Ernst Mayr

Roots of Dialectical Materialism*

In the 1960s the American historian of biology Mark Adams came to
St. Petersburg in order to interview K. M. Zavadsky. In the course of
their discussion

Zavadsky asked: "Do you know Ernst Mayr?"

Adams: "Yes, very well."

Zavadsky: "Is he a Marxist?"

Adams: "He is not, so far as I know."

Zavadsky: "This is very curious because his writings

are pure dialectical materialism."

1 have been as puzzled about this comment as Zavadsky was about
my writings. What I was puzzled about was, which of my ideas or con-
cepts were considered by Zavadsky to be so close to those of the dialec-
tical materialists. I have been wondering about this for the past 30 years
and I think I have gradually come close to an answer. In this I have been
helped by a number of publications, particularly those of Engels (1),
Levins and Lewontin (2), and Loren Graham (3, 4). I eventually discov-
ered that I had at least six beliefs more of less shared by most
dialectical materialists (See below). I particularly benefited from the
Selsam-Martel Reader, which provides lengthy excerpts from the writ-
ings of Engels and other Marxist theoreticians.

In order to understand dialectical materialism, one must study its his-
tory. It was developed by Engels and Marx, but mostly by Engels, by ac-
cepting the historical approach of Hegel but rejecting Hegel's essential-
ism and physicalism. Indeed Engels states this quite concretely when he
says, "we comprehended the concepts in our heads once more materialis-
tically—as images of real things instead of regarding the real things as
images of this or that stage of development of the absolute concept."”
(1). In spite of his historical approach Hegel's thinking was in most re-
spects strongly Cartesian (physicalist) and this was the part rejected by
Marx and Engels. How evolutionary their thinking was they probably

* Dedicated to the memory of the great thinker and teacher Zavadsky
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did not fully realize until they read Darwin's Origin. Thisiswhy Marx
wrote such an enthusiastic letter to Engels "... this is the book which
contains the basis in natural history for our view." There was a second
point in the natural history literature that greatly impressed Engels. It
was the strongly empirical approach. Engels criticizes Hegel for his ex-
planation of the laws of dialectics, his "mistake liesin the fact that these
laws are foisted on nature and higtory as laws of thought, and not de-
duced from them." Incidentally, as L. Graham has pointed out to me,
Engels never used the combination didecticad materidism, but rather
"modern” or "new" materialism.

At the time when Engels and Marx developed their concepts of dia
lecticd materialism Cartesianism was dominant in philosophy but it was
not acceptable to Marx and Engels. Hence, their need to develop their
didectica materialism, in part as a result of their own thinking and in
part based on the analogous thinking of the contemporary naturalists.

Darwin is traditionally cited as the source of such evolutionary
thinking, as particularly well presented by Allen (5). However, such
thinking was widespread among naturdists, at leest as far back as the
early 19th century. For the last 200 years one could distinguish two
groups of biologists. One consgted of the experimentalists, usually
driven by "physics envy", who more or less adhered to the Cartesian
ideds. The other, the naturalists, who had an understanding of the his-
torical and haligtic aspects of living nature, but were often also vitalists
(6). Darwin's thinking that appealed so much to the didectic materia-
igs, was actually rather widespread among 19th century naturalists.

When | scrutinized the literature on diaectical materialism, partic-
ularly the work of Levinsand Lewontin (2), of Loren Graham (3, 4), of
Sdsam and Martel (7) and others, | encountered along list of principles
of diaectica materialism with which I, since my youth, had been famil-
iar as principles of natural history. Let me here enumerate six of them.

1). The universe is in date of perpetud evolution. This, of course, had
been an axiom for every naturalist at least as far back as Darwin but as
a generd thought going back to the age of Buffon.

2). Inevitably al phenomena in the inanimate as well as the living
world have a historical component.

3). Typological thinking (essentialism) fails to appreciate the
variability of al natural phenomenaincluding the frequency of plu-
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ralism and the widespread occurrence of heterogeneity.

4). All processes and phenomenaincluding the components of natural
systems are interconnected and act in many situations as wholes. Such
holism or organicism has been supported by naturalists sincethe middie
of the 19th century.

5). Reductionism, therefore, isamiseading approach becauseit fails
to represent the ordered cohesion of interacting phenomena, particularly
of parts of larger systems. Feeling this way about reductionism | have for
many years called attention to the frequency of epistatic interactions
among genes and to the genera cohesion of the genotype.

Didectica materialisn emphasizes that there is a hierarchy of levels
of organization, at each of which adifferent set of dialectical processes may
be at work. Thisisthe reason why reduction is often so unsuccessful.

6). The importance of quality. The qualitative approach, for instance,
is the only meaningful way to dea with uniqueness.

It is not known how many, perhaps most, of these principles were
arrived at independently by natural history and dialectical material-
ism. This much, however, can be easly demonstrated that the accep-
tance of this kind of thinking by naturalists goes way back into the 19th
century. And it is highly probable that it had an impact on the devel op-
ment of dialecticd materialistic thought.

The discovery of the similarity between didecticd materidism and
the thinking of the naturalists is not new. Several authors have caled
attention to it, particularly Allen (5). He starts quite rightly: "The pro-
cess of natural sdlection is as diaectical a process one could find in na
ture." Allen thought that the diadectic viewpoint of the naturalists had
been logt between 1890 and 1950, but actually he investigated only ex-
perimenta geneticswhere this wasindeed true. Zavadsky's comment on
my diaectical thinking was based to alarge part on my 1942 book, but
other evolutionists of this period were equally didectic.

Allen asserts that the "holistic materialism™ of the naturalists had
failed to incorporate two important diadectica views. First "the notion
that the internal change within a system is the result specificaly of the
interaction of opposing forces or tendencies within the system itsef."
Actually theevolutionary, behavioral, and ecological literatureisfull of
discussions of such interactions. Competition is atypical example so is
any instance of so-called struggle for existence, al coevolution, so-cdled
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arms races, efc. Again and again it was stated by authors that any giv-
en phenotype was the compromise between opposing selection pres-
sures. Territory systems and socid hierarchies are the result of the inter-
action of opposing forces. Neither can | see any validity in asecond dis-
tinction of didectic materialism versus the views of the naturdigts, that
"guantitative changes lead to qualitative changes." In dl of his examples
all of his supposedly quantitative changes are aready qualitative. A
chromosomal inversion is a qualitative change and so is any mutation
that results in a new isolating mechanism. In others words, | fail to see
any thinking among the holistic naturalists that is not compatible with
dialectical materiaism.

The next question we ought to ask is, "Are there any principles of
diaectics not shared by the naturaists?' For instance, do naturalists
support Engdss famous three laws of didectics

(2) "The law of the transformation of quantity into quality and vice versa"
(2) "The law of the inter-penetration of opposites.”
(3) "The law of the negation of the negation."

Engelss principle of negation has been referred to dso as the princi-
ple of contradiction. The word contradiction is liable to be somewhat
misleading. Opposites sometimes can be constructive. The best pheno-
type very often is a balance of severa opposing selection pressures. This
has often been pointed out by Darwinians.

Trandated into modern didectical terms, these three laws express
the following thoughts.

The firgt law is Smply seen as a principle of non-reductionism.

The second law is conddered as an explanation for the presence of
energy in nature, that is for its intrinsic nature and not as something
bestowed from the outside (e g., by God).

The third law, negation of the negation is a somewhat curious word-
ing of the assertion of continuous change in nature, e. g., no entity re-
mains congtant but is gradually replaced by another.

It is quite obvious that the naturdists would entirely agree.

Would Engds have supported dl the views held by modern Marxists?
The case of Lysenko clearly demonstrates that Engels would not have
done 0. Actually Lysenko's pseudo-science had nothing to do with di-
dectic materialism. That he had so much government support was due
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to his political influence and the scientific ignorance of Stalin and
Khrushchev. It would be a mistake to hold Lysenko's ideas as a black
mark against dialectic materialism.

Another component of modern Marxist thinking which | have trou-
bleto derive from diaectica materialism is the opposition of some lead-
ing Marxist biologigs to adaptationist thinking. | fed that this opposi-
tion is based on the erroneous notion that adaptation is a teleological
process. According to Levins and Lewontin, "organisms adapt to a
changing external world." But this does not correctly describe the pro-
cess of becoming adapted. What actualy happens is that each member
of a population is somewhat differently adapted to the environment of
the moment. Those that are mogt optimally adapted will have the best
chance not to be eliminated by natural sdection. | cannot see that there
is any conflict between this statement and the principles of dialectica
materialism. This statement certainly is not in any way an expresson of
Cartesianism because Descartes would have never alowed such an ex-
tent of variation in a population. The word adaptation, of course, is
somewhat ambiguous because it describes both a process and the result
of this process. Thisiswhy mos modern evolutionists say that the end
of the process is not adaptation but adaptedness. There is no foresight
inthis process, no teleologicd component, it is not something organisms
do. It is simply a description of the daily observed process of the eimi-
nation of the less-well adapted individuals.

If I understand it correctly, but I may well be mistaken, some Marx-
ists are dso in opposition to the Darwinian principle of the uniqueness
of the individual. No two individuas are the same, no two individuals
have the same genotype, no two individuals have exactly the same pro-
pensities. This is an amost inevitable consequence of the rejection of
essentialism. It is this property of populations which makes natural se-
lection possible. By a curious misunderstanding of this principle, amis-
understanding not shared by J. B. S. Haldane, thisprincipleis decried by
many Marxists, seemingly including Levins and Lewontin, as being in
conflict with the principle of equality.

In opposition to thisway of thinking | hold that genetic uniqueness
and civic equality aretwo entirely different things. Haldane, who came
to the same conclusion, inssted, therefore, that in order to provide equal
opportunities as far as possible to individual s with highly diverse abili-

16



ties, it was necessary to provide diverse opportunities (8). To insist that
all individuals areidentical would be afalling back to classical essential-
ism. Haldane for one clearly saw that human heterogeneity was not in
any conflict whatsoever with diaectica materialism. Indeed, Engelsaso
consistently emphasized the ubiquity of heterogeneity.

It would seem legitimate to claim that didecticd materidism in its
opposition to Cartesianism, reductionism, essentialism, and other as-
pects of physicalist thinking has not inhibited anywhere the advance of
biologica thought and where such inhibition is seemingly found, it is
dueto incorrect Marxist interpretations that are actualy not part of the
principles of diaectical materialism.

To repeat what | have said aready above and what so artled Zavad-
sky, what is amazing is the similarity in the thinking of naturalists and
didecticadl materidists. The so-caled dialectical world view is by and
large dso the world view of the naturalists, as opposed to that of the
physicalists. Naturalists have always been opposed to reductionism and
to the other physicdigt interpretations of the Cartesians. | would not be
surprised to learn that Engels got this world view in part from reading
the writings of Darwin and of other naturalists.

Dialectica materialism was for Engdls and Marx a general philoso-
phy of nature. It was achieved primarily by an diminaion of physical-
ism and Cartesianism. Would that be a philosophy of science that fully
accounts for the autonomous characteristics of biology? The viewpoint
| have presented in my recent book "ThisisBiology" is that it is neces-
sary to develop the characteristics and principles of the various "provin-
cia" sciences, such as physics and biology, in order to construct eventu-
aly a comprehensive Philosophy of Nature, which does equal justice to
al sciences (6).

| am deeply indebted to Professor L. Graham for many suggestions
for improvements of my origina draft.
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