossing of a coin to be heads or tails and for those who got it wrong to sit down. Eight tosses eliminated
all but one of the audience.

The 'achievement' of the 'winner' was interpreted thus:

It had to come out, because of the number of people here. It had to come out that somebody was
apparently psychic ... he could have thought about ham - and - eggs.

Now when people write into the papers with uncanny experiences, it's just like that, because the circulation
of a tabloid paper is up in the millions. There's got to be somebody out there having an amazing experience
at this very moment and it means absolutely nothing. So ... whenever you hear a story about uncanny,
spooky, telepathic experiences, think about this experiment and think about how likely it would be to come
about anyway. [CL 1]

So the argument started off that, given enough people and enough time, even events which are of low
probability for any one person are to be expected - and there is of course truth in this claim. Then came the
enormous and unjustifiable leap of equating improbable events in the precise calculus of statistical probability
- in this case eight consecutive, correct predictions (‘willings') of the fall of a coin - with ‘'uncanny, spooky,
telepathic experiences', among which Dawkins would presumably include answered prayer.

In similar vein Dawkins warned that 'growing up - in the sense of achieving a grown - up understanding of the
universe' [CL 5] carries dangers of self deception, for

... each of those mental tools - imagination, language and technology is double edged ... A brain that's
good at simulating models in imagination - things that aren't there - is unfortunately, also, almost inevitably in
danger of self - delusion ... if ever we hear a story that somebody has seen a vision, been visited by an
archangel, heard voices in his head, we should be immediately suspicious. [CL 5]

Although we were not told why we should be immediately suspicious, the implication was that all these things
are illusory and will eventually be displaced by a better understanding of science:

As time goes by and our civilisation grows up more, the model of the universe that we share will become
progressively less superstitious, less small - minded, less parochial. It will lose its remaining ghosts,
hobgoblins and spirits, it will be a realistic model, correctly regulated and updated by incoming information
from the real world. [CL 5]

Blame for children retaining 'superstitious' ideas about God is laid upon schools and upon parents:

Most people, | believe, think that you need a god to explain the existence of the world, and especially the
existence of life. They are wrong, but our education system is such that many people don't know it. [SCAG]

Children of a certain age believe what they're told. Father Christmas and tooth fairies are harmless
enough. But a mind that's capable of believing in fairies is a mind that's vulnerable to all manner of other stuff.
[CL 5]

How much of what we believe about our world is the result of what we have been conditioned or told to
think? To what extent are we influenced by our parents and our surroundings? Or do we believe what we
believe because we have actually and quite independently thought it through? [CLSG, p. 27]



But presumably Dawkins would not direct such criticisms against parents who taught their children that there
is no God and insisted that answers to the question '. . . what is life and what, if anything, is it for?' can only
be provided, as Dawkins claims, by 'science'. [CL 1] Also, in keeping with the sentiments expressed in the
last quotation, would Dawkins commend children who, although reared by atheist parents, came to believe in
God after having 'quite independently thought it through'?

Miracles

The notion of probability is once more invoked over the concept of miracle, which is lumped together with
'‘Chance, luck, coincidence'.

... events that we commonly call miracles are not supernatural, but are part of a spectrum of more - or -
less improbable natural events. A miracle, in other words, if it occurs at all, is a tremendous stroke of luck.
Events don't fall neatly into natural events versus miracles. [BWM, p. 139]

To regard miracles simply as events of very low probability may reflect one popular use of the word 'miracle’ -
to describe for example the unlikely event of somebody surviving a mid - air collision - but, apart from the
rarity aspect, it has little to do with any biblical concept of miracle. For such events are usually associated
with the agency of God, carrying with them the idea of a sign. Wonder, significance and (usually) divine
agency are all involved; they are not just 'more - or - less improbable natural events'. Dawkins' free use of
‘improbable’ does however raise questions about his use of the notion of ‘probability’. What does he mean by
calling God 'a very improbable being', or by saying: 'There's got to be [i.e. probable to the point of certainty]
somebody out there having an amazing experience at this very moment' or indeed 'miracles . . . are part of a
spectrum of more - or - less improbable natural events'? For Dawkins does not explicate the meanings he
assigns to the term 'probability’. Is it simply a subjective expression of confidence? Is it a judgement based on
calculation from probabilities calculated on some supposedly a priori grounds? Or is it a mathematical
relationship? In the coin - tossing exercise, but certainly not with 'uncanny, spooky, telepathic experiences',
the meaning of probability is precise, being the ratio of the number of ways in which something happens -
eight consecutive heads uppermost - to the number of ways in which something could happen, which is 28,
i.e. a probability of 1:256. But a long run frequency theory of probability is hardly applicable to God. Neither
can it validly be applied to an ‘amazing experience', when each one is unique (unlike the binary outcomes of
coin - tossing) and each must be judged separately for its worth. There is no way of assigning mathematical
probabilities to unique events.

Faith

Faith is the great cop - out, the great excuse to evade the need to think and evaluate evidence. Faith is
belief in spite of, even perhaps because of the lack of evidence ... Faith is not allowed to justify itself by
argument. [SCAG]

Similar assertions appear on pp. 196ff SG and pp. 330f SG. 'Faith' religious faith that is - is taken by Dawkins
to be unevidenced belief. It is not clear what he means by 'because of, the lack of evidence', but there is a
perfectly unambiguous word already in the English language for unevidenced belief or for beliefs which are
actually contradicted by the evidence, and that is credulity. Dawkins' indiscriminate use of the word 'faith' is
confusing since the word is not univocal. While disparaging faith in religious usage, Dawkins uses faith with
approval in another context:

Put your trust in the scientific method. Put your faith in the scientific method, There's nothing wrong with
having faith . . . there's nothing wrong with having faith in a proper scientific prediction. [CL 1]

In addition to portraying 'faith’ - used in a religious sense as unevidenced belief, Dawkins also depicts it as
voluntaristic in character, devoid of substance, reflecting only the 'will to believe'. So he dismisses some
Creationists' claims that the Paluxy River 'footprints' show that humans and dinosaurs were around at the
same time, saying

they saw it because they wanted to see it. They believed it because it fitted with their world - view. They
were blind to the truth that was staring them in the face. [BWM TV]

But this is a bad argument for rejecting anyone's views, for it tells us nothing about the truth or falsity of what
they believe. One can both want to believe something and it can be true. The grounds for rejecting this



particular claim are provided by geological and other evidence, not by whether anyone wished or did not wish
to believe it. The difficulty about charging others with wishful thinking is that it is to use a double - edged
sword, one which can be wielded equally well against those who believe that there is no God. Such a view of
religious faith as voluntaristic, unevidenced belief stands in stark contrast to that expressed in the closing
paragraph of F. F. Bruce's The New Testament Documents:

The earliest propagators of Christianity welcomed the fullest examination of the credentials of their
message. The events which they proclaimed were, as Paul said to King Agrippa, not done in a corner, and
were well able to bear all the light that could be thrown on them. The spirit of these early Christians ought to
animate their modem descendants. For by an acquaintance with the relevant evidence they will not only be
able to give to everyone who asks them a reason for the hope that is in them, but they themselves, like
Theophilus, will thus know more accurately how secure is the basis of the faith which the now more
accurately how secure is the basis of the faith which they have been taught.

Christian faith is grounded on a combination of evidence, including that drawn from history, personal
experience and the world around. The justification for such belief is, as Mitchell has argued, "in the nature of
a cumulative case. Like the clues in a detective story, no individual items of evidence may be totally
compelling on their own, but together they may build up a convincing case, sufficient for action."

Dawkins conducts a further foray against faith as '...capable of driving people to such dangerous folly that
faith seems to me to qualify as a kind of mental iliness... powerful enough to immunize people against all
appeals to pity, to forgiveness, to decent human feelings.' [pp. 330f SG] The argument is a tired one. While
acknowledging the atrocities that have been committed - supposedly in the name of God - and heeding the
criterion of Jesus for distinguishing between the genuine and the bogus, that 'by their fruit you will recognise
them' (Matt 7:15 - 23), it simply will not do to dismiss religious faith in this way. It is superfluous to list the
noble deeds of the faithful. The bad argument can be highlighted by pointing out that some of the most evil
deeds committed have been occasioned by sexual desire. But this is hardly a good reason for avoiding
sexual activity. Right use, not disuse, is the antidote to misuse.

To summarise so far, on theological matters Dawkins treats the concept of God as that of a created being;
faith as unevidenced belief; and miracles simply as 'more - or - less improbable natural events'. Confusion is
inevitable since the words 'God’, 'faith' and 'miracle’ are the same words which Christians already use; and
the meanings assigned to them by Dawkins are so different from biblical thought that they become a kind of
theological 'Newspeak'.

Explanation

A major, probably the major, philosophical difficulty encountered Dawkins comments about religion is the
equivocal way in which he uses the word 'explanation’. Take for example the following assertion:

The only thing he [Paley] got wrong - admittedly quite a big thing - was the explanation itself. He gave the
traditional religious answer to the riddle, but he articulated it more clearly and convincingly than anybody had
before. The true explanation is utterly different, and it had to wait for one of the most revolutionary thinkers of
all time, Charles Darwin. [BWM, p. 41]

Now if all that Dawkins meant by this was that Paley's idea of separate creations was wrong in view of current
understanding of the origin of species, the statement could pass without comment. But it is his claim in many
different places that religious explanations are displaced by scientific ones which is open to criticism. His
naturalistic position only admits physical explanations:

The kind of explanation we come up with must not contradict the laws of physics. Indeed it will make use of
the laws of physics, an nothing more than the laws of physics. [BWM, p. 151]

Of course if the required explanation is a scientific one, the statement is unobjectionable. But there appears
to be no acknowledgement, in any the writings of Dawkins which | have consulted, that religious explanation
in terms of the actions of a divine agent are logically compatible with scientific explanations of the
mechanisms of the processes involved. The concept of explanation is more multifaceted than Dawkins
appears to recognise. To explain something is to make it plain and there are various ways of doing this. The
literature on the nature of explanation is vast, but Brown and Atkins have set out a simple analysis of the
concept:



Our typology consists of three main types of explanation. These may be labelled the Interpretive, the
Descriptive and the Reason - Giving. They approximate to the questions, What?, How?, and Why?
Interpretive explanations interpret or clarify an issue or specify the central meaning of a term or statement ...
Descriptive explanations describe processes structure and procedures ... Reason - giving explanations
involve giving reasons based on principles or generalisations, motives, obligations values.

So, typically, an object such as a thermostat might have a number of compatible explanations:

An interpretive explanation

A thermostat is a device for maintaining a constant temperature.

A descriptive explanation

A (particular) thermostat consists of a bimetallic strip in close proximity to an electrical contact.

A reason - giving (scientific)

explanation Constant temperature is maintained because, when the temperature falls, the bimetal strip bends
so making electrical contact. It switches on a heater which operates until at a predetermined temperature, the
bimetal strip bends away from the contact, thereby breaking the circuit.

A reason - giving (motives)

explanation An agent wished to be able to maintain enclosures at constant temperatures to enable people to
work comfortably, ovens to cook evenly, and chickens to hatch successfully.

It is with the reason - giving explanations that our concerns lie. For it needs to be understood that there is no
logical conflict between reason - giving explanations which concern mechanisms, and reason - giving
explanations which concern the plans and purposes of an agent, human or divine. This is a logical point, not
a matter of whether one does or does not happen to believe in God oneself. For it is an invalid reason for
rejecting the concept of a divine creator, that we understand how the world came into being. But this point is
one which Dawkins consistently overlooks. He fails to acknowledge that there is no logical contradiction
between the claim that living things are the outcome of evolution by natural selection and that they could also
be the outcome of the plan and purposes of an agent God.

Dawkins' argument that 'Evolution starts from simple beginnings ... We don't have to start with a complicated
thing like a creator.' [CL 2] might have some force if God's agency was indeed an explanation of the same
type as a scientific explanation, in view of Ockham's principle that 'lt is vain to do with more what can be done
with fewer'. But the explanations are of different types, and the philosopher and theologian William of
Ockham certainly did not mean that theological explanations were displaced by explanations of mechanisms!
So in collapsing the distinction between these two type of explanations and treating them as alternatives,
Dawkins is committing a type error in explanation. In fact he is making the classic explanatory type - error -
Coulson's ubiquitous 'God - of - the - gaps' which accords 'god' the status of being the same type of
explanation as a scientific one, one which can be 'plugged in' to the gaps which science is not yet able to fill.
So, working from the erroneous belief that the God in whom Christians and others believe is a God - of - the -
gaps, Dawkins' task must be to fill the gaps with scientific explanations on the further mistaken belief that they
have replacement status for God. On this misconception, the gaps, being filled or capable of being filled,
means that you do not 'need a god to explain the existence of the world, and especially the existence of life'.

There are of course very good reasons for trying to fill in the gaps. Coulson, who coined the phrase 'God - of -
the - gaps', wisely recommended out of his Christian convictions that, "When we come to the scientifically
unknown, our correct policy is not to rejoice because we have found God; it is to become better scientists.
For the scientific enterprise is based on a belief that gaps can be filled - but with scientific explanations, not
with talk 'about' God. So there is a restricted sense in which it is true to say that science has no need for God,
that talk about God is unnecessary in science. Its practitioners have chosen to confine science to physical
observables and consequently talk about God forms no part of a scientific explanation. But that does not
justify any scientist in claiming that the methodological decision to be silent about God means that science
has disproved God!

Reductionism

Reductionism also belongs under the canopy of explanation and it needs to be distinguished in its various
forms. Using Ayala's nomenclature, there is the theologically benign methodological reductionism which is
simply one of the standard scientific procedures of reducing things to their component parts for study. Within
this framework Dawkins' methodological approach fits comfortably:



For those who like 'ism' sorts of names, the aptest name for my approach to understanding how things
work is probably 'hierarchical reductionism'. If you read trendy intellectual magazines, you may have noticed
that 'reductionism' is one of those things, like sin, that is only mentioned by people who are againstit. . ..
The nonexistent reductionist - the sort that everybody is against, but who exists only in their imaginations -
tries to explain complicated things directly in terms of the smallest part, even, in some extremes of the myth,
as the sum of the parts! The hierarchical reductionist, on the other hand, explains a complex entity at any
particular level in the hierarchy of organization, in terms of entities only one level down the hierarchy; entities
which, themselves, are likely to be complex enough to need further reducing to their own component parts;
and so on. [BWM, p. 13]

He illustrates his position by reference to the components of a car. However, from his naturalistic stance
Dawkins also espouses reductionism in its second form of ontological reductionism [ontology: the study of
existence, of being]. In denying God and the supernatural, Dawkins expresses his belief that the material is
all that there is. Ontological reductionism, commonly abbreviated to reductionism and dubbed by MacKay as
'nothing buttery’', 'is taken to imply that religion is just psychology, psychology is basically biology, biology is
the chemistry of large molecules, whose atoms obey the laws of physics, which will ultimately account for
everything!" The difficulty about any attempt to justify a dogmatic assertion that the material is all that exists,
is that it would require some privileged insight into the way things actually are, in order to know whether it is
true or not.

Design

The 'Argument from Design' in its best known form was expounded by the eighteenth - century theologian
William Paley. Dawkins confesses an admiration for Paley. for his ‘passionate sincerity,' even though he
regards his solution as 'wrong, gloriously and utterly wrong. The analogy between telescope and eye,
between watch and living organism, is false.' [BWM, p. 5] Dawkins is of course correct in recognising a
philosophical weakness in one of the traditional 'proofs' of the existence of God - the Argument from Design.
But there is more to be said about the matter of design than this. Dawkins allows that the natural world looks
as though it has been designed and rightly attributes this to our experience of many complex and purposeful
things which have been designed. But he then goes on to claim that, since the mechanism of chance
variations + natural selection can account for the outcome of complexity, divine agency cannot be involved,
whereas such an account neither proves nor disproves God's activity.

Living objects ... look designed, they look overwhelmingly as though they're designed. But it's terribly,
terribly tempting to use the word designed. Time and time again | have to bite my tongue and stop myself
saying, for example, that this swift is designed for rapid, high speed, highly manoeuverable flight and, as a
matter of fact, when talking to other biologists, we none of us bother to bite our tongues. We just use the word
designed. But I've told you that they are not designed and coined the special word 'designoid'. . . [CL 2]

This [appearance of design] is probably the most powerful reason for the belief, held by the vast majority of
people that have ever lived, in some kind of supernatural deity. It took a very great leap of the imagination for
Darwin and Wallace to see that, contrary to all intuition, there is another way and, once you have understood
it, a far more plausible way, for complex 'design’ to arise out of primeval simplicity. [BWM, p. Xiij

Once again the underlying muddle over the nature of explanation has surfaced. Dawkins takes the existence
of a mechanism accounting for adaptation as a reason for dismissing any idea of design. But the reason is
baseless. The existence of evolutionary mechanisms modifies the form of Paley's claims, but it does not
eliminate all idea of design. For instance, one argument favoured by Darwin was that the laws of nature were
themselves designed. Charles Kingsley found it 'just as noble a conception of Deity, to believe that He
created primal forms capable of self development ... as to believe that He required a fresh act of intervention
to supply the lacunas [gaps, missing parts] which He Himself had made. Indeed it could be argued that
evolution by natural selection is a clever way of ensuring that available ecological niches are occupied; and
that if climate and food supplies change, provided the changes are not too rapid, populations of living things
are likely gradually to adapt to these changes, rather than dying out. In fact, Frederick Temple, in his 1884
Bampton Lectures made the point that

What is touched by this doctrine [of Evolution] is not the evidence of design but the mode in which the
design was executed.. . In the one case the Creator made the animals at once such as they now are; in the
other case He impressed on certain particles of matter ... such inherent powers that in the ordinary course of
time living creatures such as the present were developed ... He did not make the things, we may say; no, but



He made them make themselves.

The fact that the processes can be described - as Dawkins does - by words like automatic, does not eliminate
any idea of divine agency. It is all very well to say that

A designoid object is an object that LOOKS good enough for it to have been designed, but which in fact
has grown up by an entirely different process, an automatic, unguided and wholly unthought - out process.
[CLSG, p. 11]

- but 'automatic' is not a word which entails ‘unguided and wholly unthought - out'. In the second Gospel,
Mark himself uses it:

A man scatters seed on the ground ... the seed sprouts and grows, though he does not know how. All by
itself [automatos - Eng. automatic] the soil produces corn - first the stalk, then the ear, then the full grain in
the ear. [4:2 7f, NIV]

As to whether processes which involve chance/random events + selection of some kind can be seen as
divinely managed depends to some extent on the meanings attached to the words chance and random,
something which is outside of the scope of this paper. Suffice to say that the technical meanings of these two
terms carry no metaphysical overtones. Indeed, Bartholomew, Peacocke and others have argued that God
can create through the operation of what we call chance, within a lawlike framework. But Dawkins does not
appear to recognise that the two ideas of processes and agency are logically compatible. Yet, in an almost
throwaway comment in the second of the Christmas Lectures, he appears to undermine his whole position of
claiming that the processes of chance + selection are incompatible with the actions of an intelligent agent. For
he referred en passant to the work of 'Ingo Rechenberg from Germany ... [who] designs windmills and he
claims that he designs his windmills by a kind of natural selection.' [CL 2] In the TV programme, The Blind
Watchmaker, Dawkins elaborated slightly on Rechenberg's 'evolution' of ideal shapes for aerofoil sections
which minimise drag, and referred to the process as 'Darwinian design'.

Rechenberg's book 'Evolutionstrategie' Optimierung Technischer Systeme Nach Prinzipien der Biologischen
Evolution, (Stuttgart: Fromman - Holzboog, 1973), is not, as far as | know, translated into English but,
‘'optimising technical systems according to the principles of biological evolution' presumably involves
randomising certain key parameters and then selecting aerofoil sections according to desired outcomes. This
double process of chance + selection is employed by a purposive, intelligent agent. So too is Dawkins'
fascinating computer programme, Biomorphs planned by a purposive, intelligent agent - in this case the
purpose being to illustrate evolution by natural selection. So any claim that chance/random variations +
selection is necessarily incompatible with the actions of an intelligent, purposive agent, human or divine, is
falsified by exemplars like these. Perhaps this is what a certain commentator on The Blind Watchmaker had
in mind when he referred to Dawkins as The Blind Biomorphmaker.

Language & metaphor

One use of language which in a subtle way promotes the naturalistic view which Dawkins wishes to advance
is the reification of concepts like nature, evolution, natural selection and chance. Following in a long
naturalistic tradition, exemplified by T. H. Huxley with his 'Dame Nature', concepts like these are often vested
with attributes formerly ascribed to God and misleadingly credited with the abilities to '‘choose’, 'build’,
'manufacture’ and 'create’ as in the following passages [italics are mine]:

Natural selection is like artificial selection, except that, instead of humans doing the choosing, nature does
the choosing ... Natural selection, nature, is constantly choosing which individuals shall live, which individuals
shall breed [CL2]

So am | really trying to persuade you that a blind, unconscious process, evolution, can build animal optics
that rival human technology? ...but evolution, the blind designer, using cumulative trial and error, can search
the vast space of possible structures ... blind chance on its own is no kind of watchmaker. But chance with
natural selection, chance smeared out into innumerable tiny steps over aeons of time is powerful enough to
manufacture miracles like dinosaurs and ourselves ... yet we evolutionists seem to be saying that it [the eye]
was created by blind chance ... [BWM TV]

There is of course a sense in which the use of words in this way could be regarded as a legitimate literary



device, on a par with 'Old Mother Nature' stories for children. Indeed, in Dawkins' defence it might be argued
that he uses the words as such a literary device, since he makes the following disclaimer:

Natural selection, the blind, unconscious, automatic process which Darwin discovered, and which we now
know is the explanation for the existence and apparently purposeful form of all life, has no purpose in mind. It
has no mind and no mind's eye. It does not plan for the future. It has no vision, no foresight, no sight at all. If
it can be said to play the role of watchmaker in nature, it is the blind watchmaker. [BWM, p. 5]

But the frequent use of the word 'blind’, with its implication of absence of divine activity, indicates that
Dawkins' intentions go further than the employment of a metaphysically - neutral literary device. Instead, the
charge must be one of inconsistency; for if his statement immediately above stands, then many of his other
assertions are highly misleading and need to be rewritten. The literary device is not legitimate if the purpose
of such usage is to press the thesis that science obviates God. Such use of these words degenerates into
nonsense if a creating God is denied while a creating chance (+ natural selection) is affirmed. Such Tychism
will not do.

Further to Dawkins' use of metaphor, his expression, the selfish gene has attracted considerable attention.
He offers his justification for the term - and his caveats against misunderstanding - in the following ways:

If we allow ourselves the licence of talking about genes as if they had conscious aims, always reassuring
ourselves that we could translate our sloppy language back into respectable terms if we wanted to, we can
ask the question, what is a single selfish gene trying to do? [SG, p. 88]

The metaphor of the intelligent gene reckoning up how best to ensure its own survival ... is a powerful and
illuminating one. But it is easy to get carried away, and allow hypothetical genes cognitive wisdom and
foresight in planning their 'strategy'. [EP, p. 15]

Dawkins has been criticised for his use of the 'selfish' metaphor. One series of 'full and frank' exchanges is
found in three issues of Philosophy. Midgley criticises the metaphor in ‘Gene - juggling" Dawkins responds in
'In Defence of Selfish Genes' [IDSG] and Midgley replies in 'Selfish Genes and Social Darwinism'.

Midgley's first article is decidedly polemical. She apologises in her second one for the tone of her criticisms
and sets out in more measured form the difficulties which she sees as still remaining from the exchange of
views. In response to Midgley's criticism of his use of the word 'selfish’, Dawkins says

When biologists talk about 'selfishness' or ‘altruism' we . . . do not even mean the words in a metaphorical
sense. We define altruism and selfishness in purely behaviouristic ways ... | assume that an oak tree has no
emotions and cannot calculate, yet | might describe an oak tree as altruistic if it grew fewer leaves than its
physiological optimum, thereby sparing neighbouring saplings harmful overshadowing ... words may be
redefined for technical purposes. In effect | am saying: 'Provided | define selfishness in a particular way an
oak tree, or a gene, may legitimately be described as selfish'. [IDSG p. 557]

But despite the disclaimer, the phrase 'selfish gene' is metaphorical since ‘a word or phrase denoting one
kind of object or action is used in place of another to suggest a likeness or analogy between them'. Stipulative
definitions are, of course, legitimate explanatory devices. Their value, however, depends on their power to
clarify rather than to confuse. But 'selfish’, as Midgley points out has such a common meaning that

It is by no means enough, in such cases, simply to give a new definition and repeat it from time to time. When
a term is drawn from everyday speech like this, the force of habitual usage is far too strong for that.

Selfish, then, means here something like 'actually self - preserving in the long run'. . . It is true that
philosophers are used to special technical definitions. But that does not mean that no standards apply to their
manufacture.

A restricted sense ought to be one which forms part of the normal meaning of the word. It cannot be one
which falls, as this does, right outside it ... the question 'why say selfish rather than self - preserving or self -
replicating or self - perpetuating or competitive or the like?' is still serious.

Memes



The 'selfish' metaphor is pursued in Dawkins' concept of the 'meme’, an entity which he introduces in the
following way and amplifies in EP, p. 109.

| think that a new kind of replicator has recently emerged on this very planet ... but already it is achieving
evolutionary change at a rate that leaves the old gene panting far behind ... We need a name for the new
Replicator ... meme . . ..

Examples of memes are tunes, catch - phrases, clothes fashions, ways of making pots or of building
arches. just as genes propagate themselves in the gene pool by leaping from body to body via sperm or
eggs, so memes propagate themselves in the meme pool by leaping from brain to brain ... [SG, p. 192]

As with genes, the qualities that give rise to high survival value among memes are given as 'longevity,
fecundity, and copying - fidelity' [SG p. 194]. The idea of the meme is an interesting one but its
noteworthiness in the context of this paper lies in how it is employed. For most of the developed examples of
'memes' on pp. 192 - 9 [SG] are ones which are used to convey highly negative images of religion. They
include (i) the 'god meme!'(ii) the 'hell fire' meme and (iii) a 'member of the religious meme complex [which] is
called faith":

[i] The survival value of the god meme in the meme pool results from its great psychological appeal. It
provides a superficially plausible answer to deep and troubling questions about existence. It suggests that
injustices in this world may be rectified in the next. The 'everlasting arms' hold out a cushion against our own
inadequacies which, like a doctor's placebo, is none the less effective for being imaginary. [SG p. 1931

[ii] We have even used words like 'selfish' and 'ruthless' of genes, knowing full well it is only a figure of
speech. Can we, in exactly the same spirit, look for selfish or ruthless memes? ... To take a particular
example, an aspect of doctrine that has been very effective in enforcing religious observance is the threat of
hell fire ...

[iii] [faith] means blind trust, in the absence of evidence, even in the teeth of evidence ... The meme for
blind faith secures its own perpetuation by the simple unconscious expedient of discouraging rational enquiry.

Dawkins displays a wholly instrumentalist view of the concepts of God, hell and faith. Erroneous ideas are
assumed to underlie each of these concepts and arguments in their favour are not even entertained. The
simile of a doctor's placebo is employed without any attempt at justification, simply because it suits Dawkins'
view. It could equally well be asserted that the 'everlasting arms' are none the less real for being effective.

Dawkins' choice in developing these three particular 'memes' to illustrate the concept is indicative of an
intrusive, overriding desire to discredit religion in general and Christianity in particular. But once again
Dawkins has a double - edged sword in his hand when he tries to use the concept of 'memes' to debunk
belief in God, belief in hell, and faith. For, according to ‘'meme - theory', disbelief in God, disbelief in hell, and
unbelief are also memes which can be accounted for instrumentally, perhaps as desires to live precisely as
one chooses and to escape any responsibility of a non - temporal kind! Dawkins' allied comparison of belief in
God to a computer virus which goes on replicating itself is also a double - edged sword. For disbelief in God
can equally well be compared to a computer virus.

Dawkins' attempts to make anti - religious capital in the treatment of a concept like a 'meme' is in keeping
with the frequent asseverations which characterise other similar pronouncements, of which a few examples
are given below:

Almost every species of bird is also perfectly capable of flying. Is it, then, another designed object?
Actually, no! Birds may fly, but they were never designed. [CLSG, p. 10]

But there is no reason at all for us to expect any creatures to serve a useful purpose for us ... [CLSG, p.
19]

Originally there was no purpose in the universe. [CL 5]

If you ask people why they are convinced of the truth of their religion ... Nor do they appeal to evidence,
There isn't any, and nowadays the better educated admit it. [SCAG]



Once again, such confidence would only be appropriate given some privileged insight into the way the world
is.

Summarising the second part of this paper, Dawkins main arguments are variants based on an underlying
misconception of the nature of explanation. The concept is not monolithic, but multifaceted. Scientific
explanations are not the only types of explanation. Discussions about design, though changed from their
Paleyean form, are not eliminated by evolution, but modified. Metaphorical language requires particular care
in its use since it can confuse as well as clarify, not least on account of the power of persuasion vested in a
carefully chosen metaphor and of its ability to turn round and bite the user.

Meaning and purpose

Dawkins' attempt to deal with the question of purpose in life is the most difficult in which to discern an
intelligible argument. Consistent with his view that 'Religion is a scientific theory' [SCAG], he expects science,
and science alone, to be able to answer ultimate questions:

So where does life come from? What is it? Why are we here? What are we for? What is the meaning of
life? There's a conventional wisdom which says that science has nothing to say about such questions. Well
all I can say is that if science has nothing to say, it's certain that no other discipline can say anything at all.
But in fact science has a great deal to say about such questions.[CL 1]

Dawkins then goes on to state what he believes to be the answers which science is able to give about
purpose. A difficulty about these proffered answers is not so much what they affirm but what they deny. From
his naturalistic stance, Dawkins fails to acknowledge the possibility of additional and compatible purposes to
scientific ones. His position appears very poignantly in the following interchange:

[after a little girl of six pointed out some flowers] | asked her what she thought flowers were for? She gave
a very thoughtful answer. "Two things', she said; 'to make the world pretty and to help the bees make honey
for us.' Well, | thought that was a very nice answer and | was very sorry | had to tell her that it wasn't true. Her
answer was not too different from the answer that most people throughout history would have given. The very
first chapter of the Bible sets it out. Man has dominion over all living things. The animals and plants were
there for our benefit. [CL4]

Dawkins overlooks the compatibility of such purposes as, 'to make the world pretty’, to help the bees make
honey and 'to help the bees make honey for us.' He answers his own question, 'What are flowers and bees. .
. [and ourselves] really for? [CL 4]

We are machines built by DNA whose purpose is to make more copies of the same DNA Flowers are for
the same thing as everything else in the living kingdoms, for spreading 'copy - me' programmes about, written
in DNA language.

That is EXACTLY what we are for. We are machines for propagating DNA, and the propagation of DNA is
a self sustaining process. It is every living objects' sole reason for living... [CLSG, p. 21]

The word 'sole’ acts, of course, as just another opportunity implicitly to deny any religious reasons for living.
Dawkins' dislike of teleology - of goal - directed properties - shows signs of strain at times when he finds it
‘terribly, terribly tempting to use the word designed' and when he claim that 'The plants tolerate the bees
eating some of their pollen because the provide such a valuable service, by carrying pollen from one flower to
another.' [CLSG, p. 19] The thought of a plant not tolerating bees is an interesting one.

On the grand finale of the cosmic drama of which we are part, Dawkins concludes

We can now see human purpose for what it really is. It is a product of our brains that has evolved by
natural selection. Originally there was no purpose in the universe. For 3000 million years, life forms grew on
this planet dripping with designoid elegance and reeking with apparent purpose. Then, came along one
species that was given, natural selection, not digging claws like a mole or streamlining like dolphin, but a
powerful and flexible on - board computer. This computer is our brain and the nature and potential of our
brain is the difference between us and every other living thing. It is our sense of purpose. [CL5]



But, of course, a 'sense of purpose' is not the same as a 'purpose’. sense of purpose can be wholly illusory.
In the first of the Christmas Lectures, Dawkins refers to

Faraday's reply to Sir Robert Peel's question, 'what is the use of science?'

'‘What is the use of a baby?' . . . it's also possible that what Faraday meant was there's no point in bringing
a baby into the world if all that it's going to do is work to go on living to go on living and work to go living
again. If that's all the point of life, what are we here for? There's got to be more to it than that [CL 1]
But if Dawkins' assertion that ‘propagating DNA... is every living object's sole reason for living' [CLSG, p. 21],
then all one is left with are the wistful echoes of his own words, 'There's got to be more to it than that.'
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Reply to Michael Poole
Professor Richard Dawkins

Reproduced from Science & Christian Belief Vol 7, No 1, April 1995, pp.45-50.

The following comments are in response to an article by Michael Poole entitled ‘A critique of aspects of the
philosophy and theology of Richard Dawkins', Science and Christian Belief (1994) 69 41 - 59.

| am grateful to the Editor for inviting me to reply to Michael Poole's interesting article. Authors' replies to
criticism predictably rely upon the 'l have been misquoted ... misunderstood ... misinterpreted - - .' formula.
Poole's collation of my ideas is so thorough, and his representation of them so fair, that | have almost no
complaints along these lines. On the contrary, when | see my own views so comprehensively expounded by
so fairminded a critic, | find myself agreeing with them as strongly as ever!

| can fault his scholarship in only one detail, but it is a diverting one. He misattributes 'nothing - buttery' to the
religious scientist Donald McKay in 1974. It is a mild irony that in fact the witticism was originally used against
a theologian, Teilhard de Chardin, and as early as 1961. Sir Peter Medawar, the Nobel - prizewinning
scientist and polymath, coined it in his brilliantly savage review (perhaps the most devastating book review
ever written) of The Phenomenon of Man:

There is much else in the literary idiom of nature - philosophy: nothing buttery, for example, always part of
the minor symptomatology of the bogus . . . 'the Christogenesis of St Paul and St John is nothing else and
nothing less than the extension ... of that noogenesis in which cosmogenesis ... culminates.' It would have
been a great disappointment to me if Vibration did not somewhere make itself felt, for all scientific mystics
either vibrate in person or find themselves resonant with cosmic vibrations; but | am happy to say that on
page 266 Teilhard will be found to do so.

Forgive me, | could not resist running the quotation on. As Medawar himself remarks, with Teilhard, to
expound is to expose. Scientists will be incredulous that anyone could get such pretentious obscurantism
published. New Age Travellers, of course, will love Teilhard for his vacuous imitation of profundity, but what
about theologians - do they find Teilhard par for the course? Is this the kind of thing the Starbridge lecturer
will be paid to teach? | hope that doesn't sound like a cheap jibe. It is not intended to be, but is there to make
a serious point which is relevant to Poole's article. If the defence is made that Teilhard is bad theology and
good theology is not like that, my reply would be this. By what standards are we to judge good theology from
bad? We know how to judge bad science. Bad science is done from time to time and it is weeded out by
publicly knowable procedures. But bad theology? How are we to detect that 'Love in all its subtleties is
nothing more, and nothing less, than the more or less direct trace marked on the heart of the element by the
Psychical convergence of the universe upon itself . . ." (Teilhard again) is different from good theology? What
would good theology look like? Let's be charitable and assume that it would not look like the article that the
Editors of this journal saw fit to publish immediately before Poole's in 'Science and Christian Belief:

"Ironically, the god of the process theologians is very abstract, and in that regard, very much the product of
theoretical 'masculine’ thought. One of the faults of process theology is that in order to accommodate
contemporary scientific cosmology and academic language, it 'depersonifies' and 'dedivinizes' Christ.
Ruether's struggle to find a culturally comfortable divinity by adding feminine identity to the generalities of the
physics - oriented philosophers strikes an odd contrast to Gadon's goddess who, as a projection of artistic
feminine psyche, is busy dancing through western culture in a flashy costume.’

This passage's reference to the struggle to find a culturally comfortable divinity is a good example of what
may be called the 'Argument from Personal Comfort' and I'll return to Poole's usage of the Argument in his
concluding remarks. Here, my purpose is to ask whether a piece of theological writing such as this, or the

marginally more sensible quotations from Teilhard above, could ever be testable by any standards of



evidence: standards that might be respected by scientists or by lawyers or by historians or by common
sense? If so, well and good, but would it then be theology at all? Poole appears to be at best equivocal on the
role of evidence in evaluating theological truth.

He is right that | pay religions the compliment of regarding them as scientific theories and that | see God as a
competing explanation for facts about the universe and life. This is certainly how God has been seen by most
theologians of past centuries and by most ordinary religious people today. But Poole is trying to have it both
ways. On the one hand he is denying that religions provide explanations in the same sense as science, and
trying to shield them from the critical rigours that scientific theories must endure. On the other hand, he tries
to rescue the argument from design by suggesting, in the words of the elder Archbishop Temple, that
evolution touches

... hot the evidence of design but the mode in which the design was executed ... In the one case the
Creator made the animals at once such as they now are; in the other case He impressed on certain particles
of matter... such inherent powers that in the ordinary course of time living creatures such as the present were
developed... He did not make the things, we may say; no, but He made them make themselves.

Now, if God set the Universe in motion and then sat back to watch evolution happen, a scientist should hope
that there might be tracesevidence of His involvement in the shape of functioning of the universe. Some
physicists, for example, have suggested that the fundamental constants of the universe are 'too good': that
the laws of physics look as if they have been designed to make carbon chemistry and hence the evolution of
life possible. Here we have an interesting argument and one which | should like to see spelled out and
dissected thoroughly. But this will not happen if it is ruled out of bounds to critical argument. It must not be
allowed to claim a kind of spurious diplomatic immunity by flashing its religious safeconduct at us.

If, on the other hand, there are no traces of God's involvement in the universe; if God did indeed set things up
so that life would evolve, but covered His tracks so brilliantly that no clues remain; if He made the universe
look exactly as it would be expected to look if He did not exist, then what we have is not an argument from
design at all. There can be no argument from design if the universe is expertly designed to look undesigned.
All we are left with, in this case, is the feeble, though strictly valid, argument that just because we can't find
any evidence for a God, this doesn't prove that there isn't one. Of course we can't prove that there isn't a
God.but, as has been said sufficiently often before, exactly the same can be said of fairies and Father
Christmas.

Once again, this is not intended as cheap mockery but is making a point. If God really has a more solid basis
than fairies, then let us hear it. If evidence is not forthcoming, then how can you answer a Fairy - worshipper
who claims that his religion is as securely founded as yours? Not just a fairy - worshipper, note, for we could
substitute an infinite variety of strictly undisprovable godlings and hobgodlings. Either admit that God is a
scientific hypothesis and let him submit to the same judgement as any other scientific hypothesis. Or admit
that his status is no higher than that of fairies and river sprites.

We now arrive at what, in various shapes and forms, amounts to the central disagreement that Poole has
with me. He quotes me:

Any god worthy of the name must have been a being of colossal intelligence, a supermind, an entity of
enormous sophistication and complexity. In other words, an entity of extremely low statistical probability - a
very improbable being.

I must apologise for the repetitive style (this is not from a written source but is a verbatim transcript of a
dialogue with the Archbishop of York) but | stand by the sentiment.

Parenthetically, Poole is confused about probability. He rightly says that probability is the ratio of the number
of ways in which something happens to the number of ways in which something could happen. He wrongly
goes on to say that this definition is not applicable to amazing, spooky coincidences because these are
unique events. Yes, if a letter to a newspaper reports that the writer dreamed of an old friend and then woke
up to discover that the friend had died in the night, this is, in a trivial sense, a unique event. But there is
nothing to stop us estimating frequencies of relevant classes of events. How many readers of our
newspapers are there; in other words what is the catchment area of the coincidence from the point of view of
our hearing about it? How many of them dream and how often? How many friends do they typically have and



what is the likelihood of one of their friends' dying per unit time? When this kind of calculation has been done,
the conclusion is startling. There are likely to be hundreds of people experiencing coincidences at least as
eerie as this one every day. You can't do the calculation as precisely as you can when cards or Coloured
balls are involved. But everybody does an intuitive calculation of this kind in order to recognize a spooky
coincidence in the first place. My point was that they usually are not trained to calculate it properly, and
therefore conclude that the coincidence is more spooky than it is. The same kind of intuitive calculation lies
behind the claim that the vertebrate eye is too improbable to have arisen by chance (in how many ways could
the bits of an eye have been arranged, and how many of them would see?) and it lies behind my similar claim
about God.

Poole, in his reply to that claim, appears to think that he has hoist me with my own petard:

Dawkins' constant assumption, echoing the popular demand, 'who made God?' is that since our common
experience indicates that material objects have beginnings, God would also have had to have had an
originator... His assumption is a particularly interesting one from the point of view of consistency of argument,
since it is precisely this kind of analogical argument that he so vehemently rejects if applied to the world
having a designer by comparison with everyday artefacts having designers.

There are three ways in which statistically improbable entities can come into being. First, luck. This is, for
practical purposes, ruled out if the improbability is sufficiently high. Second, deliberate design which is, of
course, how cars and buildings come into being. Third, evolution by gradual, cumulative degrees, guided by
natural selection of random variation. This third theory is a genuine alternative to the designer theory, and
Poole would not deny that it works for all the living things on this planet. Now, my argument with respect to
God goes like this. We first note that a God capable of designing a universe (and incidentally capable of
forgiving sins, impregnating virgins etc.) would have to be very sophisticated and complex. This rules out
chance as an explanation, in exactly the same kind of way as chance is ruled out as an explanation for the
eye. Right then, we are left with either a (meta) designer or gradual, cumulative evolution. | jumped straight to
the familiar rhetorical question - 'But who designed God?' - because no theologian, to my knowledge, has
ever proposed that God evolved to his awesome complexity by slow, gradual degrees (it would have to be a
population of randomly varying Gods, by the way, if natural selection was the driving force). If any such
suggestion were made, | should be intrigued and would give the hypothesis my best attention. But | am not
optimistic that the hypothesis has much satisfaction to offer the religious. Evolution takes time and it needs a
universe in which to operate. There is, therefore, to say the least, going to be a problem with any attempt to
postulate an evolved God as the fons et origo of the universe. The theory that there might have been a
natural selection among randomly varying universes is another matter and is very interesting, but | have no
space to deal with it. It is not a religious theory.

The argument that an eye, say, or a backbone is too complicated to have arisen by chance is a good
argument because 'arisen by chance' is a synonym for 'sprang spontaneously and instantaneously into
existence.' The irony is that the argument against chance is conventionally used by creationists against
evolution. In fact it is the most powerful argument against creation, because creation really does amount to
something complicated springing spontaneously into existence. Evolution by natural selection offers the only
ultimate solution so far suggested to the riddle of how complicated objects can exist, anywhere in the
universe. Poole claims to accept the importance of Darwinism, but he fails to do justice to the colossal
intellectual work that Darwinism is doing for us. Darwinism not only renders God unnecessary as an
explanatory device. Most sophisticated theologians would admit this. God is also shown to be very very
improbable indeed, for exactly the same reason as the spontaneous arising of the vertebrate eye is
improbable. In the days before we understood how eyes could exist, God had a certain plausibility (illusory as
Hume showed it to be). But by explaining eyes, and all other complex objects, Darwin has pulled the rug from
under God's feet.

Poole's concluding remarks are puzzling. Unless | have misunderstood them, they amount to intellectual
cowardice. 'But if Dawkins' assertion that "propagating DNA ... is every living object's sole reason for living",
then all one is left with are the wistful echoes of his own words, "There's got to be more to it than that." ' Why
has there got to be more to it than that? Not because of evidence or logic. No, the reason there has got to be
more to it than that is simply that the universe would be a kinder and more comfortable place to live in if there
were more to it than that! It is the Argument from Personal Comfort yet again. It amounts to saying: 'If X were
so, the universe would be an intolerably bleak and meaningless place. Therefore X cannot be so.' More
succinctly, it is equivalent to 'Nature abhors the Intolerable. Would that it did.



Finally, it is not part of his main article but there is an innuendo in the Abstract which | cannot let pass. Poole
fears that undue weight may be attached to scientists' views 'on matters outside of their own fields of
expertise. This possibility seemed to be particularly acute during Richard Dawkins' 1991 Royal Institution
Christmas Lectures, both on account of the number of anti - religious assertions and of the youth of the
audience.’'

‘Matters outside their own fields of expertise' implies that the matters concerned are within somebody's field
of expertise. When the matters concerned are the ultimate questions of existence and purpose, forgive me for
hollow laughter at the pretensions of anybody to expertise in such a field. If the expertise suggested is
'theology' | am on record as doubting whether it is a subject at all. But the specific innuendo that | must
counter lurks in the reference to the youth of the Christmas Lectures television audience. Though not spelled
out, the implication rings out loud and clear that | abused a position of trust as an invited lecturer to young
and vulnerable minds.

I'd have more sympathy with this accusation, were it not for the overwhelming preponderance of broadcast
propaganda in the other direction. After my Christmas Lectures | received letters from the pious saying that
they would have no objection if only | had qualified my remarks by saying: '‘But | should warn you that many
well - informed people think differently . . ." When did you last hear a priest - in the pulpit, on radio, on
television, in infants' Sunday School - qualify his statement with 'But | should warn you that many well -
informed people don't think God exists at all . . ."?

Richard Dawkins is a militant atheist. He is a zoologist and the first holder of the Charles Simonyi
Professorship of Public Understanding of Science at Oxford. His works include The Selfish Gene, The
Extended Phenotype, The Blind Watchmaker, River Out of Eden and Climbing Mount Improbable. He is also
known for various broadcasts.

Michael Poole is a committed Christian. He is a Visiting Research Fellow at King's College London where he
was, for twenty years, a Lecturer in Science Education. His research interest is in the interplay between
science and religion with special reference to the educational context. His books include Science and Belief,
and Miracles: Science, Bible and Experience.

We are grateful to both authors for permission to make their debate available on the internet. It was originally
published in the Christians in Science Journal: Science and Christian Belief in Vol 6 (April 1994) and Vol 7
(1995).

If you would like to put a question to CiS, please email the Secretary,
Dr Caroline Berry at secretary@cis.org.uk

To read more writings by Professor Richard Dawkins please see the
The World of Richard Dawkins, an unofficial web site.
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Response to Richard Dawkins' Reply
Michael Poole

Reproduced from Science & Christian Belief Vol 7, No 1, April 1995, pp.51-58.

The following comments are in response to a reply from Richard Dawkins about an article by Michael Poole
entitled 'A critique of aspects of the philosophy and theology of Richard Dawkins', Science and Christian



Belief (1994) 69 41 - 59.

| am pleased that Richard Dawkins judges my critique of his views as fair. | shall endeavour to keep these
additional remarks the same. However, | now wish to press home my points a little harder, for | see no way
that my paper can encourage Dawkins to hold his views 'as strongly as ever', if he has taken the full force of
the criticisms on board. | shall respond to his main points.

What constitutes a scientific theory?

Although Dawkins sees our 'central disagreement' as being over his idea of the probability of God, there is a
more far - reaching point of disagreement. This concerns Dawkins' key thesis, his puzzling claim that 'religion
is a scientific theory' which obliterates the philosophical distinction between science and metaphysics.
Furthermore, he uses the phrase, 'not a religious theory', of one particular speculation about the origin of the
universe. But, while using the terms 'scientific theory', 'religion' and religious theory', he offers no explication
of, or demarcation criteria for, scientific or religious theories, which would enable us to evaluate his
assertions.

There is a vast body of literature on the philosophy of science. On a realist view of science, scientific theories
attempt to explain the physical properties of the world. Consequently a scientific journal is not dedicated to
the publication of poetry, music, novels, art or history, because they are not considered to be science, even
though each may take science as their subject material. The price of constructing a body of reliable scientific
knowledge is a restriction on the types of questions which are addressed, although none of these other
aspects of human experience are thereby discounted.

There is also an extensive philosophical literature concerned with identifying the universe of discourse of
religion. One fairly standard approach is to say that the universe of discourse of religion is constituted by the
concept of God, understood as 'transcendent conscious agency', coupled with explanations of those three
terms. The approach is not entirely adequate since it does not embrace non - theistic religions; but it goes
some way towards clarifying a dominant view.

The common demand, 'Prove to me scientifically that God exists', misunderstands both the nature of science
and the nature of religion. Science is an inappropriate tool for adjudicating upon the existence of God. At the
risk of over - simplifying, science is concerned with studying the natural world, the world of nature. Questions
about God's existence are about whether there is anything other than nature to which nature owes its
existence; and it is no use going to science, the study of nature, to determine whether there is anything other
than nature.

Dawkins' alternatives, 'Either admit that God is a scientific hypothesis ... Or admit that his status is no higher
than that of fairies and river sprites' both caricature a serious matter and coerce into an unnecessary
either/or. It is perfectly possible both to reject the notion that '‘God is a scientific hypothesis' and to reject the
claim that God's 'status is no higher than that of fairies and river sprites'. | find it difficult to conceive how a
serious or even a superficial reading of, say, the New Testament gospels could lead to equate their value
with stories about fairies and river sprites!

If we are to find Dawkins' key thesis persuasive, he must spell out his criteria for judging theories as
'scientific'. If religion is admitted as a scientific theory, are aesthetics or history allowed in? If not, on what
grounds are they excluded? We need to be provided with demarcation criteria for judging what are not
scientific theories, criteria for differentiating between science and non - science. Furthermore, his statement
that (natural selection among randomly varying universes ... is not a religious theory', presupposes he has
demarcation criteria in mind for distinguishing between religious and non - religious theories. These, too,
need explicating if we are to evaluate his key thesis.

The meaning of God as creator in Christian theology

God is not portrayed by Christian theology as a created being, something which Dawkins still has not taken
on board. In responding to my observation that he appears to have moved by an analogical argument from
immaterial objects have beginnings' to the assumption that God had a beginnings type of argument he has
rightly eschewed about design Dawkins again asks 'who designed God?' He follows this with a lengthy
passage on 'three ways in which statistically improbable entities can come into being.' But this passage does
not contribute to the discussion, because it is predicated upon a 'when - did - you - stop - beating - your - wife'
assumption about God. No one is pretending the idea that God is eternal is easy for time - dependent



creatures like ourselves to grasp, any more than the allied one, presented by modern physics, that time itself
comes into being with the universe. But it still has to be taken into account.

Dawkins also says, 'if God set the Universe in motion and then sat back to watch evolution happen, a
scientist should hope that there might be traces evidence of His involvement in the shape or functioning of
the universe.' Again, here are ideas which betray how deeply entrenched is Dawkins' misunderstanding of the
orthodox Christian concept of God:

First, the idea of a God who creates and then sits back is not the God of biblical theism; it is the Cosmic
Clockmaker of eighteenth century deism - the Retired Architect, the Absentee Landlord. Biblical theism
presents a God who is immanent as well as transcendent, actively at work moment by moment in his world.
That is one reason why it is ironic that evolutionary theory which, on one interpretation, reemphasised God's
continuing activity after deism had lost sight of it, should be regarded as atheistic!

Second, there is the idea that the universe should contain 'traces - evidence of His involvement'. Dawkins
questions whether the apparent ‘fine - tuning' of the universe for life is one of those 'traces'. He also asks
what it would be like 'if God did indeed set things up so that life would evolve, but covered His tracks so
brilliantly that no clues remain; if He made the universe look exactly as it would be expected to look if He did
not exist'. But Christian theology does not envisage the universe as being different from what it might have
been if God did not exist, rather that there would be no universe. It is the whole universe that is the 'traces’,
not some little piece tacked on by way of a signature. To think otherwise bears certain similarities to
searching the components of a jet engine for traces of Frank Whittle. The search is in vain; it is the whole
engine which owes its being to Whittle's creativity, rather than any individual part bearing his signature.
Furthermore, to expect the existence of God to be open to scientific tests is like trying to treat the existence of
whittle as an engineering question!

Dawkins' statement, 'Darwinism ... renders God unnecessary as an explanatory device' makes me think |
have not explained myself very well in my paper; for | have already given qualified agreement with this view.
God is no more necessary in a scientific explanation of the world than Whittle is in a scientific explanation of
the jet engine. But that does not justify denying the existence of God or Whittle! How could scientific
explanations of the mechanisms of a creation conceivably offer any kind of competition to the existence of a
creator? It would be nonsense, in a situation having a similar logical structure to regard the creator, Whittle,
as a competing explanation to the mechanisms of the jet engine.

Creation, according to Dawkins in his reply, 'really does amount to something complicated springing
spontaneously into existence'. In saying this | believe he is falling into the same mistake as some
‘creationists’, who think that to assert 'creation’ necessitates holding the view that everything sprang into
existence 'ready - made'. 'Creation’, expresses God's relationship to the world, asserting that everything
depends upon God for its existence. Creation, in its theological usage, is 'bringing - into - being - by - God'
and is independent of any particular physical processes. To try to contrast the act of creation with the
processes of, say, evolution by natural selection is to commit some kind of category mistake.

'‘Good theology' or 'bad theology'?

Dawkins' comments about Teilhard, whose views | am not concerned to defend, lead him to ask '‘By what
standards are we to judge good theology from bad?' Two criteria for judging good (Christian) theology are
that it takes adequate account of (i) biblical material and (ii) extra - biblical material, such as evidence drawn
from secular history. One of the criticisms | expressed in my paper concerned Dawkins' misinterpretation of
what Christian theology says about God, miracles and faith. While no - one claims to be an expert on 'life, the
universe and everything' the misconceptions to which | have referred are very basic ones about Christian
theology, which even a cursory reading of the source documents could have avoided.

I am not clear why Dawkins says | appear 'to be at best equivocal on the role of evidence in evaluating
theological truth.' | should have thought my quotation of Bruce made it abundantly clear that | count evidence
as of fundamental importance, evidence which to use Dawkins' own words, 'might be respected by scientists
or by lawyers or by historians'. His ‘common sense' requirement is more contentious. It is the central thesis of
a recent book by Prof. Lewis Wolpert that science has only developed in so far as it has departed from the
dictates of common sense. Common sense is based on precedent and may therefore be an inadequate guide
to something entirely novel, such as that central claim of Christianity, the resurrection of Jesus Christ.



In bad theology, people have cited selected parts of the '‘Book of Nature' as if they were evidence for a
creator's design, leaving the rest of the natural order in an implied state of 'non - created ambiguity'. This is
rather like treating an author as the creator of one part of a book more than another. However, my comments
on design were not, as Dawkins thinks, an attempt 'to rescue the argument from design'. His use of the
definite article suggests that Paley's argument was the only form in which design could be envisaged, which it
is not. | was simply concerned to spell out reasons for rejecting Dawkins' frequent assertions that chance plus
selection rules out any idea of design in the universe and justifies coining a new ‘'deny - word', designoid.
Furthermore, it is necessary to differentiate the scientific use of ‘chance’, which has no metaphysical
overtones, from its popular use to assert the absence of purpose or plan. | am surprised that Dawkins, with
his apparent antipathy towards metaphysics, should assign metaphysical meanings to the concept ‘chance'
as used in science.

To say, 'If God has a more solid basis than fairies, then let us hear it' conveys the impression that nobody has
yet thought or written about Christian evidences! Dawkins has ready access to the whole theological
collection of the University of Oxford if he wishes to avail himself of its resources. But evidence for God is not
the same as watching intently at the bottom of the garden on a summer's night!

Grand theories, be they metaphysical ones like theism or atheism, or physical ones like stellar and organic
evolution, can be judged against such criteria as

(i) comprehensiveness - taking into account all known data, deemed relevant;
(i) consistency - freedom from internal contradictions;
(i) coherence - holding together as a whole;

(iv) congruence - corresponding, coinciding with experience.
Probability

| suspect that part of our disagreement about probability arises over what constitutes a unique event.
Dawkins considers someone dreaming that a friend has died, and finding they have, as a unique event. He
then argues about the frequency of such dreams and the probability of deaths per unit time. But once there
are other examples of such events, so that talk of frequencies becomes meaningful, the events cease to be
unique. Indeed, the event, 'a person dreams that a friend dies when they do', is arguably unlikely to be unique
in history. What is unique is that Sue Smith dreams that Bill Bloggs dies when he does.

Although | stand by my statement, "There is ho way of assigning mathematical probabilities to unique events',
| agree with Dawkins that 'there is nothing to stop us estimating frequencies of relevant classes of events',
even 'spooky events' reported in newspapers, provided there can be some kind of agreement about what
constitutes the class of 'spooky events'. However, | was criticising Dawkins' use of the concept of probability
in the precise calculus of coin - tossing to argue for the meaninglessness of what he calls 'uncanny, spooky,
telepathic, experiences', which | assumed, and which he has not denied, would include claims about
answered prayer. To say, 'when people write into the papers with uncanny experiences, it's just like that ...
and it means absolutely nothing', is a non sequitur. Dawkins would have to have some privileged insight into
the world in order to know that all reported uncanny experiences meant 'absolutely nothing'. Suppose for the
sake of argument that there is a God who answers prayers and that these answers give rise to what Dawkins
calls uncanny experiences. The occurrence of these experiences owes nothing whatever to the calculus of
coin - tossing but occurs if and only if there is a God who answers prayer.

No 'Argument from Personal Comfort'

Dawkins' puzzlement over my closing remarks is quickly resolved. | am afraid he is right about
misunderstanding them. | am not making any 'Argument from Personal Comfort'. | am simply quoting him.
The words, 'There's got to be more to it than that', are Dawkins' words, not mine. | have watched the relevant
section from the first Christmas lecture several times since reading Dawkins' reply, to check whether he was
simply representing Faraday's views, which he had just commented on. But he speaks with great warmth
about the idea that there has got to be more to life than just 'to work to go on living' and certainly does not
introduce any notion that this might be seen as an 'Argument from Personal Comfort'. Any possible doubts as
to whether Dawkins himself holds that 'There's got to be more to it [life] than that' are dispelled by his next
words: ‘Some of life must be devoted to living itself; some of life must be devoted to doing something



worthwhile with one's life, not just to perpetuating it'! So my criticism of inconsistency remains, for this stands
in complete contradiction to his other assertion that 'propagating DNA ... is every living object's sole reason
for living'. If he stands by his latter claim, then as | concluded my article, Dawkins' own words, 'There's got to
be more to it than that', have a wistful ring about them.

Education and Propaganda

Dawkins rightly discerned my innuendo in the Abstract about the impropriety of promoting an atheistic world -
view in the name of science in his 1991 Christmas lectures. He has often gone on record as saying that the
persistence of religion owes much to the gullibility of young people who will believe anything they are told in
their early years. If young people are as easily taken in as he thinks, then the persistence of atheism could
also owe much to the gullibility of young people.

My concern about these lectures was that they were intended to be educational ones about science, within
which atheistic dogmatism was inappropriate. Dawkins disparagingly refers to 'the pious' who wrote
afterwards to say that his remarks should have been qualified. But it was a valid objection. It is no defence for
him to say that others have not qualified their remarks. That is only an argument for saying that they should
have done so too! His example of 'priests' does not serve his cause, for belief in God is [generally!] an
assumption of their position, which those who choose to listen to them take for granted.

Similarly, someone who chooses to go to a meeting of the British Humanist Association should not be
surprised to hear criticisms of religion and would not expect to be reminded that some people do believe in
God. But the school - children who went to the Christmas Lectures went to hear a series on science, which
was used as a vehicle for promoting a personal world - view, that science pushed one into atheism. But this is
not a necessary consequence of science and the view is one with which many scientists disagree. However,
no indication was given that an opposite view could coherently and rationally be held - which amounts to
propaganda.

Conclusion

In case it should appear otherwise from this critique, let me add that no personal animosity is intended or felt.
I like Richard Dawkins' relaxed and clear lecturing style, enjoyed most of the Christmas lectures, and found
the sequence about the baby to which | referred, delightfully sensitive. However, in my original paper and
here, | have criticised the quality of many of the arguments which Dawkins has so vigorously sought to
employ against Christianity 'in the name of science’, through his books, lectures, newspaper articles, letters,
and television appearances over many years.

One class of arguments starts from the assumptions of (i) God as a created being (ii) miracles as nothing
other than 'more - or - less improbable natural events' and (iii) faith as unevidenced belief. But such
assumptions form no part of traditional Christian theology. Consequently, arguments based on these
assumptions do not actually engage with the intended target. They are directed against a 'straw' version of
Christianity, one which the orthodox would not wish to defend.

A second class of arguments includes (i) meme theory (ii) the metaphor of religion as a 'mental virus' and (iii)
the supposed readiness of the young to believe anything they are told. But these have no anti - Christian
mileage in them whatsoever. They are simply theories about the ways in which ideas spread - any ideas.
They have nothing to say about the truth or falsity of the beliefs themselves; they are equally applicable to the
spread of atheism. To use them is to wield a two - edged sword which can wound the assailant as much as
the intended victim.

Much of Dawkins' world - view depends on his central thesis that 'religion is a scientific theory', including his
view of 'God as a competing explanation [to science] for facts about the universe and life'. | know of no
professional philosopher who makes such a claim. But, conspicuous by its absence, is any attempt to justify
such a contentious claim. However, the task has now become an urgent one for, unless Dawkins is able to
mount a tightly argued justification of his central claim, much of his position remains poised precariously on
insecure foundations.

Richard Dawkins is a militant atheist. He is a zoologist and the first holder of the Charles Simonyi
Professorship of Public Understanding of Science at Oxford. His works include The Selfish Gene, The
Extended Phenotype, The Blind Watchmaker, River Out of Eden and Climbing Mount Improbable. He is also
known for various broadcasts.



Michael Poole is a committed Christian. He is a Visiting Research Fellow at King's College London where he
was, for twenty years, a Lecturer in Science Education. His research interest is in the interplay between
science and religion with special reference to the educational context. His books include Science and Belief,
and Miracles: Science, Bible and Experience.

We are grateful to both authors for permission to make their debate available on the internet. It was originally
published in the Christians in Science Journal: Science and Christian Belief in Vol 6 (April 1994) and Vol 7
(1995).
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Not in Our Genes, Biology, Ideology and Human Nature - Reviewed by Richard Dawkins
by Steven Rose, Leon J. Kamin and R.C.Lewontin (Pantheon Books, 1985)

Reviewed by Richard Dawkins in "Sociobiology: the debate continues”, New Scientist 24 January 1985

Those of us with time to concentrate on our historic mission to exploit workers and oppress minorities have a
great need to "legitimate" our nefarious activities. The first legitimator we came up with was religion which
has worked pretty well through most of history but, "the static world of social relations legitimated by God
reflected, and was reflected by, the dominant view of the natural world as itself static".

Latterly there has been an increasing need for a new legitimator. So we developed one: Science.

"The consequence was to change finally the form of the legitimating ideology of bourgeois society. No
longer able to rely upon the myth of a deity. . . the dominant class dethroned God and replaced him with
science. . . If anything, this new legitimator of the social order was more formidable than the one it replaced . .
. Science is the ultimate legitimator of bourgeois ideology."

Legitimation is also the primary purpose of universities:

" .. .itis universities that have become the chief institutions for the creation of biological determinism . . .
Thus, universities serve as creators, propagators, and legitimators of the ideology of biological determinism. If
biological determinism is a weapon in the struggle between classes, then the universities are weapons
factories, and their teaching and research faculties are the engineers, designers, and production workers."

And to think that, through all these years working in universities, | had imagined that the purpose of science
was to solve the riddles of the Universe: to comprehend the nature of existence; of space and time and of
eternity; of fundamental particles spread through 100 billion galaxies; of complexity and living organisation
and the slow dance through three billion years of geological time. No no, these trivial matters fade into
insignificance beside the overriding need to legitimate bourgeois ideology.

How can | sum up this book? Imagine a sort of scientific Dave Spart trying to get into "Pseud’s Corner’. Even
the acknowledgements give us fair warning of what to expect. Where others might thank colleagues and
friends, our authors acknowledge "lovers" and "comrades". Actually, | suppose there is something rather
sweet about this, in a passé, sixtiesish sort of way. And the 1960s have a mythic role to play in the authors’
bizarre conspiracy theory of science. It was in response to that Arcadian decade (when "Students challenged
the legitimacy of their universities . . . ") that "The newest form of biological determinism, sociobiology, has
been legitimated . . . ".

Sociobiology, it seems, makes the two assertions "that are required if it is to serve as a legitimization and
perpetuation of the social order" (my emphasis). The "Panglossianism"—J. B. S. Haldane’s term is (mis)used
without acknowledgement—of sociobiology "has played an important role in legitimation”, but this is not its
main feature:

"Sociobiology is a reductionist, biological determinist explanation of human existence. Its adherents claim,
first, that the details of present and past social arrangements are the inevitable manifestations of the specific
action of genes."

Unfortunately, academic sociobiologists, unaccountably neglecting their responsibilities towards the class
struggle, do not seem anywhere to have actually said that human social arrangements are the inevitable
manifestations of genes. Rose et al have accordingly had to go farther afield for their substantiating
quotations, getting them from such respected sociobiologists as Mr Patrick Jenkin when he was minister for
social services, and various dubious representatives of the National Front and the Nouvelle Droite whose
works most of us would not ordinarily see (they are no doubt grateful for the publicity). The minister gives
especially good value, by using a "double legitimation of science and God . . ."

Enough of this, let me speak plainly. Rose et al cannot substantiate their allegation about sociobiologists
believing in inevitable genetic determination, because the allegation is a simple lie. The myth of the
"inevitability" of genetic effects has nothing whatever to do with sociobiology, and has everything to do with
Rose et al's paranoiac and demonological theology of science. Sociobiologists, such as myself (much as |



have always disliked the name, this book finally provokes me to stand up and be counted), are in the
business of trying to work out the conditions under which Darwinian theory might be applicable to behaviour.
If we tried to do our Darwinian theorising without postulating genes affecting behaviour, we should get it
wrong. That is why sociobiologists talk about genes so much, and that is all there is to it. The idea of
"inevitability" never enters their heads.

Rose et al have no clear idea of what they mean by biological determinism. "Determinist”, for them, is simply
one half of a double-barrelled blunderbuss term, with much the same role and lack of content as "Mendelist-
Morganist" had in the vocabulary of an earlier generation of comrades. Today'’s other barrel, fired off with
equal monotony and imprecision is "reductionist".

"(Reductionists) argue that the properties of a human society are... no more than the sums of the individual
behaviours and tendencies of the individual humans of which that society is composed. Societies are
‘aggressive’ because the individuals who compose them are ‘aggressive’, for instance.”

As | am described in the book as "the most reductionist of sociobiologists”, | can speak with authority here. |
believe that Bach was a musical man. Therefore of course, being a good reductionist, | must obviously
believe that Bach’s brain was made of musical atoms! Do Rose et al sincerely think that anybody could be
that silly? Presumably not, yet my Bach -- example is a precise analogy to "Societies are ‘aggressive’

because the individuals who compose them are ‘aggressive".

Why do Rose et al find it necessary to reduce a perfectly sensible belief (that complex wholes should be
explained in terms of their parts) to an idiotic travesty (that the properties of a complex whole are simply the
sum of those same properties in the parts)? "In terms of" covers a multitude of highly sophisticated causal
interactions, and mathematical relations of which summation is only the simplest. Reductionism, in the "sum
of the parts" sense, is obviously daft, and is nowhere to be found in the writings of real biologists.
Reductionism, in the "in terms of " sense, is, in the words of the Medawars, "the most successful research
stratagem ever devised" (Aristotle to Zoos, 1984).

Rose et al tell us that " . . . some of the most penetrating and scathing critiques of sociobiology have come
from anthropologists..." The two most famous anthropologists cited are Marshall Sahlins and Sherwood
Washburn, and their "penetrating"” critiques are, indeed, well worth looking up. Washburn thinks that, as all
humans, regardless of kinship, share more than 99 per cent of their genes, " . . . genetics actually supports
the beliefs of the social sciences, not the calculations of the sociobiologists." Lewontin, the brilliant geneticist,
could, if he wanted to, quickly clear up this pathetic little misunderstanding of kin selection theory. Sahlins, in
a book described as "a withering attack” on sociobiology, thinks that the theory of kin selection cannot work
be cause only a minority of human cultures have developed the concept of the fraction (necessary, you see,
in order for people to calculate their coefficients of relatedness!). Lewontin the geneticist would not tolerate
elementary blunders like this from a first-year undergraduate. But for Lewontin the "radical scientist",
apparently any criticism of sociobiology, no matter how bungling and ignorant, is penetrating, scathing, and
withering.

Rose et al see their main role as a negative and purging one, even casting themselves as a gallant little fire
brigade:

" ... constantly being called out in the middle of the night to put out the latest conflagration . . . All of these
deterministic (sic) fires need to be doused with the cold water of reason before the entire intellectual
neighborhood is in flames."

This dooms them to constant nay-saying, and they therefore now feel an obligation to produce "some positive
program for understanding human life". What, then, is our authors’ positive contribution to understanding life?

At this point, self-conscious throat-clearing becomes almost audible and the reader is led to anticipate some
good embarrassing stuff. We are promised "an alternative world view". What will it be? "Holistic biology"?
"Structuralistic biology"? Connoisseurs of the genre might have put their money on either of these, or perhaps
on "Deconstructionist biology". But the alternative world view turns out to be even better: "Dialectical” biology!
And what exactly is dialectical biology? Well—think, for example:

"of the baking of a cake: the taste of the product is the result of a complex interaction of components—



such as butter, sugar, and flour—exposed for various periods to elevated temperatures; it is not dissociable
into such-or-such a percent of flour, such-or-such of butter, etc., although each and every component. . . has
its contribution to make to the final product.”

When put like that, this dialectical biology seems to make a lot of sense. Perhaps even | can be a dialectical
biologist. Come to think of it, isn’t there something familiar about that cake? Yes, here it is, in a 1981
publication by the most reductionist of sociobiologists:

"... If we follow a particular recipe, word for word, in a cookery book, what finally emerges from the oven is
a cake. we cannot now break the cake into its component crumbs and say: this crumb corresponds to the first
word in the recipe; this crumb corresponds to the second word in the recipe, etc. With minor exceptions such
as the cherry on top, there is no one-to-one mapping from words of recipe to ‘bits’ of cake. The whole recipe
maps onto the whole cake."

| am not, of course, interested in claiming priority for the cake (Pat Bateson had it first, in any case). But what
| do hope is that this little coincidence may at least give Rose and Lewontin pause. Could it be that their
targets are not quite the naively atomistic reductionists they would desperately like them to be?

So, life is complex and its causal factors interact. If that is "dialectical", big deal. But no, it seems that
"interactionism”, though good in its way, is not quite "dialectical". And what is the difference?

" ... First (interactionism) supposes the alienation of organism and the environment.... second, it accepts
the ontological priority of the individual over the collectivity and therefore of the epistemological sufficiency
of..." (emphasis mine).

There is no need to go on. This sort of writing appears to be intended to communicate nothing. Is it intended
to impress, while putting down smoke to conceal the fact that nothing is actually being said?

The reader may have gained an impression of a silly, pretentious, obscurantist and mendacious book. To this
should be added that the literary style of the book is well represented by my quotations. Yet Not in Our Genes
has mysteriously attracted some favourable reviews, including one from a scientist whom | have always
admired, and who clearly had no difficulty in rumbling its cant. | can only guess that such reviewers are
decent liberal people who will simply bend over backwards to be nice to anyone attacking racialism and Cyril
Burt.

Let me bend over backwards as far as | honestly can. To Leon Kamin belongs eternal credit for initiating the
unmasking of Burt as a scientific criminal, and the chapters, presumably by Kamin, on IQ testing and similar
topics, do partially redeem this otherwise fatuous book. Cyril Burt went to the extreme length of faking
numerical data, but it can be argued that what lay behind his crime was an eagerness to give ideology priority
over truth. If this is so, who are the Cyril Burts of today?



Article in The Guardian Tuesday April 10, 2001

Obituary for Michael Cullen, ethologist

Mike Cullen, who has died in a car crash in Australia aged 73, had an extraordinary influence on the
development of ethology, the biological study of animal behaviour. He was of the generation of Oxford
ethologists that included Robert Hinde, Aubrey Manning and Desmond Morris, and he was in many ways the
unsung hero of that golden age in the subject. The impact of his razor-sharp, quantitative, analytical mind
came not from his own research publications, which were modest in number, but from the difference he made
to those who worked with him as doctoral students or colleagues.

Unusually, he was a scientist who put the development of others and of the subject as a whole ahead of his
own career. All of us who worked with Mike can recall how he would take our half-baked ideas, inadequately
analysed data, or the hesitant beginnings of a mathematical model, and transform them into a polished gem.

He would listen while eating his lunch from an old biscuit tin with a wire handle, one knee up, shoulders
slightly hunched, rocking back and forth with absorption, hands fanned open and palms facing each other as
if to grasp the issue under discussion. He would then rush off to a tutorial or lecture. But next day one would
receive a handwritten letter with the solution to the problem, some lines of algebra, embellished by an apt -
and untranslated - quotation from Catullus or a comic verse made up by Mike himself to suit the occasion.

Mike hardly ever accepted co-authorship of publications, but the acknowledgements sections of key papers
published between the mid-1950s and 1980s show the breadth and depth of his influence, as do the career
successes of his students. He was the kind of academic that would be pruned out in the contemporary,
publish-or-perish, environment in universities. But if he had followed what is now the common practice of
putting his name on all the papers of students and co-workers whom he had helped, he would have stood out
as one of the most prolific ethologists of his time.

Mike was born in Bournemouth, but spent his first six years in India, where his father worked for the Bombay
Company. Subsequently, together with his younger sister, he was brought up in England by a great aunt and
educated at Marlborough College before going to Wadham College, Oxford, to read mathematics. He
switched to zoology after the first year and graduated in 1952. His interest in natural history, and birds in
particular, had been triggered in Kashmir in 1942.

A few years before Mike graduated, the Dutch ethologist Niko Tinbergen had moved to Oxford to set up the
Animal Behaviour Group. Tinbergen is generally regarded, alongside Konrad Lorenz - with whom he shared a
Nobel Prize in 1973 - as one of the founding fathers of ethology. Mike, with his interest in field biology, was
naturally drawn to Tinbergen's group, and he completed his doctorate under Tinbergen on the behaviour of
Arctic terns.

Tinbergen sent Mike and a Swiss student, Esther Sager, who worked on kittiwakes, together to the Farne
Islands, off the coast of Northumberland. Perhaps unsurprisingly to their peers, Mike and Esther not only both
came away with D Phil theses, but, in 1954, married and were to have two children. They stayed in Oxford,
where Mike was Tinbergen's right-hand man from 1956 to 1969 in the Animal Behaviour Research Group,
which was funded by Nature Conservancy.

Ethology at that time had been developing, under Tinbergen's influence, from largely observational studies of
the behaviour of animals in their natural environment or in semi-natural captivity, into an experimental and
quantitative discipline. Cullen's role in shaping this research agenda at Oxford was crucial: partly because of
his mathematical facility - which Tinbergen almost totally lacked; but also because of his extraordinarily quick
intelligence and his generosity in deploying it for the benefit of others

Almost all the students who came through the Tinbergen group from the mid-1950s to the early 70s found
their intellectual inspiration in Mike. To collaborate with him was exhilarating. Everything happened at high
speed, using rapidly improvised equipment which cost nothing. Typical of his ingenuity was his method of
plotting the three-dimensional coordinates of fish swimming in schools: simply photograph them in a bright
shadow-casting light, and do the necessary trigpnometry using the distance between each fish and its
shadow.



When Tinbergen retired in 1974 from the chair in animal behaviour, Cullen, who in 1968 had become lecturer
in psychology - and a fellow of Wadham - was seen by many as his natural successor. However, although his
huge influence was acknowledged, his modest output of published research weighed against him.

In 1977, Mike accepted an offer from Monash University in Melbourne, where he remained until he retired in
1993. While there, he dedicated much effort to preserving the penguins of Phillip Island, on which he also did
much research: he considered his victory in this battle to be one of his greatest achievements.

Sadly, Mike and Esther separated after their move to Australia, but Mike later found happiness with Rita
Krishovski. Mike was a warm-hearted, humorous and extraordinarily generous colleague, with an insatiable
appetite and youthful enthusiasm for research. He was also a brilliant lecturer, and a model of what an Oxford
tutor should be. Though a very private person, he would provide a sympathetic shoulder and a strong arm
when a student or colleague came to him with private difficulties.

Stories of his mild eccentricities abound: his party act of fire-eating; his habit of knitting in seminars to avoid
wasting time with his hands; and taking binoculars to conferences, to scrutinise details of tables and graphs
shown by speakers.

Partly as a result of his casual dress and athletic appearance, he always looked much younger than he was.
In seminars he was a formidable sceptic and questioner: if you could get your research past those quizzical
eyebrows, you had nothing to fear from any audience in the world. We have lost a much- loved mentor who
taught us how teaching should be.

» Michael Cullen, ethologist, born December 14 1927; died March 23 2001



ONE SIDE CAN BE WRONG [9.1.05]
by Richard Dawkins & Jerry Coyne

RICHARD DAWKINS is Charles Simonyi professor of the public understanding of science at Oxford
University. His latest book is The Ancestor's Tale: A Pilgrimage to the Dawn of Life.

JERRY COYNE is a professor in the department of ecology and evolution at the University of Chicago, and
the author (with H. Allen Orr) of Speciation.

Richard Dawkins's Edge Bio Page
Jerry Coyne's Edge Bio Page

ONE SIDE CAN BE WRONG

The seductive "let's teach the controversy" language still conveys the false, and highly pernicious, idea that
there really are two sides. This would distract students from the genuinely important and interesting
controversies that enliven evolutionary discourse. Worse, it would hand creationism the only victory it
realistically aspires to. Without needing to make a single good point in any argument, it would have won the
right for a form of supernaturalism to be recognised as an authentic part of science. And that would be the
end of science education in America.

XXXX

(RICHARD DAWKINS & JERRY COYNE:) It sounds so reasonable, doesn't it? Such a modest proposal. Why
not teach "both sides" and let the children decide for themselves? As President Bush said, "You're asking me
whether or not people ought to be exposed to different ideas, the answer is yes." At first hearing, everything
about the phrase "both sides" warms the hearts of educators like ourselves.

One of us spent years as an Oxford tutor and it was his habit to choose controversial topics for the students'
weekly essays. They were required to go to the library, read about both sides of an argument, give a fair
account of both, and then come to a balanced judgment in their essay. The call for balance, by the way, was
always tempered by the maxim, "When two opposite points of view are expressed with equal intensity, the
truth does not necessarily lie exactly half way between. It is possible for one side simply to be wrong."

As teachers, both of us have found that asking our students to analyse controversies is of enormous value to
their education. What is wrong, then, with teaching both sides of the alleged controversy between evolution
and creationism or "intelligent design” (ID)? And, by the way, don't be fooled by the disingenuous
euphemism. There is nothing new about ID. It is simply creationism camouflaged with a new name to slip
(with some success, thanks to loads of tax-free money and slick public-relations professionals) under the
radar of the US Constitution's mandate for separation between church and state.

Why, then, would two lifelong educators and passionate advocates of the "both sides" style of teaching join
with essentially all biologists in making an exception of the alleged controversy between creation and
evolution? What is wrong with the apparently sweet reasonableness of "it is only fair to teach both sides"?
The answer is simple. This is not a scientific controversy at all. And it is a time-wasting distraction because
evolutionary science, perhaps more than any other major science, is bountifully endowed with genuine
controversy.

Among the controversies that students of evolution commonly face, these are genuinely challenging and of
great educational value: neutralism versus selectionism in molecular evolution; adaptationism; group
selection; punctuated equilibrium; cladism; "evo-devo"; the "Cambrian Explosion"; mass extinctions;
interspecies competition; sympatric speciation; sexual selection; the evolution of sex itself; evolutionary
psychology; Darwinian medicine and so on. The point is that all these controversies, and many more, provide
fodder for fascinating and lively argument, not just in essays but for student discussions late at night.



Intelligent design is not an argument of the same character as these controversies. It is not a scientific
argument at all, but a religious one. It might be worth discussing in a class on the history of ideas, in a
philosophy class on popular logical fallacies, or in a comparative religion class on origin myths from around
the world. But it no more belongs in a biology class than alchemy belongs in a chemistry class, phlogiston in
a physics class or the stork theory in a sex education class. In those cases, the demand for equal time for
"both theories" would be ludicrous. Similarly, in a class on 20th-century European history, who would demand
equal time for the theory that the Holocaust never happened?

So, why are we so sure that intelligent design is not a real scientific theory, worthy of "both sides" treatment?
Isn't that just our personal opinion? It is an opinion shared by the vast majority of professional biologists, but
of course science does not proceed by majority vote among scientists. Why isn't creationism (or its
incarnation as intelligent design) just another scientific controversy, as worthy of scientific debate as the
dozen essay topics we listed above? Here's why.

If ID really were a scientific theory, positive evidence for it, gathered through research, would fill peer-
reviewed scientific journals. This doesn't happen. It isn't that editors refuse to publish ID research. There
simply isn't any ID research to publish. Its advocates bypass normal scientific due process by appealing
directly to the non-scientific public and - with great shrewdness - to the government officials they elect.

The argument the ID advocates put, such as it is, is always of the same character. Never do they offer
positive evidence in favour of intelligent design. All we ever get is a list of alleged deficiencies in evolution.
We are told of "gaps" in the fossil record. Or organs are stated, by fiat and without supporting evidence, to be
"irreducibly complex": too complex to have evolved by natural selection.

In all cases there is a hidden (actually they scarcely even bother to hide it) "default" assumption that if Theory
A has some difficulty in explaining Phenomenon X, we must automatically prefer Theory B without even
asking whether Theory B (creationism in this case) is any better at explaining it. Note how unbalanced this is,
and how it gives the lie to the apparent reasonableness of "let's teach both sides". One side is required to
produce evidence, every step of the way. The other side is never required to produce one iota of evidence,
but is deemed to have won automatically, the moment the first side encounters a difficulty - the sort of
difficulty that all sciences encounter every day, and go to work to solve, with relish.

What, after all, is a gap in the fossil record? It is simply the absence of a fossil which would otherwise have
documented a particular evolutionary transition. The gap means that we lack a complete cinematic record of
every step in the evolutionary process. But how incredibly presumptuous to demand a complete record, given
that only a minuscule proportion of deaths result in a fossil anyway.

The equivalent evidential demand of creationism would be a complete cinematic record of God's behaviour
on the day that he went to work on, say, the mammalian ear bones or the bacterial flagellum - the small, hair-
like organ that propels mobile bacteria. Not even the most ardent advocate of intelligent design claims that
any such divine videotape will ever become available.

Biologists, on the other hand, can confidently claim the equivalent "cinematic" sequence of fossils for a very
large number of evolutionary transitions. Not all, but very many, including our own descent from the bipedal
ape Australopithecus. And - far more telling - not a single authentic fossil has ever been found in the "wrong"
place in the evolutionary sequence. Such an anachronistic fossil, if one were ever unearthed, would blow
evolution out of the water.

As the great biologist J B S Haldane growled, when asked what might disprove evolution: "Fossil rabbits in
the pre-Cambrian." Evolution, like all good theories, makes itself vulnerable to disproof. Needless to say, it
has always come through with flying colours.

Similarly, the claim that something - say the bacterial flagellum - is too complex to have evolved by natural
selection is alleged, by a lamentably common but false syllogism, to support the "rival” intelligent design
theory by default. This kind of default reasoning leaves completely open the possibility that, if the bacterial
flagellum is too complex to have evolved, it might also be too complex to have been created. And indeed, a
moment's thought shows that any God capable of creating a bacterial flagellum (to say nothing of a universe)
would have to be a far more complex, and therefore statistically improbable, entity than the bacterial flagellum
(or universe) itself - even more in need of an explanation than the object he is alleged to have created.



If complex organisms demand an explanation, so does a complex designer. And it's no solution to raise the
theologian's plea that God (or the Intelligent Designer) is simply immune to the normal demands of scientific
explanation. To do so would be to shoot yourself in the foot. You cannot have it both ways. Either ID belongs
in the science classroom, in which case it must submit to the discipline required of a scientific hypothesis. Or
it does not, in which case get it out of the science classroom and send it back into the church, where it
belongs.

In fact, the bacterial flagellum is certainly not too complex to have evolved, nor is any other living structure
that has ever been carefully studied. Biologists have located plausible series of intermediates, using
ingredients to be found elsewhere in living systems. But even if some particular case were found for which
biologists could offer no ready explanation, the important point is that the "default" logic of the creationists
remains thoroughly rotten.

There is no evidence in favour of intelligent design: only alleged gaps in the completeness of the evolutionary
account, coupled with the "default" fallacy we have identified. And, while it is inevitably true that there are
incompletenesses in evolutionary science, the positive evidence for the fact of evolution is truly massive,
made up of hundreds of thousands of mutually corroborating observations. These come from areas such as
geology, paleontology, comparative anatomy, physiology, biochemistry, ethology, biogeography, embryology
and - increasingly nowadays - molecular genetics.

The weight of the evidence has become so heavy that opposition to the fact of evolution is laughable to all
who are acquainted with even a fraction of the published data. Evolution is a fact: as much a fact as plate
tectonics or the heliocentric solar system.

Why, finally, does it matter whether these issues are discussed in science classes? There is a case for
saying that it doesn't - that biologists shouldn't get so hot under the collar. Perhaps we should just accept the
popular demand that we teach ID as well as evolution in science classes. It would, after all, take only about
10 minutes to exhaust the case for ID, then we could get back to teaching real science and genuine
controversy.

Tempting as this is, a serious worry remains. The seductive "let's teach the controversy" language still
conveys the false, and highly pernicious, idea that there really are two sides. This would distract students
from the genuinely important and interesting controversies that enliven evolutionary discourse. Worse, it
would hand creationism the only victory it realistically aspires to. Without needing to make a single good point
in any argument, it would have won the right for a form of supernaturalism to be recognised as an authentic
part of science. And that would be the end of science education in America.

Arguments worth having ...
The "Cambrian Explosion"

Although the fossil record shows that the first multicellular animals lived about 640m years ago, the diversity
of species was low until about 530m years ago. At that time there was a sudden explosion of many diverse
marine species, including the first appearance of molluscs, arthropods, echinoderms and vertebrates.
"Sudden" here is used in the geological sense; the "explosion" occurred over a period of 10m to 30m years,
which is, after all, comparable to the time taken to evolve most of the great radiations of mammals. This rapid
diversification raises fascinating questions; explanations include the evolution of organisms with hard parts
(which aid fossilisation), the evolutionary "discovery" of eyes, and the development of new genes that allowed
parts of organisms to evolve independently.

The evolutionary basis of human behaviour

The field of evolutionary psychology (once called "sociobiology") maintains that many universal traits of
human behaviour (especially sexual behaviour), as well as differences between individuals and between
ethnic groups, have a genetic basis. These traits and differences are said to have evolved in our ancestors
via natural selection. There is much controversy about these claims, largely because it is hard to reconstruct
the evolutionary forces that acted on our ancestors, and it is unethical to do genetic experiments on modern
humans.



Sexual versus natural selection

Although evolutionists agree that adaptations invariably result from natural selection, there are many traits,
such as the elaborate plumage of male birds and size differences between the sexes in many species, that
are better explained by "sexual selection": selection based on members of one sex (usually females)
preferring to mate with members of the other sex that show certain desirable traits. Evolutionists debate how
many features of animals have resulted from sexual as opposed to natural selection; some, like Darwin
himself, feel that many physical features differentiating human "races" resulted from sexual selection.

The target of natural selection

Evolutionists agree that natural selection usually acts on genes in organisms - individuals carrying genes that
give them a reproductive or survival advantage over others will leave more descendants, gradually changing
the genetic composition of a species. This is called "individual selection". But some evolutionists have
proposed that selection can act at higher levels as well: on populations (group selection), or even on species
themselves (species selection). The relative importance of individual versus these higher order forms of
selection is a topic of lively debate.

Natural selection versus genetic drift

Natural selection is a process that leads to the replacement of one gene by another in a predictable way. But
there is also a "random" evolutionary process called genetic drift, which is the genetic equivalent of coin-
tossing. Genetic drift leads to unpredictable changes in the frequencies of genes that don't make much
difference to the adaptation of their carriers, and can cause evolution by changing the genetic composition of
populations. Many features of DNA are said to have evolved by genetic drift. Evolutionary geneticists
disagree about the importance of selection versus drift in explaining features of organisms and their DNA. All
evolutionists agree that genetic drift can't explain adaptive evolution. But not all evolution is adaptive.

[Editor's Note: First published in The Guardian, on Thursday, September 1st]



Postmodernism Disrobed

Richard Dawkins' review of Intellectual Impostures by Alan Sokal and Jean
Bricmont. Profile Books 1998, £9.99. To be published in U.S.A. by Picador as
Fashionable Nonsense.

Published as ‘Postmodernism Disrobed’, Nature 394, pp 141-143, 9™ July 1998

Suppose you are an intellectual impostor with nothing to say, but with strong
ambitions to succeed in academic life, collect a coterie of reverent disciples and have
students around the world anoint your pages with respectful yellow highlighter. What
kind of literary style would you cultivate? Not a lucid one, surely, for clarity would
expose your lack of content. The chances are that you would produce something like
the following:

We can clearly see that there is no bi-univocal
correspondence between linear signifying links or archi-
writing, depending on the author, and this
multireferential, multi-dimensional machinic catalysis.
The symmetry of scale, the transversality, the pathic
non-discursive character of their expansion: all these
dimensions remove us from the logic of the excluded
middle and reinforce us in our dismissal of the
ontological binarism we criticised previously.

This is a quotation from the psychoanalyst FZlix Guattari, one of many fashionable
French ‘intellectuals’ outed by Alan Sokal and Jean Bricmont in their splendid book
Intellectual Impostures, which caused a sensation when published in French last year,
and which is now released in a completely rewritten and revised English edition.
Guattari goes on indefinitely in this vein and offers, in the opinion of Sokal and
Bricmont, "the most brilliant mZlange of scientific, pseudo-scientific and
philosophical jargon that we have ever encountered.” Guattari’s close collaborator,
the late Gilles Deleuze had a similar talent for writing:-

In the first place, singularities-events correspond to
heterogeneous series which are organized into a system
which is neither stable nor unstable, but rather
‘metastable,” endowed with a potential energy wherein
the differences between series are distributed . . . In the
second place, singularities possess a process of auto-
unification, always mobile and displaced to the extent
that a paradoxical element traverses the series and
makes them resonate, enveloping the corresponding
singular points in a single aleatory point and all the
emissions, all dice throws, in a single cast.


http://www.bookshop.co.uk/ser/serdsp.asp?shop=1&isbn=1861970749&DB=220
http://www.physics.nyu.edu/faculty/sokal.html

It calls to mind Peter Medawar’s earlier characterisation of a certain type of French
intellectual style (note, in passing the contrast offered by Medawar’s own elegant and
clear prose):

Style has become an object of first importance, and
what a style it is! For me it has a prancing, high-
stepping quality, full of self-importance; elevated
indeed, but in the balletic manner, and stopping from
time to time in studied attitudes, as if awaiting an
outburst of applause. It has had a deplorable influence
on the quality of modern thought . . .

Returning to attack the same targets from another angle, Medawar says:

I could quote evidence of the beginnings of a
whispering campaign against the virtues of clarity. A
writer on structuralism in the Times Literary
Supplement has suggested that thoughts which are
confused and tortuous by reason of their profundity are
most appropriately expressed in prose that is
deliberately unclear. What a preposterously silly idea! |
am reminded of an air-raid warden in wartime Oxford
who, when bright moonlight seemed to be defeating the
spirit of the blackout, exhorted us to wear dark glasses.
He, however, was being funny on purpose.

This is from Medawar 1968 Lecture on "Science and Literature”, reprinted in Pluto’s
Republic (Oxford University Press, 1982). Since Medawar’s time, the whispering
campaign has raised its voice.

Deleuze and Guattari have written and collaborated on books described by the
celebrated Michel Foucault as "among the greatest of the great. . . Some day, perhaps,
the century will be Deleuzian." Sokal and Bricmont, however, comment that "These
texts contain a handful of intelligible sentences — sometimes banal, sometimes
erroneous — and we have commented on some of them in the footnotes. For the rest,
we leave it to the reader to judge."”

But it’s tough on the reader. No doubt there exist thoughts so profound that most of us
will not understand the language in which they are expressed. And no doubt there is
also language designed to be unintelligible in order to conceal an absence of honest
thought. But how are we to tell the difference? What if it really takes an expert eye to
detect whether the emperor has clothes? In particular, how shall we know whether the
modish French “philosophy’, whose disciples and exponents have all but taken over
large sections of American academic life, is genuinely profound or the vacuous
rhetoric of mountebanks and charlatans?

Sokal and Bricmont are professors of physics at, respectively New York University
and the University of Louvain. They have limited their critique to those books that
have ventured to invoke concepts from physics and mathematics. Here they know
what they are talking about, and their verdict is unequivocal: on Lacan, for example,



whose name is revered by many in humanities departments throughout American and
British universities, no doubt partly because he simulates a profound understanding of
mathematics:

... although Lacan uses quite a few key words from the
mathematical theory of compactness, he mixes them up
arbitrarily and without the slightest regard for their
meaning. His “definition” of compactness is not just
false: it is gibberish.

They go on to quote the following remarkable piece of reasoning by Lacan:

Thus, by calculating that signification according to the
algebraic method used here, namely:

S (signifier) = s (the statement),
s (signified)

With S = (-1), produces: s = sqrt(-1)

You don’t have to be a mathematician to see that this is ridiculous. It recalls the
Aldous Huxley character who proved the existence of God by dividing zero into a
number, thereby deriving the infinite. In a further piece of reasoning which is entirely
typical of the genre, Lacan goes on to conclude that the erectile organ

... is equivalent to the sqrt(-1) of the signification
produced above, of the jouissance that it restores by the
coefficient of its statement to the function of lack of
signifier (-1).

We do not need the mathematical expertise of Sokal and Bricmont to assure us that
the author of this stuff is a fake. Perhaps he is genuine when he speaks of non-
scientific subjects? But a philosopher who is caught equating the erectile organ to the
square root of minus one has, for my money, blown his credentials when it comes to
things that | don’t know anything about.

The feminist ‘philosopher’ Luce Irigaray is another who is given whole chapter
treatment by Sokal and Bricmont. In a passage reminiscent of a notorious feminist
description of Newton’s Principia (a ‘rape manual’) Irigaray argues that E=mc?is a
‘sexed equation’. Why? Because ‘it privileges the speed of light over other speeds that
are vitally necessary to us’ (my emphasis of what | am rapidly coming to learn is an
in-word). Just as typical of the school of thought under examination is Irigaray’s
thesis on fluid mechanics. Fluids, you see, have been unfairly neglected. ‘Masculine
physics’ privileges rigid, solid things. Her American expositor Katherine Hayles made
the mistake of re-expressing Irigaray’s thoughts in (comparatively) clear language.
For once, we get a reasonably unobstructed look at the emperor and, yes, he has no
clothes:

The privileging of solid over fluid mechanics, and
indeed the inability of science to deal with turbulent



flow at all, she attributes to the association of fluidity
with femininity. Whereas men have sex organs that
protrude and become rigid, women have openings that
leak menstrual blood and vaginal fluids. . . From this
perspective it is no wonder that science has not been
able to arrive at a successful model for turbulence. The
problem of turbulent flow cannot be solved because the
conceptions of fluids (and of women) have been
formulated so as necessarily to leave unarticulated
remainders.

You don’t have to be a physicist to smell out the daffy absurdity of this kind of
argument (the tone of it has become all too familiar), but it helps to have Sokal and
Bricmont on hand to tell us the real reason why turbulent flow is a hard problem (the
Navier-Stokes equations are difficult to solve).

In similar manner, Sokal and Bricmont expose Bruno Latour’s confusion of relativity
with relativism, Lyotard’s ‘postmodern science’, and the widespread and predictable
misuses of GSdel’s Theorem, quantum theory and chaos theory. The renowned Jean
Baudrillard is only one of many to find chaos theory a useful tool for bamboozling
readers. Once again, Sokal and Bricmont help us by analysing the tricks being played.
The following sentence, "though constructed from scientific terminology, is
meaningless from a scientific point of view":

Perhaps history itself has to be regarded as a chaotic
formation, in which acceleration puts an end to linearity
and the turbulence created by acceleration deflects
history definitively from its end, just as such turbulence
distances effects from their causes.

I won’t quote any more, for, as Sokal and Bricmont say, Baudrillard’s text "continues
in a gradual crescendo of nonsense.” They again call attention to "the high density of
scientific and pseudo-scientific terminology — inserted in sentences that are, as far as
we can make out, devoid of meaning." Their summing up of Baudrillard could stand
for any of the authors criticised here, and lionised throughout America:

In summary, one finds in Baudrillard’s works a
profusion of scientific terms, used with total disregard
for their meaning and, above all, in a context where they
are manifestly irrelevant. Whether or not one interprets
them as metaphors, it is hard to see what role they could
play, except to give an appearance of profundity to trite
observations about sociology or history. Moreover, the
scientific terminology is mixed up with a non-scientific
vocabulary that is employed with equal sloppiness.
When all is said and done, one wonders what would be
left of Baudrillard’s thought if the verbal veneer
covering it were stripped away.



But don’t the postmodernists claim only to be “‘playing games’? Isn’t it the whole
point of their philosophy that anything goes, there is no absolute truth, anything
written has the same status as anything else, no point of view is privileged? Given
their own standards of relative truth, isn’t it rather unfair to take them to task for
fooling around with word-games, and playing little jokes on readers? Perhaps, but one
is then left wondering why their writings are so stupefyingly boring. Shouldn’t games
at least be entertaining, not po-faced, solemn and pretentious? More tellingly, if they
are only joking around, why do they react with such shrieks of dismay when
somebody plays a joke at their expense. The genesis of Intellectual Impostures was a
brilliant hoax perpetrated by Alan Sokal, and the stunning success of his coup was not
greeted with the chuckles of delight that one might have hoped for after such a feat of
deconstructive game playing. Apparently, when you’ve become the establishment, it
ceases to be funny when somebody punctures the established bag of wind.

As is now rather well known, in 1996 Sokal submitted to the American journal Social
Text a paper called ‘Transgressing the Boundaries: towards a transformative
hermeneutics of quantum gravity.” From start to finish the paper was nonsense. It was
a carefully crafted parody of postmodern metatwaddle. Sokal was inspired to do this
by Paul Gross and Normal Levitt’s Higher Superstition: the academic left and its
quarrels with science (Johns Hopkins, 1994), an important book which deserves to
become as well known in Britain as it already is in America. Hardly able to believe
what he read in this book, Sokal followed up the references to postmodern literature,
and found that Gross and Levitt did not exaggerate. He resolved to do something
about it. In Gary Kamiya’s words:

Anyone who has spent much time wading through the
pious, obscurantist, jargon-filled cant that now passes
for ‘advanced’ thought in the humanities knew it was
bound to happen sooner or later: some clever academic,
armed with the not-so-secret passwords
(“hermeneutics,” ‘transgressive,” ‘Lacanian,’
‘hegemony,’ to name but a few) would write a
completely bogus paper, submit it to an au courant
journal, and have it accepted . . . Sokal’s piece uses all
the right terms. It cites all the best people. It whacks
sinners (white men, the ‘real world’), applauds the
virtuous (women, general metaphysical lunacy) . .. And
it is complete, unadulterated bullshit — a fact that
somehow escaped the attention of the high-powered
editors of Social Text, who must now be experiencing
that queasy sensation that afflicted the Trojans the
morning after they pulled that nice big gift horse into
their city.

Sokal’s paper must have seemed a gift to the editors because this was a physicist
saying all the right-on things they wanted to hear, attacking the ‘post-Enlightenment
hegemony’ and such uncool notions as the existence of the real world. They didn’t
know that Sokal had also crammed his paper with egregious scientific howlers, of a
kind that any referee with an undergraduate degree in physics would instantly have
detected. It was sent to no such referee. The editors, Andrew Ross and others, were


http://www.physics.nyu.edu/faculty/sokal/index.html
http://www.amazon.com/exec/obidos/ASIN/0801857074/ref=qid_900824542/002-0203157-1034876
http://www.amazon.com/exec/obidos/ASIN/0801857074/ref=qid_900824542/002-0203157-1034876

satisfied that its ideology conformed to their own, and were perhaps flattered by
references to their own works. This ignominious piece of editing rightly earned them
the 1996 Ig Nobel Prize for literature.

Notwithstanding the egg all over their faces, and despite their feminist pretensions,
these editors are dominant males in the academic lekking arena. Andrew Ross himself
has the boorish, tenured confidence to say things like "I am glad to be rid of English
Departments. | hate literature, for one thing, and English departments tend to be full
of people who love literature”; and the yahooish complacency to begin a book on
‘science studies’ with these words: "This book is dedicated to all of the science
teachers | never had. It could only have been written without them." He and his fellow
‘cultural studies’ and ‘science studies’ barons are not harmless eccentrics at third rate
state colleges. Many of them have tenured professorships at some of America’s best
universities. Men of this kind sit on appointment committees, wielding power over
young academics who might secretly aspire to an honest academic career in literary
studies or, say, anthropology. I know — because many of them have told me — that
there are sincere scholars out there who would speak out if they dared, but who are
intimidated into silence. To them, Alan Sokal will appear as a hero, and nobody with
a sense of humour or a sense of justice will disagree. It helps, by the way, although it
is strictly irrelevant, that his own left wing credentials are impeccable.

In a detailed post-mortem of his famous hoax, submitted to Social Text but
predictably rejected by them and published elsewhere, Sokal notes that, in addition to
numerous half truths, falsehoods and non-sequiturs, his original article contained
some "syntactically correct sentences that have no meaning whatsoever.” He regrets
that there were not more of the latter: "I tried hard to produce them, but I found that,
save for rare bursts of inspiration, I just didn’t have the knack.” If he were writing his
parody today, he’d surely have been helped by a virtuoso piece of computer
programming by Andrew Bulhak of Melbourne: the Postmodernism Generator. Every
time you visit it, at http://www.elsewhere.org/cgi-bin/postmodern , it will
spontaneously generate for you, using falutless grammatical principles, a spanking
new postmodern discourse, never before seen. | have just been there, and it produced
for me a 6,000 word article called "Capitalist theory and the subtextual paradigm of
context" by "David I.L.Werther and Rudolf du Garbandier of the Department of
English, Cambridge University" (poetic justice there, for it was Cambridge who saw
fit to give Jacques Derrida an honorary degree). Here’s a typical sentence from this
impressively erudite work:

If one examines capitalist theory, one is faced with a
choice: either reject neotextual materialism or conclude
that society has objective value. If dialectic
desituationism holds, we have to choose between
Habermasian discourse and the subtextual paradigm of
context. It could be said that the subject is
contextualised into a textual nationalism that includes
truth as a reality. In a sense, the premise of the
subtextual paradigm of context states that reality comes
from the collective unconscious.


http://www.elsewhere.org/cgi-bin/postmodern

Visit the Postmodernism Generator. It is a literally infinite source of randomly
generated syntactically correct nonsense, distinguishable from the real thing only in
being more fun to read. You could generate thousands of papers per day, each one
unique and ready for publication, complete with numbered endnotes. Manuscripts
should be submitted to the ‘Editorial Collective’ of Social Text, double-spaced and in
triplicate.

As for the harder task of reclaiming humanities and social studies departments for
genuine scholars, Sokal and Bricmont have joined Gross and Levitt in giving a
friendly and sympathetic lead from the world of science. We must hope that it will be
followed.

I5

John Catalano
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Religion's Misguided Missiles
Article in The Guardian
Published Saturday September 15, 2001

Richard Dawkins

A guided missile corrects its trajectory as it flies, homing in, say, on the heat of a jet plane's exhaust. A great
improvement on a simple ballistic shell, it still cannot discriminate particular targets. It could not zero in on a
designated New York skyscraper if launched from as far away as Boston

That is precisely what a modern "smart missile” can do. Computer miniaturisation has advanced to the point
where one of today's smart missiles could be programmed with an image of the Manhattan skyline together
with instructions to home in on the north tower of the World Trade Centre. Smart missiles of this
sophistication are possessed by the United States, as we learned in the Gulf war, but they are economically
beyond ordinary terrorists and scientifically beyond theocratic governments. Might there be a cheaper and
easier alternative?

In the second world war, before electronics became cheap and miniature, the psychologist BF Skinner did
some research on pigeon-guided missiles. The pigeon was to sit in a tiny cockpit, having previously been
trained to peck keys in such a way as to keep a designated target in the centre of a screen. In the missile, the
target would be for real.

The principle worked, although it was never put into practice by the US authorities. Even factoring in the costs
of training them, pigeons are cheaper and lighter than computers of comparable effectiveness. Their feats in
Skinner's boxes suggest that a pigeon, after a regimen of training with colour slides, really could guide a
missile to a distinctive landmark at the southern end of Manhattan island. The pigeon has no idea that it is
guiding a missile. It just keeps on pecking at those two tall rectangles on the screen, from time to time a food
reward drops out of the dispenser, and this goes on until... oblivion.

Pigeons may be cheap and disposable as on-board guidance systems, but there's no escaping the cost of
the missile itself. And no such missile large enough to do much damage could penetrate US air space without
being intercepted. What is needed is a missile that is not recognised for what it is until too late. Something
like a large civilian airliner, carrying the innocuous markings of a well-known carrier and a great deal of fuel.
That's the easy part. But how do you smuggle on board the necessary guidance system? You can hardly
expect the pilots to surrender the left-hand seat to a pigeon or a computer.

How about using humans as on-board guidance systems, instead of pigeons? Humans are at least as
numerous as pigeons, their brains are not significantly costlier than pigeon brains, and for many tasks they
are actually superior. Humans have a proven track record in taking over planes by the use of threats, which
work because the legitimate pilots value their own lives and those of their passengers.

The natural assumption that the hijacker ultimately values his own life too, and will act rationally to preserve
it, leads air crews and ground staff to make calculated decisions that would not work with guidance modules
lacking a sense of self-preservation. If your plane is being hijacked by an armed man who, though prepared
to take risks, presumably wants to go on living, there is room for bargaining. A rational pilot complies with the
hijacker's wishes, gets the plane down on the ground, has hot food sent in for the passengers and leaves the
negotiations to people trained to negotiate.

The problem with the human guidance system is precisely this. Unlike the pigeon version, it knows that a
successful mission culminates in its own destruction. Could we develop a biological guidance system with the
compliance and dispensability of a pigeon but with a man's resourcefulness and ability to infiltrate plausibly?
What we need, in a nutshell, is a human who doesn't mind being blown up. He'd make the perfect on-board
guidance system. But suicide enthusiasts are hard to find. Even terminal cancer patients might lose their
nerve when the crash was actually looming.

Could we get some otherwise normal humans and somehow persuade them that they are not going to die as
a consequence of flying a plane smack into a skyscraper? If only! Nobody is that stupid, but how about this -

it's a long shot, but it just might work. Given that they are certainly going to die, couldn't we sucker them into

believing that they are going to come to life again afterwards? Don't be daft! No, listen, it might work. Offer



them a fast track to a Great Oasis in the Sky, cooled by everlasting fountains. Harps and wings wouldn't
appeal to the sort of young men we need, so tell them there's a special martyr's reward of 72 virgin brides,
guaranteed eager and exclusive.

Would they fall for it? Yes, testosterone-sodden young men too unattractive to get a woman in this world
might be desperate enough to go for 72 private virgins in the next.

It's a tall story, but worth a try. You'd have to get them young, though. Feed them a complete and self-
consistent background mythology to make the big lie sound plausible when it comes. Give them a holy book
and make them learn it by heart. Do you know, | really think it might work. As luck would have it, we have just
the thing to hand: a ready-made system of mind-control which has been honed over centuries, handed down
through generations. Millions of people have been brought up in it. It is called religion and, for reasons which
one day we may understand, most people fall for it (nowhere more so than America itself, though the irony
passes unnoticed). Now all we need is to round up a few of these faith-heads and give them flying lessons.

Facetious? Trivialising an unspeakable evil? That is the exact opposite of my intention, which is deadly
serious and prompted by deep grief and fierce anger. | am trying to call attention to the elephant in the room
that everybody is too polite - or too devout - to notice: religion, and specifically the devaluing effect that
religion has on human life. | don't mean devaluing the life of others (though it can do that too), but devaluing
one's own life. Religion teaches the dangerous nonsense that death is not the end.

If death is final, a rational agent can be expected to value his life highly and be reluctant to risk it. This makes
the world a safer place, just as a plane is safer if its hijacker wants to survive. At the other extreme, if a
significant number of people convince themselves, or are convinced by their priests, that a martyr's death is
equivalent to pressing the hyperspace button and zooming through a wormhole to another universe, it can
make the world a very dangerous place. Especially if they also believe that that other universe is a paradisical
escape from the tribulations of the real world. Top it off with sincerely believed, if ludicrous and degrading to
women, sexual promises, and is it any wonder that naive and frustrated young men are clamouring to be
selected for suicide missions?

There is no doubt that the afterlife-obsessed suicidal brain really is a weapon of immense power and danger.
It is comparable to a smart missile, and its guidance system is in many respects superior to the most
sophisticated electronic brain that money can buy. Yet to a cynical government, organisation, or priesthood, it
is very very cheap.

Our leaders have described the recent atrocity with the customary cliche: mindless cowardice. "Mindless"
may be a suitable word for the vandalising of a telephone box. It is not helpful for understanding what hit New
York on September 11. Those people were not mindless and they were certainly not cowards. On the
contrary, they had sufficiently effective minds braced with an insane courage, and it would pay us mightily to
understand where that courage came from.

It came from religion. Religion is also, of course, the underlying source of the divisiveness in the Middle East
which motivated the use of this deadly weapon in the first place. But that is another story and not my concern
here. My concern here is with the weapon itself. To fill a world with religion, or religions of the Abrahamic
kind, is like littering the streets with loaded guns. Do not be surprised if they are used.

Richard Dawkins is professor of the public understanding of science, University of Oxford, and author of The
Selfish Gene, The Blind Watchmaker, and Unweaving the Rainbow.



Review by Richard Dawkins of Narrow Roads of Gene Land by W.D.Hamilton W.H.Freeman/Spektrum,
Oxford, 1996

and

The Song of the Dodo by David Quammen
Article in The Times August, 29 1996

“Imagine a circular lily pond.” The memorable first sentence of W.D.Hamilton’s ‘Geometry for the Selfish
Herd’ (equally memorable and utterly characteristic title) presages his simple but productive mathematics.
Hamilton is more naturalist and explorer than technical mathematician, but he has the larger imagination of a
great mathematician and he is, in my not uninformed opinion, the most innovative evolutionary imaginer since
Darwin himself.

He has never published a book before, and nobody has published a book like Narrow Roads of Gene Land.
Itis (Volume 1 of) his collected papers (‘Geometry for the Selfish Herd’ being one of the less important of
them), bound together with an autobiographical thread. Distinguished scientists often publish their collected
papers, especially when, unlike Hamilton, they have reached that time of life known as the philosopause, but
their papers sometimes turn out to have less in them than one had thought. Hamilton’s papers invariably
have more. To reread them is to be continually astonished, not by their main themes — which are now well
known and have earned Hamilton the plaudits and prizes of the scientific world — but by their throwaway
lines.

The byways of a Hamilton paper, written in his uniquely (for a scientific paper) reflective, meditative prose,
are a kind of negative padding. “My God”, we say, “He even thought of so-and-so but never bothered to
make anything of it.”. To take just one of these narrow roads for example, there is a theory of the origins of
sociality in termites which is universally attributed to an American author whom | shall call B. Quite recently |
heard Hamilton referring to B’s theory and | stopped him. “Bill, that isn’'t B's theory. You thought of it first.
It's clearly stated in your 1972 paper.” He denied it Eeyorishly, and | was forced to run to the library to fetch
the paper concerned. Only when | thrust his own paragraph under his nose did he gloomily concede that,
yes, apparently he had thought of B’s theory nearly a decade before B.

His modesty is legendary, but the autobiographical passages of this book reveal a stubborn belief in the
importance of what he was doing even during the wilderness years when scarcely anybody else saw any
merit in the questions he was asking — let alone the answers he was discovering. Hamilton was working ten
years before his time and that can be a lonely business. “I told you so” is not a naturally Hamiltonian phrase,
but we can read it between the lines of his account of obscure and frustrating early years in Cambridge and
London.

“Most of the time | was extremely lonely. Sometimes | came to dislike my bedsitting room so much that . . . |
would go to Waterloo Station, where | continued reading or trying to write out a model sitting on the benches
among waiting passengers in the main hall. . . or on a park bench in the gardens of Chiswick House or at
Kew. . . But the beauty and the wild life of these gardens were at least as distracting as was the human
pageant at Waterloo (the alcoholics sheltering or craving company like me . ..) Out at Kew | remember . . .
only too often, the sun shining too brightly on my pages, the air being too cold, or the wind scattering the
reams of my wretched and erroneous algebra across the grass.”

Recognition has now come. Others, in their thousands, are tramping Hamilton’s original narrow roads into
broad highways of Kuhnian normal science. Still a prophet but no longer without honour, Hamilton is cutting
new trails through the Brazilian jungle and through mathematical gene land. Still alone perhaps, but only in
the sense of being without peer. Now he has the company of eager young scientists, anxiously watching to
see where their subject is going to be in ten years’ time.

Hamilton’s papers are not easy, and this is not a book that even professionals will necessarily read from
cover to cover. But the autobiographical notes form a narrative that can be read on its own. Historians and
philosophers of science must study this memoir for professional reasons. The rest of us can just enjoy it and,
when we have acquired a taste for Hamilton’s uniquely personal style, we shall recognize snatches of it as
we flick over the papers themselves which will lure us in to make the worthwhile effort. Who, after all, could
totally resist a paper called “Gamblers since Life Began: Barnacles, Aphids, EIms”™?



Imagine — as Hamilton has probably written somewhere — a world without islands. Islands are not just
small pieces of land surrounded by water. They are small pieces of anything surrounded by something
different, surrounded by whatever serves as a barrier to animal or plant dispersal. To a fish, a lake is an
island of water surrounded by land. In the world of the yellow bellied marmot, mountaintops can form an
archipelago of islands jutting out of the plain. Islands, and the large consequences of their existence, are the
subject of David Quammen’s The Song of the Dodo.

A world without islands would be sterile. The Heaven of Rupert Brooke’s Fish (“There shall be no more land,
say fish”) would not be fly-replete, would be destitute of fish themselves. An undissected waterscape, or
landscape, deprives gene pools of the opportunity to diverge and form new species. No new species implies,
on a larger time scale, no new orders, classes or phyla. Your ancestors and snail ancestors were once races
of the same precambrian species, capable of interbreeding. But for some long-vanished barrier between two
seas they would be interbreeding still, and evolution could not have progressed. Islands, in the broad sense
and on the evolutionary timescale, are the spawning grounds of new species. Without them, life would be a
single smear of uniformity or, more probably, extinct.

No wonder islands inspired both Charles Darwin and the co-discoverer of his principle, Alfred Wallace. No
wonder islands provoked one of the most influential collaborations of modern ecology, between Edward
O.Wilson and the late Robert MacArthur. Quammen gripes against Darwin but the others in this list are his
heroes, together with a large collection of young, mostly American, field ecologists for whom he caddies
across their various archipelagoes around the world.

You don’t have to be American to enjoy this book, but it might help. English readers must grit their teeth
through being gratuitously told that our normal way of pronouncing ‘neither’ is ‘snotty’. In retaliation, | could
note that Quammen’s baseball-hatted cast are forever ‘addressing’ questions and indulging in that peculiar
affectation of American field biologists of both sexes, the “real tough” language of the farm boy. A snake
expert dons an old gardening glove because “I don't like being bit”. And do you know what a size-nine
hellgrammite is? Anything like a linebacker?

Never mind, it is all the more touching when one of these scientific tough guys breaks down in tears at the
recollection of one of his favourite islands, now denuded to make a trailer park (caravan site) for Florida
sunseekers. Quammen himself gives us a moving elegy for Bedo, boy naturalist of the Madagascar jungles,
murdered out of jealousy for his professional success as peerless guide to the world’s lemur watchers.

This is, finally, a moving book. It passes from evolution to that other aspect of island faunas, their
vulnerability to extinction. Quammen’s quest took him to the world’s islands and archipelagoes, not to take a
last look at the Komodo Dragon or the Mauritius kestrel, but to talk to the experts about why they may go
extinct. There is an elaborate theory of island biogeography, of the mathematical equilibrium between
colonisation and extinction. There are appropriately tough-talking controversies between rival island
biogeographers. Quammen island-hopped around the world, listening patiently to them all, sharing in the
privations and not inconsiderable hazards of their fieldwork. He is a science journalist who does not duck the
responsibility to convey the complexities and the difficulties of science. Science isn’t all fun, and journalists
who represent it so diminish the subject and patronise their readers. The book is longer than | would have
advised, but David Quammen is a good writer who has taken the trouble to master an important subject and
do it justice.



Review of Blueprints: Solving the Mystery of Evolution
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By RICHARD DAWKINS; Richard Dawkins, a fellow of New College and lecturer in zoology at the University
of Oxford, is the author of "The Blind Watchmaker: Why the

Evidence of Evolution Reveals a Universe Without Design."

Lead: LEAD: BLUEPRINTS Solving the Mystery of Evolution. By Maitland A. Edey and Donald C. Johanson.
lllustrated. 418 pp. Boston: Little, Brown & Company. $19.95.

Text:

BLUEPRINTS Solving the Mystery of Evolution. By Maitland A. Edey and Donald C. Johanson. lllustrated.
418 pp. Boston: Little, Brown & Company. $19.95.

"Do you realize," said Don, "that nearly half the people in the United States don't believe in evolution?" This
sentence epitomizes both the provocation for and the odd provenance of the book under review. To take the
latter first, "Blueprints" purports to be the joint work of a distinguished scientist and a journalist, Donald C.
Johanson and Maitland A. Edey. It is their second collaboration; the first was "Lucy: The Beginnings of
Humankind." Such a combination is bound to arouse suspicions of ghostwriting by the journalist, cashing in
on the name of the scientist. The difference here is that the ghost manifests himself with unusual frankness.
Mr. Johanson enters the book only as Don, a third-person character who occasionally drops in, looks over the
author's shoulder and comments on whatever he happens to be working on at the moment. " 'Those things
are called Punnett squares,' said Don, watching as | laboriously completed the large square on the preceding
page. 'Boy, are they dull." "

In other places, especially in the sections on molecular genetics and bacterial evolution, there is an odd role
reversal: "Don" comes off as pupil, his colleague as master. "Mait" indulges in pedagogical questions like
"Does that suggest anything to you?" and Don's answer is rewarded with a magisterial "Right." Mr. Johanson,
the director of the Institute of Human Origins in Berkeley, Calif., is a fine paleontologist and anthropologist.

He has many achievements to his name, but writing this book is not one of them, and | shall henceforth refer
to the author in the singular. But it is a shame to carp, for this book should be welcomed by anyone with a
love of truth in a dark time. It has an important and true story to tell - the story of evolution. As far as | am able
to judge (which is adequately far), the science in the book is accurate and up-to-date. On the whole it is
pleasantly written, in spite of the reservations entered above (and a few others: | had earlier promised myself
that if | had to endure the silly story about Thomas Henry Huxley's schoolboy triumph over Bishop Wilberforce
one more time, I'd scream; and | duly did so).

Following a history of Darwin and his predecessors, the large middle section of the book covers the important
science of genetics, from Gregor Mendel through the American geneticist T. H. Morgan to Francis Crick -
giving too little credit, for my money, to the English geneticist R. A. Fisher and his colleagues in the 1930's.
The section called "The Origin of Life" is notable for its courageous attempt (which | have shirked in my own
writings) to explain the difficult ideas of the German chemist Manfred Eigen. For me, the most interesting
chapter is the one devoted to the work of the American bacteriologist Carl R. Woese because it deals with the
earliest phases of evolution, the split between our remotest cousins, the archaebacteria, and all the rest of us.

The chapters on human evolution display predictable expertise on fossils, but it is also good to see Mr.
Johanson's arid home ground irrigated by a refreshing trickle of molecular evidence, and particularly
gratifying to find at last proper recognition of the enormously important work of the American biochemist
Vincent Sarich. Contrary to the erstwhile conclusions of all paleontologists, we now know from the work of Mr.
Sarich and his colleague, the molecular biologist Allan Wilson, that our common ancestor with chimpanzees
lived astonishingly recently. Moreover, we are closer cousins to African apes (chimpanzees and gorillas) than
those apes are to other apes (orangutans and gibbons). We are not, then, merely like apes or descended
from apes; we are apes, and African apes at that. The final chapter, a reflection on extinction and the dangers
of being too smart, moves toward being noticeably well written. Mr. Edey may call himself a journalist, but he
evidently is a pretty high-class journalist.



So to the book's provocation, the statement that nearly half the people in the United States don't believe in
evolution. Not just any people but powerful people, people who should know better, people with too much
influence over educational policy. We are not talking about Darwin's particular theory of natural selection. It is
still (just) possible for a biologist to doubt its importance, and a few claim to. No, we are here talking about the
fact of evolution itself, a fact that is proved utterly beyond reasonable doubt. To claim equal time for creation
science in biology classes is about as sensible as to claim equal time for the flat-earth theory in astronomy
classes. Or, as someone has pointed out, you might as well claim equal time in sex education classes for the
stork theory. It is absolutely safe to say that if you meet somebody who claims not to believe in evolution, that
person is ignorant, stupid or insane (or wicked, but I'd rather not consider that).

If that gives you offense, I'm sorry. You are probably not stupid, insane or wicked; and ignorance is no crime
in a country with strong local traditions of interference in the freedom of biology educators to teach the central
theorem of their subject. | recently toured East Coast radio stations, doing phone-ins. | came away optimistic.
| had expected hostile barracking from creationists with closed minds. Instead, what | found was genuine
curiosity and honest interest. | got sincere questions from intelligent people who really wanted to know
because they had literally no education in evolution.

| don't think it is too melodramatic to say that civilization is at war. It is a war against religious bigotry. In
Britain recently our newspapers have shown crowds of fundamentalists (they happen to be Muslim rather
than Christian, but in this context the distinction is of no importance) baying for the death of the distinguished
novelist Salman Rushdie, displaying his effigy with its eyes put out and publicly burning his books. The truly
appalling thing all such people have in common, whether they are incited to murder by ayatollahs or to less
violent observances by television evangelists, is that they know, for certain, that their particular brand of
revealed truth is absolute and needs no reasoned defense. In Iran | don't suppose evolution is even an issue,
but in the United States a case can be made that it is right there on the front line.

If you feel even vaguely in the mood to stand up and be counted, evolution is a pretty good issue on which to
take your stand. It is an excellent standard-bearer for reason and the gentle virtues of civilization. This is
because the more you read, quietly and soberly, the evidence for evolution, the more powerful will you
discover that evidence to be. You are as safe taking your stand on the fact of evolution as you would be on
the fact that the earth goes round the sun. But the latter is not - any longer - at stake in the war against
fundamentalism. Evolution is on the front line because it is an important issue disputed by fundamentalists,
and you can be completely confident that you can easily prove them wrong.

"Blueprints" is not the only book, and probably not the best book, in which you may locate the ammunition.
Even in time of war one should not suppress criticism of one's own side, and | haven't done so. But this is an
honest book, telling the truth in an area where half the country claims to believe an absurd and palpable
falsehood. | say "claims" because a belief that is held in carefully nurtured ignorance of the alternative is
hardly a belief to be taken seriously. For all its faults, "Blueprints" is about more important matters than many
a book you will find displayed in your bookshop or, | dare say, reviewed in these pages.

HomeSite



Review of Richard Milton: The Facts of Life: Shattering the myth of Darwinism. Published in New Statesman,
(London), 28th August 1992.

Every day | get letters, in capitals and obsessively underlined if not actually in green ink, from flat-earthers,
young-earthers, perpetual-motion merchants, astrologers and other harmless fruitcakes. The only difference
here is that Richard Milton managed to get his stuff published. The publisher - we don’t know how many
decent publishers turned it down first - is called ‘Fourth Estate.” Not a house that | had heard of, but
apparently neither a vanity press nor a fundamentalist front. So, what are ‘Fourth Estate’ playing at? Would
they publish - for this book is approximately as silly - a claim that the Romans never existed and the Latin
language is a cunning Victorian fabrication to keep schoolmasters employed?

A cynic might note that there is a paying public out there, hungry for simple religious certitude, who will lap up
anything with a subtitle like ‘Shattering the Myth of Darwinism.’ If the author pretends not to be religious
himself, so much the better, for he can then be exhibited as an unbiased witness. There is - no doubt about it
- a fast buck to be made by any publishers unscrupulous enough to print pseudoscience that they know is
rubbish but for which there is a market.

But let’s not be so cynical. Mightn't the publishers have an honourable defence? Perhaps this unqualified
hack is a solitary genius, the only soldier in the entire platoon - nay, regiment - who is in step. Perhaps the
world really did bounce into existence in 8000 BC. Perhaps the whole vast edifice of orthodox science really
is totally and utterly off its trolley. (In the present case, it would have to be not just orthodox biology but
physics, geology and cosmology too). How do we poor publishers know until we have printed the book and
seen it panned?

If you find that plea persuasive, think again. It could be used to justify publishing literally anything; flat-earth,
fairies, astrology, werewolves and all. It is true that an occasional lonely figure, originally written off as loony
or at least wrong, has eventually been triumphantly vindicated (though not often a journalist like Richard
Milton, it has to be said). But it is also true that a much larger number of people originally regarded as wrong
really were wrong. To be worth publishing, a book must do a little more than just be out of step with the rest
of the world.

But, the wretched publisher might plead, how are we, in our ignorance, to decide? Well, the first thing you
might do - it might even pay you, given the current runaway success of some science books - is employ an
editor with a smattering of scientific education. It needn’t be much: A-level Biology would have been ample to
see off Richard Milton. At a more serious level, there are lots of smart young science graduates who would
love a career in publishing (and their jacket blurbs would avoid egregious howlers like calling Darwinism the
"idea that chance is the mechanism of evolution.") As a last resort you could even do what proper publishers
do and send the stuff out to referees. After all, if you were offered a manuscript claiming that Tennyson wrote
The lliad, wouldn’t you consult somebody, say with an O-level in History, before rushing into print?

You might also glance for a second at the credentials of the author. If he is an unknown journalist, innocent of
qualifications to write his book, you don’t have to reject it out of hand but you might be more than usually
anxious to show it to referees who do have some credentials. Acceptance need not, of course, depend on the
referees’ endorsing the author’s thesis: a serious dissenting opinion can deserve to be heard. But referees
will save you the embarrassment of putting your imprint on twaddle that betrays, on almost every page,
complete and total pig-ignorance of the subject at hand.

All qualified physicists, biologists, cosmologists and geologists agree, on the basis of massive, mutually
corroborating evidence, that the earth’s age is at least four billion years. Richard Milton thinks it is only a few
thousand years old, on the authority of various Creation ‘science’ sources including the notorious Henry
Morris (Milton himself claims not to be religious, and he affects not to recognise the company he is keeping).
The great Francis Crick (himself not averse to rocking boats) recently remarked that "anyone who believes
that the earth is less than 10,000 years old needs psychiatric help." Yes yes, maybe Crick and the rest of us
are all wrong and Milton, an untrained amateur with a ‘background’ as an engineer, will one day have the last
laugh. Want a bet?

Milton misunderstands the first thing about natural selection. He thinks the phrase refers to selection among



species. In fact, modern Darwinians agree with Darwin himself that natural selection chooses among
individuals within species. Such a fundamental misunderstanding would be bound to have far-reaching
consequences; and they duly make nonsense of several sections of the book.

In genetics, the word ‘recessive’ has a precise meaning, known to every school biologist. It means a gene
whose effect is masked by another (dominant) gene at the same locus. Now it also happens that large
stretches of chromosomes are inert - untranslated. This kind of inertness has not the smallest connection with
the ‘recessive’ kind. Yet Milton manages the feat of confusing the two. Any slightly qualified referee would
have picked up this clanger.

There are other errors from which any reader capable of thought would have saved this book. Stating
correctly that Immanuel Velikovsky was ridiculed in his own time, Milton goes on to say "Today, only forty
years later, a concept closely similar to Velikovsky’s is widely accepted by many geologists - that the major
extinction at the end of the Cretaceous ... was caused by collison with a giant meteor or even asteroid." But
the whole point of Velikovsky (indeed, the whole reason why Milton, with his eccentric views on the age of the
earth, champions him) is that his collision was supposed to have happened recently; recently enough to
explain Biblical catastrophes like Moses’s parting of the Red Sea. The geologists’ meteorite, on the other
hand, is supposed to have impacted 65 million years ago! There is a difference - approximately 65 million
years difference. If Velikovsky had placed his collision tens of millions of years ago he would not have been
ridiculed. To represent him as a misjudged, wilderness-figure who has finally come into his own is either
disingenuous or - more charitably and plausibly - stupid.

In these post-Leakey, post-Johanson days, creationist preachers are having to learn that there is no mileage
in ‘missing links.” Far from being missing, the fossil links between modern humans and our ape ancestors
now constitute an elegantly continuous series. Richard Milton, however, still hasn't got the message. For him,
"...the only ‘missing link’ so far discovered remains the bogus Piltdown Man." Australopithecus, correctly
described as a human body with an ape’s head, doesn't qualify because it is ‘really’ an ape. And Homo
habilis - ‘handy man’ - which has a brain "perhaps only half the size of the average modern human’s" is ruled
out from the other side: "... the fact remains that handy man is a human - not a missing link." One is left
wondering what a fossil has to do - what more could a fossil do - to qualify as a ‘missing link’?

No matter how continuous a fossil series may be, the conventions of zoological nomenclature will always
impose discontinuous names. At present, there are only two generic names to spread over all the hominids.
The more ape-like ones are shoved into the genus Australopithecus; the more human ones into the genus
Homo. Intermediates are saddled with one name or the other. This would still be true if the series were as
smoothly continuous as you can possibly imagine. So, when Milton says, of Johanson’s ‘Lucy’ and
associated fossils, "the finds have been referred to either Australopithecus and hence are apes, or Homo and
hence are human," he is saying something (rather dull) about naming conventions, nothing at all about the
real world.

But this is a more sophisticated criticism than Milton’s book deserves. The only serious question raised by its
publication is why. As for would-be purchasers, if you want this sort of silly-season drivel you'd be better off
with a couple of Jehovah’s Witness tracts. They are more amusing to read, they have rather sweet pictures,
and they put their religious cards on the table.

Richard Dawkins

http://www.alternativescience.com
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RICHARD DAWKINS ON W.D. HAMILTON (1936-2000)
W. D. Hamilton (1936 - 2000)

W D Hamilton is a good candidate for the title of most distinguished Darwinian since Darwin. Other
candidates would have to include R A Fisher, whom Hamilton revered as a young student at Cambridge.
Hamilton resembled Fisher in his penetrating biological intuition and his ability to render it in mathematics.
But, like Darwin and unlike Fisher, he was also a superb field naturalist and explorer. | suspect that, of all his
twentieth century successors, Darwin would most have enjoyed talking to Hamilton. Partly because they
could have swapped jungle tales and beetle lore, partly because both were gentle and deep, but mostly
because Hamilton the theorist was responsible for clearing up so many of the very problems that had
intrigued and tantalised Darwin.

William Donald Hamilton FRS was Royal Society Research Professor in the Department of Zoology at
Oxford, and a Professorial Fellow of New College. He was born in 1936, spent a happy childhood botanising
and collecting butterflies in Kent, was educated at Tonbridge, then Cambridge where he read Genetics. For
his Ph.D. he moved to London where he was jointly enrolled at University College and LSE. He became a
Lecturer at Imperial College in 1964, where his teaching skills were not highly rated. After a brief Visiting
Professorship at Harvard, he accepted a Museum Professorship at the University of Michigan in 1977.
Finally, in 1984 he moved to Oxford at the invitation of Richard Southwood, who had been his Professor at
Imperial.

Hamilton was showered with medals and honours by the academies and learned societies of the world. He
won the Kyoto Prize, the Fyssen Prize, the Wander Prize, and the Crafoord Prize - instituted by the Swedish
Academy because Alfred Nobel unaccountably failed to include non-medical Biology in his list of eligible
subjects. But honours and recognition did not come early. The autobiographical chapters of Hamilton's
collection of papers, Narrow Roads of Gene Land, reveal a lonely young man driven to self-doubt by lack of
comprehension among his peers and superiors. To epitomise the Cambridge of his undergraduate days,
where "many biologists hardly seemed to believe in evolution" he quotes one senior professor: "Insects do
not live for themselves alone. Their lives are devoted to the survival of the species . . ." This is "Group
Selection”, a solecism which would cause today's biology undergraduates to wince, but they have the
advantage of a post-Hamilton education. The young Hamilton felt that in Cambridge he was wincing alone.
Only the cantankerous Fisher made sense to him, and he had been advised that Fisher "was good with
statistics but knew nothing about biology."

For his doctoral work he proposed a difficult mathematical model with a simple conclusion now known as
"Hamilton's Rule." It states that a gene for altruistic self sacrifice will spread through a population if the cost to
the altruist is outweighed by the benefit to the recipient devalued by a fraction representing the genetic
relatedness between the two. Hamilton's original paper was so difficult and innovative that it almost failed to
be published, and was largely ignored for a decade. When finally noticed, its influence spread exponentially
until it became one of the most cited papers in all of biology. It is the key to understanding half the altruistic
cooperation in nature. The key to the other half - reciprocation among unrelated individuals - is a theory to
which Hamilton was later to make a major contribution, in collaboration with the social scientist Robert
Axelrod.

The great obsession of his later career was parasites - their evolutionary rather than their medical impact.
Over twenty years, Hamilton convinced more and more biologists that parasites are the key to many
outstanding problems left by Darwin, including the baffling riddle of the evolution of sex. The sexual shuffling
of the genetic pack is an elaborate trick for outrunning parasites in the endless race through evolutionary
time. This work led Hamilton into the arcane world of computer simulation, where his models were as richly
textured, in their way, as his beloved Brazilian jungle. His spin off theory of sexual selection (how Darwin
would have relished it!) was that bird of paradise tails and similar male extravaganzas are driven by the
evolution of female diagnostic skills: females are like sceptical doctors, actively seeking parasite-free males
to supply genes for their shared posterity. Male advertisement is an honest boast of health.



Hamilton's mathematical models never became arid; they were laced with, and often inspired by, bizarre
natural history. Would that every mathematical lump were leavened, as Hamilton's were, by eye-witness
accounts of, say, the male mite who copulates with all his sisters and then dies before any of them are born.
Or of aphid females who give live birth to their daughters and granddaughters simultaneously.

For most scientists, good ideas are a scarce commodity, to be milked for everything they are worth. Hamilton,
by contrast, would bury, in little throwaway asides, ideas for which others would kill. Sometimes he buried
them so deeply that he overlooked them himself. Extreme social life in termites poses a particular
evolutionary problem not shared by the equally social ants, bees and wasps. An ingenious theory exists,
widely attributed to an author whom | shall call X. Hamilton and | were once talking termites, and he spoke
favourably of X's theory. "But Bill", | protested, "That isn't X's theory. It's your theory. You thought of it first."
He gloomily denied it, so | asked him to wait while | ran to the library. | returned with a bound journal volume
and shoved under his nose his own discreetly buried paragraph on termites. Eeyorishly, he conceded that,
yes, it did appear to be his own theory after all, but X had explained it much better. In a world where scientists
vie for priority, Hamilton was endearingly unique.

Those who loved him saw a Felix with nine lives. Charmingly accident-prone, Bill would always bounce back.
A childhood experiment with explosives cost him several finger joints of his right hand. He was frequently
knocked off his bicycle, probably because of misjudgements by Oxford motorists who couldn't believe a man
of his age with a great shock of white hair could possibly cycle so fast. And he travelled dangerously in wilder
and more remote places than Oxford. He hiked through Rwanda at the height of the civil war, and was
treated as a spy, so implausible was his (true) story that he was looking for ants. Held up at knife point in
Brazil, he made the mistake of fighting back, and was viciously wounded. He jumped into an Amazon
tributary when his boat was sinking, in order to plug the hole, like the little Dutch boy, with his thumb (the
ferocity of Piranha fish, he explained, is over-rated). Finally, to gather indirect evidence for the theory (of
which he was a strong supporter) that the AIDS virus was originally introduced into the human population in
an oral polio vaccine tested in Africa in the 1950s, Hamilton went, with two brave companions, to the depths
of the Congo jungle in January this year. He was rushed back to London, apparently with severe malaria,
seemed to recover, then collapsed into complications and coma. This time, he didn't bounce back.

He is survived by his wife, Christine, from whom he had been amicably separated for some time, by their
three daughters Helen, Ruth and Rowena, and by his devoted companion of recent years, Luisa Bozzi.

RICHARD DAWKINS

(This obituary also appeared in The Independent - 3.10.2000)

RICHARD DAWKINS is an evolutionary biologist and the Charles Simonyi Professor For The Understanding
Of Science at Oxford University; Fellow of New College; author of The Selfish Gene,The Extended

Phenotype, The Blind Watchmaker, River Out Of Eden (Science Masters Series), Climbing Mount Improbable,
and Unweaving The Rainbow.



SCIENCE AND SENSIBILITY
Richard Dawkins

Queen Elizabeth Hall Lecture, London, 24th March 1998. Series title: Sounding the Century (‘What will the
Twentieth Century leave to its heirs?’)

With trepidation and humility, | find myself the only scientist in this list of lecturers. Does it really fall to me
alone to ‘sound the century’ for science; to reflect on the science that we bequeath to our heirs? The
twentieth could be science’s golden century: the age of Einstein, Hawking and relativity; of Planck,
Heisenberg and Quantum Theory; of Watson, Crick, Sanger and molecular biology; of Turing, von Neumann
and the computer; of Wiener, Shannon and cybernetics, of Plate Tectonics and radioactive dating of the
rocks; of Hubble’s Red Shift and the Hubble Telescope; of Fleming, Florey and penicillin; of moon landings,
and — let’s not duck the issue — of the hydrogen bomb. As George Steiner noted in the previous lecture, more
scientists are working today than in all other centuries combined. Though also — to put that figure into
alarming perspective — more people are alive today than have died since the dawn of Homo sapiens.

Of the dictionary meanings of sensibility, | intend "discernment, awareness" and "the capacity for responding
to aesthetic stimuli". One might have hoped that, by century’s end, science would have been incorporated
into our culture, and our aesthetic sense have risen to meet the poetry of science. Without reviving the mid-
century pessimism of C P Snow, | reluctantly find that, with only two years to run, these hopes are not
realised. Science provokes more hostility than ever, sometimes with good reason, often from people who
know nothing about it and use their hostility as an excuse not to learn. Depressingly many people still fall for
the discredited clichZ that scientific explanation corrodes poetic sensibility. Astrology books outsell
astronomy. Television beats a path to the door of second rate conjurors masquerading as psychics and
clairvoyants. Cult leaders mine the millennium and find rich seams of gullibility: Heaven’s Gate, Waco, poison
gas in the Tokyo underground. The biggest difference from the last millennium is that folk Christianity has
been joined by folk science-fiction.

It should have been so different. The previous millennium, there was some excuse. In 1066, if only with
hindsight, Halley’s Comet could forebode Hastings, sealing Harold’s fate and Duke William’s victory. Hale-
Bopp in 1997 should have been different. Why do we feel gratitude when a newspaper astrologer reassures
his readers that Hale-Bopp was not directly responsible for Princess Diana’s death? And what is going on
when 39 people, driven by a theology compounded of Star Trek and the Book of Revelations, commit
collective suicide, neatly dressed and with overnight bags packed by their sides, because they all believed
that Hale-Bopp was accompanied by a spaceship come to "raise them to a new plane of existence"?
Incidentally, the same Heaven's Gate Commune had ordered an astronomical telescope to look at Hale-
Bopp. They sent it back when it came, because it was obviously defective: it failed to show the accompanying
spaceship.

Hijacking by pseudoscience and bad science fiction is a threat to our legitimate sense of wonder. Hostility
from academics sophisticated in fashionable disciplines is another, and | shall return to this. Populist
‘dumbing down’ is a third. The ‘Public Understanding of Science’ movement, provoked in America by Sputnik
and driven in Britain by alarm over a decline in science applicants at universities, is going demotic. A spate of
‘Science Fortnights’ and the like betrays a desperate anxiety among scientists to be loved. Whacky
‘personalities’, with funny hats and larky voices, perform explosions and funky tricks to show that science is
fun, fun, fun..

| recently attended a briefing session urging scientists to put on ‘events’ in shopping malls, designed to lure
people into the joys of science. We were advised to do nothing that might conceivably be a ‘turn-off’. Always
make your science ‘relevant’ to ordinary people — to what goes on in their own kitchen or bathroom. If
possible, choose experimental materials that your audience can eat at the end. At the last event organized by
the speaker himself, the scientific feat that really grabbed attention was the urinal, which automatically
flushed as soon as you stepped away. The very word science is best avoided, because ‘ordinary people’ find
it threatening.

When | protest, | am rebuked for my ‘elitism’. A terrible word, but maybe not such a terrible thing? There’'s a
great difference between an exclusive snobbery, which no-one should condone, and a striving to help people



raise their game and swell the elite. A calculated dumbing down is the worst, condescending and patronising.
When | said this in a recent lecture in the United States, a questioner at the end, no doubt with a warm glow
in his white male heart, had the remarkable cheek to suggest that ‘fun’ might be especially necessary to bring
‘minorities and women’ to science.

| worry that to promote science as all larky and easy is to store up trouble for the future. Recruiting
advertisements for the army don’t promise a picnic, for the same reason. Real science can be hard but, like
classical literature or playing the violin, worth the struggle. If children are lured into science, or any other
worthwhile occupation, by the promise of easy frolics, what happens when they finally confront the reality?
‘Fun’ sends the wrong signals and might attract recruits for the wrong reasons.

Literary studies are at risk of becoming similarly undermined. Idle students are seduced into a debased
‘Cultural Studies’, where they will spend their time ‘deconstructing’ soap operas, tabloid princesses, and
tellytubbies. Science, like proper literary studies, can be hard and challenging but science is — again like
proper literary studies — wonderful. Science is also useful; but useful is not all it is. Science can pay its way
but, like great art, it shouldn't have to. And we shouldn’t need whacky personalities and explosions to
persuade us of the value of a life spent finding out why we have life in the first place.

Perhaps I'm being too negative, but there are times when a pendulum has swung too far and needs a push in
the other direction. Certainly, practical demonstrations can make ideas vivid and preserve them in the mind.
From Michael Faraday’s Royal Institution Christmas Lectures, to Richard Gregory’s Bristol Exploratory,
children have been excited by hands-on experience of true science. | was myself honoured to give the
Christmas Lectures, in their modern televised form, with plenty of hands-on demonstrations. Faraday never
dumbed down. | am attacking only the kind of populist whoring that defiles the wonder of science.

Annually in London there is a large dinner, at which prizes for the year's best science books are presented.
One prize is for children’s science books, and it recently went to a book about insects and other so-called
‘ugly bugs.’ Such language is not best calculated to arouse the poetic sense of wonder, but let that pass.
Harder to forgive were the antics of the Chairman of the Judges, a well known television personality (who had
credentials to present real science, before she sold out to ‘paranormal’ television). Squeaking with game-
show levity, she incited the audience to join her in repeated choruses of audible grimaces at the
contemplation of the horrible ‘ugly bugs’. "Eeeuurrrgh! Yuck! Yeeyuck! Eeeeeuurrrgh!” That kind of vulgarity
demeans the wonder of science, and risks ‘turning off' the very people best qualified to appreciate it and
inspire others: real poets and true scholars of literature.

The true poetry of science, especially 20th century science, led the late Carl Sagan to ask the following acute
question.

"How is it that hardly any major religion has looked at science and concluded, ‘This is better than we
thought! The Universe is much bigger than our prophets said, grander, more subtle, more elegant’? Instead
they say, ‘No, no, no! My god is a little god, and | want him to stay that way.’ A religion, old or new, that
stressed the magnificence of the Universe as revealed by modern science might be able to draw forth
reserves of reverence and awe hardly tapped by the conventional faiths."

Given a hundred clones of Carl Sagan, we might have some hope for the next century. Meanwhile, in its
closing years, the twentieth must be rated a disappointment as far as public understanding of science is
concerned, while being a spectacular and unprecedented success with respect to scientific achievements
themselves.

What if we let our sensibility play over the whole of 20th century science. Is it possible to pick out a theme, a
scientific leitmotif? My best candidate comes nowhere near doing justice to the richness on offer. The
twentieth is The Digital Century. Digital discontinuity pervades the engineering of our time, but there is a
sense in which it spills over into the biology and perhaps even the physics of our century.

The opposite of digital is analogue. When the Spanish Armada was expected, a signalling system was
devised to spread the news across southern England. Bonfires were set on a chain of hilltops. When any
coastal observer spotted the Armada he was to light his fire. It would be seen by neighbouring observers,
their fires would be lit, and a wave of beacons would spread the news at great speed far along the coastal
counties.



How could we adapt the bonfire telegraph to convey more information? Not just "The Spanish are here" but,
say, the size of their fleet? Here’s one way. Make your bonfire’'s size proportional to the size of the fleet. This
is an analogue code. Clearly, inaccuracies would be cumulative. So, by the time the message reached the
other side of the kingdom, the information about fleet size would have degraded to nothing. This is a general
problem with analogue codes.

But now here’s a simple digital code. Never mind the size of the fire, just build any serviceable blaze and
place a large screen around it. Lift the screen and lower it again, to send the next hill a discrete flash. Repeat
the flash a particular number of times, then lower the screen for a period of darkness. Repeat. The number of
flashes per burst should be made proportional to the size of the fleet.

This digital code has huge virtues over the previous analogue code. If a hilltop observer sees eight flashes,
eight flashes is what he passes along to the next hill in the chain. The message has a good chance of
spreading from Plymouth to Dover without serious degradation. The superior power of digital codes has been
clearly understood only in the twentieth century.

Nerve cells are like armada beacons. They ‘fire’. What travels along a nerve fibre is not electric current. It's
more like a trail of gunpowder laid along the ground. Ignite one end with a spark, and the fire fizzes along to
the other end.

We’'ve long known that nerve fibres don’t use purely analogue codes. Theoretical calculations show that they
couldn't. Instead, they do something more like my flashing Armada beacons. Nerve impulses are trains of
voltage spikes, repeated as in a machine gun. The difference between a strong message and a weak is not
conveyed by the height of the spikes — that would be an analogue code and the message would be distorted
out of existence. It is conveyed by the pattern of spikes, especially the firing rate of the machine gun. When
you see yellow or hear Middle C, when you smell turpentine or touch satin, when you feel hot or cold, the
differences are being rendered, somewhere in your nervous system, by different rates of machine gun
pulses. The brain, if we could listen in, would sound like Passchendaele. In our meaning, it is digital. In a
fuller sense it is still partly analogue: rate of firing is a continuously varying quantity. Fully digital codes, like
Morse, or computer codes, where pulse patterns form a discrete alphabet, are even more reliable.

If nerves carry information about the world as it is now, genes are a coded description of the distant past.
This insight follows from the selfish gene view of evolution.

Living organisms are beautifully built to survive and reproduce in their environments. Or that is what
Darwinians say. But actually it isn't quite right. They are beautifully built for survival in their ancestors’
environments. It is because their ancestors survived — long enough to pass on their DNA — that our modern
animals are well-built. For they inherit the very same successful DNA. The genes that survive down the
generations add up, in effect, to a description of what it took to survive back then. And that is tantamount to
saying that modern DNA is a coded description of the environments in which ancestors survived. A survival
manual is handed down the generations. A genetic Book of the Dead.

Like the longest chain of beacon fires, the generations are uncountably many. No surprise, then, that genes
are digital. Theoretically the ancient book of DNA could have been analogue. But, for the same reason as for
our analogue armada beacons, any ancient book copied and recopied in analogue language would degrade
to meaninglessness in very few scribe generations. Fortunately, human writing is digital, at least in the sense
we care about here. And the same is true of the DNA books of ancestral wisdom that we carry around inside
us. Genes are digital, and in the full sense not shared by nerves.

Digital genetics was discovered in the nineteenth century, but Gregor Mendel was ahead of his time and
ignored. The only serious error in Darwin’s world-view derived from the conventional wisdom of his age, that
inheritance was ‘blending’ — analogue genetics. It was dimly realised in Darwin’s time that analogue genetics
was incompatible with his whole theory of natural selection. Less clearly realised, it was also incompatible
with obvious facts of inheritance. The solution had to wait for the 20th century, especially the neo-Darwinian
synthesis of Ronald Fisher and others in the 1930s. The essential difference between classical Darwinism
(which we now understand could not have worked) and neo-Darwinism (which does) is that digital genetics
has replaced analogue.



But when it comes to digital genetics, Fisher and his colleagues of the Synthesis didn’t know the half of it.
Watson and Crick opened floodgates to what has been, by any standards, a spectacular intellectual
revolution — even if Peter Medawar was going too far when he wrote, in his review of Watson’s The Double
Helix,

"It is simply not worth arguing with anyone so obtuse as not to realise that this complex of discoveries is
the greatest achievement of science in the twentieth century."

My misgiving, about this engagingly calculated piece of arrogance, is that I'd have a hard time defending it
against a rival claim for, say, quantum theory or relativity.

Watson and Crick’s was a digital revolution and it has gone exponential since 1953. You can read a gene
today, write it out precisely on a piece of paper, put it in a library, then at any time in the future reconstitute
that exact gene and put it back into an animal or plant. When the human genome project is completed,
probably around 2003, it will be possible to write the entire human genome on a couple of standard compact
discs, with enough space over for a large textbook of explanation. Send the boxed set of two CDs out into
deep space and the human race can go extinct, happy in the knowledge that there is now at least a sporting
chance for an alien civilisation to reconstitute a living human being. In one respect (though not in another),
my speculation is at least more plausible than the plot of Jurassic Park. And both speculations rest upon the
digital accuracy of DNA.

Of course, digital theory has been most fully worked out not by neurobiologists or geneticists, but by
electronic engineers. The digital telephones, televisions, music reproducers and microwave beams of the late
twentieth century are incomparably faster and more accurate than their analogue forerunners, and this is
critically because they are digital. Digital computers are the crowning achievement of this electronic age, and
they are heavily implicated in telephone switching, satellite communications and data transmission of all
kinds, including that phenomenon of the present decade, the World Wide Web. The late Christopher Evans
summed up the speed of the twentieth century digital revolution with a striking analogy to the car industry.

"Today’s car differs from those of the immediate post-war years on a number of counts. . . But suppose
for a moment that the automobile industry had developed at the same rate as computers and over the same
period: how much cheaper and more efficient would the current models be? If you have not already heard the
analogy the answer is shattering. Today you would be able to buy a Rolls-Royce for £1.35, it would do three
million miles to the gallon, and it would deliver enough power to drive the Queen Elizabeth Il. And if you were
interested in miniaturization, you could place half a dozen of them on a pinhead."

It is computers that make us notice that the twentieth century is the digital century — lead us to spot the digital
in genetics, neurobiology and — though here | lack the confidence of knowledge — physics.

For it could be argued that quantum theory — the part of physics most distinctive of the twentieth century — is
fundamentally digital. The Scottish chemist Graham Cairns-Smith tells how he was first exposed to this
apparent graininess:

| suppose | was about eight when my father told me that nobody knew what electricity was. | went to
school the next day, | remember, and made this information generally available to my friends. It did not create
the kind of sensation | had been banking on, although it caught the attention of one whose father worked at
the local power station. His father actually made electricity so obviously he would know what it was. My friend
promised to ask and report back. Well, eventually he did and | cannot say | was much impressed with the
result. ‘Wee sandy stuff’ he said, rubbing his thumb and forefinger together to emphasise just how tiny the
grains were. He seemed unable to elaborate further.

The experimental predictions of quantum theory are upheld to the tenth place of decimals. Any theory with
such a spectacular grasp on reality commands our respect. But whether we conclude that the universe itself
is grainy — or that discontinuity is forced upon an underlying deep continuity only when we try to measure it —
I do not know; and physicists present will sense that the matter is too deep for me.

It should not be necessary to add that this gives me no satisfaction. But sadly there are literary and
journalistic circles in which ignorance or incomprehension of science is boasted with pride and even glee. |
have made the point often enough to sound plaintive. So let me quote, instead, one of the most justly



respected commentators on today’s culture, Melvyn Bragg:-

There are still those who are affected enough to say they know nothing about the sciences as if this
somehow makes them superior. What it makes them is rather silly, and it puts them at the fag end of that
tired old British tradition of intellectual snobbery which considers all knowledge, especially science, as
"trade."

Sir Peter Medawar, that swashbuckling, Nobel Prize-winner whom I've already quoted, said something similar
about ‘trade’.

It is said that in ancient China the mandarins allowed their fingernails — or anyhow one of them — to grow
so extremely long as manifestly to unfit them for any manual activity, thus making it perfectly clear to all that
they were creatures too refined and elevated ever to engage in such employments. It is a gesture that cannot
but appeal to the English, who surpass all other nations in snobbishness; our fastidious distaste for the
applied sciences and for trade has played a large part in bringing England to the position in the world which
she occupies today.

So, if I have difficulties with quantum theory, it is not for want of trying and certainly not a source of pride. As
an evolutionist, | endorse Steven Pinker’s view, that Darwinian natural selection has designed our brains to
understand the slow dynamics of large objects on the African savannahs. Perhaps somebody should devise
a computer game, in which bats and balls behave according to a screened illusion of quantum dynamics.
Children brought up on such a game might find modern physics no more impenetrable than we find the
concept of stalking a wildebeest.

Personal uncertainty about the uncertainty principle reminds me of another hallmark that will be alleged for
twentieth century science. This is the century, it will be claimed, in which the deterministic confidence of the
previous one was shattered. Partly by quantum theory. Partly by chaos (in the trendy, not the ordinary
language, meaning). And partly by relativism (cultural relativism, not the sensible, Einsteinian meaning).

Quantum uncertainty, and chaos theory, have had deplorable effects upon popular culture, much to the
annoyance of genuine aficionados. Both are regularly exploited by obscurantists, ranging from professional
quacks to daffy New-Agers. In America, the self-help ‘healing’ industry coins millions, and it has not been
slow to cash in on quantum theory’s formidable talent to bewilder. This has been documented by the
American physicist Victor Stenger. One well-heeled healer wrote a string of best-selling books on what he
calls ‘Quantum Healing." Another book in my possession has sections on Quantum psychology, quantum
responsibility, quantum morality, quantum aesthetics, quantum immortality, and quantum theology.

Chaos theory, a more recent invention, is equally fertile ground for those with a bent for abusing sense. It is
unfortunately named, for ‘chaos’ implies randomness. Chaos in the technical sense is not random at all. It is
completely determined, but it depends hugely, in strangely hard-to-predict ways, on tiny differences in initial
conditions. Undoubtedly it is mathematically interesting. If it impinges on the real world, it would rule out
ultimate prediction. If the weather is technically chaotic, weather forecasting in detail becomes impossible.
Major events like hurricanes might be determined by tiny causes in the past — such as the now proverbial flap
of a butterfly’s wing. This does not mean that you can flap the equivalent of a wing and hope to generate a
hurricane. As the physicist Robert Park says, this is "a total misunderstanding of what chaos is about . . .
while the flapping of a butterfly’s wings might conceivably trigger a hurricane, killing butterflies is unlikely to
reduce the incidence of hurricanes.”

Quantum theory and chaos theory, each in their own peculiar ways, may call into question the predictability of
the universe, in deep principle. This could be seen as a retreat from nineteenth century confidence. But
nobody really thought that such fine details would ever be predicted in practice, anyway. The most confident
determinist would always have admitted that, in practice, sheer complexity of interacting causes would defeat
accurate prediction of weather or turbulence. So chaos doesn’t make a lot of difference in practice.
Conversely, quantum events are statistically smothered, and massively so, in most realms that impinge on
us. So the possibility of prediction is, for practical purposes, restored.

In the late twentieth century, prediction of future events in practice has never been more confident or more
accurate. This is dramatic in the feats of space engineers. Previous centuries could predict the return of
Halley’s Comet. Twentieth century science can hurl a projectile along the right trajectory to intercept it,



precisely computing and exploiting the gravitational slings of the solar system. Quantum theory itself,
whatever the indeterminacy at its heart, is spectacularly accurate in the experimental accuracy of its
predictions. The late Richard Feynman assessed this accuracy as equivalent to knowing the distance
between New York and Los Angeles to the width of one human hair. Here is no licence for anything-goes,
intellectual flappers, with their quantum theology and quantum you-name-it.

Cultural relativism is the most pernicious of these myths of twentieth century retreat from Victorian certainty.
A modish fad sees science as only one of many cultural myths, no more true nor valid than the myths of any
other culture. In the United States it is fed by justified guilt over the appalling treatment of Native Americans.
But the consequences can be laughable; as in the case of Kennewick Man.

Kennewick Man is a skeleton discovered in Washington State in 1996, carbon-dated to older than 9000
years. Anthropologists were intrigued by anatomical suggestions that he might be unrelated to typical Native
Americans, and might represent a separate early migration across what is now the Bering Strait, or even from
Iceland. They were about to do all-important DNA tests when the legal authorities seized the skeleton,
intending to hand it over to representatives of local Indian tribes, who proposed to bury it and forbid all further
study. Naturally there was widespread opposition from the scientific and archaeological community. What if
Kennewick Man is an American Indian of some kind, it is highly unlikely that his affinities lie with whichever
particular tribe happens to live in the same area 9000 years later.

Native Americans have impressive legal muscle, and ‘The Ancient One’ might have been handed over to the
tribes, but for a bizarre twist. The Asatru Folk Assembly, a group of worshippers of the Norse Gods Thor and
Odin, filed an independent legal claim that Kennewick Man was actually a Viking. This Nordic sect, whose
case you may read in your copy of The Runestone, were actually allowed to hold a religious service over the
bones. This upset the Yakama Indian community, whose spokesman feared that the Viking ceremony could
be "keeping Kennewick Man'’s spirit from finding his body." The dispute between Indians and Norsemen
might be settled by DNA comparison with Kennewick Man, and the Norsemen are quite keen to be put to this
test. More probably, DNA would decide the case in favour of neither side. Further scientific study would
certainly cast fascinating light on the question of when humans first arrived in America. But Indian leaders
resent the very idea of studying this question, because they believe their ancestors have been in America
since the creation. As Armanad Minthorn, religious leader of the Umatilla tribe, puts it: " From our oral
histories, we know that our people have been part of this land since the beginning of time. We do not believe
our people migrated here from another continent, as the scientists do."

Perhaps the best policy for the archaeologists would be to declare themselves a religion, with DNA
fingerprints their sacramental totem. Facetious, but, such is the climate in the United States at the end of the
20th century, it is possibly the only recourse that would work. If you say, "Look, here is overwhelming
evidence from carbon dating, from mitochondrial DNA, and from archaeological analyses of pottery, that X is
the case" you will get nowhere. But if you say, "It is a fundamental and unquestioned belief of my culture that
X is the case" you will immediately hold a judge’s attention.

Also the attention of many in the academic community who, in the late twentieth century, have discovered a
new form of anti-scientific rhetoric, sometimes called the ‘postmodern critique’ of science. The most thorough
whistle-blowing on this kind of thing is Paul Gross and Norman Levitt's splendid book, Higher Superstition:
The Academic Left and its Quarrels with Science. The American anthropologist Matt Cartmill sums up the
basic credo:

"Anybody who claims to have objective knowledge about anything is trying to control and dominate the
rest of us. . . There are no objective facts. All supposed "facts" are contaminated with theories, and all
theories are infested with moral and political doctrines. . . Therefore, when some guy in a lab coat tells you
that such and such is an objective fact . . . he must have a political agenda up his starched white sleeve."

There are even a few, but very vocal, fifth columnists within science itself who hold exactly these views, and
use them to waste the time of the rest of us.

Cartmill's thesis is that there is an unexpected and pernicious alliance between the know-nothing
fundamentalist religious right, and the sophisticated academic left. A bizarre manifestation of the alliance is
joint opposition to the theory of evolution. The opposition of the fundamentalists is obvious. That of the left is
a compound of hostility to science in general, of ‘respect’ for tribal creation myths, and various political



agendas. Both these strange bedfellows share a concern for ‘human dignity’ and take offence at treating
humans as ‘animals’. Moreover, in Cartmill's words,

Both camps believe that the big truths about the world are moral truths. They view the universe in terms
of good and evil, not truth and falsehood. The first question they ask about any supposed fact is whether it
serves the cause of righteousness."

And there is a feminist angle, which saddens me, for | am sympathetic to true feminism.

"Instead of exhorting young women to prepare for a variety of technical subjects by studying science,
logic, and mathematics, Women'’s Studies students are now being taught that logic is a tool of domination. . .
the standard norms and methods of scientific inquiry are sexist because they are incompatible with "women’s
ways of knowing." The authors of the prize-winning book with this title report that the majority of the women
they interviewed fell into the category of ‘subjective knowers’, characterized by a ‘passionate rejection of
science and scientists.’ These ‘subjectivist’ women see the methods of logic, analysis and abstraction as

‘alien territory belonging to men’ and ‘value intuition as a safer and more fruitful approach to truth’.

That was a quotation from the historian and philosopher of science Noretta Koertge, who is understandably
worried about a subversion of feminism which could have a malign influence upon women'’s education.
Indeed, there is an ugly, hectoring streak in this kind of thinking. Barbara Ehrenreich and Janet Mcintosh
witnessed a woman psychologist speaking at an interdisciplinary conference. Various members of the
audience attacked her use of the

. .. oppressive, sexist, imperialist, and capitalist scientific method. The psychologist tried to defend
science by pointing to its great discoveries — for example, DNA. The retort came back: "You believe in DNA?"

Fortunately, there are still many intelligent young women prepared to enter a scientific career, and | should
like to pay tribute to their courage in the face of such bullying intimidation.

| have come so far with scarcely a mention of Charles Darwin. His life spanned most of the nineteenth
century, and he died with every right to be satisfied that he had cured humanity of its greatest and grandest
illusion. Darwin brought life itself within the pale of the explicable. No longer a baffling mystery demanding
supernatural explanation, life, with the complexity and elegance that defines it, grows and gradually emerges,
by easily understood rules, from simple beginnings. Darwin’s legacy to the twentieth century was to demystify
the greatest mystery of all.

Would Darwin be pleased with our stewardship of that legacy, and with what we are now in a position to pass
to the twenty first century? | think he would feel an odd mixture of exhilaration and exasperation. Exhilaration
at the detailed knowledge, the comprehensiveness of understanding, that science can now offer, and the
polish with which his own theory is being brought to fulfilment. Exasperation at the ignorant suspicion of
science, and the air-headed superstition, that still persist.

Exasperation is too weak a word. Darwin might justifiably be saddened, given our huge advantages over
himself and his contemporaries, at how little we seem to have done to deploy our superior knowledge in our
culture. Late twentieth century civilisation, Darwin would be dismayed to note, though imbued and
surrounded by the products and advantages of science, has yet to draw science into its sensibility. Is there
even a sense in which we have slipped backwards since Darwin’s co-discoverer, Alfred Russel Wallace wrote
The Wonderful Century, a glowing scientific retrospective on his era?

Perhaps there was undue complacency in turn-of-century science, about how much had been achieved and
how little more advancement could be expected. William Thomson, First Lord Kelvin, President of the Royal
Society, pioneered the transatlantic cable — symbol of Victorian progress — and also the second law of
thermodynamics — C P Snow’s litmus of scientific literacy. Kelvin is credited with the following three confident
predictions: ‘Radio has no future.’ ‘Heavier than air flying machines are impossible.’ ‘X-rays will prove to be a
hoax.’

Kelvin also gave Darwin a lot of grief by ‘proving,’ using all the prestige of the senior science of physics, that
the sun was too young to have allowed time for evolution. Kelvin, in effect, said, "Physics argues against
evolution, so your biology must be wrong." Darwin could have retorted: "Biology shows that evolution is a



fact, so your physics must be wrong." Instead, he bowed to the prevailing assumption that physics
automatically trumps biology, and fretted. Twentieth century physics, of course, showed Kelvin wrong by
powers of ten. But Darwin did not live to see his vindication, and he never had the confidence to tell the
senior physicist of his day where to get off.

In my attacks on millenarial superstition, | must beware of Kelvinian over-confidence. Undoubtedly there is
much that we still don’t know. Part of our legacy to the 21st century must be unanswered questions, and
some of them are big ones. The science of any age must prepare to be superseded. It would be arrogant and
rash to claim our present knowledge as all there is to know. Today's commonplaces, such as mobile
telephones, would have seemed to previous ages pure magic. And that should be our warning. Arthur C.
Clarke, distinguished novelist and evangelist for the limitless power of science, has said, ‘Any sufficiently
advanced technology is indistinguishable from magic.’ This is Clarke’s Third Law.

Maybe, some day in the future, physicists will fully understand gravity, and build an anti-gravity machine.
Levitating people may one day become as commonplace to our descendants as jet planes are to us. So, if
someone claims to have witnessed a magic carpet zooming over the minarets, should we believe him, on the
grounds that those of our ancestors who doubted the possibility of radio turned out to be wrong? No, of
course not. But why not?

Clarke’s Third Law doesn’t work in reverse. Given that ‘Any sufficiently advanced technology is
indistinguishable from magic’ it does not follow that ‘Any magical claim that anybody may make at any time is
indistinguishable from a technological advance that will come some time in the future.’

Yes, there been occasions when authoritative sceptics have come away with egg on their pontificating faces.
But a far greater number of magical claims have been made and never vindicated. A few things that would
surprise us today will come true in the future. But lots and lots of things will not come true in the future.
History suggests that the very surprising things that do come true are in a minority. The trick is to sort them
out from the rubbish — from claims that will forever remain in the realm of fiction and magic.

It is right that, at the end of our century, we should show the humility that Kelvin, at the end of his, did not. But
it is also right to acknowledge all that we have learned during the past hundred years. The digital century was
the best | could come up with, as a single theme. But it covers only a fraction of what 20th century science
will bequeath. We now know, as Darwin and Kelvin did not, how old the world is. About 4.6 billion years. We
understand — what Alfred Wegener was ridiculed for suggesting — that the shape of geography has not
always been the same. South America not only looks as if it might jigsaw neatly under the bulge of Africa. It
once did exactly that, until they split apart some 125 million years ago. Madagascar once touched Africa on
one side and India on the other. That was before India set off across the widening ocean and crashed into
China to raise the Himalayas. The map of the world’s continents has a time dimension, and we who are
privileged to live in the Plate Tectonic Age know exactly how it haschanged, when, and why.

We know roughly how old the universe is, and, indeed, that it has an age, which is the same as the age of
time itself, and less than twenty billion years. Having begun as a singularity with huge mass and temperature
and very small volume, the universe has been expanding ever since. The 21st century will probably settle the
question whether the expansion is to go on for ever, or go into reverse. The matter in the cosmos is not
homogeneous, but is gathered into some hundred billion galaxies, each averaging a hundred billion stars. We
can read the composition of any star in some detail, by spreading its light in a glorified rainbow. Among the
stars, our sun is generally unremarkable. It is unremarkable, too, in having planets in orbit, as we know from
detecting tiny rhythmic shifts in the spectrums of stars. There is no direct evidence that any other planets
house life. If they do, such inhabited islands may be so scattered as to make it unlikely that one will ever
encounter another.

We know in some detail the principles governing the evolution of our own island of life. It is a fair bet that the
most fundamental principle — Darwinian natural selection — underlies, in some form, other islands of life, if any
there be. We know that our kind of life is built of cells, where a cell is either a bacterium or a colony of
bacteria. The detailed mechanics of our kind of life depend upon the near-infinite variety of shapes assumed
by a special class of molecules called proteins. We know that those all-important three-dimensional shapes
are exactly specified by a one-dimensional code, the genetic code, carried by DNA molecules which are
replicated through geological time. We understand why there are so many different species, although we
don’t know how many. We cannot predict in detail how evolution will go in the future, but we can predict the



general patterns that are to be expected.

Among the unsolved problems we shall bequeath to our successors, physicists such as Steven Weinberg will
point to their Dreams of a Final Theory, otherwise known as the Grand Universal Theory, or Theory of
Everything. Theorists differ about whether it will ever be attained. Those who think it will would probably date
this scientific epiphany somewhere in the 21st century. Physicists famously resort to religious language when
discussing such deep matters. Some of them really mean it. The others are at risk of being taken literally,
when really they intend no more than | do when | say "God knows" to mean that | don’t.

Biologists will reach their grail of writing down the human genome, early in the next century. They will then
discover that it is not so final as some once hoped. The human embryo project — working out how the genes
interact with their environments, including each other, to build a body — may take at least as long to complete.
But it too will probably be finished during the 21st century, and artificial wombs built, if these should be
thought desirable.

| am less confident about what is for me, as for most biologists, the outstanding scientific problem that
remains: the question of how the human brain works, especially the nature of subjective consciousness. The
last decade of this century has seen a flurry of big guns take aim at it, including Francis Crick no less, and
Daniel Dennett, Steven Pinker and Sir Roger Penrose. It is a big, profound problem, worthy of minds like
these. Obviously | have no solution. If | had, I'd deserve a Nobel Prize. It isn't even clear what kind of a
problem it is, and therefore what kind of a brilliant idea would constitute a solution. Some people think the
problem of consciousness an illusion: there’s nobody home, and no problem to be solved. But before Darwin
solved the riddle of life’'s provenance, in the last century, | don’t think anybody had clearly posed what sort of
a problem it was. It was only after Darwin had solved it that most people realised what it had been in the first
place. | do not know whether consciousness will prove to be a big problem, solved by a genius; or will fritter
unsatisfactorily away into a series of small problems and non problems.

| am by no means confident that the 21st century will solve the human mind. But if it does, there may be an
additional byproduct. Our successors may then be in a position to understand the paradox of 20th century
science:- On the one hand our century arguably added as much new knowledge to the human store as all
previous centuries put together; while on the other hand the 20th century ended with approximately the same
level of supernatural credulity as the 19th, and rather more outright hostility to science. With hope, if not with
confidence, | look forward to the 21st century and what it may teach us.

XXXXXXXXXX



Science, Delusion and the Appetite for Wonder

The following is the Richard Dimbleby Lecture given for BBC1 Television on November 12th, 1996.
by Richard Dawkins

You could give Aristotle a tutorial. And you could thrill him to the core of his being. Aristotle was an
encyclopedic polymath, an all time intellect. Yet not only can you know more than him about the world. You
also can have a deeper understanding of how everything works. Such is the privilege of living after Newton,
Darwin, Einstein, Planck, Watson, Crick and their colleagues.

I'm not saying you're more intelligent than Aristotle, or wiser. For all | know, Aristotle's the cleverest person
who ever lived. That's not the point. The point is only that science is cumulative, and we live later.

Aristotle had a lot to say about astronomy, biology and physics. But his views sound weirdly naive today. Not
as soon as we move away from science, however. Aristotle could walk straight into a modern seminar on
ethics, theology, political or moral philosophy, and contribute. But let him walk into a modern science class
and he'd be a lost soul. Not because of the jargon, but because science advances, cumulatively.

Here's a small sample of the things you could tell Aristotle, or any other Greek philosopher. And surprise and
enthral them, not just with the facts themselves but with how they hang together so elegantly.

The earth is not the centre of the universe. It orbits the sun -- which is just another star. There is no music of
the spheres, but the chemical elements, from which all matter is made, arrange themselves cyclically, in
something like octaves. There are not four elements but about 100. Earth, air, fire and water are not among
them.

Living species are not isolated types with unchanging essences. Instead, over a time scale too long for
humans to imagine, they split and diverge into new species, which then go on diverging further and further.
For the first half of geological time our ancestors were bacteria. Most creatures still are bacteria, and each
one of our trillions of cells is a colony of bacteria. Aristotle was a distant cousin to a squid, a closer cousin to
a monkey, a closer cousin still to an ape (strictly speaking, Aristotle was an ape, an African ape, a closer
cousin to a chimpanzee than a chimp is to an orangutan).

The brain is not for cooling the blood. It's what you use to do your logic and your metaphysics. It's a three
dimensional maze of a million million nerve cells, each one drawn out like a wire to carry pulsed messages. If
you laid all your brain cells end to end, they'd stretch round the world 25 times. There are about 4 million
million connections in the tiny brain of a chaffinch, proportionately more in ours.

Now, if you're anything like me, you'll have mixed feelings about that recitation. On the one hand, pride in
what Aristotle's species now knows and didn't then. On the other hand an uneasy feeling of, "Isn't it all a bit
complacent? What about our descendants, what will they be able to tell us?"

Yes, for sure, the process of accumulation doesn't stop with us. 2,000 years hence, ordinary people who
have read a couple of books will be in a position to give a tutorial to today's Aristotles: to Francis Crick, say,
or Stephen Hawking. So does this mean that our view of the universe will turn out to be just as wrong?

Let's keep a sense of proportion about this! Yes, there's much that we still don't know. But surely our belief
that the earth is round and not flat, and that it orbits the sun, will never be superseded. That alone is enough
to confound those, endowed with a little philosophical learning, who deny the very possibility of objective
truth: those so-called relativists who see no reason to prefer scientific views over aboriginal myths about the
world.

Our belief that we share ancestors with chimpanzees, and more distant ancestors with monkeys, will never
be superseded although details of timing may change. Many of our ideas, on the other hand, are still best
seen as theories or models whose predictions, so far, have survived the test. Physicists disagree over
whether they are condemned forever to dig for deeper mysteries, or whether physics itself will come to an
end in a final 'theory of everything', a nirvana of knowledge. Meanwhile, there is so much that we don't yet
understand, we should loudly proclaim those things that we do, so as to focus attention on problems that we
should be working on.



Far from being over-confident, many scientists believe that science advances only by disproof of its
hypotheses. Konrad Lorenz said he hoped to disprove at least one of his own hypotheses every day before
breakfast. That was absurd, especially coming from the grand old man of the science of ethology, but it is
true that scientists, more than others, impress their peers by admitting their mistakes.

A formative influence on my undergraduate self was the response of a respected elder statesmen of the
Oxford Zoology Department when an American visitor had just publicly disproved his favourite theory. The old
man strode to the front of the lecture hall, shook the American warmly by the hand and declared in ringing,
emotional tones: "My dear fellow, | wish to thank you. | have been wrong these fifteen years." And we
clapped our hands red. Can you imagine a Government Minister being cheered in the House of Commons for
a similar admission? "Resign, Resign" is a much more likely response!

Yet there is hostility towards science. And not just from the green ink underlining brigade, but from published
novelists and newspaper columnists. Newspaper columns are notoriously ephemeral, but their drip drip, week
after week, or day after day, repetition gives them influence and power, and we have to notice them. A
peculiar feature of the British press is the regularity with which some of its leading columnists return to attack
science -- and not always from a vantage point of knowledge. A few weeks ago, Bernard Levin's effusion in
The Times was entitled "God, me and Dr Dawkins" and it had the subtitle: "Scientists don't know and nor do |
-- but at least | know | don't know".

It is no mean task to plumb the full depths of what Mr Bernard Levin does not know, but here's an illustration
of the gusto with which he boasts of it.

"Despite their access to copious research funds, today's scientists have yet to prove that a quark is worth a
bag of beans. The quarks are coming! The quarks are coming! Run for your lives . . .! Yes, | know | shouldn't
jeer at science, noble science, which, after all, gave us mobile telephones, collapsible umbrellas and multi-
striped toothpaste, but science really does ask for it . . . Now | must be serious. Can you eat quarks? Can you
spread them on your bed when the cold weather comes?"

It doesn't deserve a reply, but the distinguished Cambridge scientist, Sir Alan Cottrell, wrote a brief Letter to
the Editor:- "Sir: Mr Bernard Levin asks 'Can you eat quarks?' | estimate that he eats 500,000,000,000,000,
000,000 quarks a day."

It has become almost a cliché to remark that nobody boasts of ignorance of literature, but it is socially
acceptable to boast ignorance of science and proudly claim incompetence in mathematics. In Britain, that is. |
believe the same is not true of our more successful economic competitors, Germany, the United States and
Japan.

People certainly blame science for nuclear weapons and similar horrors. It's been said before but needs to be
said again: if you want to do evil, science provides the most powerful weapons to do evil; but equally, if you
want to do good, science puts into your hands the most powerful tools to do so. The trick is to want the right
things, then science will provide you with the most effective methods of achieving them.

An equally common accusation is that science goes beyond its remit. It's accused of a grasping take-over bid
for territory that properly belongs to other disciplines such as theology. On the other hand -- you can't win! --
listen to the novelist Fay Weldon's hymn of hate against 'the scientists' in The Daily Telegraph.

"Don't expect us to like you. You promised us too much and failed to deliver. You never even tried to answer
the questions we all asked when we were six. Where did Aunt Maud go when she died? Where was she
before she was born? . . . And who cares about half a second after the Big Bang; what about half a second
before? And what about crop circles?"

More than some of my colleagues, | am perfectly happy to give a simple and direct answer to both those Aunt

Maud questions. But I'd certainly be called arrogant and presumptuous, going beyond the limits of science.

Then there's the view that science is dull and plodding, with rows of biros in its top pocket. Here's another
newspaper columnist, A A Gill, writing on science this year in The Sunday Times.



"Science is constrained by experiment results and the tedious, plodding stepping stones of empiricism . . .
What appears on television just is more exciting than what goes on in the back of it . . . That's art, luvvie:
theatre, magic, fairy dust, imagination, lights, music, applause, my public. There are stars and there are stars,
darling. Some are dull, repetitive squiggles on paper, and some are fabulous, witty, thought-provoking,
incredibly popular . . ."

The 'dull, repetitive squiggles' is a reference to the discovery of pulsars in 1967, by Jocelyn Bell and Anthony
Hewish. Jocelyn Bell Burnell had recounted on television the spine-tingling moment when, a young woman
on the threshold of a career, she first knew she was in the presence of something hitherto unheard-of in the
universe. Not something new under the sun, a whole new KIND of sun, which rotates, so fast that, instead of
taking 24 hours like our planet, it takes a quarter of a second. Darling, how too plodding, how madly empirical
my dear!

Could science just be too difficult for some people, and therefore seem threatening? Oddly enough, | wouldn't
dare to make such a suggestion, but I am happy to quote a distinguished literary scholar, John Carey, the
present Merton Professor of English at Oxford:

"The annual hordes competing for places on arts courses in British universities, and the trickle of science
applicants, testify to the abandonment of science among the young. Though most academics are wary of
saying it straight out, the general consensus seems to be that arts courses are popular because they are
easier, and that most arts students would simply not be up to the intellectual demands of a science course."
My own view is that the sciences can be intellectually demanding, but so can classics, so can history, so can
philosophy. On the other hand, nobody should have trouble understanding things like the circulation of the
blood and the heart's role in pumping it round. Carey quoted Donne's lines to a class of 30 undergraduates in
their final year reading English at Oxford:

"Knows't thou how blood, which to the heart doth flow, Doth from one ventricle to the other go?"

Carey asked them how, as a matter of fact, the blood does flow. None of the thirty could answer, and one
tentatively guessed that it might be 'by osmosis'. The truth -- that the blood is pumped from ventricle to
ventricle through at least 50 miles of intricately dissected capillary vessels throughout the body -- should
fascinate any true literary scholar. And unlike, say, quantum theory or relativity, it isn't hard to understand. So
| tender a more charitable view than Professor Carey. | wonder whether some of these young people might
have been positively turned off science.

Last month | had a letter from a television viewer who poignantly began: "I am a clarinet teacher whose only
memory of science at school was a long period of studying the Bunsen burner." Now, you can enjoy the
Mozart concerto without being able to play the clarinet. You can be a discerning and informed concert critic
without being able to play a note. Of course music would come to a halt if nobody learned to play it. But if
everybody left school thinking you had to play an intrument before you could appreciate music, think how
impoverished many lives would be.

Couldn't we treat science in the same way? Yes, we must have Bunsen burners and dissecting needles for
those drawn to advanced scientific practice. But perhaps the rest if us could have separate classes in science
appreciation, the wonder of science, scientific ways of thinking, and the history of scientific ideas, rather than
laboratory experience.

It's here that I'd seek rapprochement with another apparent foe of science, Simon Jenkins, former editor of
The Times and a much more formidable adversary than the other journalists I've quoted, because he has
some knowledge of what he is talking about. He resents compulsory science education and he holds the
idiosyncratic view that it isn't useful. But he is thoroughly sound on the uplifting qualities of science. In a
recorded conversation with me, he said:

"l can think of very few science books I've read that I've called useful. What they've been is wonderful.
They've actually made me feel that the world around me is a much fuller . . . much more awesome place than
| ever realised it was . . . | think that science has got a wonderful story to tell. But it isn't useful. It's not useful
like a course in business studies or law is useful, or even a course in politics and economics."

Far from science not being useful, my worry is that it is so useful as to overshadow and distract from its



inspirational and cultural value. Usually even its sternest critics concede the usefulness of science, while
completely missing the wonder. Science is often said to undermine our humanity, or destroy the mystery on
which poetry is thought to thrive. Keats berated Newton for destroying the poetry of the rainbow.

"Philosophy will clip an Angel's wings, Conquer all mysteries by rule and line, Empty the haunted air, and
gnomed mine -- Unweave a rainbow . . ."

Keats was, of course, a very young man.

Blake, too, lamented:

"For Bacon and Newton, sheath'd in dismal steel, their terrors hang Like iron scourges over Albion;
Reasonings like vast Serpents Infold around my limbs . . ."

I wish | could meet Keats or Blake to persuade them that mysteries don't lose their poetry because they are
solved. Quite the contrary. The solution often turns out more beautiful than the puzzle, and anyway the
solution uncovers deeper mystery. The rainbow's dissection into light of different wavelengths leads on to
Maxwell's equations, and eventually to special relativity.

Einstein himself was openly ruled by an aesthetic scientific muse: "The most beautiful thing we can
experience is the mysterious. It is the source of all true art and science", he said. It's hard to find a modern
particle physicist who doesn't own to some such aesthetic motivation. Typical is John Wheeler, one of the
distinguished elder statesmen of American physics today:

" ... we will grasp the central idea of it all as so simple, so beautiful, so compelling that we will all say each to
the other, 'Oh, how could it have been otherwise! How could we all have been so blind for so long!"™
Wordsworth might have understood this better than his fellow romantics. He looked forward to a time when
scientific discoveries would become "proper objects of the poet's art". And, at the painter Benjamin Haydon's
dinner of 1817, he endeared himself to scientists, and endured the taunts of Keats and Charles Lamb, by
refusing to join in their toast: "Confusion to mathematics and Newton".

Now, here's an apparent confusion: T H Huxley saw science as "nothing but trained and organized common
sense", while Professor Lewis Wolpert insists that it's deeply paradoxical and surprising, an affront to
commonsense rather than an extension of it. Every time you drink a glass of water, you are probably imbibing
at least one atom that passed through the bladder of Aristotle. A tantalisingly surprising result, but it follows
by Huxley-style organized common sense from Wolpert's observation that "there are many more molecules in
a glass of water than there are glasses of water in the sea".

Science runs the gamut from the tantalisingly surprising to the deeply strange, and ideas don't come any
stranger than Quantum Mechanics. More than one physicist has said something like: "If you think you
understand quantum theory, you don't understand quantum theory."

There is mystery in the universe, beguiling mystery, but it isn't capricious, whimsical, frivolous in its
changeability. The universe is an orderly place and, at a deep level, regions of it behave like other regions,
times behave like other times. If you put a brick on a table it stays there unless something lawfully moves it,
even if you meanwhile forget it's there. Poltergeists and sprites don't intervene and hurl it about for reasons of
mischief or caprice. There is mystery but not magic, strangeness beyond the wildest imagining, but no spells
or witchery, no arbitrary miracles.

Even science fiction, though it may tinker with the laws of nature, can't abolish lawfulness itself and remain
good science fiction. Young women don't take off their clothes and spontaneously morph themselves into
wolves. A recent television drama is fairytale rather than science fiction, for this reason. It falls foul of a
theoretical prohibition much deeper than the philosopher's "All swans are white -- until a black one turns up"
inductive reasoning. We know people can't metamorphose into wolves, not because the phenomenon has
never been observed -- plenty of things happen for the first time -- but because werewolves would violate the
equivalent of the second law of thermodynamics. Of this, Sir Arthur Eddington said:

"If someone points out to you that your pet theory of the universe is in disagreement with Maxwell's equations



- then so much the worse for Maxwell's equations. If it is found to be contradicted by observation - well, these
experimentalists do bungle things sometimes. But if your theory is found to be against the second law of
thermodynamics | can give you no hope; there is nothing for it but to collapse in deepest humiliation."

To pursue the relationship between werewolves and entropy would take me too far afield. But, since this
lecture commemorates a man whose integrity and honesty as a broadcaster is still an abiding legend 30
years after his death, I'll stay for a moment with the current epidemic of paranormal propaganda on television.

In one popular type of programming, conjurers come on and do routine tricks. But instead of admitting that
they are conjurers, these television performers claim genuinely supernatural powers. In this they are abetted
by prestigious, even knighted, presenters, people whom we have got into the habit of trusting, broadcasters
who have become role models. It is an abuse of what might be called the Richard Dimbleby Effect.

In other programmes, disturbed people recount their fantasies of ghosts and poltergeists. But instead of
sending them off to a kindly psychiatrist, television producers eagerly hire actors to re-create their delusions -
with predictable effects on the credulity of large audiences.

Recently, a faith healer was given half an hour of free prime time television, to advertise his bizarre claim to
be a 2000 year-dead physician called Paul of Judea. Some might call this entertainment, comedy even,
though others would find it objectionable entertainment, like a fairground freak show.

Now | obviously have to return to the arrogance problem. How can | be so sure that this ordinary Englishman
with an unlikely foreign accent was not the long dead Paul of Judea? How do | know that astrology doesn't
work? How can | be so confident that the television 'supernaturalists' are ordinary conjurers, just because
ordinary conjurers can replicate their tricks? (spoonbending, by the way, is so routine a trick that the
American conjurers Penn and Teller have posted instructions for doing it on the Internet!

It really comes down to parsimony, economy of explanation. It is possible that your car engine is driven by
psychokinetic energy, but if it looks like a petrol engine, smells like a petrol engine and performs exactly as
well as a petrol engine, the sensible working hypothesis is that it is a petrol engine. Telepathy and possession
by the spirits of the dead are not ruled out as a matter of principle. There is certainly nothing impossible about
abduction by aliens in UFOs. One day it may be happen. But on grounds of probability it should be kept as an
explanation of last resort. It is unparsimonious, demanding more than routinely weak evidence before we
should believe it. If you hear hooves clip-clopping down a London street, it could be a zebra or even a
unicorn, but, before we assume that it's anything other than a horse, we should demand a certain minimal
standard of evidence.

It's been suggested that if the supernaturalists really had the powers they claim, they'd win the lottery every
week. | prefer to point out that they could also win a Nobel Prize for discovering fundamental physical forces
hitherto unknown to science. Either way, why are they wasting their talents doing party turns on television?

By all means let's be open-minded, but not so open-minded that our brains drop out. I'm not asking for all
such programmes to be suppressed, merely that the audience should be encouraged to be critical. In the
case of the psychokineticists and thought-readers, it would be good entertainment to invite studio audiences
to suggest critical tests, which only genuine psychics, but not ordinary conjurers, could pass. It would make a
good, entertaining form of quiz show.

How do we account for the current paranormal vogue in the popular media? Perhaps it has something to do
with the millennium -- in which case it's depressing to realise that the millennium is still three years away.
Less portentously, it may be an attempt to cash in on the success of The X-Files. This is fiction and therefore
defensible as pure entertainment.

A fair defence, you might think. But soap operas, cop series and the like are justly criticised if, week after
week, they ram home the same prejudice or bias. Each week The X-Files poses a mystery and offers two
rival kinds of explanation, the rational theory and the paranormal theory. And, week after week, the rational
explanation loses. But it is only fiction, a bit of fun, why get so hot under the collar?

Imagine a crime series in which, every week, there is a white suspect and a black suspect. And every week,
lo and behold, the black one turns out to have done it. Unpardonable, of course. And my point is that you
could not defend it by saying: "But it's only fiction, only entertainment"”.



Let's not go back to a dark age of superstition and unreason, a world in which every time you lose your keys
you suspect poltergeists, demons or alien abduction.

Enough, let me turn to happier matters. The popularity of the paranormal, oddly enough, might even be
grounds for encouragement. | think that the appetite for mystery, the enthusiasm for that which we do not
understand, is healthy and to be fostered. It is the same appetite which drives the best of true science, and it
is an appetite which true science is best qualified to satisfy. Perhaps it is this appetite that underlies the
ratings success of the paranormalists.

| believe that astrologers, for instance, are playing on -- misusing, abusing -- our sense of wonder. | mean
when they hijack the constellations, and employ sub-poetic language like the moon moving into the fifth
house of Aquarius. Real astronomy is the rightful proprietor of the stars and their wonder. Astrology gets in
the way, even subverts and debauches the wonder.

To show how real astronomical wonder can be presented to children, I'll borrow from a book called
"Earthsearch" by John Cassidy, which | brought back from America to show my daughter Juliet. Find a large
open space and take a soccer ball to represent the sun. Put the ball down and walk ten paces in a straight
line. Stick a pin in the ground. The head of the pin stands for the planet Mercury. Take another 9 paces
beyond Mercury and put down a peppercorn to represent Venus. Seven paces on, drop another peppercorn
for Earth. One inch away from earth, another pinhead represents the Moon, the furthest place, remember,
that we've so far reached. 14 more paces to little Mars, then 95 paces to giant Jupiter, a ping-pong ball. 112
paces further, Saturn is a marble. No time to deal with the outer planets except to say that the distances are
much larger. But, how far would you have to walk to reach the nearest star, Proxima Centauri? Pick up
another soccer ball to represent it, and set off for a walk of 4200 miles. As for the nearest other galaxy,
Andromeda, don't even think about it!

Who'd go back to astrology when they've sampled the real thing -- astronomy, Yeats's "starry ways", his
"lonely, majestical multitude"? The same lovely poem encourages us to "Remember the wisdom out of the
old days" and | want to end with a little piece of wonder from my own territory of evolution.

You contain a trillion copies of a large, textual document written in a highly accurate, digital code, each copy
as voluminous as a substantial book. I'm talking, of course, of the DNA in your cells. Textbooks describe DNA
as a blueprint for a body. It's better seen as a recipe for making a body, because it is irreversible. But today |
want to present it as something different again, and even more intriguing. The DNA in you is a coded
description of ancient worlds in which your ancestors lived. DNA is the wisdom out of the old days, and |
mean very old days indeed.

The oldest human documents go back a few thousand years, originally written in pictures. Alphabets seem to
have been invented about 35 centuries ago in the Middle East, and they've changed and spawned numerous
varieties of alphabet since then. The DNA alphabet arose at least 35 million centuries ago. Since that time, it
hasn't changed one jot. Not just the alphabet, the dictionary of 64 basic words and their meanings is the
same in modern bacteria and in us. Yet the common ancestor from whom we both inherited this precise and
accurate dictionary lived at least 35 million centuries ago.

What changes is the long programs that natural selection has written using those 64 basic words. The
messages that have come down to us are the ones that have survived millions, in some cases hundreds of
millions, of generations. For every successful message that has reached the present, countless failures have
fallen away like the chippings on a sculptor's floor. That's what Darwinian natural selection means. We are
the descendants of a tiny élite of successful ancestors. Our DNA has proved itself successful, because it is
here. Geological time has carved and sculpted our DNA to survive down to the present.

There are perhaps 30 million distinct species in the world today. So, there are 30 million distinct ways of
making a living, ways of working to pass DNA on to the future. Some do it in the sea, some on land. Some up
trees, some underground. Some are plants, using solar panels - we call them leaves - to trap energy. Some
eat the plants. Some eat the herbivores. Some are big carnivores that eat the small ones. Some live as
parasites inside other bodies. Some live in hot springs. One species of small worms is said to live entirely
inside German beer mats. All these different ways of making a living are just different tactics for passing on
DNA. The differences are in the details.

The DNA of a camel was once in the sea, but it hasn't been there for a good 300 million years. It has spent
most of recent geological history in deserts, programming bodies to withstand dust and conserve water. Like



sandbluffs carved into fantastic shapes by the desert winds, camel DNA has been sculpted by survival in
ancient deserts to yield modern camels.

At every stage of its geological apprenticeship, the DNA of a species has been honed and whittled, carved
and rejigged by selection in a succession of environments. If only we could read the language, the DNA of
tuna and starfish would have 'sea’ written into the text. The DNA of moles and earthworms would spell
‘'underground’. Of course all the DNA would spell many other things as well. Shark and cheetah DNA would
spell 'hunt', as well as separate messages about sea and land.

We can't read these messages yet. Maybe we never shall, for their language is indirect, as befits a recipe
rather than a reversible blueprint. But it's still true that our DNA is a coded description of the worlds in which
our ancestors survived. We are walking archives of the African Pliocene, even of Devonian seas, walking
repositories of wisdom out of the old days. You could spend a lifetime reading such messages and die
unsated by the wonder of it.

We are going to die, and that makes us the lucky ones. Most people are never going to die because they are
never going to be born. The potential people who could have been standing in my place but who will never
see the light of day outnumber the sand grains of Sahara -- more, the atoms in the universe. Certainly those
unborn ghosts include greater poets than Donne, greater scientists than Newton, greater composers than
Beethoven. We know this because the set of possible people allowed by our DNA so massively outnumbers
the set of actual people. In the teeth of these stupefying odds it is you and | that are privileged to be here,
privileged with eyes to see where we are and brains to wonder why.

There is an appetite for wonder, and isn't true science well qualified to feed it?

It's often said that people 'need' something more in their lives than just the material world. There is a gap that
must be filled. People need to feel a sense of purpose. Well, not a BAD purpose would be to find out what is
already here, in the material world, before concluding that you need something more. How much more do you
want? Just study what is, and you'll find that it already is far more uplifting than anything you could imagine
needing.

You don't have to be a scientist -- you don't have to play the bunsen burner -- in order to understand enough
science to overtake your imagined need and fill that fancied gap. Science needs to be released from the lab
into the culture.



Snake Oil and Holy Water

by Richard Dawkins
Article in FORBES ASAP October 4, 1999

Are science and religion converging? No.

There are modern scientists whose words sound religious but whose beliefs, on close examination, turn out
to be identical to those of other scientists who call themselves atheists. Ursula Goodenough's lyrical book,
The Sacred Depths of Nature, is sold as a religious book, is endorsed by theologians on the back cover, and
its chapters are liberally laced with prayers and devotional meditations.

Yet, by the book's own account, Goodenough does not believe in any sort of supreme being, does not
believe in any sort of life after death. By any normal understanding of the English language, she is no more
religious than | am. She shares with other atheistic scientists a feeling of awe at the majesty of the universe
and the intricate complexity of life. Indeed, the jacket copy for her book--the message that science does not
"point to an existence that is bleak, devoid of meaning, pointless,” but on the contrary "can be a wellspring of
solace and hope"--would have been equally suitable for my book, Unweaving the Rainbow, or Carl Sagan's
Pale Blue Dot. If that is religion, then | am a deeply religious man. But it isn't. And I'm not. As far as | can tell,
my "atheistic" views are identical to Ursula's "religious" ones. One of us is misusing the English language,
and | don't think it's me.

Goodenough happens to be a biologist, but this kind of neo-Deistic pseudoreligion is more often associated
with physicists. In Stephen Hawking's case, | hasten to insist, the accusation is unjust. His much-quotd
phrase, "the mind of God," no more indicates belief in God than my saying, "God knows!" as a way of
indicating that | don't. | suspect the same of Einstein invoking "dear Lord" to personify the laws of physics.
Paul Davies, however, adopted Hawking's phrase as the title of a book that went on to earn the Templeton
Prize for Progress in Religion, the most lucrative prize in the world today, prestigious enough to be presented
in Westminster Abbey. The philosopher Daniel Dennett once remarked to me in Faustian vein: "Richard, if
ever you fall on hard times..."

If you count Einstein and Hawking as religious, if you allow the cosmic awe of Goodenough, Davies, Sagan,
and me as true religion, then religion and science have indeed merged, especially when you factor in such
atheistic priests as Don Cupitt and many university chaplains. But if the term religion is allowed such a
flabbily elastic definition, what word is left for conventional religion, religion as the ordinary person in the pew
or on the prayer mat understands it today--indeed, as any intellectual would have understood it in previous
centuries, when intellectuals were religious like everybody else?

If God is a synonym for the deepest principles of physics, what word is left for a hypothetical being who
answers prayers, intervenes to save cancer patients or helps evolution over difficult jumps, forgives sins or
dies for them? If we are allowed to relabel scientific awe as a religious impulse, the case goes through on the
nod. You have redefined science as religion, so it's hardly surprising if they turn out to "converge."

Another kind of marriage has been alleged between modern physics and Eastern mysticism. The argument
goes as follows: Quantum mechanics, that brilliantly successful flagship theory of modern science, is deeply
mysterious and hard to understand. Eastern mystics have always been deeply mysterious and hard to
understand. Therefore, Eastern mystics must have been talking about quantum theory all along.

Similar mileage is made of Heisenberg's uncertainty principle ("Aren't we all, in a very real sense,
uncertain?"), fuzzy logic ("Yes, it's okay for you to be fuzzy, too"), chaos and complexity theory (the butterfly
effect, the Platonic, hidden beauty of the Mandelbrot Set--you name it, somebody has mysticized it and
turned it into dollars). You can buy any number of books on "quantum healing," not to mention quantum
psychology, quantum responsibility, quantum morality, quantum immortality, and quantum theology. | haven't
found a book on quantum feminism, quantum financial management, or Afro-quantum theory, but give it time.

The whole dippy business is ably exposed by the physicist Victor Stenger in his book, The Unconscious
Quantum, from which the following gem is taken. In a lecture on "Afrocentric healing," the psychiatrist Patricia
Newton said that traditional healers "are able to tap that other realm of negative entropy--that superquantum
velocity and frequency of electromagnetic energy--and bring them as conduits down to our level. It's not



magic. It's not mumbo jumbo. You will see the dawn of the 21st century, the new medical quantum physics
really distributing these energies and what they are doing."

Sorry, but mumbo jumbo is precisely what it is. Not African mumbo jumbo but pseudoscientific mumbo jumbo,
down to the trademark misuse of the word energy. It is also religion, masquerading as science in a cloying
love feast of bogus convergence.

n 1996 the Vatican, fresh from its magnanimous reconciliation with Galileo, a mere 350 years after his death,
publicly announced that evolution had been promoted from tentative hypothesis to accepted theory of
science. This is less dramatic than many American Protestants think it is, for the Roman Catholic Church has
never been noted for biblical literalism--on the contrary, it has treated the Bible with suspicion, as something
close to a subversive document, needing to be carefully filtered through priests rather than given raw to
congregations. The pope's recent message on evolution has, nevertheless, been hailed as another example
of late-20th-century convergence between science and religion.

Responses to the pope's message exhibited liberal intellectuals at their worst, falling over themselves in their
eagerness to concede to religion its own magisterium, of equal importance to that of science, but not
opposed to it. Such agnostic conciliation is, once again, easy to mistake for a genuine meeting of minds.

At its most naive, this appeasement policy partitions the intellectual territory into "how questions" (science)
and "why questions" (religion). What are "why questions," and why should we feel entitled to think they
deserve an answer? There may be some deep questions about the cosmos that are forever beyond science.
The mistake is to think that they are therefore not beyond religion, too.

| once asked a distinguished astronomer, a fellow of my college, to explain the big bang theory to me. He did
so to the best of his (and my) ability, and | then asked what it was about the fundamental laws of physics that
made the spontaneous origin of space and time possible. "Ah," he smiled, "now we move beyond the realm
of science. This is where | have to hand you over to our good friend, the chaplain." But why the chaplain?
Why not the gardener or the chef? Of course chaplains, unlike chefs and gardeners, claim to have some
insight into ultimate questions. But what reason have we ever been given for taking their claims seriously?
Once again, | suspect that my friend, the professor of astronomy, was using the Einstein/Hawking trick of
letting "God" stand for "That which we don't understand.” It would be a harmless trick if it were not continually
misunderstood by those hungry to misunderstand it. In any case, optimists among scientists, of whom | am
one, will insist, "That which we don't understand" means only "That which we don't yet understand.” Science
is still working on the problem. We don't know where, or even whether, we ultimately shall be brought up
short.

Agnostic conciliation, which is the decent liberal bending over backward to concede as much as possible to
anybody who shouts loud enough, reaches ludicrous lengths in the following common piece of sloppy
thinking. It goes roughly like this: You can't prove a negative (so far so good). Science has no way to disprove
the existence of a supreme being (this is strictly true). Therefore, belief or disbelief in a supreme being is a
matter of pure, individual inclination, and both are therefore equally deserving of respectful attention! When
you say it like that, the fallacy is almost self-evident; we hardly need spell out the reductio ad absurdum. As
my colleague, the physical chemist Peter Atkins, puts it, we must be equally agnostic about the theory that
there is a teapot in orbit around the planet Pluto. We can't disprove it. But that doesn't mean the theory that
there is a teapot is on level terms with the theory that there isn't.

Now, if it be retorted that there actually are reasons X, Y, and Z for finding a supreme being more plausible
than a teapot, then X, Y, and Z should be spelled out--because, if legitimate, they are proper scientific
arguments that should be evaluated. Don't protect them from scrutiny behind a screen of agnostic tolerance.
If religious arguments are actually better than Atkins' teapot theory, let us hear the case. Otherwise, let those
who call themselves agnostic with respect to religion add that they are equally agnostic about orbiting
teapots. At the same time, modern theists might acknowledge that, when it comes to Baal and the golden
calf, Thor and Wotan, Poseidon and Apollo, Mithras and Ammon Ra, they are actually atheists. We are all
atheists about most of the gods that humanity has ever believed in. Some of us just go one god further.

In any case, the belief that religion and science occupy separate magisteria is dishonest. It founders on the
undeniable fact that religions still make claims about the world that on analysis turn out to be scientific claims.
Moreover, religious apologists try to have it both ways. When talking to intellectuals, they carefully keep off



science's turf, safe inside the separate and invulnerable religious magisterium. But when talking to a
nonintellectual mass audience, they make wanton use of miracle stories--which are blatant intrusions into
scientific territory.

The Virgin Birth, the Resurrection, the raising of Lazarus, even the Old Testament miracles, all are freely
used for religious propaganda, and they are very effective with an audience of unsophisticates and children.
Every one of these miracles amounts to a violation of the normal running of the natural world. Theologians
should make a choice. You can claim your own magisterium, separate from science's but still deserving of
respect. But in that case, you must renounce miracles. Or you can keep your Lourdes and your miracles and
enjoy their huge recruiting potential among the uneducated. But then you must kiss goodbye to separate
magisteria and your high-minded aspiration to converge with science.

The desire to have it both ways is not surprising in a good propagandist. What is surprising is the readiness
of liberal agnostics to go along with it, and their readiness to write off, as simplistic, insensitive extremists,
those of us with the temerity to blow the whistle. The whistle-blowers are accused of imagining an outdated
caricature of religion in which God has a long white beard and lives in a physical place called heaven.
Nowadays, we are told, religion has moved on. Heaven is not a physical place, and God does not have a
physical body where a beard might sit. Well, yes, admirable: separate magisteria, real convergence. But the
doctrine of the Assumption was defined as an Article of Faith by Pope Pius XlI as recently as November 1,
1950, and is binding on all Catholics. It clearly states that the body of Mary was taken into heaven and
reunited with her soul. What can that mean, if not that heaven is a physical place containing bodies? To
repeat, this is not a quaint and obsolete tradition with just a purely symbolic significance. It has officially, and
recently, been declared to be literally true.

Convergence? Only when it suits. To an honest judge, the alleged marriage between religion and science is a
shallow, empty, spin-doctored sham.

Home Christine DeBlase-Ballstadt



Written for the Freedom From Religion Foundation, Madison, Wisconsin, September 2001.

Distinguished British scientist, author and atheist Richard Dawkins, who was scheduled to accept an
"Emperor Has No Clothes Award" on Sept. 22 at the Freedom From Religion Foundation convention,
cancelled his appearance in light of travel difficulties after the Sept. 11 terrorist attacks against the United
States.

He supplied an exclusive article, reprinted below, which was read at the Foundation convention in his stead
by James Coors, a professor of Agronomy at the University of Wisconsin-Madison.

The essay is a follow-up to Dawkins' powerful article, "Religion's Misguided Missiles," appearing in The
Guardian on September 15, 2001

Stop respecting religion and start submitting it to the same scutiny as any other idea or argument, says
Richard Dawkins. And September 11th 2001 makes this scrutiny more urgent than ever...

“To blame Islam for what happened in New York is like blaming Christianity for the troubles in Northern
Ireland!” Yes. Precisely. It is time to stop pussyfooting around. Time to get angry. And not only with Islam.

Those of us who have renounced one or other of the three ‘great’ monotheistic religions have, until now,
moderated our language for reasons of politeness. Christians, Jews and Muslims are sincere in their beliefs
and in what they find holy. We have respected that, even as we have disagreed with it. The late Douglas
Adams put it with his customary good humour, in an impromptu speech in 1998 (slightly abridged):

Now, the invention of the scientific method is, I'm sure we’ll all agree, the most powerful intellectual idea, the
most powerful framework for thinking and investigating and understanding and challenging the world around
us that there is, and it rests on the premise that any idea is there to be attacked. If it withstands the attack
then it lives to fight another day and if it doesn’t withstand the attack then down it goes. Religion doesn’t
seem to work like that. It has certain ideas at the heart of it which we call sacred or holy or whatever. What it
means is, “Here is an idea or a notion that you're not allowed to say anything bad about; you're just not. Why
not? — because you're not!” If somebody votes for a party that you don't agree with, you're free to argue
about it as much as you like; everybody will have an argument but nobody feels aggrieved by it. If somebody
thinks taxes should go up or down you are free to have an argument about it. But on the other hand if
somebody says “I mustn’t move a light switch on a Saturday,” you say, “l respect that.”

The odd thing is, even as | am saying that | am thinking “Is there an Orthodox Jew here who is going to be
offended by the fact that | just said that?” But | wouldn’t have thought, “Maybe there’'s somebody from the left
wing or somebody from the right wing or somebody who subscribes to this view or the other in economics,”
when | was making the other points. | just think, “Fine, we have different opinions.” But, the moment | say
something that has something to do with somebody’s (I'm going to stick my neck out here and say irrational)
beliefs, then we all become terribly protective and terribly defensive and say “No, we don't attack that; that's
an irrational belief but no, we respect it.”

Why should it be that it's perfectly legitimate to support the Labour party or the Conservative party,
Republicans or Democrats, this model of economics versus that, Macintosh instead of Windows — but to
have an opinion about how the Universe began, about who created the Universe... no, that's holy? What
does that mean? Why do we ring-fence that for any other reason other than that we've just got used to doing
s0? There’s no other reason at all, it's just one of those things that crept into being, and once that loop gets
going it's very, very powerful. So, we are used to not challenging religious ideas but it's very interesting how
much of a furore Richard creates when he does it! Everybody gets absolutely frantic about it because you're
not allowed to say these things. Yet when you look at it rationally there is no reason why those ideas
shouldn’t be as open to debate as any other, except that we have agreed somehow between us that they
shouldn't be. (http://www.biota.org/people/douglasadams/index.html)

Douglas is dead, but his words are an inspiration to us now to stand up and break this absurd taboo. My last
vestige of ‘hands off religion’ respect disappeared as | watched the “Day of Prayer” in Washington Cathedral.
Then there was the even more nauseating prayer-meeting in the New York stadium, where prelates and
pastors did their tremulous Martin Luther King impersonation and urged people of mutually incompatible



faiths to hold hands in homage to the very force that caused the problem in the first place. It is time for people
of intellect, as opposed to people of faith, to stand up and say, “Enough!” Let our tribute to the September
dead be a new resolve: to respect people for what they individually think, rather than respect groups for what
they were collectively brought up to believe.

Notwithstanding bitter sectarian hatreds over the centuries (all too obviously still going strong), Judaism,
Islam and Christianity have much in common. Despite New Testament watering down and other reformist
tendencies, all three pay historic allegiance to the same violent and vindictive God of Battles, memorably
summed up by Gore Vidal in 1998:

The great unmentionable evil at the center of our culture is monotheism. From a barbaric Bronze Age text
known as the Old Testament, three anti-human religions have evolved —Judaism, Christianity, and Islam.
These are sky-god religions. They are, literally, patriarchal — God is the Omnipotent Father — hence the
loathing of women for 2,000 years in those countries afflicted by the sky-god and his earthly male delegates.
The sky-god is a jealous god, of course. He requires total obedience from everyone on earth, as he is not just
in place for one tribe, but for all creation. Those who would reject him must be converted or killed for their
own good.

In the Guardian of September 15th (http://www. guardian.co.uk/ Archive/0,423,4257777,00.html), | named
belief in an afterlife as the key weapon that made the New York atrocity possible. Of prior significance is
religion’s deep responsibility for the underlying hatreds that motivated people to use that weapon in the first
place. To breathe such a suggestion, even with the most gentlemanly restraint, is to invite an onslaught of
patronising abuse, as Douglas Adams noted. But the insane cruelty of the suicide attacks, and the equally
vicious though numerically less catastrophic ‘revenge’ attacks on hapless Muslims living in America and
Britain, push me beyond ordinary caution.

How can | say that religion is to blame? Do | really imagine that, when a terrorist kills, he is motivated by a
theological disagreement with his victim? Do | really think the Northern Ireland pub bomber says to himself,
“Take that, Tridentine Transubstantiationist bastards!” Of course | don't think anything of the kind. Theology is
the last thing on the minds of such people. They are not killing because of religion itself, but because of
political grievances, often justified. They are killing because the other lot killed their fathers. Or because the
other lot drove their great- grandfathers off their land. Or because the other lot oppressed our lot
economically for centuries.

My point is not that religion itself is the motivation for wars, murders and terrorist attacks, but that religion is
the principal label, and the most dangerous one, by which a ‘they’ as opposed to a ‘we’ can be identified at
all. I am not even claiming that religion is the only label by which we identify the victims of our prejudice.
There’s also skin colour, language, and social class. But often, as in Northern Ireland, these don'’t apply and
religion is the only divisive label around. Even when it is not alone, religion is nearly always an incendiary
ingredient in the mix as well. And please don't trot out Hitler as a counter-example. Hitler's sub-Wagnerian
ravings constituted a religion of his own foundation, and his anti-Semitism owed a lot to his never-renounced
Roman Catholicism (see http://www.secularhumanism.org/library/fi/murphy_19 _2.html).

It is not an exaggeration to say that religion is the most inflammatory enemy-labelling device in history. Who
killed your father? Not the individuals you are about to Kill in ‘revenge’. The culprits themselves have
vanished over the border. The people who stole your great-grandfather’s land have died of old age. You aim
your vendetta at those who belong to the same religion as the original perpetrators. It wasn't Seamus who
killed your brother, but it was Catholics, so Seamus deserves to die ‘in return’. Next, it was Protestants who
killed Seamus so let's go out and kill some Protestants ‘in revenge’. It was Muslims who destroyed the World
Trade Center so let's set upon the turbaned driver of a London taxi and leave him paralysed from the neck
down.

The bitter hatreds that now poison Middle Eastern politics are rooted in the real or perceived wrong of the
setting up of a Jewish State in an Islamic region. In view of all that the Jews had been through, it must have
seemed a fair and humane solution. Probably deep familiarity with the Old Testament had given the
European and American decision-makers some sort of idea that this really was the “historic homeland” of the
Jews (though the horrific stories of how Joshua and others conquered their Lebensraum might have made



them wonder). Even if it wasn't justifiable at the time, no doubt a good case can be made that, since Israel
exists now, to try to reverse the status quo would be a worse wrong.

| do not intend to get into that argument. But if it had not been for religion, the very concept of a Jewish State
would have had no meaning in the first place. Nor would the very concept of Islamic lands, as something to
be invaded and desecrated. In a world without religion, there would have been no Crusades; no Inquisition;
no anti-Semitic pogroms (the people of the diaspora would long ago have intermarried and become
indistinguishable from their host populations); no Northern Ireland Troubles (no label by which to distinguish
the two ‘communities’, and no sectarian schools to teach the children historic hatreds — they would simply be
one community.)

It is a spade we have here, let's call it a spade. The Emperor has no clothes. It is time to stop the mealy-
mouthed euphemisms: ‘Nationalists’, ‘Loyalists’, ‘Communities’, ‘Ethnic Groups’, ‘Cultures’. ‘Civilisations’.
Religions is the word you need. Religion is the word you are struggling hypocritically to avoid.

Parenthetically, religion is unusual among divisive labels in being spectacularly unnecessary. If religious
beliefs had any evidence going for them, we might have to respect them in spite of their concomitant
unpleasantness. But there is no such evidence. To label people as death-deserving enemies because of
disagreements about real world politics is bad enough. To do the same for disagreements about a delusional
world inhabited by archangels, demons and imaginary friends is ludicrously tragic.

The resilience of this form of hereditary delusion is as astonishing as its lack of realism. It seems that control
of the plane which crashed near Pittsburgh was probably wrestled out of the hands of the terrorists by a
group of brave passengers. The wife of one of these valiant and heroic men, after she took the telephone call
in which he announced their intention, said that God had placed her husband on the plane as His instrument
to prevent the plane crashing on the White House. | have the greatest sympathy for this poor woman in her
tragic loss, but just think about it! As my (also understandably overwrought) American correspondent who
sent me this piece of news said:

“Couldn’t God have just given the hijackers a heart attack or something instead of killing all those nice people
on the plane? | guess he didn't give a flying fuck about the Trade Center, didn’t bother to come up with a plan
for them” (I apologise for my friend’s intemperate language but, in the circumstances, who can blame her?)

Is there no catastrophe terrible enough to shake the faith of people, on both sides, in God’s goodness and
power? No glimmering realisation that he might not be there at all: that we just might be on our own, needing
to cope with the real world like grown-ups? Billy Graham, Mr Bush'’s spiritual advisor, said in Washington
Cathedral:

But how do we understand something like this? Why does God allow evil like this to take place? Perhaps that
is what you are asking now. You may even be angry at God. | want to assure you that God understands
those feelings that you may have.

What an honour, to be licensed to speak for God! But even Billy Graham’s patronising presumption now fails
him:

| have been asked hundreds of times in my life why God allows tragedy and suffering. | have to confess that |
really do not know the answer totally, even to my own satisfaction. | have to accept, by faith, that God is
sovereign, and He is a God of love and mercy and compassion in the midst of suffering. The Bible says God
is not the author of evil. It speaks of evil as a “mystery”.

Less baffled by this deep theological mystery were two of America’s best-known televangelists, Pat
Robertson and Jerry Falwell. They knew exactly where to put the blame. Falwell said that God had protected
America wonderfully for 225 years, but now, what with abortion and gays and lesbians and the ACLU, “all of



them who have tried to secularise America... | point the finger in their face and say you helped this happen.”
“Well, | totally concur,” responded Robertson. Bush, to his credit, swiftly disowned this revealing example of
the religious mind at work.

The United States is the most religiose country in Christendom, and its born-again leader is eyeball to eyeball
with the most religiose people on Earth (the Taliban’s religion-inspired laws include draconian penalties for
men whose beard is too short — Monty Python could not have dreamed it up.) Both sides believe that the
Bronze-Age God of Battles is on their side. Both take risks with the world’s future in unshakeable,
fundamentalist faith that God will grant them the victory. J.C. Squire’s famous verse on the First World War
comes to mind:

God heard the nations sing and shout
“Gott strafe England” and “God save the King!”
God this, God that, and God the other thing —

“Good God!” said God, “I've got my work cut out!”

Incidentally, people speak of Islamic Fundamentalists, but the customary genteel distinction between
fundamentalist and moderate Islam has been convincingly demolished by Ibn Warraq in his well-informed
book, Why | am not a Muslim (see also his statement at the website for Secular Islam:
http://www.secularislam.org/).

The human psyche has two great sicknesses: the urge to carry vendetta across generations, and the
tendency to fasten group labels on people rather than see them as individuals. Religion fuels both. All violent
enmities in the world today fuel their tanks at this holy gas-station. Those of us who have for years politely
concealed our contempt for the dangerous collective delusion of religion need to stand up and speak out.
Things are different after September 11th. Let's stop being so damned respectful!

A revised version of a paper written for the Freedom From Religion Foundation, Madison, Wisconsin,
reproduced by kind permission of Richard Dawkins.



The "Alabama Insert": A Study in Ignorance and Dishonesty

The ""Alabama Insert': A Study in Ignorance and Dishonesty, Journal of the
Alabama Academy of Science (Jan 97) - transcript of a lecture by Richard Dawkins from
the Franklin Lectures in Science & Humanities, Auburn University April 1, 1996.

Text of the amendment to the Alabama Course of Study - Science, adopted by the
Alabama State Board of Education in 1995, and to be included in all state-approved
biology textbooks beginning fall, 1996:

A MESSAGE FROM THE ALABAMA STATE BOARD OF EDUCATION
[to be pasted in all biology textbooks]

This textbook discusses evolution, a controversial theory some scientists present
as a scientific explanation for the origin of living things, such as plants, animals
and humans.

No one was present when life first appeared an earth. Therefore, any statement
about life's origins should be considered as theory, not fact.

The word "evolution” may refer to many types of change. Evolution describes
changes that occur within a species. (White moths, for example, may “evolve"
into gray moths.) This process is microevolution, which can be observed and
described as fact. Evolution may also refer to the change of one living thing to
another, such as reptiles into birds. This process, called macroevolution, has
never been observed and should be considered a theory. Evolution also refers to
the unproven belief that random, undirected forces produced a world of living
things.

There are many unanswered questions about the origin of life which are not
mentioned in your textbooks, including:

Why did the major groups of animals suddenly appear in the fossil record (known
as the Cambrian Explosion)?

Why have no new major groups of living things appeared in the fossil record in a
long time?

Why do major groups of plants and animals have no transitional forms in the
fossil record?

How did you and all living things come to possess such a complete and complex
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set of "instructions” for building a living body?

Study hard and keep an open mind. Someday you may contribute to the theories
of how living things appeared on earth.

Journal of the Alabama Academy of Science, Vol. 68, No.l, January, 1997.
Franklin Lectures in Science & Humanities Auburn University April 1, 1996
THE "ALABAMA INSERT": A STUDY IN IGNORANCE AND DISHONESTY

Richard Dawkins
Charles Simonyi Professor
In the Public Understanding of Science
Oxford University
Oxford, England

As a former prime minister of my country, Neville Chamberlain once said: "I have
here a piece of paper.” It says "A message from the Alabama Stare Board of
Education.” This is a flier that is designed to be - ordered to be - stuck into the front
of every textbook of Biology used in the public schools. What | thought | would do,
with your permission, is to depart from the prepared text | brought with me. Instead |
should like to go through every sentence of this document, one by one.

"THIS TEXTBOOK DISCUSSES EVOLUTION, A
CONTROVERSIAL THEORY THAT SOME SCIENTISTS
PRESENT AS A SCIENTIFIC EXPLANATION FOR THE ORIGIN
OF LIVING THINGS SUCH AS PLANTS, ANIMALS, AND
HUMANS."

This is dishonest. The use of "some scientists™ suggests the existence of a substantial
number of respectable scientists who do not accept evolution. In fact, the proportion
of qualified scientists who do not accept evolution is tiny. A few so called "creation
scientists" are much touted as possessing PhDs, but it does not do to look too
carefully where they got their PhDs from nor the subjects they got them in. They are, |
think, never in relevant subjects. They are in subjects perfectly respectable in
themselves, like marine engineering or chemical engineering, which have nothing to
do with the matter at hand.

"NO ONE WAS PRESENT WHEN LIFE FIRST APPEARED ON
EARTH"

Well, that is true.

"THEREFORE, ANY STATEMENT ABOUT LIFE'S ORIGINS
SHOULD BE CONSIDERED AS THEORY, NOT FACT."



That's also true but the word theory is being used in a misleading way. Philosophers
of science use the word theory for pieces of knowledge that anybody else would call
fact, as well as for ideas that are little more than a hunch. It is strictly only a theory
that the earth goes around the sun. It is a theory but it's a theory supported by all the
evidence. A fact is a theory that is supported by all the evidence. What this is playing
upon is the ordinary language meaning of theory which implies something really
pretty dubious or which at least will need a lot more evidence one way or another.

For example, nobody knows why the dinosaurs went extinct and there are various
theories of it which are interesting and for which we hope to get evidence in the
future. There's a theory that a meteorite or comet hit the earth and indirectly caused
the death of the dinosaurs. There's a theory that the dinosaurs were killed by
competition from mammals. There's a theory that they were Killed by viruses. There
are various other theories and it is a genuinely open question which (at the time of
speaking) we need more evidence to decide. That is also true of the origin of life, but
it is not the case with the theory of evolution itself. Evolution is as true as the theory
that the world goes around the sun.

While talking about the theories of the dinosaurs | want to make a little aside. You
will sometimes see maps of the world in which the places where people speak
different languages are shaded. So, you'll say, "English is spoken here,” "Russian is
spoken there," "French is spoken here, etc. " And that's fine; that's exactly what you
would expect because people speak the language of their parents.

But imagine how ridiculous it would be if you could construct a similar map for
theories of, say, how the dinosaurs went extinct. Over here they all believe in the
meteorite theory. Over on that continent they all believe the virus theory, down here
they all believe the dinosaurs were driven extinct by the mammals. But if you think
about it that's more or less exactly the situation with the world's religions.

We are all brought up with the religion of our parents, grandparents and great-
grandparents and by golly that just happens to be the one true religion. Isn't that
remarkable! Creation myths themselves are numerous and varied. The creation myth
that happens to be being taught to the children of Alabama is the Jewish creation myth
which in turn was taken over from Babylonian creation myths and was first written
down not very long ago when the Jews were in captivity. There's a tribe in West
Africa that believes that the world was created from the excrement of ants. The
Hindus, | am told, believe that the world was created in a cosmic butter churn. No
doubt every tribe and every valley of New Guinea has its own origin myth. There is
absolutely nothing special about the Jewish origin myth, which is the one we happen
to have in the Christian world.

Moving on in the "Alabama Insert" as I shall call it.

"THE WORD 'EVOLUTION' MAY REFER TO MANY TYPES OF
CHANGES. EVOLUTION DESCRIBES CHANGES THAT OCCUR
WITHIN A SPECIES (WHITE MOTHS, FOR EXAMPLE, MAY
"EVOLVE" INTO GRAY MOTHS). THIS PROCESS IS CALLED
MICROEVOLUTION WHICH CAN BE OBSERVED AND
DESCRIBED AS FACT. EVOLUTION MAY ALSO REFER TO



CHANGES OF ONE LIVING THING INTO ANOTHER SUCH AS
REPTILES CHANGING INTO BIRDS. THIS PROCESS CALLED
MACROEVOLUTION HAS NEVER BEEN OBSERVED AND
SHOULD BE CONSIDERED A THEORY."

The distinction between microevolution and macroevolution is becoming a favorite
one for creationists. Actually, it's no big deal. Macroevolution is nothing more than
microevolution stretched out over a much greater time span.

The moth being referred to, | presume, is the famous peppered moth, Biston betularia,
studied in England by my late colleague Bernard Kettlewell. It is a famous story about
how, in the Industrial Revolution when the trees went black from pollution, the
peppered pale colored version of this moth was eaten by birds because it was
conspicuous against the black tree trunks. After the Industrial Revolution years, the
black moths became by far the majority in industrial areas of England. But if you go
into country areas where there is no pollution, the original peppered variety is still in a
majority. | presume that's what the document is referring to.

The point about that story is that it's one of the few examples we know of genuine
natural selection in action. We are not normally privileged to see natural selection in
action because we don't live long enough. The Industrial Revolution, however
unfortunate it may have been in other respects, did have the fortunate by-product of
changing the environment in such a way that you could study natural selection.

To study other examples of natural selection | recommend the book The Beak of the
Finch by J. Weiner. He is describing the work of Peter and Rosemary Grant on the
Galapagos finches. Those finches, perhaps more than any other animal, inspired
Charles Darwin himself. What the Grants have done studying Galapagos Island
finches is actually to sample populations from year to year and show that climatic
changes have immediate and dramatic effects on the population ratios of various
physical structures such as beak sizes.

Darwin was inspired by the example of the Galapagos finches; he was also inspired
by the examples of domestication.

These are all domestic dogs (Slide 1) except the top one which is a wolf. The point of
it is, as observed by Darwin, how remarkable that we could go by human artificial
selection from a wolf ancestor to all these breeds - a Great Dane, a Bulldog, a
Whippet, etc. They were all produced by a process analogous to natural selection -
artificial selection. Humans did the choosing whereas in natural selection, as you
know, it is nature that does the choosing. Nature selects the ones that survive and are
good at reproducing, to leave their genes behind. With artificial selection, humans do
the choosing of which dogs should breed and with whom they should mate.

These plants (Slide 2) are all members of the same species. They are all descended
quite recently from the wild cabbage Brassica olearacea and they are very different
cauliflower, brussels sprouts, kale, broccoli, etc. This great variety of vegetables,
which look completely different, has been shaped - they have been sculpted - by the
process of artificial selection from the same common ancestor.
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That's an example of what can be achieved in a few centuries when the selection is
powerful enough. When the selection goes on for thousands of centuries the change is
going to be correspondingly greater - that's macroevolution. It's just microevolution
going on for a long time.

It's difficult for the human mind to grasp how much time geology allows us, so
various picturesque metaphors have been developed. The one I like is as follows: |
stand with my arm outstretched and the distance from the center of my tie to my
fingers represents the total time available since life began. That's about four thousand
million years. Out to about my shoulder we still get nothing but bacteria. At my elbow
you might be starting to get slightly more complicated cells - eukaryotic cells - but
still single cells. About mid-forearm you start getting multicellular organisms, animals
you can see without a microscope. At my palm you would get the dinosaurs.
Somewhere toward the end of my finger you would get the mammals. At the
beginning of my nail you would get early humans. And the whole of history - all of
documented written human history, all the Babylonians, Biblical history, Egyptians,
the Chinese, the whole of recorded history would fall as the dust from a nail file
across the tip of my furthest finger.

This is hard for the human brain to grasp, time spans of that order. Remember that the
time represented by the dust from the nail includes the time it took these cabbage
varieties to evolve by artificial selection (human selection) and dogs to evolve from
wolves. Just think how much change could be achieved by natural selection during the
thousands of millions of years before recorded history.

To reinforce that point there was a theoretical calculation made by the great American
botanical evolutionist, Ledyard Stebbins. He wanted to calculate theoretically how
long it would take to evolve from a tiny mouse sized animal (ancestor) to a
descendant animal the size of an elephant. So what we are talking about is a selection
pressure for increased size. Selection pressure means that in any generation slightly
larger than average individuals have a slight advantage. They are slightly more likely
to survive for whatever reason, slightly more likely to reproduce. Stebbins needed a
number to represent that selection pressure, a way to show how strong to assume it to
be. He decided to assume it (the pressure) to be so weak that you couldn't actually
detect it if you were doing a field study out there trapping mice.

So Stebbins assumed his theoretical selection pressure to be so weak that it is
undetectable, it vanishes in the sampling error of an ordinary research study.
Nevertheless it's there. How long would it take under this small but relentless pressure
for these mouse-like animals to grow and grow over the generations until they became
the size of an elephant? He concluded that it would take about 20,000 generations.
Well, mouse generations would be several in a year, elephant generations would take
several years. Let's compromise and assume one year per generation. Even at 5 years
per generation, that's not many years, say 100,000 years at the most. Well, 100,000
years is too short to be detected on the geological time scale for most of geologic
history.

For most characteristics a selection pressure as weak as that, so weak that you couldn't
even measure it, is sufficiently strong as to propel evolution so fast that it appears to
be instantaneous on the geological time scale. In practice it probably isn't even as fast



as that, but geological time is so vast that there is plenty of time for the evolution of
all of life to have happened.

Another theoretical calculation was made by the Swedish biologist, Dan Nilsson. He
took up the question which Darwin himself was interested in - the eye, the famous
eye, the darling of creationist literature. Darwin himself recognized the eye as a
difficult case because it is very complicated. Many people have thought, wrongly, that
the eye is a difficult problem for evolutionists because - "Doesn't it have to be all
there with all the bits working for the thing to work?"

No. Of course they don't all have to be there. An animal that has half an eye can see
half as well as an animal with a whole eye. An animal with a quarter eye has a quarter
vision. An animal with 1/100 eye has 1/100 quality vision. It's not quite as simple as
that. The point 1 am making is that you can be aided in your survival by every little
tiny increment in quality of eyesight. If you have 1/100 quality eyesight, you can't see
an image but you can see light and that might be useful. The animal might be able to
tell which direction the light is coming from or which direction a shadow is coming
from which could portend a predator. There are all sorts of things you could do that
help you to survive if you have a small fraction of an eye, to survive better than an
animal which has no eye at all. With 1/100 of an eye you can just about survive. With
2/100 of an eye you can survive a little better. There is a slow, gradual ramp of
increasing probability of surviving as the eye gradually gets better.

Going back to the question of the rate at which all this happens, Nilsson did a
computer modeling exercise of the evolution of the eye (Slide 3). He starts from a
computer model which is not really eye shaped at all but is just a flat sheet of light
sensitive cells. You've got to start somewhere. You could start before that if you
wanted to, but that's where he started. He made the computer gradually change the
shapes of this model eye. The only rule was that the changes had to be small and each
change had to result in an improvement in vision. The beautiful thing about the eye is
that by using the actual rules of physics, the ordinary rules of optics, you can calculate
how good each of the hypothetical intermediates would be at forming an image.

These intermediates all formed spontaneously in the computer as a result of gradual
improvement in what the computer could measure as the optical quality of the model
eye, and it goes all the way from a flat sheet of cells to a proper camera eye with a
lens such as you might see in a fish. It is even better than that. The exact focusing of
the lens is precisely as it should be. The details of this are written down in Nilsson's
paper. By feeding in assumptions which are based upon field work in population
genetics he was able to make calculations as to how long it would plausibly take
under realistic conditions of natural selection. This is similar to the Stebbins
calculation of how long it would take to go from the start of the series to the end.
Once again it was startlingly fast. Nilsson calculated that it would take fewer than half
a million generations. The sort of small animals we are talking about, in which the eye
originally evolved, would probably have had about 1 generation/year. Half a million
years is a very short time on the geologic time scale.

Therefore, it's not surprising that when you look around the animal kingdom you find
all the intermediates you could wish for in the evolution of the eye, in various groups
of worms, etc. The eye has evolved no less than 40 times independently around the
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animal kingdom, and possibly as many as 60 times. So, "the" eye is really some 40-60
different eyes and it evolves very rapidly and exceedingly easily. There are 9 different
optical principles that have been used in the design of eyes and all 9 are represented
more than once in the animal kingdom.

"EVOLUTION ALSO REFERS TO THE UNPROVEN BELIEF
THAT RANDOM, UNDIRECTED FORCES PRODUCED A
WORLD OF LIVING THINGS. "

Where did this ridiculous idea come from that evolution has something to do with
randomness? The theory of evolution by natural selection has a random element --
mutation - but by far the most important part of the theory of evolution is non-
random: natural selection. Mutation is random. Mutation is the process whereby
parent genes are changed, at random. Random in the sense of not directed toward
improvement. Improvement comes about through natural selection, through the
survival of that minority of genes which are good at helping bodies survive and
reproduce. It is the non-random natural selection we are talking about when we talk
about the directing force which propels evolution in the direction of increasing
complexity, increasing elegance and increasing apparent design.

The statement that "evolution refers to the unproven belief that random undirected
forces. . ." is not only unproven itself, it is stupid. No rational person could believe
that random forces could produce a world of living things.

Fred Hoyle, the eminent British astronomer who is less eminent in the field of
biology, has likened the theory of evolution to the following metaphor: "it's like a
tornado blowing through junk yard and having the luck to assemble a Boeing 747. "
His statement is a classic example of the erroneous belief that natural selection is
nothing but a theory of chance. A 'Boeing 747" is the end product that any theory of
life must explain. The riddle for any theory to answer is, "how do you get
complicated, statistically improbable apparent design? " Darwin's theory of evolution
by natural selection is the only known theory that can answer this riddle. It is also
supported by a great deal of evidence. With his explanation Darwin, in effect, smears
out the chance or "luck" factor. There is luck in the theory, but the luck is found in
small steps. Each generational step in the evolutionary process is only a little bit
different from the step before. These little bits of difference are not too great to come
about by chance, by mutation. However if, after the accumulation of a sufficient
number of these small steps (perhaps 100), one after the other, you've got something
like an eye at the end of this process, it could not have come all of a sudden by
chance. Each individual step could occur by chance, but all 100 steps together could
not. All 100 steps are pieced together cumulatively by natural selection.

Another metaphor along these lines is of a bank robber who went into a bank and
started fiddling with the combination lock on the safe. Theoretically the thief could
fiddle with the lock and have the luck to open the safe. Of course you know in
practice he couldn't do that. That's why your money is safe in the bank. But just
suppose that every time you twiddled that knob and got a little bit closer to the correct
number, a one dollar bill fell out of the safe. Then when you twiddled it another way
and got a little closer still, another dollar fell out. You would very rapidly open the



safe. It's like that with natural selection. Each step has a little bit of luck but when the
steps are put together you end up with something that looks like a 'Boeing 747'.

"THERE ARE MANY UNANSWERED QUESTIONS ABOUT THE
ORIGIN OF LIFE WHICH ARE NOT MENTIONED IN YOUR
TEXTBOOK INCLUDING: WHY DID THE MAJOR GROUPS OF
ANIMALS SUDDENLY APPEAR IN THE FOSSIL RECORD
KNOWN AS THE "CAMBRIAN EXPLOSION."

We are very lucky to have fossils at all. After an animal dies many conditions have to
be met if it is to become a fossil, and one or other of those conditions usually is not
met. Personally, | would consider it an honor to be fossilized but | don't have much
hope of it. If all the creatures which had ever lived had in fact been fossilized we
would be wading knee deep in fossils. The world would be filled with fossils. Perhaps
it is just as well that it hasn't happened that way.

Because it is particularly difficult for an animal without a hard skeleton to be
fossilized, most of the fossils we find are of animals with hard skeletons - vertebrates
with bones, mollusks with their shells, arthropods with their external skeleton. If the
ancestors of these were all soft and then same offspring evolved a hard skeleton, the
only fossilized animals would be those more recent varieties. Therefore, we expect
fossils to appear suddenly in the geologic record and that's one reason groups of
animals suddenly appear in the Cambrian Explosion.

There are rare instances in which the soft parts of animals are preserved as fossils.
One case is the famous Burgess Shale which is one of the best beds from the
Cambrian Era (between 500 million and 600 million years ago) mentioned in this
quotation. What must have happened is that the ancestors of these creatures were
evolving by the ordinary slow processes of evolution, but they were evolving before
the Cambrian when fossilizing conditions were not very good and many of them did
not have skeletons anyway. It is probably genuinely true that in the Cambrian there
was a very rapid flowering of multicellular life and this may have been when a large
number of the great animal phyla did evolve. If they did, their essential divergence
during a period of about 10 million years is very fast. However, bearing in mind the
Stebbins calculation and the Nilsson calculation, it is actually not all that fast. There is
some recent evidence from molecular comparisons among modern animals which
suggests that there may not have been a Cambrian explosion at all, anyway. Modern
phyla may well have their most recent common ancestors way back in the
Precambrian.

As | said, we're actually lucky to have fossils at all. In any case, it is misleading to
think that fossils are the most important evidence for evolution. Even if there were not
a single fossil anywhere in the earth, the evidence for evolution would still be utterly
overwhelming. We would be in the position of a detective who comes upon a crime
after the fact. You can't see the crime being committed because it has already
happened. But there is evidence lying all around. To pursue any case, most detectives
and most courts of law are happy with 2-3 clues that point in the right direction.

Even discounting fossils, the clues that are left for us to see that prove the truth of
evolution are numbered in the tens of millions. The number of clues, the sheer weight



of evidence, totally and utterly, sledgehammeringly, overwhelmingly strongly
supports the conclusion that evolution is true - unless you are prepared to believe the
Almighty deliberately faked the evidence in order to make it look as though evolution
is true. (And there are people who believe that.)

The evidence comes from comparative studies of modern animals. If you look at the
millions of modern species and compare them with each other - looking at the
comparative evidence of biochemistry, especially molecular evidence - you get a
pattern, an exceedingly significant pattern, whereby some pairs of animals like rats
and mice are very similar to each other. Other pairs of animals like rats and squirrels
are a bit more different. Pairs like rats and porcupines are a bit more different still in
all their characteristics. Others like rats and humans are a bit more different still, and
so forth. The pattern that you see is a pattern of cousinship; that is the only way to
interpret it. Some are close cousins like rats and mice; others are slightly more distant
cousins (rats and porcupines) which means they have a common ancestor that lived a
bit longer ago. More distinctly different cousins like rats and humans had a common
ancestor who lived a bit longer ago still. Every single fact that you can find about
animals is compatible with that pattern.

Similarly you can look at the geographical distribution of an animal species. Why do
animals in the Galapagos Islands more closely resemble animals on neighboring
islands and resemble less the animals on the mainland? It's all exactly what you would
expect if evolution goes on in isolation on islands with occasional island hopping.
New foci for evolution start with migration from mainland to island and then progress
from there to other islands.

If you look at the imperfections of nature you see evidence for evolution. Slide 4
shows animals that don't necessarily fly but are at plausible intermediate stages on the
way to flight. These stages are relevant to the discussion of what's the use of half an
eye or what's the use of half a wing. These animals all glide and by gliding save
themselves from falling out of trees.

There are two different ways of being a flat fish. The top fish in Slide 5 is a skate; the
bottom one is a flounder. The skate is flat the way a designer might have designed:
flattened out on its belly as symmetrically as it can be. The flounder is not
symmetrical because when its ancestors went flat they lay on their side, their right
side. That meant that the right eye was looking down into the bottom of the sea (not
good). Over many generations, natural selection favored the migration of the right eye
from the underside to the top. The whole skull became distorted in an interesting way
- no designer would ever have built a fish like that. The flounder has its history
written all over it. Its ancestors were once free swimming in the normal way, like a
trout or a salmon, and then over many generations changed into a flat fish.

"WHY HAVE NO NEW MAJOR GROUPS OF LIVING THINGS
APPEARED IN THE FOSSIL RECORD FOR A LONG TIME?"

We are moving well down the list of the Alabama State Board of Education. In
zoology, "major groups” would be called phyla - a phylum being a category such as
mollusks, which includes snails and shellfish; echinoderms, which are starfish, sea
urchins and so on; chordates, which are animals with spinal cords, including
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ourselves; arthropods which include insects and crustaceans. The question is, "Why
have no major ones appeared in a long time?"

Well, major groups don't and shouldn't, according to the Darwinian Theory, just
appear. They evolve gradually. Major phyla are different from each other, though
ancestrally they were like brothers. They diverged and became separate species, then
separate families, then separate orders. It takes time to do that.

Think of this analogy. Suppose you have a great oak tree with huge limbs at the base
and smaller and smaller branches toward the outer layers where finally there are just
lots and lots of little twigs. Obviously the little tiny twigs appeared most recently. The
larger boughs appeared a long time ago and when they did appear, they were little
twigs. What would you think if a gardener said, "Isn't it funny that no major boughs
have appeared on this tree in recent years, only small twigs?" You'd say he is stupid.

"WHY DO MAJOR NEW GROUPS OF PLANTS AND ANIMALS
HAVE NO TRANSITIONAL FORMS IN THE FOSSIL RECORD."

It's amazing how often this is stated in the creationist literature. It's amazing because it
simply isn't true. There are plenty of transitional forms. There are gaps, of course, for
reasons | have stated - not all animals fossilize. But what is significant is that not a
single fossil has turned up in the wrong place. Fossils are all in the right order.
Creationists know that fossils all appear in the right order and it is quite an
embarrassment for them. The best explanation they have come up with so far is based
on Noah's flood. They say that when the great flood came the animals all rushed for
the hills. The clever ones all got to the top of the hill while the stupid ones were stuck
at the bottom and that's why the fossils are all neatly laid out in just the right order!

Part of the error about transitional forms may come from a misreading of a theory by
my colleagues Niles Eldredge and Stephen J. Gould. Their theory is called
‘punctuated equilibrium'. It is really about rapid gradualism or, to say it another way,
gradual change that occurs rapidly separated by periods of stasis when nothing
changes at all. Eldredge and Gould are rightly annoyed about the misuse of their idea
by creationists, who in my terminology, think punctuated equilibrium is about huge
Boeing 747 type mutations. | quote Stephen Gould, "We proposed punctuated
equilibrium to explain trends; it is infuriating to be quoted again and again, whether
through design or stupidity | do not know, as admitting 'the fossil record includes no
transition forms'. Transitional forms are generally lacking at the species level but they
are abundant between larger group forms." Dr. Gould goes on, "I am both angry at
and amused by the creationists and mostly 1 am deeply sad.”

Finally, there is a semantic point about transitional forms. Zoologists, when they
classify, are forced by the rules of the game to put each specimen in one species or
another. In the classification business we are not allowed to say, "Well this is half-
way between Homo sapiens and Homo erectus". People who dig up human fossils
will always be forced to choose between one or the other. Is it Homo erectus or
archaic Homo sapiens? It is forced to be one or the other. Given this definition, it is
almost a legalistic point that fossils have got to be classified as one or the other. The
analogy I'd offer is this. When you reach the age of majority - legal age - of 18 in
Alabama you can vote. So, at the stroke of midnight on your eighteenth birthday you



become an adult. Suppose somebody were to say, "Isn't it remarkable, there are no
intermediates between children and adults?" That would be ridiculous.

"HOW DID YOU AND ALL LIVING THINGS COME TO POSSESS
SUCH A COMPLETE AND COMPLEX SET OF INSTRUCTIONS
FOR BUILDING A LIVING BODY."

The set of instructions is our DNA. We got it from our parents and they got it from
their parents. We can all look back through the generations, through 4000 million
years to a tiny bacterium who lived in the sea and was the ancestor of us all. We are
all cousins.

We can all look back at our ancestors and claim (it's a proud claim) we are all
descended from the elite. Not a single one of my ancestors died in infancy; they all
reached adulthood. Not one of my ancestors failed to achieve at least one heterosexual
copulation. All our ancestors were good at surviving and reproducing. We are
descended from an elite.

Thousands of our ancestors' contemporaries failed. None of our ancestors did. Our
DNA is DNA that has come down through thousands of millions of successful
ancestors. We have inherited DNA that is pretty good at the job of surviving and,
when DNA survives, it programs bodies to be good at surviving and reproducing. The
world is bound to become filled with DNA that is good at surviving and reproducing.
The DNA that is alive today has survived thousands of filters. Millions of generations
of ancestors that survived as a consequence of the efficient programming of their
DNA, have produced an unbroken lineage. There is more to it than that. Evolution is
progressive - not all the time, not uniformly - but generally it is progressive. Lineages
become progressively better at what they do. Predators get better at catching prey.
They have to because prey become better at getting away from predators. Just as in
the human arms race there must be advances on one side to counterbalance advances
on the other side.

Just a few examples of animals | would consider to be at the end of an arms race are:
butterflies and leaf-insects (related to stick insects) that look exactly like leaves; and
bugs that look like rose thorns and sit on rose stems. All of these are the result of
generations of natural selection in which predators have been put off eating the
ancestors of these insects. The ancestors that look most like leaves or rose thorns were
the least likely to end up in predators' bellies.

The leafy sea dragon is a fish, related to sea horses. It has 'fronds' that look exactly
like seaweed for camouflage. This constitutes the end of an arms race in which fish
that did not look like seaweed were eaten, whereas fish that did look like seaweed
swam on to reproduce another day.

It's not all just survival, it's also winning mates. Birds of paradise are brightly colored
because that's what females like. Genes that make pretty males are more likely to get
mates and have children. This is an arms race between the salesmanship of males and
the sales resistance of females.



Finally, one of the most rapid and dramatic stories of evolution -- the evolution of the
human brain from the brain of ape-like ancestors. The human brain constitutes the
major difference between us and our close cousins, the great apes. Fossil evidence
shows that our brain has blown up like a balloon during the last 2 or 3 million years as
our evolution passed through the ancestral stage Australopithecus, Homo erectus and
finally Homo sapiens. No one knows why the human brain blew up in this way. I
suspect again it was like some kind of arms race - some kind of positive feedback.

"STUDY HARD AND KEEP AN OPEN MIND. SOMEDAY YOU
MAY CONTRIBUTE TO THE THEORIES OF HOW LIVING
THINGS APPEARED ON EARTH."

Well, at last we have found something we can agree with. This seems to me to be an
admirable sentiment. | really have less trouble than some of my colleagues with so-
called creation science being taught in the public schools as long as evolution is
taught as well. By all means let creation science be taught in the schools. It should
take all of about 10 minutes to teach it and then children can be allowed to make up
their own minds in the face of evidence. For children who study hard and keep an
open mind, it seems to me utterly inconceivable that they could conclude anything
other than that evolution is true.

I=

Posted by John Catalano
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The Alternative Science Pages of Richard
Milton

Richard Milton's defense of "alternative"” science is a textbook case of
Why Intelligent People Believe Dumb Things. Nearly every logical
fallacy and psychological foible that hinders us from being fair and
accurate in our assessment of claims and arguments regarding science and
the paranormal is exemplified by Milton.

selective thinking

Let's begin with his version of the "they laughed at Galileo, so | must be
right” fallacy, a non sequitur variation of selective thinking.

In his book Alternative Science, and on his website under what he calls
Skeptics who declared discoveries and inventions impossible, Milton
lists a number of inventors and scientists who struggled to get their ideas
accepted. Many were ridiculed along the way. But, like many others who
commit this fallacy, Milton omits some important, relevant data. He does
not mention that there are also a great number of inventors, scientists and
thinkers who were laughed at and whose ideas have never been accepted.
Many people accused of being crackpots turned out to be crackpots. Some
did not. Thus, being ridiculed and rejected for one's ideas is not a sign that
one is correct. It is not a sign of anything important about the idea which is
being rejected. Thus, finding large numbers of skeptics who reject ideas as
being "crackpot ideas" does not strengthen the likelihood of those ideas
being correct. The number of skeptics who reject an idea is completely
irrelevant to the truth of the idea. ldeas such as alien abduction,
homeopathy, psychokinesis, orgone energy, ESP, free energy, spontaneous
human combustion, and the rejection of evolution--all favored by Milton--
are not supported in the least by the fact that these ideas are trashed by
thousands of skeptics.

anomalies and coincidences

Like many believers in the paranormal, Milton is quite impressed with the
statistical data of people defending claims that they have scientific
evidence for such things as telepathy or psychokinesis.



http://skepdic.com/contents.html
http://skepdic.com/refuge/homepage.html
http://skepdic.com/
http://skepdic.com/refuge/
http://skepdic.com/refuge/
http://www.alternativescience.com/
http://www.alternativescience.com/
http://skepdic.com/science.html
http://skepdic.com/selectiv.html
http://skepdic.com/aliens.html
http://skepdic.com/homeo.html
http://skepdic.com/kinesis.html
http://skepdic.com/orgone.html
http://skepdic.com/esp.html
http://www.phact.org/e/skeptic/freefaq.htm
http://skepdic.com/shc.html
http://skepdic.com/shc.html
http://skepdic.com/creation.html
http://skepdic.com/telepath.html
http://skepdic.com/kinesis.html

significance to anomalies and coincidences. ---John Allen
Paulos

He cites Dean Radin who defends the ganzfeld experiments and The
Princeton Engineering Anomalies Research. In both cases, impressive
statistics are used to support the belief in paranormal phenomena. It does
not seem to occur to Milton that there might be alternative explanations
for the statistics. Nor does it seem to occur to him that the defenders of
these claims have not done a very good job of providing compelling
evidence of anything significant. Milton seems to think that the
parapsychologists are rejected because they pose some sort of threat to
mainstream science. There is no threat. If a reasonable explanation of
paranormal phenomena is ever made and compelling evidence is produced
to support belief in ESP, etc., mainstream scientists will jJump on the
bandwagon as they have in the past (see below, the examples of
continental drift and pre-Clovis Americans).

ad hominen

Another common fallacy committed by Milton is to attack the motives of
those who criticize and reject "crackpot ideas.” Milton claims

Some areas of scientific research are so sensitive and so
jealously guarded by conventional science that anyone
who dares to dabble in them -- or even to debate them
in public -- is likely to bring down condemnation from
the scientific establishment on their head, and risk
being derided, ridiculed or even called insane.*

These allegations may be true, but they are also irrelevant to whether the
"sensitive" ideas are true or not. The charges are not true in at least two
areas where Milton claims it is forbidden to do research: cold fusion and
Darwinism. Research continues at several labs into cold fusion, although it
is apparently the case that the Department of Energy considers cold fusion
to be forbidden territory. [Note: In March 2004, the Department of Energy
said it would review over 15 years of cold fusion research (what it calls
"low-energy nuclear reactions.” The report came out Dec. 1, 2004. The
bottom line? "While significant progress has been made in the
sophistication of calorimeters since the review of this subject in 1989, the
conclusions reached by the reviewers today are similar to those found in
the 1989 review.")] Darwinism (natural selection), on the other hand, has
been attacked from within the ranks of scientists almost from its inception.
Even Darwin didn't think natural selection could completely explain
evolution (See The Descent of Man, and Selection in Relation to Sex).
Like many critics of evolution, Milton does not understand Darwinism.
But that is another fallacy.
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the straw man

Milton's attack on Darwinism is an attack on a position quite distinct from
the theory of natural selection. Milton attacks an idea few, if any, hold
today. He attacks an ideology he characterizes as a godless philosophy of
materialism, embracing the meaningless of life in a dog-eat-dog world of
brute aggression. Darwinism implies nothing about the existence of God
or a spiritual realm. It implies nothing about a Creator who does or does
not meddle in evolution. It implies nothing about the kind of social world
we have or should have. An evolutionary biologist is certainly free to
believe that God designed evolution.

more selective thinking

Milton ignores the fact that science has nothing to gain by believing what
is false. Unlike Milton, who sees scientific beliefs as essentially
ideological, scientists as a group have nothing at stake should the facts of
nature turn out to be otherwise than currently believed. Of course,
individual scientists from time to time get stuck in ideological and
idiosyncratic corners, but science as a whole is an enterprise that is self-
correcting. He attacks scientists for not accepting the criticisms of thinkers
and writers who criticize Darwinism. But he does not see that these ideas
are rejected either because their authors are barking up the wrong tree
(attacking straw men) or they have not made their case convincingly.
Milton should review the Alfred Wegner case for an example of how
science really works, because it is quite different from his notion of
conspirators guarding the gates of error and rejecting such things as
homeopathy or iridology "because they threaten to violate the accepted
canons of scientific rationalism."* Milton seems to have little appreciation
for the fact that it is easy to find confirmation for just about any hypothesis
and that one must constantly be on guard against confirmation bias, self-
deception, wishful thinking, and other psychological hindrances that can
lead to pathological science. Examples abound in his pages, but one of the
weakest arguments he has is given in favor of a Russian astrophysicist,
Mark Zilberman, who has found a correlation between the 11-year cycle
of solar activity and winners of the lottery in Russia and France. Milton
seems to think this is an amazing feat and indicative of ESP "modulated
by external geophysical factors." He can't understand why scientists are
not beating a path to Zilberman's door.

Alfred Wegener and continental drift

In The Origin of Continents and Oceans Wegener proposed the theory of
continental drift against the prevailing theory that the earth was formed by
cooling from a molten state and contractions. "Wegner's mode of
reasoning lent itself to criticisms and counter-arguments. Wegener made
assertions that could be checked and refuted as further evidence came in.
He left room for his speculations to be superseded™ (Radner & Radner,
92). Wegener did not have disciples, but sympathizers who "acted like
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scientists.” Yet, Wegner's idea that continents move was rejected by most
scientists when it was first proposed.

Stephen Jay Gould notes that when the only American paleontologist
defending the new theory spoke at Antioch college (where Gould was an
undergraduate at the time), most of the audience dismissed the speaker's
views as "just this side of sane™ (Gould, 1979, 160). A few years later, all
the early critics of the new theory would accept it as true. Why? Was it
simply a matter of Wegener and a few others jumping the gun by
accepting a new theory before the evidence was sufficient to warrant
assent? Were the latecomers ‘good' scientists, waiting for more facts to
confirm the theory? Gould's view is that dogmatic adherence to the view
that the ocean floor is solid and unchanging was the main stumbling block
to acceptance of the new theory. Most scientists rejected continental drift
because it did not fit with their preconceived ideas about the nature of the
earth's crust. They assumed that if continents did drift they would leave
gaping holes in the earth. Since there were no gaping holes in the earth, it
seemed unreasonable to believe that continents move. The theory of
continental drift, says Gould, "was dismissed because no one had devised
a physical mechanism that would permit continents to plow through an
apparently solid oceanic floor.” Yet, "during the period of nearly universal
rejection, direct evidence for continental drift--that is, the data gathered
from rocks exposed on our continents--was every bit as good as it is
today." Continental drift was considered theoretically impossible by some,
even if it were physically possible for continents to move. The new theory
could not be made to fit the theoretical model of the earth then universally
accepted.

The theory of plate tectonics was then proposed--the idea that the
continents ride on plates which are bounded by areas where new crust is
being created from within the planet and old crust is falling into trenches.
This provided a mechanism which explains how continents drift.
Continental drift, according to Gould, came to be accepted not because
more facts had been piled up, but because it was a necessary consequence
of the new theory of plate tectonics. More facts were piled up, though--
facts for the new theory of plate tectonics, of which the theory of
continental drift is an essential element. Today, it is taken as a fact that
continents move. Yet, the exact mechanism by which plates move is still
incompletely understood. This area of science will no doubt generate
much debate and theorizing, testing of hypotheses, rejection and/or
refinement of ideas.

The continental drift episode is a good example of how science works. To
someone who does not understand the nature of science, the early rejection
of the idea of continental drift might appear to show how dogmatic
scientists are about their pet theories. If scientists had not been so devoted
to their belief that the earth's crust is solid and immovable, they would
have seen that continents can move. That is true. However, the fact that
Wegener's theory turned out to be correct does not mean that he and his



few early followers were more reasonable than the rest of the scientific
community. After all, Wegener did not know about plate tectonics and he
did not provide an acceptable explanation as to how continents might
move. Wegener argued that gravity alone could move the continents.
Gould notes: "Physicists responded with derision and showed
mathematically that gravitational forces are far too weak to power such
monumental peregrination.” Alexis du Toit, a defender of Wegener's
theory, argued for radioactive melting of the ocean floor at continental
borders as the mechanism by which continents might move. "This ad hoc
hypothesis added no increment of plausibility to Wegener's speculation,”
according to Gould (1979, 163).

It is true that the idea that the earth's crust is solid and immovable has been
proved wrong, but Wegener didn't prove that. What his theory could
explain (about rocks and fossils, etc.) other theories could explain equally
well. However, in the end, the idea of continental drift prevails. It prevails
because the dogmatism of science--the tendency to interpret facts in light
of theories--is not absolute but relative. Gould notes with obvious
admiration that a distinguished stratigraphy professor at Columbia
University (where Gould did graduate work), who had initially ridiculed
the theory of drifting continents, "spent his last years joyously redoing his
life's work™ (Gould, 1979, 160). It is hard to imagine a comparable scene
involving any of the scientists admired by Milton.

ad hoc hypotheses

One characteristic of Milton's "alternative" sciences that distinguishes
them from real science is their reliance on ad hoc hypotheses to explain
the mysterious mechanisms behind homeopathy, psychokinesis, ESP,
perpetual motion machines, spontaneous human combustion, etc. How
homeopathy is explained will serve to demonstrate this point.

Homeopathy is a system of medical treatment based on the use of minute
quantities of remedies that in massive doses produce effects similar to
those of the disease being treated. Advocates of homeopathy think that
concoctions with as little as one molecule per million can stimulate the
"body's healing mechanism." They even believe that the potency of a
remedy increases as the drug becomes more and more dilute. Some drugs
are diluted so many times that they don't contain any molecules of the
substance that was initially diluted, yet homeopaths claim that these are
their most potent medications! Critics maintain that such minute doses are
unlikely to have any significant effect on the body. The critics base their
belief on what they know about the body and how it works. Homeopaths
base their belief on anecdotes and the metaphysical notion that like heals
like. They have resorted to various ad hoc hypotheses to explain how a
negligible or non-existent amount of a substance could have any effect on
the body. They have appealed to various healing “energies™ of "vital
forces" bringing this, that, or the other into "harmony." The explanation
that seems to have the most favor among "alternative™ scientists is,
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however, the theory of water memory, the notion that "that during serial
dilution the complex interactions between the solvent (water) molecules
are permanently altered to retain a "memory" of the original solute
material."*

Not only is there no evidence that such memory occurs, there is no
explanation as to how such an event could occur. Current chemical
knowledge cannot explain how water could "remember"” a molecule that is
no longer present. Thus, the expected and reasonable response of the
scientific community when presented with homeopathic studies that
support the notion that a homeopathic potion is effective is to assume that
something else besides efficacy of the potion explains the results. Usually,
that something else is the placebo effect, bias in experimental design,
methodological or calculative errors, or even fraud. Until homeopaths can
provide a reasonable explanation for how such diluted potions can affect
anything, it would be unreasonable for the scientific community to
respond otherwise. Do "alternative™ scientists really think that it would be
reasonable to abandon hundreds of years of knowledge and experience, to
give up all the established principles of chemistry, on the chance that
someday someone might find a mechanism which explains how nothing
affects something?

If and when the "alternative" scientist finds a plausible explanation for
how actual or virtual non-existent molecules have an effect on the human
body, the scientific community will have to alter its basic beliefs about
chemistry. Until then, however, given the accomplishments of chemistry,
it would be egregiously unreasonable to throw it all away in the hopes that
there really is a mysterious force in the universe by which homeopathy
and all chemical processes work.

the conspiracy theory and the bias of science
red herrings

Because scientists almost instinctively reject studies, no matter how well-
designed they seem to be, that provide supportive evidence for
"alternative™ scientific notions, people like Milton argue that there is a
conspiracy in the scientific community to stifle the truth. They also argue
that the scientific community is so blind and biased that they refuse to
consider evidence that upsets their pet beliefs. These two approaches seem
to me contradictory rather than complementary. Either scientists know the
"alternative" scientists are on to something, so they conspire to stifle them,
or the scientists are just biased and bigoted. In any case, Milton reverts to
attempts at "censorship™ by defenders of science as the evidence for both
claims.

Much of what Milton considers to be attempts at censorship have nothing
to do with censorship at all. He raises issues that are red herrings, e.g.,
legitimate criticism of the media for promoting junk science in programs
such as the Mysterious Origins of Man and cases of scientists who are
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paranoid about their research or who have been ostracized by colleagues
for their weird ideas.

Milton seems to have a naive view of open-mindedness. He calls CSICOP
the Paradigm Police and takes a dim view of anyone who criticizes,
boycotts, protests, etc. the promotion of junk science. He seems to think
that what is true in politics ought to be true in science. We should have
laissez faire science and let the most popular view win out. Milton seems
to think that we should determine scientific truth by public vote. He sees
no harm in letting pass egregious abuses of science (such as Mysterious
Origins of Man) and monstrous falsehoods (such as, there is no proof for
evolution, which is just a theory) in the name of "free speech.” To rebel
against the bunk promulgated by the mass media, school boards, etc., is, in
Milton's view, a type of oppression.

Even if some scientists call for banning a network from the airwaves for
promoting pseudoscience, there is no systematic attempt to censor weird
ideas by any scientific organization. There is no persecution of
pseudoscientists, no burning at the stake, no secret cabal blackballing
those with new notions about the nature of reality. There is a requirement
that ideas that challenge fundamental ideas in any science prove their
worth. When they do, they will bump out the old ideas. Witness what has
happened recently in American archaeology with regard to Clovis and pre-
Clovis human settlements. Scientists who were on the outside, ridiculed by
their peers, ostracized, etc., for their ideas about pre-Clovis inhabitants are
gradually getting a strong hearing. Why? Because they are delivering the
goods, i.e., piling up the evidence. The scientists Milton weeps for are not
delivering the goods. If and when they do, like Wegener, like Albert
Goodyear, they will prevail.

arguments from ignorance

Another common error Milton makes is to argue that something is true
(such as clairvoyance) because a bad argument was given to show that it is
false. The argumentum ad ignorantiam can be found at several places on
Milton's pages, but | will focus on just one. Milton defends the
significance of unrelated coincidences such as dreaming of an airplane
crash in a foreign country and waking to find that the news is reporting
that there was an airplane crash in a foreign country. His defense is built
on showing that a parapsychologist, Dr. Richard Wiseman, gave a false
but persuasive explanation of such coincidences as being expected by the
laws of probability.

First, Wiseman's argument is not very persuasive and | wonder if Milton is
being disingenuous here. Second, no matter how many bad arguments
against clairvoyance Milton can produce, they are irrelevant to whether
there is any good positive evidence for such a thing. Wiseman's argument,
as presented by Milton, claims that there are so many air crashes every day
that dreaming of one would be very likely to coincide with an actual air
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disaster. A better explanation would be that fear of airplane crashes is
widespread and the number of people who dream of such things every
night is probably very great, so on any given night it is highly probable
that there is at least one person of the six billion on the planet who dreams
of an air disaster in a foreign country.

false labeling

Another common error Milton makes is to mislabel things. For example,
he labels as pseudoscience Richard Dawkins analogy of the ‘evolution’ of
biomorphs with the 'evolution’ of living creatures. This misclassification
exposes Milton's malevolence (if it is intentional and he knows this
example has nothing to do with pseudoscience but he thinks it will help
his anti-evolution cause) or his ignorance regarding pseudoscience. Milton
may truly believe that Dawkin's analogy is a false analogy, but you might
as well call nuclear physics a pseudoscience for having made an analogy
between planets revolving around the sun and electrons revolving around
the nucleus of an atom. A pseudoscience claims it is science when it is not.
The distinguishing characteristic of pseudoscience is not logical error, nor
is it empirical error. What distinguishes pseudoscience from science is that
the former proposes theories which cannot be tested in any meaningful
way, or if the theory can be tested, its adherents refuse to accept refuting
evidence as valid. The pseudoscientist would rather reject hundreds of
years of investigation, argument, theorizing, testing, revising, etc., than
ever give up his or her belief, regardless of the evidence. So-called
creation science is the paradigm of a pseudoscience. Pseudoscience is
static and leads nowhere. It generates no fruitful discussion about the
nature of things and produces nothing but dogmatists who will retain their
views until the end of time. Science is dynamic and leads to all kinds of
interesting discussions about the nature of things and produces a
seemingly endless array of ideas and techniques, many of which supercede
and supplant earlier ideas and techniques.

false dilemmas

Milton seems driven by a need to propose false dilemmas. The basic form
of his argument goes like this:

Either we believe my side or we believe these liars,
cheats, deceivers, frauds, pseudoscientists, false
historians, conspirators, and dogmatists. Clearly, the
second choice is unacceptable. Therefore, we should
believe my side.

Milton's approach reminds me of Arlen Specter's proposal to his
colleagues during the Clarence Thomas hearings: Who do you believe?
The distinguished gentleman or the slut? (Apologies to Dave Barry, whose
created this caricature question that captures the essence of Specter's line
of questioning.)
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There are always third or fourth alternatives to Milton's proposals because
he is so selective in his presentation of evidence and because he mixes
legitimate criticism (e.g. of CSICOP and the Gauquelin affair, even
though CSICOP turned out in the long run to be right about Gauquelin's
data) with misunderstanding. He doesn't seem to have a clue as to what
Carl Sagan meant by the following

We've arranged a global civilization in which the most
crucial elements profoundly depend on science and
technology. We have also arranged things so that almost
no one understands science and technology. This is a
prescription for disaster. (from The Demon-Haunted
World: Science as a Candle in the Dark)

Sagan was lamenting, as he had done many times before, the lack of
communication between scientists and the public; the poor use of the mass
media to convey what science is, does and has yet to do; and the
inadequate job we are doing in educating our young people about the
beauty and wonder of science. Milton thinks Sagan was claiming that
science is an elitist affair, a claim Milton uses as a springboard to launch
into his defense of eccentrics, crackpots and loners as the real heroes of
science, the point of which is difficult to ascertain. It seems that he thinks
that since some great scientists were crackpots, all crackpots are great
scientists. Or, perhaps he means to argue that since some crackpots did
good science, we should never close the door on any crackpot. However,
if science opened the door and took seriously every crackpot idea that is
proposed, nothing of worth would ever get done. The burden of proof is
always on the crackpot, the new kid on the block, the one who wants to
knock off hundreds of years of research, argument, theorizing, testing,
etc., with a single dream. "I have a dream™ might be a wonderful line in
politics, but it has no intrinsic value in science.

It has been said that "Today's mighty oak is just yesterday's nut that held
its ground.” That's one way to look at it.

If you smash a nut with a hammer, nobody will give it any attention
tomorrow. That's another way to look at it.

* k% %

Richard Milton responds: At first, Milton responded with a

little piece of disingenuous word juggling, distortion, and evasiveness with
so little substance it was not worth responding to in detail. Either the man
can't read or he intentionally twisted nearly every criticism | made of his
work, save one (he's right about the DOE's stifling of research on cold
fusion). He doesn't seem to see the difference between "exemplifies" or
"seems to believe™” with "says.” He says he doesn't "favor ideas"” and that
"l present empirical evidence for consideration by my readers. (As | make
abundantly clear, | am a reporter).” Since he does not say "I believe" this
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or that, his website should not be treated as if he were an advocate of the
ideas he presents. When he labels something "Scientists and inventors who
were ridiculed by science" we are supposed to read this as just a report by
a reporter, noting a fact. We are not supposed to think that he might have
some reason for the label or the selection of scientists he makes. Another
label: "Taboo subjects. Investigate these and you're a crackpot.” This label
and these subjects are selected for no reason? What Milton does might be
called "alternative™ journalism.)

Then, he went whole hog and devoted an entire page on his website to
debunking me and The Skeptic's Dictionary. Here, at least, he makes some
substantive claims that I can respond to.

1. Milton writes that Carroll is one of a growing band of non-
scientists (he teaches philosophy) who believe they are qualified to
tell us what we should and shouldn't believe, scientifically.

Itis true that | am a non-scientist and that I teach philosophy.
However, | don't tell anyone what to believe, about science or
any other subject. I try to give reasons for not believing in
certain things, like using acupuncture to unblock chi along a
meridian in order to cure disease.

2. That he has no scientific qualifications, or training, or professional
experience, does not deter Carroll from his conviction that he is an
authority on this subject and, in The Skeptic's Dictionary, he sets
out to tell us ordinary people what we may and may not
legitimately think.

It is true that | am not a scientist. (I hope Milton doesn't think
you have to be a scientist to understand science.) | am a
layperson who took physics, chemistry, and biology in college,
who has read many books and magazines by scientists about
science. I've even learned a few things from journalists (science
writers for newspapers and magazines). | don't pretend to be a
complete scientific illiterate who gets messages from Atlantis. |
may not be qualified to comment on a claim about chemical
bonding or dark matter, but I know enough about causality
and properly designed experiments to recognize weaknesses in
design or drawing conclusions not justified by the data. Even
so, | don't tell anyone, ordinary or extraordinary, what they
may legitimately think.

As | say in the first lines of the introduction: *"The Skeptic’s
Dictionary provides definitions, arguments, and essays on
subjects supernatural, occult, paranormal, and
pseudoscientific. | use the term “occult” to refer to any and all
of these subjects. The reader is forewarned that The Skeptic’s
Dictionary does not try to present a balanced account of occult
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subjects....Another purpose of The Skeptic’s Dictionary is to
provide references to the best skeptical materials on whatever
topic is covered....[T]he one group that this book is not
designed for is that of the true believers. My studies have
convinced me that arguments or data critical of their beliefs
are always considered by the true believer to be insignificant,
irrelevant, manipulative, deceptive, not authoritative,
unscientific, unfair, biased, closed-minded, irrational, and/or
diabolical.” Richard Milton's criticisms of my work support
this last claim.

This bogus-guru stance should be warning enough of what is to
follow but, once he warms to his subject, Carroll's inhibitions
disappear completely and he veers from the dogmatic to the
preposterous in a hilarious display of scientific ignorance and
prejudice.

The first item | have listed in my FAQ is the following:
Q. Who made you God? [or, Who made you a bogus-guru?]

A. | suppose you mean what gives me the right to question
beliefs thousands of years old held by millions of people. You
may think it arrogant and unbecoming to challenge cherished
beliefs, especially since many of those who hold these beliefs
are much wiser and more intelligent than | am. The
alternatives are either to accept matters on faith without
thinking about them or to think and critically examine things
only until they begin to conflict with established beliefs and at
that point assume | don't know what | am doing. Neither
alternative appeals to me.

I try to understand the limitations of the human mind and base
my beliefs on the best evidence available, using the best
methods of inquiry available, carefully considering the best
arguments. All my beliefs are tentative even though I consider
them more likely to be true than false.

I have no preconceived notions about what should be true or
false nor do | begin with a creed and set out to defend it. Like
all humans, I am fallible. | prefer to have my errors corrected,
however, rather than defend them in perpetuity.

Anyway, here are Milton's examples of my "hilarious display
of scientific ignorance and prejudice:



4. Carroll says; "Scientific research . . . has failed to demonstrate
that acupuncture is effective against any disease."

Except for the scientific research that has demonstrated
acupuncture is effective against some diseases and was published
in peer-reviewed scientific journals more than a decade ago, such
as Dundee, J.W., 1988, in Journal of the Royal Society of
Medicine, Dundee, J.W., 1987, in British Journal of Anaesthesia,
59, p 1322. And Fry, E.N.S., 1986, in Anaesthesia, 41: 661-2.

Had Carroll made even the slightest attempt to search the
scientific literature he would have found these and many other
references to well-conducted double-blind trials in which patients
experienced measurable benefits in comparison with the placebo
group.

If Milton had read the first three sentences in my article on
acupuncture he would have read: ""Acupuncture is a
traditional Chinese medical technique for unblocking chi (ch'i
or gi) by inserting needles at particular points on the body to
balance the opposing forces of yin and yang. Chi is an energy
that allegedly permeates all things. It is believed to flow
through the body along 14 main pathways called meridians.
None of the studies he mentions--nor any others, for that
matter--show that sticking needles into points on the
traditional Chinese meridians (which do not correspond to
anything we know about the body) unblocks chi. Nor do any
studies show that any disease is due to blocked chi that knocks
yin and yang out of balance. Yin, yang, chi, and meridian are
metaphysical concepts that have not been, and | doubt ever
could be, tested by science.

Milton knows that I am well aware that sticking needles into
people has physiological and psychological effects. So does
giving people placebos or homeopathic remedies. It may seem
like a fine point to Milton, but | maintain that sticking needles
into people does not make what you are doing traditional
Chinese acupuncture. Unless you are unblocking chi and
making possible a balance of yin and yang, you are not
performing acupuncture.

5. Cryptozoology

The Skeptic's Dictionary tells us that; "Since cryptozoologists
spend most of their energy trying to establish the existence of
creatures, rather than examining actual animals, they are more
akin to psi researchers than to zoologists. Expertise in zoology,
however, is asserted to be a necessity for work in cryptozoology,
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according to Dr. Bernard Heuvelmans, who coined the term . . ."

Had he read Dr Heuvelmans' book, Carroll would have learned
that the discovery of new species is normal science and many are
discovered each year. New species number hundreds amongst
insects, and dozens among small mammals and reptiles. Discovery
of large unknown mammals and reptiles is unusual but certainly
not unknown or even rare.

In 2002, for example, respected primatologist Dr Shelly Williams
of the prestigious Jane Goodall Institute in Maryland, tracked and
came face to face with a previously unknown species of great ape
at Bili in the Congo, deep in the African jungle. The creatures
stand some 6 feet tall and weigh up to 225 pounds. Dr Williams
reported in New Scientist, "Four suddenly came rushing out of the
bush towards me. These guys were huge and they were coming in
for the kill. As soon as they saw my face, they stopped and
disappeared.”

I have no idea what his gripe is here. Is he trying to claim that
Jane Goodall or anyone who discovers a new species is a
cryptozoologist? Or that I am unaware that new species are
still being discovered? You don't have to read Heuvelman's
book to know that. A newspaper will do.

Milton seems to have misunderstood my point in comparing
cryptozoologists to psi researchers. Let me try to clarify it.
Both cryptozoologists and psi researchers spend there time
trying to prove the existence of elusive phenomena: Bigfoot,
ESP, the Loch Ness Monster, remote viewing, chupacabras,
psychokinesis, and so on.

Dermo-optical perception

Carroll says; "Dermo-optical perception (DOP) is the alleged
ability to 'see' without using the eyes. DOP is a conjurer’s trick,
often involving elaborate blindfolding rituals, but always leaving a
pathway (usually down the side of the nose), which allows for
unobstructed vision."

The scientific view; Dr Yvonne Duplessis was appointed director
of a committee to investigate Dermo-optical sensitivity. Her
conclusion is, "Controlled studies indicate support for the theory of
dermo-optical sensitivity and perception.' For details click here.
[Unfortunately, the link Milton has--
http://www.creatic.fr/cic/B041Doc.htm-- is dead. | was able to find
another source, however at
http://www.sciencefrontieres.com/articles/dermo-optigue.htm]
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Dr Duplessis's experiments have even led to a possible perfectly
natural explanation. In her conclusions, she says, "Thus these
different methods show that the thermal feelings induced by visible
colors are not subjective, as it is generally admitted, and that the
infrared radiations, situated in a far infrared range. are acting on
every part of the body. This gives us possible grounds for
concluding that also during ordinary visual perception of colored
surfaces a human eye reacts not only to rays of the visible
spectrum but also to infrared radiation emitted by these surfaces.'

More simply, Dr Duplessis's experiments appear to show that
coloured surfaces reflect energy as heat as well as light and that
the eye (like other parts of the human body) is to some extent
sensitive to heat as well as to light -- a very much simpler
explanation than Carroll's baseless inventions.

It is true that Duplessis claims to have evidence that humans
can sense, with the skin, differences in thermal energy (i.e.,
heat) allegedly emitted as invisible radiations from different
colors in the far infrared range. Milton calls her claims ""the
scientific view." However, Duplessis is just one in a long line of
scientists who have made similar claims and have been
discredited. This history is documented by Martin Gardner in
his articles ""Eyeless Vision™ and "*Dermo-optical Perception:
A Peek Down the Nose.” As in so many other cases of
extraordinary claims backed by scientists who claim they could
not possibly be duped, the DOP researchers have been duped
time and time again. There have been two distinct DOP claims.
One, and by far the more common, is the claim to be able to see
words, images, colors, and so on while blindfolded. Whenever
an expert in mentalism and deception is brought in to thwart
all methods of peeking through the blindfold, the amazing
DOP feats cease. The other claim involves being able to detect
colors of objects hidden from sight. Some of these, like
Duplessis, even invent the theory of thermal sensitivity of
organs like the eyes or skin, to explain how the feat is achieved.

Duplessis's Paranormal Perception of Colors has been available
in English since 1975. There is a reason we haven't seen a great
surge in DOP performances by blindfolded or blind people
over the past quarter of a century. If what she claims were in
fact true and had been replicated and verified in other labs, the
blind would now be living in colored environments where they
had learned to "'read"" walls and halls, doors and floors, by
different colors or colored lights. It didn't happen because
Duplessis's theory has not been accepted by the scientific
community. Perhaps it has not been accepted because of what
is known about the amount of thermal energy given off by
different colors on the same material and what is known about



http://www.skepdic.com/mentalist.html
http://www.amazon.com/exec/obidos/ISBN=0912328274/roberttoddcarrolA/

the sensitivity of organs like the eye and skin. The likelihood
that anyone has skin or an eye sensitive enough to pick up the
small differences in thermal energy between say a blue and a
red piece of cloth is near zero. Duplessis says she's proved this
but the scientific community ignored her. Milton thinks she’s
right and the rest of the scientific world is wrong.

Gardner discusses several cases of people who were known for
their ability to tell colors by touching things. In every case,
when tests were done under controlled conditions where
peeking was impossible, the subjects failed. In the cases where
they succeeded, precautions were not taken to avoid cheating.
Gardner even designed an aluminum box to put over the heads
of such subjects for testing purposes, but few researchers seem
to have used it, preferring their own sloppy protocols to any
that might preclude cheating. If Milton thinks my claim that
DOP feats are typically done by peeking is a *"baseless
invention," he should read Gardner's articles or read a book
on conjuring or mentalism. Eyeless vision acts have been
around for a long time.

Extraterrestrials (UFOs, Flying Saucers)

Carroll says "Edward U. Condon was the head of a scientific
research team which was contracted to the University of Colorado
to examine the UFO issue. His report concluded that 'nothing has
come from the study of UFOs in the past 21 years that has added
to scientific knowledge...further extensive study of UFOs probably
cannot be justified in the expectation that science will be advanced

thereby'.

Carroll adds, "So far . . . nothing has been positively identified as
an alien spacecraft in a way required by common sense and
science. That is, there has been no recurring identical UFO
experience and there is no physical evidence in support of either a
UFO flyby or landing."

Had Carroll troubled to actually read Condon's report he would
have found this conclusion regarding photographs identified by the
report as '‘Case 47';

"This is one of the few UFO reports in which all factors
investigated, geometric, psychological, and physical appear to be
consistent with the assertion that an extraordinary flying object,
silvery, metallic, disk-shaped, tens of meters in diameter, and
evidently artificial, flew within sight of two witnesses.’

It is perfectly true that Edward Condon concluded that 'further
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extensive study of UFOs probably cannot be justified' but the
reason he gave is that it is not possible to study fruitfully a
phenomenon that occurs at random. He and his team emphatically
did NOT conclude that "there is no physical evidence in support of
either a UFO flyby or landing™ - that is the conclusion of Carroll
alone, and it is based purely on ignorance of the real facts as
stated in Dr Condon's report.

Case 47 refers to a movie of a sighting at Great Falls, Montana
(lat. 47° 30" and long. 111° 18") on August 15, 1950. Click here
to see a frame from this movie. Here is an abstract of this
positive ID of a UFO:

"Witness I, general manager of a Great Falls baseball team,
and Witness |1, his secretary, observed two white lights moving
slowly across the sky. Witness I made 16mm. motion pictures
of the lights. Both individuals have recently reaffirmed the
observation, and there is little reason to question its validity.
The case remains unexplained. Analysis indicates that the
images on the film are difficult to reconcile with aircraft or
other known phenomena, although aircraft cannot be entirely
ruled out. ™

Milton meant to refer to case 46. For some reason, Milton left
out the sentence prior to the one he quotes: ""While it would be
exaggerating to say that we have positively ruled out a
fabrication, it appears significant that the simplest, most direct
interpretation of the photographs confirms precisely what the
witnesses said they saw. Yet, the fact that the object appears
beneath the same part of the overhead wire in both photos can
be used as an argument favoring a suspended model.” Milton
also left out the final sentence of the conclusion of the report on
this case: "It cannot be said that the evidence positively rules
out a fabrication, although there are some physical factors
such as the accuracy of certain photometric measures of the
original negatives which argue against a fabrication.™

What was actually observed? ""Witness | reportedly saw a
metallic-looking, disk-shaped UPO. She called her husband,
they located their camera, and he took photographs of the
object before it disappeared in the distance.” This occurred
about 7:45 PM on May 11, 1950, in McMinnville, Oregon. The
witnesses' testimony was taken 17 years after the event. The
witnesses produced two photographs of the flying saucer.
Photo 1. Photo 2. | leave it to the reader to peruse the entire
account. Decide for yourself whether this is good physical
evidence of a UFO flyby. Or has Milton's enthusiasm for the
UFO hypothesis clouded his judgment once again?
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8. Carl Jung

Carroll says; "[Jung's] notion of synchronicity is that there is an
acausal principle that links events having a similar meaning by
their coincidence in time rather than sequentially. . . What
evidence is there for synchronicity? None."

Carroll carefully neglects to mention that the theory of
synchronicity was proposed not by Jung alone but jointly with
Wolfgang Pauli, who was Professor of Theoretical Physics at
Princeton, a member of Niels Bohr's team that laid the foundations
of Quantum Theory and who won the Nobel Prize in Physics in
1945. There thus exists a reasonable probability that the originator
of synchronicity theory knew somewhat more about science than
Carroll does. Asking 'what evidence is there?' for an explanatory
theory that has been advanced specifically to account for
previously unexplained evidence is a question even Homer
Simpson would blush to ask.

Sometimes, even those who ridicule you and stoop to ad
hominem attacks are right about some things. Milton correctly
suggests that asking for evidence for an explanation is at best
the wrong question. At worst it is a category mistake. | should
be asking for evidence of the explicandum (the thing to be
explained), not the explanans (what does the explaining). I have
rewritten two sentences in the Jung entry to fix this problem.

""What reasons are there for accepting synchronicity as an
explanation for anything in the real world? What it explains is
more simply and elegantly explained by the ability of the
human mind to find meaning and significance where there is

none (apophenia).*

9. Occult statistics

Carroll says; "Legions of parapsychologists, led by such generals
as Charles Tart and Dean Radin, have also appealed to statistical
anomalies as proof of ESP." But, "Skeptics are unimpressed with
occult statistics that assert improbabilities for what has already
happened."

Carroll's scientific illiteracy finally comes out into the open here.
Even his fellow 'skeptics' in CSICOP would hesitate to assert that
science may only cite statistics on probability in connection with
events that have not yet happened!

Probability theory deals with the mathematical calculation of the
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chances of an event taking place -- regardless of whether the event
has taken place or not. The probability that a tossed coin will land
heads is 50-50 or P=0.5. This is as true for a coin that has already
been tossed as it is for one yet to be tossed. If someone were to toss
100 heads in a row having declared in advance their intention to
make this happen, then the odds against such a series happening
normally are so high as to merit scientific investigation to attempt
to determine a cause other than chance.

In the case of the experiments reported by Dean Radin in the
respected physics journal Foundations of Physics, the odds against
the results obtained in the Princeton Engineering Laboratory
coming about by chance alone are one in 10 to the power of 35 (1
in 1035).

For Carroll to ignore improbabilities of this magnitude is not
being "skeptical™ -- it is being in denial.

The two quotes cited by Milton at the top of this comment are
juxtaposed to make them appear to be related to one another.
In the article, I think it is clear that when | bring up the point
about being dazzled about improbabilities regarding what has
already happened, I am referring to arguments regarding the
need for a designer of the universe based on some theoretical
notion of odds of the genetic code happening by chance or odds
of the various parts of the solar system, galaxy, or universe
coming together by chance.

Radin, Charles Honorton, Robert Jahn, Gary Schwartz, and
others of like ilk are fond of asserting things about odds being
a trillion to one against chance. Such claims impress people
like Milton. I have written about Jahn's claims in my entry on
the PEAR experiments.

In 1987, Dean Radin and Nelson did a meta-analysis of all
RNG experiments done between 1959 and 1987 and found that
they produced odds against chance beyond a trillion to one
(Radin 1997: 140). This sounds impressive, but as Radin says
“in terms of a 50% hit rate, the overall experimental effect,
calculated per study, was about 51 percent, where 50 percent
would be expected by chance” [emphasis added] (141). A
couple of sentences later, Radin gives a more precise rendering
of ""about 51 percent' by noting that the overall effect was
"just under 51 percent."” Similar results were found with
experiments where people tried to use their minds to affect the
outcome of rolls of the dice, according to Radin. And, when
Nelson did his own analysis of all the PEAR data (1,262
experiments involving 108 people), he found similar results to
the earlier RNG studies but "with odds against chance of four
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thousand to one™ (Radin 1997: 143). Nelson also claimed that
there were no "'star' performers.

However, according to Ray Hyman, “the percentage of hits in
the intended direction was only 50.02% (Hyman 1989: 152)” in
the PEAR studies. And one ‘operator’ (the term used to
describe the subjects in these studies) was responsible for 23%
of the total data base. His hit rate was 50.05%. Take out this
operator and the hit rate becomes 50.01%. According to John
McCrone, "Operator 10, believed to be a PEAR staff
member, "*has been involved in 15% of the 14 million trials, yet
contributed to a full half of the total excess hits" (McCrone
1994). According to Dean Radin, the criticism that there ""'was
any one person responsible for the overall results of the
experiment...was tested and found to be groundless’ (Radin
1997, 221). His source for this claim is a 1991 article by Jahn et
al. in the Journal of Scientific Exploration, "*Count population
profiles in engineering anomalies experiments' (5:205-32).
However, Jahn gives the data for his experiments in Margins
of Reality: The Role of Consciousness in the Physical World
(Harcourt Brace, 1988, p. 352-353). McCrone has done the
calculations and found that 'If [operator 10's] figures are taken
out of the data pool, scoring in the "low intention™ condition
falls to chance while ""high intention® scoring drops close to the
.05 boundary considered weakly significant in scientific
results.”

The bottom line is that statistical significance is not equivalent
to meaningful or important.

Remote viewing

Carroll says; "The CIA and the U.S. Army thought enough of
remote viewing to spend millions of taxpayers' dollars on research
in a program referred to as 'Stargate’.”

Carroll scorns such trials because of the inaccuracy of some
statements made by the subjects but, scientifically, the question is
not how consistently accurate is remote viewing, but does it exist at
all? There is unequivocal evidence that it does.

A recently declassified CIA document details a remarkably
accurate example, under controlled conditions, of remote viewing
of a top secret Russian base by Pat Price in 1974. To read details
of this project Click Here. Although Price made a lot of incorrect
guesses about the target he was able to produce, with startling
accuracy, engineering grade drawings of a unique 150-foot high
gantry crane with six foot high wheels running into an
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underground entrance. The existence of this massive structure,
exactly as described, was later confirmed through satellite
photography.

It's true there is a document in which somebody is dazzled by
Pat Price's description of a crane. To Milton, this counts as
""unequivocal evidence' for remote viewing.

I don't scorn the waste of more than 20 million tax dollars on
Stargate on the grounds that there were inaccurate statements
made by remote viewers. Of the thousands of statements made,
it would be odd if many of them couldn't be made to fit many
scenarios and be deemed "accurate' by Milton or the CIA. |
scorn the experiment because the idea that humans are
clairvoyant (*'remote viewing" is just a fancy expression for
clairvoyance) or telepathic has been tested for more than 150
years and, in the words of Milbourne Christopher *“...many
brilliant men have investigated the subject...and they have yet
to find a single person who can, without trickery, receive even
the simplest three-letter word under test conditions.”

Spontaneous Human Combustion

Carroll says; "While no one has ever witnessed SHC, several
deaths involving fire have been attributed to SHC by investigators
and storytellers."

The slightest research would have revealed to Carroll that many
cases of possible SHC were independently witnessed by reliable
people. In some cases, the victims themselves survived to tell about
their experiences. Six survival cases are described in detail Here.

Cases include London Fire Brigade Commander John Stacey and
his fire crew who reached the scene of a burning man within 5
minutes of receiving a emergency call, and the case of Agnes
Phillips who burst into flames in a parked car in a Sydney suburb
in 1998 and was pulled out by a passer-by.

The research Milton thinks I should have done is in the book
Ablaze!: The Mysterious Fires of Spontaneous Human
Combustion by Larry E. Arnold, a book which features a blurb
from Maury Povich on its back cover. [Joe Nickell refers to
this work as Spontaneous Human Nonsense.]

The stories that Milton posts on his web site reveal his
willingness to be dazzled by speculations about SHC. It is true
that the examples he has chosen can't be explained by the wick
effect because they are all of cases where the person in flames
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is come upon within a relatively short time of being on fire.
The wick effect requires hours of slow burning. However, the
evidence that any of these cases is actually a case of
spontaneous human combustion is flimsy at best. As Milton
says: ""None of these cases is conclusive evidence for the
existence of ‘Spontaneous Human Combustion’."

Many more similar examples of ignorance and prejudice could be
quoted from The Skeptic's Dictionary, but would serve little
purpose. It is already abundantly clear that Carroll's book is no
dictionary but a private agenda, and that he himself is no skeptic
but a knee-jerk reactionary to the new, the unexpected, the
ambiguous and the anomalous.

My agenda is set forth in the first few lines of the introduction
to my book. I am skeptical of the kinds of things Milton accepts
and | set out to provide the best skeptical arguments on those
topics with references to the best skeptical literature 1'm aware
of. Nothing more, nothing less.

Robert Todd Carroll is a perfect example of the reason for this
site's existence. Some academic professionals who are
meticulously careful of fact in their normal professional life,
suddenly throw off all reasoned restraint when it comes to so-
called "debunking™ of what they consider to be new age nonsense
and feel justified in making as many careless and inaccurate
statements as they please because they mistakenly imagine they are
defending science against weirdos.

I can't speak for other skeptics, but I do not believe Milton or
others who believe in the paranormal, the supernatural, or the
occult are ""weirdos.” Nor do | think that believers are
unintelligent. Many of them are obviously very intelligent,
much more intelligent than | am. But being more intelligent
than someone else doesn't make one right. I simply think
Milton is wrong about many things and his arguments are
defective.

The reality is that their irrational reaction arises from their own
inability to deal scientifically with the new and ambivalent, even
when (as in the case of dermo-optical perception) there is probably
a simple natural explanation, or when (as in the case of the new
Congo primate) it is simply unexpected and previously unknown to
science.

Milton can try to rationalize our disagreements with him by
proposing that we suffer from some sort of mental defect, but
the fact is that the skeptics | read and admire try to offer good
reasons for their beliefs and their disbeliefs. Whatever is
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motivating them is irrelevant to whether their arguments and
explanations are cogent.

This book is a stark warning to every student of science, logic and
philosophy of what can happen when an otherwise rational person
goes off on a personal crusade motivated by his own self-deluding
prejudices.

The same might be said of Milton's Alternative Science pages.
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The evolutionary future of man - A biological view of progress
Dawkins, Richard, The evolutionary future of man.., Vol. 328, Economist, 09-11-1993, pp 87.

EVOLUTION is widely regarded as a progressive force thrusting inexorably towards racial improvement,
which may be seen as offering some tangible hope for our troubled species. Unfortunately this way of
thinking is based on two misunderstandings. First, it is by no means clear that evolution is necessarily
progressive. Second, even when it is progressive, significant change proceeds on a time-scale many orders
of magnitude longer than the scale of tens or hundreds of years with which historians feel at home.

We can define evolutionary progress either in a value-laden or a value-neutral way--ie, either with or without
building in notions of what is good or bad. A value-laden definition specifies whether the factor being
monitored, be it brain-size, intelligence, artistic ability, physical strength or whatever, is desirable or
undesirable. If a desirable factor increases, that is progress. But on a value-neutral definition, any change at
all counts as progress, just so long as it continues on its course. Such a definition simply takes three entities
in a time sequence--think of them as a series of ancestral fossils and call them Early, Middle and Late- -and
asks whether the change from Early to Middle is in the same direction as the change from Middle to Late. If
the answer is yes, that is a progressive change. This definition is value-neutral because the factor which we
discover to be "progressive" could be something which we regard as bad--say, idleness or stupidity. In this
value-neutral sense, a continued trend towards decreased brain size would be progressive, just as much as a
trend towards increased brain size would be. The only thing that would not be progressive would be a
reversal of the trend.

It was once fashionable for biologists to believe in something called orthogenesis. This was the theory that
trends in evolution constitute a driving force and continue under their own momentum. The Irish Elk was
thought to have been driven extinct by its huge antlers, which in turn were thought to have grown bigger
under the influence of an orthogenetic force. Perhaps initially there was some advantage in larger antlers and
this was how the trend started. But, once started, the trend had its own internal unstoppability, and, as the
generations went by, the antlers continued inexorably to grow until they drove the species extinct.

We now think that the theory of orthogenesis is wrong. If a trend is seen towards increasing antler size, this is
because natural selection favours larger antlers. Individual stags with large antlers have more offspring than
stags with average-sized antlers, either because they survive better (unlikely) or attract females (probably
irrelevant) or because they are better at intimidating rivals (likely). If the trend appears to persist for a long
time in the fossil record, this indicates that natural selection was pushing in that direction for all that time.
Metaphors like "inherent force" and "inexorable momentum" have no validity.

It seems to follow that there is no general reason to expect evolution to be progressive--even in the weak,
value-neutral sense. There will be times when increased size of some organ is favoured and other times
when decreased size is favoured. Most of the time, average-sized individuals will be favoured in the
population and both extremes will be penalised. During these times the population exhibits evolutionary stasis
(ie, no change) with respect to the factor being measured. If we had a complete fossil record and looked for
trends in some particular dimension, such as leg length, we would expect to see periods of no change
alternating with fitful continuations or reversals in direction--like a weathervane in changeable, gusty weather.

It is all the more intriguing to find that sometimes long, progressive trends in one direction do turn up. When
an organ is used for intimidation (like a stag's antlers) or for attraction (like the peacock's tail), it may be that
the best size to have--from the point of view of intimidation or attraction--is always slightly larger than the
average in the population. Even when the average gets bigger, the optimum is always one step ahead. It is
possible that such "moving-target selection" did drive the Irish Elk extinct after all: by pushing the "intimidation
optimum" too far ahead of what would have been the o