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simply unjustificd. The history of science, cognitive psychology, and so-
cial factors all constrain philosophy of science Just as they constrain sci-
cnce itself, It is time for naturalized philosophers of science to give up
their dogmas,
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DISCUSSION:
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Varivus claims have been made. recenily, that Darwin's argumeniation in the
Origin instantiates and so supporis some peneral philosophical proposal abowt
scientific theorizing, for example, the “semantic view™. Bu these claims are
grounded in various incorrect analyses of (hat argementation. A summary is
given here of an analysis defended ut greater length in several papers by the
present author. The historical and philesophical advantages of this anabysis are
explained briclly. Darwin’s Argumenl comprises three disting) evidential cases
on behalf of natural selection, cases, that is, for jis existence, its adeguacy and
its responsibility, Theurizing, today, about evolution by natural selection in-
volves a similar structure of evidential and explanatory concerns,

There arc now in the literature several sustained attempls o show that
Darwin’s argumentation in the Origin of Species (| 1859 1964) fits and
so vindicates some general philosophical proposal concerning scientific
theorizing, There is, however, no consensus aboul that argunentation nor
about the philosophical proposals. Most notably, Ruse (1975) has wiilten
on Darwin and the “reccived view" of the logical empiricists, Thagard
(1978) on Darwin and inference 1o the best explanation, Lloyd (1983) on
Darwin and the “semantic view”, and Kitcher (1985) on Darwin and ex-
planatory unification.

Recker (1987) has examined these wrilings and concluded that they all
fail in fitting Darwin exactly to their favored general proposal. Hodge
(1989) reached the same concluston. Bven more recently, Sintonen ( 1990,
disagrecing with Recker, has claimed that a certain version of the se-
mantic view does fit and is vindicated by the Origin, while Wilson (1992)
has presented Darwin's theory as having the logical structure and obser-
vational evidence of a paradigm in Kuhn's sense.

The purpose of the present discussion is (o explain why Sintonen's
claim cannot be accepled, and, much more broadly, (o indicate some
conditions that any such claim must meet if it is to he historically accurate
and philosophically cogent.
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Ultimately, the reason why Sintonen’s claim must be declined is that
it is grounded in a mistaken analysis of Darwin’s argumentation in the
Origin. Recker had urged—also mistakenly as it turns out (Hodge 1989)—
that throughout the Origin Darwin is always arguing for the causal efficacy
of natural selection, but that Darwin deploys three distinct argumentational
straicgies on behalfl of this single causal efficacy thesis. Sintonen (see,
especially, 1990, 689), disagreeing, holds, instead, that Darwin has two
arguinents: a short one to establish the existence of natural selection, and

a much longer one to establish its explanatory sufficiency for a wide range
ol phenomena.

Although Sintonen gels closer to a correct analysis of Darwin’s argu-
mentation than Recker, his two-argument analysis is still incorrect. His
mistake has arisen, as did Recker’s, mostly {rom not seeing how Darwin
conformed the structure of his argumentation to the vera causa (true cause)
ideal. Both Recker and Sintonen give extensive discussions of this ideal
as it was discussed by such authors as Herschel, Whewell and Mil] in
the 1830s and 1840s, but neither has seen (nor has Wilson) that in con-
forming his argumentation to that ideal, Darwin knowingly constructed
three distinct, evidential cascs, three component arguments, on behalf of
natural selection: first, a case for its existence as a causal process going
on in the world,; sccond, a case for its adequacy, its competence 1o pro-
duce, adapt and diversily species; and, third, a case for its responsibility,
for, that is, its having produced the species now living and the extinct
species found as fossils. So, in sum, natural selection exists, it can have
that sort and size of effect, and it has indeed formed the species that have
originated so far,

The drift of these three arguments—or, better, evidential cases within
Darwin's “one long argument”—can be recalled briefly. The first and
second arguments are contained in the first eight chapters of the Origin,
in its first edition. As for existence, species in the wild are subject to
changes in conditions of life, and domesticated species show that any
animals and plants exposed to changed conditions vary heritably. There
is hereditary variation in the wild, then. There is also a struggle for life,
for there is superfecundity and this entails a strupgle for food, space and
other limited requirements for life. In this struggle for life, there is a
differential survival and reproduction of hereditary variants, for some he-
reditary differences affect chances of survival and reproduction. There
cxists in nature, thercfore, a process of selective breeding, a process anal-
ogous to the selective breeding practiced by farmers and gardencrs. As
for adequacy, artificial selective breeding is known to be sufficient, com-
petent, or adequate to produce, within a species, distinct races—of dogs,
for example—-adapted to distinct human ends. These races do not count,
according to cuslomary criteria, as distinct species. But natural selection
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has vastly longer to work and is much more comprehensive and discrim-
inating. So, it can then produce races that would count as species, for
they would be more permanently and more perfectly adapted and diver-
gent in their organization, and henee infentile with one another, true breeding
in their characteristics and without intermediale varieties, {There is more
to Darwin’s adequacy case, obviously, but this is the primary line of
reasoning.)

The third argument is contained in the next five chaplers (the ninth,
that is, through the thirtcenth). As for responsibility. the theory that nat-
ural selection has been the main agency responsible for bringing into being
the living and exltinct species is more probable, and so is to be preferred
over any rival theory because it is better than any other at explaining
several Kinds or classes of {acts about those species: biogeographical facts,
embryological facts and so on.

Since 1 have set out elsewhere (Hodge 1977, 1987, 1989, 1991a and
1991b) the textual grounds and other advantages of this three-case, or
three-component argument, explication of the one long argument of the
Origin, and since | have indicated there, too, what can be learned from
the growing, specialist litcrature on such topics in the history of the phi-
losophy of science as the vera cansa ideal, Iet me allude here only o
some leading reasons for seeing this explication as historically instructive
and philosophically suggestive.

As the papers just cited attempl to show, Darwin's argumentation is in
keeping with Herschel's and Lyell’s endorsement of (his idcal as an ap-
propriate ideal for geological science; his argumentation is, therefore. not
in keeping with Whewell's rejection of the appropriateness of (his ideal
for that or any other science, nor, therefore, with Whewell's proposed
replacement for this ideal in natural science, generally—namely, the con-
silience of inductions. More remotely, then, Darwin's commitment Lo this
ideal is in descent from Reid’s claboration of what he took 10 be the
implications of Newton’s dicla about true and sufficient causes.

So much here for history. Philosophically, it is surely worth asking
whether current theorizing about evolution by natural selection still takes
the same form that Darwin gave his theorizing in 1859. For, as onc of
those papers (Hodge 1987) just cited urges, despite mathematical,
Mendelian and molecular developments in this century, much the same
structure of enquiry persists. There are questions about the definition of
natural sclection, and, beyond those definitional questions, there are cm-
pirical questions about its occurrence and prevalence (i.e., existence),
about its consequences and capacitics (i.¢., what it suffices 1o effect),
and about its past achievements (i.c.. for what it has been responsible).
These three clusters of empirical questions descend directly fram the old
vera causa evidential and explanatory concerns.
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It would seem, therefore, that if the analysis of Darwin’s argumentation

hinted at here is correct, then it imposes constraints on two gentes of -

task. First, anyone sceking to throw light on Darwin’s argumentation—
whether by mcans of semanticist, Kuhnian, or any other type of general
philosophical proposal—must show how light is thrown on the three-
casc, or three-component-argument, structuring of that argumentation (see
Hull 1989, 319). Second, anyone seeking to capture the form taken by
current theorizing about evoiution should be able to show how a similar
structuring of cvidential and cxplanatory concerns continues to be in-
volved in cstablishing the empirical status of the theory of evolution by
natural selection when this is construed, as it surcly has to be, as a prob-
abilistic causal theory.
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DISCUSSION:

AIMS AND ACHIEVEMENTS OF THE REDUCTIONIST
APPROACH IN BIOCHEMISTRY /MOLECULAR BIOLOGY/
CELL BIOLOGY: A RESPONSE TO KINCAID*
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Kincaid argues that molecular biology provides litthe support for the reduc-
tionist program, that biochemistry does not reveal commeon mechanisms, indeed
that biochemical theory obstructs discovery, These assertions clash with biolo-
gisls' stated advocacy aof reductionist programs and their claims about the con-
sequent unity of experimtental biology, This striking disagreement pocs beyond
differences in meaning granted to the tesms. More significant is Kincaid's mis-
understanding of what biochemists do, for a closer look at scientific practice—
and one of Kincaid's examples—reveals substantial progress toward explaining
biolegical function with biochemical models. With the molecular detail cmerge
unifying generalizations as well as further aspects of the lunctional processes.

The textbook Molecular Cell Biology begins, “We asserted in the pref-
ace 1o the first edition of this book that the reductionist approach and (he
new techniques of molecular biology would soon unify all cxperimenlal
biology. Now, four years later, perhaps the only surprise is the speed and
completeness with which biologists from fields formerly considered dis-
tant have embraced the new experimental approaches™ (Damell et al, 1990,
vii). Yet Kincaid (1990, 575, 587) writes, “|M]olecular biology provides
litle support for the reductionist program. . . . Nonetheless, reductive

- research strategies still find significant sympathy among practicing bi-

ologists, especially molecular biologists. . . . So it is worlh explaining
how the failure of reductive explanations bears on scientific practice™.
How can one account for this contrast in viewpoints between the bi-
ologists’ pride in proclaimed success and the philosepher’s complaint that
it cannot and should not be done? Part of the answer, of course. may lie
in alternative meanings attached to “reductionism”. A deeper and larger
issue is the proper recognition of what biologists actually strive 1o do,
and what the consequences of that doing currently are. Only a scrious
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