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A wave of antireductionist sentiment is growing in re-
sponse to what evolutionary biologist George Gaylord
Simpson calls the “DNA bandwagon effect.”** The response
is taking a variety of forms, one of the most influential of
which is evolutionarily inspired, and vigorously promoted
by evolutionary biologists of the stature of Simpson, Mayr,
and Theodosius Dobzhansky. Central to the attempts of this
Darwinian triumvirate to undercut the all-importance of
molecular biology is their insistence that we not overlook

the evolutionary perspective on life. My concern in this pe-

nultimate section is to convey briefly this evolutionary anti-
reductionism, and thereby to show how it is the historical
successor to the argument that the teleological character of
life distinguishes the biological from the physical sciences.
Darwin may have rid biology of teleology, but he did not,
according to many of his staunchest twentieth-century de-
fenders, thereby threaten the autonomy of biology.

Let us hear from Dobzhansky, Simpson, and Mayr in turn.
As fundamental as the insights provided by physics and
chemistry are, Dobzhansky argued, those fields do not con-
stitute the fundamental perspectives on life. Underlying all
characteristics of organisms and organismal processes are,
to be sure, molecular structures and mechanisms. But their
presence, in turn, must be understood evolutionarily, in terms
of natural selection. For instance, as he explained, in order
to understand how the process of respiration in vertebrates
takes place, one needs to know something about the chem-
ical properties of hemoglobin. But in order, in turn, to un-
derstand the presence of hemoglobin in vertebrates, one needs
to understand the role it plays in maintaining vertebrate or-
ganisms, and hence the causes of its increased prevalence
through natural selection within the lineages that led to to-
day's vertebrates. '

It is often alleged that the molecular level of biclogical
phenomena is the one in terms of which all other levels
must be understood in “new” biology. This is why mo-
lecular biology is boastfully styled “fundamental.” . . .1t
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is true that organismic level phenomena should be ana-
lyzed into molecular level components; it is equally true
that the molecular components acquire meaning when
viewed as the constitutents of organismic patterns and as

products of the evolutionary development of the living
world.®

Dobzhansky rarely missed the opportunity to stress the
importance of evolutionary biology vis-2-vis molecular bi-
ology. His strongest single statement in this regard, the one
so widely quoted— “Nothing in biology makes sense except
in the light of evolution”—actually arose in the context of
an article about how religious fundamentalism should not
be allowed to interfere with the teaching of evolution.®* How
else, Dobzhansky asked, if not in terms of an evolutionary
perspective, is one to make sense of all the rest of biology?
How is one to make sense, in particular, of (then) recent
findings concerning the universality of the genetic code and
the method of its translation? Having summarized the ma-
jor findings of several decades’ work in molecular biology,
Dobzhansky concluded, ““I submit that all these remarkable
findings make sense in the light of evolution; they are non-
sense otherwise.”* They are nonsense not only from a purely
religious point of view but also from a purely molecular point
of view. This is (or was certainly intended to be) a complete
turnaround from the reductionist perspective—to think that
evolutionary biology makes sense of molecular biology!

With equal enthusiasm, Simpson campaigned vigorously
against the all-importance of molecular biology:

The rate of progress [in the various biological sciences] is
uneven, and rapid advances take place now in one direc-
tion and now in quite another. Once a shove has been given
in one direction, perhaps by a technological or conceptual
breakthrough, perhaps by individual enthusiasm, per-
haps by what seems pure chance, a band wagon effect en-
sues. Students flock to the accelerating front; money is
poured into it; professional advancement, fame, and for-
tune follow it. That is only natural and is in one respect
desirable, for the band wagon effect feeds into a circle by
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which the rate of discovery in some one field is indeed
increased.

Fortunately, more than one aspect of biclogy may ac-
celerate at the same time, and with the great increase in
numbers of biologists not all crowding onto the same band
wagon. The gaudiest band wagon just now is manned by
reductionists, travels on biochemical and biophysical roads,
and carries a banner with a strange device: DNA. There
are, however, a good number of other, perhaps less gaudy
band wagons, going down other, perhaps less rapid roads,
under banners perhaps less vehemently saluted. At any
rate, we salute them all, and yet may fear that these band
wagons diminish travel on still other roads, which are
falling into neglect but which are also essential to reach
the destination toward which all are, or should be,
traveling.®®

Simpson acknowledged that physics and chemistry play
an important role in explaining why organisms take the forms
they do. Their role in that consists in elucidating “fow” or-
ganisms are structured and how they function. But com-
plete understanding of organic form requires also that we
know why they are physically and chemically so character-
ized. For what reasons having to do with survival and re-
production do the organisms under investigation have these
structures rather than some other? The why approach (to-
gether with Simpson's “what for” approach) involves, in short,
considerations as to how natural selection has shaped spe-
cies during their evolutionary histories.

The point about explanation in biology that I wpuld
particularly like to stress is this: to understand organisms
one must explain their organization. It is elementary that
one must know what is organized and how it is organized,
but that does not explain the fact or the nature of the or-
ganization itself. Such explanation requires knowledge: of
how an organism came to be organized and what function
the organization serves. Ultimate explanation in biology
is therefore necessarily evolutionary.®’
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Although I have saved Mayr’s antireductionism for last,
it could well have been discussed first. The influence of his
1961 article, “Cause and Effect in Biology,” on Dobzhansky’s
and Simpson’s manifestoes is unmistakable. Interestingly,
Mayr uses the concepts and terminology of molecular bi-
ology to mark the distinction that he uses to refute its all-
importance. Biology, Mayr argues, is made up largely of two
fields: “functional” and "“evolutionary” biology. “The func-
tional biologist deals with all aspects of the decoding of the
programmed information contained in the DNA code of the
fertilized zygote. The evolutionary bioclogist, on the other
hand, is interested in the history of these codes of infor-
mation and in the laws that control changes in these codes
from generation to generation.”*® Mayr’s point is simply this:
a functional biologist ultimately traces back the structure

and function of organisms of a particular species to the

expression of their gepetic material; the evolutionary biol-
ogist then takes up the issue of how, in the course of evo-
lutionary history, organisms of the species in question came
to possess the particular genetic material that they do. The
latter issues often involve considerations of natural sclec-
tion. Clearly neither field alone can provide a complete ac-
count of the organic world. They are entirely complementary.

CONCLUSION

One may resist identifying the distinctions pointed out by
Dobzhansky, Simpson and Mayr with the distinction be-
tween mechanistic and teleological approaches—perhaps on
the basis of one’s conviction that Darwin did, after all, re-
pudiate teleological thinking. Mayr, for one, has diligently
denied that Darwinism is teleological, preferring the label
“teleonomic.”® Differences between the new and old dis-
tinctions aside, though, important similarities remain, even
to the extent that they sometimes sound a lot alike. Con-
sider, for instance, the additional terminology that Mayr uses
to mark the distinction between functional and evolutionary
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biology, terminology he claims merely to have borrowed from
another Darwinian.”” He uses the term “‘proximate’ causa-
tion to refer to the sorts of causes invoked in functional ac-
counts, and the term "ultimate’” causation to refer to the
sorts of causes invoked in evolutionary accounts. Recall that
it was common among early mechanical philosophers to
distinguish mechanical from teleological explanations in
terms of the similar-sounding distinction between ‘‘proxi-
mate” and “final” causes. The proximate/ultimate termi-
nology enjoys wide use among contemporary biologists. (Of
course, whether Mayr was aware of it or not, the term “ul-
timate” causation, referring to evolution, also plays a rhe-
torical role in promoting the importance of evolutionary bi-
ology relative to molecular biology.)

More important than just how similar they SOund though
the older mechanism (or proximate-causej vs. teleology (or
final- cause) distinction and the more recent how (or func-
tional or proximate-cause) vs. why (or evolutionary or ul-
timate-cause) distinction have played very similar roles in
distinguishing the biological from the physical sciences. Prior
to Darwin, biologists did more than investigate the me-
chanical causes of organic phenomena, they sought teleo-
logical explanations as well. Physical scientists may have
been obliged to restrict their enquiries to mechanical causes,
but biologists were not. Whether or not the Darwinian rev-
olution invalidated the search for teleological explanations,
it did not restrict biologists to the same sorts of explana-
tions as their physical science counterparts. Invocations of
adaptive utility still play a major role in biology.

The Darwinian revolution changed biology, and with it,
science. But it conserved a great deal as well, including cen-
tral aspects of the mechanical worldview. It conserved the
importance of adaptive utilitarian reasoning in the biolog-
ical if not the physical sciences, and, along with that, it con-
served the relationship between the biclogical and physical
sciences,

The author is indebted to many historians of biology whose
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names are included in the notes. Very special thanks go to
Ernst Mayr and Shirley Roe, with whom I have greatly en-
joyed discussing these issues over the years. To those fa-
miliar with the work of the late Dov Ospovat, it will be clear
how much I have benefited from his contributions.
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