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LETTERS 

Evolution and Prediction 

In his recent News and Comment arti- 
cle (20 Mar., p. 133 1) on the outcome of 
"Scopes 11" in California, William J. 
Broad brings up the charge that some- 
how evolutionary theory is less "scien- 
tific" than, say, quantum mechanics. 
Seemingly a good piece of ammunition 
for creationists, the charge stems from 
Sir Karl Popper's characterization of 
"Darwinism" as a "metaphysical re- 
search programM-not a theory with fal- 
sifiable components. To assume, howev- 
er, that "evolutionary theory . . . does 
not behave like a good theory" because 
"it is unable . . . to make predictions 
about future events" is to misconstrue 
the true nature of predictivity and hy- 
pothesis testing in science. 

One must distinguish between the gen- 
eral notion that life has evolved and 
specific theories on how life evolves. 
Only the latter is conventionally called 
"evolutionary theory." If some evolu- 
tionary biologists have been less than 
rigorous in their adherence to the hy- 
pothetico-deductive approach to the 
study of evolutionary mechanisms, it is 
nonetheless true that the experimental 
procedures of geneticists and develop- 
mental biologists, and the field and labo- 
ratory procedures of ecologists, system- 
atists, and paleontologists generally are 
firmly cast within the hypothetico-de- 
ductive mold (1). There is no problem 
with the study of evolutionary mechan- 
ics being "scientific" by Popper's or any 
other serious philosopher's conception 
of that term. The very "squabbles" 
among evolutionists said to show how 
weak the theory is actually show that 
rival hypotheses are once again being 
evaluated in evolutionary biology-an 
activity that is supposed to be normal in 
science. 

But Popper's by now famous remark 
pertains as well to the very notion of 
evolution. How do we falsify the histori- 
cal proposition that life has evolved? If 
evolution is "descent with modifica- 
tion," as Darwin so elegantly phrased it, 
a hierarchical array of organisms defined 
by nested sets of evolutionary novelties 
(modifications) must result. This is evo- 
lution's grand prediction: that all organ- 
isms descended from a common ancestor 
will display one coherent pattern of nest- 
ed sets of resemblances. All forms of life 
have RNA, all eukaryotes discrete nu- 
clei, all vertebrates backbones, and all 
mammals three inner ear bones. In addi- 
tion to the properties unique to Homo 
sapiens, we also have general primate, 

mammalian, vertebrate, and eukaryotic 
features. Follow any other branch of life 
and you find the same pattern: nested 
sets of biochemical, anatomical, and be- 
havioral characteristics. Thus the basic 
prediction of evolution is confirmed, 
though this is not the point. In principle, 
were we to find no order, we would have 
to reject the notion of genealogical rela- 
tionships among organisms: the notion of 
evolution. 

Of course, creationists see the same 
order in the biotic world and simply 
claim that the Creator made it that way. 
But this "what you see is what you get" 
notion makes no predictions about the 
structure of similarities interlinking the 
biota. The reason why the pages of Sci- 
ence are open to those who look at the 
effects of caffeine on rats is that the 
efforts of systematists (who have been 
among Popper's more ardent admirers in 
the realm of biology) hinge on predic- 
tivity: the closer the phylogenetic rela- 
tionship of an experimental animal to 
man, the more similar its physiology is 
likely to be, and hence the more forceful 
the implications of the results will be to 
human medicine. By all criteria, both 
aspects of evolutionary study-pattern 
and process-are as scientific as any 
activity I can think of. The creationists 
will not win in court on the trumped-up 
charge that evolution is "secular human- 
ism" and not science. But they may win 
in the more important arena of public 
opinion if they succeed (as they have to a 
remarkable degree thus far) in convinc- 
ing our fellow citizens that science is just 
another authoritarian belief system, and 
that Americans, in the traditional sense 
of "fair play," should be allowed to 
"hear both sides." 

NILES ELDREDGE 
Department of Invertebrates, 
American Museum of Natural History, 
Central Park West at 79 Street, 
New York 10024 
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I give my compliments to William J. 
Broad for his recent News and Comment 
article on the evolutionist-creationist 
confrontation. His is the first article I 
have seen to point out that the principal 
issue at stake is one not of facts, but of 
philosophy. I believe, as Broad seems to 
suggest, that the philosophical question 
is how to distinguish between scientific 
and nonscientific methods of explana- 
tion. The creationists seem to under- 
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stand this when they assert that evolu- 
tionary theory is religious or that cre- 
ationist theory is scientific. With all due 
respect for biologist Arthur Kornberg, 
astronomer Carl Sagan, and biophysicist 
Thomas H. Jukes, the successful defense 
of science will probably depend on phi- 
losophers of science, as Broad proposes, 
and possibly also on historians of sci- 
ence. 

ANTHONY B. WAY 
Department of Preventive Medicine and 
Community Health, School of 
Medicine, and Deartment of 
Anthropology, Texas Tech University, 
Lubbock 79430 

If methodological problems and 
doctrinal disputes add up to an undercut- 
ting of evolutionary facts, as creationist 
attorney Richard K ,  Turner claims, what 
about the creationists? Leaving aside the 
progressive creationists, the day-age cre- 
ationists, the gap-theory creationists, the 
pre-Genesis gap-theory creationists, and 
others (I), the 6-day creationists by 
themselves encompass a spectrum of 
views, some departing considerably 
from the literal Genesis account. Some 
of these have been summarized by Mor- 
ris (2). One of the disagreements con- 
cerns the number and kind of miracles in 
the creation model, a topic discussed 
further by Lammerts (3). While Morris is 
in favor of playing down the role of 
miracles, Lammerts insists there are a 
great many. Certainly incorporating mir- 
acles into explanatory hypotheses quali- 
fies as a methodological oddity in a dis- 
cipline that calls itself scientific cre- 
ationism! 

$RANK J. SONLEITNER 
Department of Zoology, 
University of Oklahoma, 
Norman 73019 
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. . . The evolutionists seem to be allow- 
ing themselves to be boxed in by accept- 
ing definitions stipulated by the creation- 
ists. One might dispute these definitions 
by making the following four points: 

1) The minimum necessary to make a 
doctrine religious is that it asserts the 
existence of at least one supernatural 
deity. Evolution is thus no religious doc- 
trine and the establishment clause re- 
mains inviolate when schools mandate 
its teaching. 

2) It is impossible to teach all the 
different views that may be held on any 

point by different persons or groups. In 
any science it is appropriate to teach 
those views held by general consensus in 
the relevant competent scientific com- 
munity, always provided that the views 
can be put in manageable form for stu- 
dents, and that the open-ended character 
of science is stressed. 

3) There is no reason to hold that all 
theories properly described as scientific 
are predictive. A theory might well be 
oriented in one temporal direction for 
explanatory purposes, in this case the 
past, and still provide a scientific expla- 
nation in its domain. And if falsifiability 
were held to be the criterion for distin- 
guishing scientific from nonscientific 
theories, it would not be too hard to 
devise tests for such a theory. 

4) In any case, evolution can be con- 
sidered a complex fact rather than a 
theory (I). What is in dispute among 
scientists is not the existence of the fact, 
but the mechanism through which evolu- 
tion works. 

BARRY R. GROSS 
Department of Philosophy, 
York College, City University of 
New York, Jamaica, New York 11451 
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Same Name, Different Spelling 

The 23 January issue of Science con- 
tains an article by R. Jeffrey Smith 
(News and Comment, p. 364) discussing 
the illegal transfer of sophisticated tech- 
nology to the Eastern Bloc. On page 366 
the author describes the activities of a 
certain Bryan Williamson, who is re- 
ferred to as "a consulting engineer" 
"tlow with an electronics firm in En- 
gland." 

My name is Brian Williamson. Like 
the man in the article, I used to live in 
America and now live in England. I ,  
also, am "a consulting engineer," and 
my company, Williamson Interface Ltd., 
is "an electronics firm in England." I 
earn my living consulting in the area of 
electrical and electronic engineering and 
have clients all over the world, especial- 
ly in the United States. . . . 

I know nothing of Bryan Williamson, 
and neither I nor any member of my firm 
has ever been engaged in the activities 
described in the article. . . . 

BRIAN WILLIAMSON 
Williamson Interface Ltd., 
Monksfield House, Maivern, 
Worcestershire, WR13 5BA, Englartd 
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