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dav school or on “bookshelf pamphlets”
wtitten by those who teach in our extin-
guished (or is it distinguished) institutions
of supposedly hwher learning. May I
suggast that he and those who agree with
him look into the works of those whose
genius has withstood the test of time, such
as Saints Thomas Agquinas, Augustine,
Jerome, Gregorv and Benedict, to name
bu: 2 few. Only then can an informed and
ecucated decision be made concerning
the existence of God.
VINCENT D. ROMEO
Mzssapequa Park, New York

€\ fy wonder, awe and praite grow greater
when I put aside the idea of God’s direct
crazdon and marvel that physical law alone
brought mind from marer, pine trees from
seas. these hands from the rocks. Yet I do
nos: feel that [ am denving God.

ERIC NELSON
Mazdison, Wisconsin
€1 can assure Daniel Dennert that he and
his high school chums did not invent
“universal acid.” In my dav (the early
1930s) we knew it as the “universal sol-
vent.” able to dissolve anything and ev-
ervthing. I think the idea was tossed out to
us bv our physics teacher, Mr. Hopkins.
(Seca nish flv and saltpeter were also well
known to us. especially from our weeks in
summer camps.)

Of course, a universal solvent would
eventually become saturated and could
than be stored in anything. A universal acid
in any finite quandty would likewise even-
tuzliv lose its chemically reactive power.

Thus Mr. Dennett’s analogy is not
quite apt. There is no limit to the absorp-
dve or reactive power of an idea.

JacoB BRODZINSKY
APO. AA.34041

Daniel C. Dennett replies: It had not
occurred to me before that publishing an
excarpt from a carefully reasoned book is
a kind of experiment, but it is, and thanks
to the fine job of excerptng done by the
editors Peter G. Brown and Robert i
Coontz Jr., the results in this case are more
interesung than they might otherwise
have been.

Lzt me explain. Among the many de-
cisions made by an author are those about
which objections must be met head-on,
and which can be safely ignored. The
tezpration to ty to take on all comers is
hazc to resist, and Danvin'’s Dangerous Idea
weighs in at close to 600 daunting pages.
Tiat was much too large in the eves of my

edizor at Simon & Schuster, but she let me
ave my way. since she felt she was in no
posinion to argue with me about which
par=s could be jettisoned without serious-
Iv camaging my case. Brown and Coontz,

however, thought thev could distill, with-
out serious distoruon. a minimal version
for publication in The Sciences. By my
lights they succezded handsomely, deftly
extracting the main themes and the skele-
tal arguments. Now we get to see from the
readers’ response whether all those “ex-
tra” chapters in the book are indeed
pulling their weight.

Thomas Bicsak expresses straightfor-
ward skepticism about w hether the Dar-
winian hypothesis really has succeeded in
explaining the origin of new species, and
he sees my ‘“biases” showing in the ex-
cerpt. For such skeptics the book provides
a wealth of derail, some familiar, some
novel, showing just how securely the Dar-
winian revolution has been established in
biology, and addressing Mr. Bicsak’s spe-
cific challenges, among others.

Did I really need to devote a whole
chapter, however, to the intricate argu-
ments concerrung the conditions under

which the first self-replicating molecular

forms could emerge? Yes, because as both

Stuart Newman and Benjamin Gilberr
point out, in different ways, the physicsand |

chemistry of self-replicadon, the sine qua
non of organic evolution. cannot be taken
for granted. How did such fundamental
features of the universe arise (or get de-
signed)? There is a perfectly consistent Dar-
winian answer to those good questions,
and readers tempted to agree with Messrs.
Newman or Gilbert will find something to

sink their teeth into in my book’s chapter |

seven, “Priming Darwin’s Pump.”

Did I really need to devote six whole
chapters to an account ot the evolution of
meaning and value? Yes. because though
there is an important kernel of truth in
George Ellis’s assertion that “excellence and

worth are words that arain meaning only |

when one introduces sources of values
that cannot be based on a sciendfic view-
point alone,” the implications are not ones
that he sees. He is certainly in good com-
pany, however. in thinking that the world
of meaning and valuz must somehow
have descended from on high instead of
bubbling up from below.

Did I really need to devote a whole
chapter to showing in considerable detail
why Roger Penrose has not “demonstrat-
ed conclusively that algorithmic proce-
dures cannot explain th= origin and oper-
ation of consciousness.” as Timothy

Denton savs? For him—and for many oth-

er readers, I leasn—Penrose is the most at-
tractive straw to cling to in the Darwinian
flood, so it was important after all to show
why he is deeply confused about the na-
ture of algorithms and evoluton. For these
potental readers of my book, if not for all
others, the dense arguments of Part III,
“Mind, Meaning, Mlathematics and
Morality,” will provide a direct challenge
to the assumptions that izd them to write.

Earl Davis points out correctly that not
all scientists think in the terms I defend,
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and he provides something of an honor
roll of thinkers who have sought to find
some wav of softening the collision be-
nween the Darwinian and the tradizional
visions. I think it 1s important to sez that
there reallv is something like a common
aspiration running through Whitehead,
Eccles, Pribram, Sheldrake, Jung, Pri-
gogine, Jahn and the others. If [ had put
together chat list, however, [ would expect
to be accused of insinuating guilt bv asso-
ciation, since [ doubr it is anvbody's list of
the clearest thinkers, or even the despest
thinkers, in science. Fulfilling their shared
aspiration has proved difficult, in any case,
and [ dispute Mr. Davis’s claim that “re-
ductionistic materialism is being progres-
sively abandoned,” thanks to the work of
such’ people. I do not maintain that their
aspiration cannot be fulfilled—just that it
has not been fulfilled. The search for sky-
hooks is an honorable quest, and it 1s con-
ceivable that it might ciumph someday.
But in the meantme, it is important not to
mislead people about the implicadons of
the quite firmly established scientific wadi-
ton such thinkers are uncomfortable with.

A principle aim of my book is to show
that those implications are actually guite
beautiful and inspiring. that the search for
skvhooks is not as well motvated as its
many fans suppose. That puts me more in
agreement, [ suspect, with Eric Nelson
than he realizes. He does not feel his
“wonder. awe and praise” of ultimate re-
ality to be denying God. Yet the object of
my affections is the same as his, [ am quite
sure: the universe itself, as demystified by
science, and thus revealed in all its glory.
This is a universe of complexites and
beauties unimagined by Saints Thomas
Aquinas, Augustine and the rest of the
authors recommended to me bv Mr.
Romeo, a fact I bear in mind when I read
their works. )

Finally, although I agree with Jacob

- Brodzinsky that there is no limit to the

absorptive or reactive power of an idea—
especiallv an idea as wonderful as Dar-
win's—I would urge caudon abour his
conclusion that my school chums and I
did not invent (that is to say. reinvent; the
idea of universal acid. The better an :dea,
the more likely it is to be reinvented. dme
and again. Historical precedents for uni-
versal acid go back ar least to the ancient
myth of the philosopher’s stone, but there
need be no transmission path from that
early meme (or Mr. Brodzinsky’s 1930s
meme of universal solvent) to the memes
of my vouth in the 1930s, any more than
there must be a genetic transmission path
from the good idea of insect wings to the
good idea or bat wings. e
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ut - piece. 1t seams to me a reasonable first ef-
- fort to relate the two. It certainly has not
is  been the basis of  ~iections quoted ev-
es  ervwhere, as Mr 1 puts 1t there is a
o rich literature on . sic. some of which
it he mentions. It is also not dramatically dif-
e ferent from the rates estimated in Extine-
st tion Rates, edited by John H. Lawton and
- Robere Mo Ay, in which thice methods
- converge on rates 10,000 times normal.
Tromas E. LOVEIOY
- Smithsonian Instinution
st Tlashington. D.C.
-
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e  for evolution. But though the process of
- annealing can be observed and its details
learned, no one has ever observed evolu-
a | don. By evolution, I mean the genesis of
g one species from another, not the rela-
s tvely small changes that arise from muta-
o tion but that never give rise to complete-
- Iy new species. Mr. Dennett’s biases also
- show when he cites “hard-to-classify in-
¢ termediate creatures” as one of the prob-
g lems in understanding creation pre-Dar-
- win. But the existence of the duck-billed
1 platypus, for instance, in no way provides
a . evidence for an evolutionary process; it is
= just as conceivable that such an organism
. 1 arose independent of anv apparently “re-
+ lated” species. Moreover, the fossil record
s 1s devoid of anv of the true intermediate
v forms that would be required to confirm
the Darwinian hypothesis.
THOMAS A. BiCsAK
Neshanic Staticsi, New Jersey
5 “Daniel Dennett’s discussion of Darwin-
ism demonstrates a remarkable disregard
5 for the history of biology and for the na-
»ture of biological and physical svstems.
1, The “controversy™ in which he enlists
I Darwin. abous whether complex creatures
could have emerged from the physical
+world without the intervention of con-
scious design. has long been resolved in the
scientific culture in favor of materialism.
and its solutior—organic evolution—was
proposed by Lamarck before Darwin was
even born. Indeed, the resistance of the
wider culture 1o evolutonary ideas can
943

partly be laid at the door of Darwin and his
followers. By maintaining that the mor-
phological, functional and behavioral
diversity of the living world arose by an
algorithmic process (that 15, by natural
selection) completely indifferent to the
materials in which it is carried out (what
Mr. Dennett calls “substrate neutrality™),
Mr. Dennettand other unregenerate ar-
wintans show that they are out of touch
with the remainder of modern scientific
thought. It is Jittle wonder that creationism
still exerts its grip on a public that is told
that that is the onlv way to view evolution.
Forms and patterns emerge from the
dynamics of particular systems, and those
dynamics are tied to the specific nature of
the systems themselves. There is no sub-
strate neutrality in the real world. The on-
Iy thing dangerous about Darnwin's idea (at
least as characterized by Mr. Dennett) is
that it is incorrect.
STUART A. NEWMAN
New York Medical College
Valhalla, New York

| ' When I was a student of chemistry in the

late 1940s, much of the biochemistry now
known was only beginning to be discov-
ered. Nevertheless. it was substantially clear
then, and it has become only too clear
more recently to those of us who try to de-
velop drugs to combat “primitive” micro-
organisms, that there is not really such a
large difference between their biochem-
istry and ours. In fact, many micro-
organisms have chemical abilities we lack.
I was unable as a student of both chemistry
and mathematics to draw any conclusion
other than that the accidental occurrence of
the basic biochemical system of living be-
ings was not reasonably possible within the

mass of the then known universe or its time

span, then estimated at five billion vears.

The problem arises out of the com-
plexity of proteins and nucleic-acid poly-
mers and the fact that, as far as one can see,
a large assortment of them has to appear
in one confined location at one moment
in time and not be spread out over the
universe at varying times.

BENJAMIN GILBERT

Instituto de Tecnologia em Farmacos
Rio de Janeiro, Brazil

9 The problem with Daniel Dennett’s ap-
proach is that he attempts to apply his
viewpoint, characterized as an algorithmic
approach, to evervthing, without excep-
tion. He builds his view on the basis of
“guaranteed results™: the supposition that
an algorithm is a foolproof recipe. Major
parts of computer science, however, are
concerned precisely with the issue of
when algorithms do or do not work (the
halting problem). His supposedly secure
foundations are built on sand.

More important. he fails to tackle both
the metaphysical issues underlying cos-
mology and the crucial issue of the origin

of values. Thus he seems unaware ot the
debate about how physical laws and the
univers { have the highly restricted
nature . :d for the existence of life.
Furthermore, he states that through Dar-
winian evolution, excellence, worth and
purpose can emerge out of mindless, pur-
poseless forces. But excellence and wortl are
words that attain meaning only when one
introduces sources of values that cannot be
based on a scientfic viewpoint alone.
Thus, in professing to give a view on the
evolution of values, he introduces con-
cepts that can have no place in a purely
scientifically based world view.

Strangest of all is his belief that under-
mining a childish caricature of religion can
make a serious contribution to the mod-
ern debate benween science and religion.
He is apparently unaware of the current
sophisticated level of that debate, and
even seems ignorant of Immanuel Kant’s
contribution to arguments about the exis-
tence (or nonexistence) of God.

GEORGE F. R. ELLIS
University of Cape Town
Cape Town, South Africa

§When Daniel Dennett couches his argu-
ment about the evolution of ideas as the
development of memes, and proposes that
algorithms are sufficient to explain the
products of our minds, he falls into much
greater difficulties than he knows.

Roger Penrose has demonstrated con-
clusively that algorithmic procedures can-
not explain the origin and operation of
consciousness. The inadequacy of algo-
rithms flows directly from Kurt Gadel's
incompleteness theorems, which state that
any formal deductive system operating
from a fixed set of axioms must be either
internally contradictory or incomplete.
Hence if, as Mr. Dennett says, evolution
is fully algorithmic in nature, the solvent
of Darwinism is contained by the fact that
it is necessarily incomplete, and by the fact
that consciousness engenders a change in
the order of being. You cannot get to
fundamental aspects of consciousness from
algorithmic  procedures. Calling ideas
memes is not going to get materialism out
of its difficultes.

If aspects of consciousness are non-
computable, the philosophical materialists
have some more work to do.

TIMOTHY DENTON
Ottava, Ontario

91t is Daniel Dennett's ideas that are dan-
gerous. He seriously misleads his lay audi-
ence by presenting his own self-consistent
materialist world view as having been
firmly established by science.

Although natural selection is obviously
a primary evolutionary algorithm, it is still
far too early to view it as the sole source of
life’s creative diversity. Mr. Dennett’s
conclusions  concerning the  theoretical
implications of Darwinian theory for oth-
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er disciplines are equally premature. It is
both disturbing and puzzling that a
philosopher of Mr. Dennett’s caliber re-
mains so wholly unaffected by the en-
forced humility felt by so many biologists
and physicists as they confront the ever ex-
panding circumference of their own igno-
rance. Rather, in the grand tradition of the

i European explorers, Mr. Dennett swag-

geringly asserts that the entire terra incog-
nita of nature’s unexplored continent is
subject to the laws of his own linear intel-
ligence. He then falsely leads his readers to
imagine that the only alternatives to his
model are variations on creationism or
other such disproven hypotheses that re-
quire some kind of skyhook.

Reductionistic materialism is being
progressively abandoned at the fore of al-
most every field of scientific investigation.
It has simply become inadequate as a way
of describing the complex dynamical sys-
tems that seem to interpenetrate every-
thing. Instead, investigators are develop-
ing pictures of organisms and deep reality
that have profoundly interconnected and
self-reflexive global structures. Amid
countless other areas of study, such funda-
mental subjects as the nature of memory,
instinct, the unconsciously maintained
coherence of consciousness, the processes
of embryological and evolutionary mor-
phogenesis and so forth are further from
explanation and more incredibly mysteri-
ous than ever.

To counterbalance Mr. Dennett’s
overarching but narrow views, I would
recommend that readers consider the rich
mix of more organic proposals in the
works of such eminent thinkers as Alfred
North Whitehead in philosophy, Wolf~
gang Pauli and David Bohm in quantum
physics, John C. Eccles and Karl H. Pri-
bram in neurology. James Lovelock and
Rupert Sheldrake in biology, Carl Jung
and Stanislav Grof in depth psvchology,
Ilya Prigogine in chemistry and Robert G.
Jahn with Brenda J. Dunne’s most recent
and best-documented research into areas of
anomalous human—machine interaction.
And T would recommend that Mr. Dennett
consider taking some of his own “univer-
sal acid” or. perhaps, some magic mush-
rooms, in the hope of dissolving some of
the rigid categores of his own “sub-
merged” psvchology and his general pro-
clivities to clean up the messiness of life.

EARL Davis
Leonia, New Jersey

€[ feel rather sorrv for Daniel Dennett and
all those other scientists of his ilk. They
have become torally deluded by secular
materialism and humanism into the twist-
ed belief that God is a myth of childhood.
I strongly recommend that Mr. Dennett
spare himself the embarrassment of basing
his conclusions about the existence of
God on a song leamed as a child at Sun-
Contineed on Page 48
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