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Introduction

The relationship between scientific thought and the broader context in which it
develops is a tantalizing, almost irresistible subject. It is central to the great drama
of the history of science—the effort of real human beings to understand an infi-
nitely complex reality. Scientists must rely on some theoretical framework to orga-
nize the gathering and interpretation of information, and this framework inevitably
has some relationship, not only to nature itself, but also to the circumstances in
which scientists live, work, and think.

This book addresses one episode in this drama by examining the crosscultural
transmission of a metaphor in scientific thought. Specifically, it explores the fate of
an expression—the "struggle for existence"—utilized by a member of one culture,
the Englishman Charles Darwin, to explain his selection theory to members of a
quite different culture, the intellectuals of tsarist Russia.1

My central contention is that the critical reaction of Russian intellectuals to this
metaphor and its conceptual implications had substantial consequences for Rus-
sian evolutionary thought. For Darwin and other leading British evolutionists, the
expression "struggle for existence" appealed to common sense, and its Malthusian
associations posed no problem. For Russian intellectuals, however, it was at best
imprecise and confusing; at worst, and this was much more common, it was falla-
cious and offensive. They reacted negatively to what they perceived as a transpar-
ent introduction of Malthusianism—or, for some, simply the British enthusiasm
for competition—into evolutionary theory. Very few thought this flaw justified
total rejection of Darwin's ideas. A more common reaction was to break down the
struggle for existence into its component parts, to explore their relationship and
relative importance in nature, and to conclude that Darwin had greatly exaggerated
the role of the two parts most closely identified with Malthus: that is, of overpop-
ulation as the generator of conflict and of intraspecific competition as its result.
This response defined a general direction of inquiry. Yet each individual scientist—
influenced by his own biological material, disciplinary training, ideological orien-
tation, and various biographical factors—took a different path.

I suggest that this response followed from the material circumstances of Russian
life—from its class structure and political traditions, and from the characteristics
of its land and climate. These gave rise to a mutually reinforcing combination of
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4 DARWIN WITHOUT MALTHUS

"anti-Malthusian" and "non-Malthusian" sentiments. By anti-Malthusian I refer
to the negative reaction to Malthus's political doctrine that characterized Russian
intellectuals across the political spectrum. By non-Malthusian I refer to the lack of
commonsensical resonance between the experiences of Russians living on a vast
continental plain and Malthus's vision of a natural world in which organisms were
pressed into mutual conflict by population pressures. Anti-Malthusianism so per-
meated Russians' comments about Darwin's theory that I am confident the reader
will soon grant me this point. The evidence for non-Malthusianism is less decisive,
I think, because it was expressed more subtly; it often appeared as a simple descrip-
tion of nature ("nature is but thinly populated and features the struggle of organ-
isms against the elements") or within an explicitly anti-Malthusian assertion ("only
a naturalist blinded by Malthusianism would contend that nature is overpopulated
and that conflicts within it transpire primarily between organism and organism").

As one would expect, such a pervasive characteristic of Russian evolutionary
thought has been noticed previously. The more cosmopolitan Russian intellectuals
of the nineteenth century, including P. A. Kropotkin and K. A. Timiriazev, them-
selves remarked on the distinctive anti-Malthusianism of their countrymen. From
the 1930s through the 1950s, Lysenkoist historians, seeking to portray themselves
as the rightful heirs to a proud national tradition, applauded the perspicacity of
earlier Russian evolutionists who had identified and corrected Darwin's "Malthu-
sian error." In the 1970s K. M. Zavadskii commented on the Russian preoccupa-
tion with "the problem of the struggle for existence," and Ia. M. Gall explored the
views of Russian botanists in a rich monograph entitled The Struggle for Existence
as a Factor in Evolution. In the West, James Allen Rogers has written several illu-
minating essays about the criticism of Darwin's Malthusianism by Russia's social
thinkers, and Alexander Vucinich has also noted Russian skepticism about the
struggle for existence. As this present volume was nearing completion, Francesco
M. Scudo and Michele Acanfora published a fine essay on Darwin in Russia in
which they discussed this skepticism briefly but perceptively.2

This book is organized as follows: Chapter 1 introduces Darwin's concept of the
struggle for existence, notes the unproblematic association of this metaphor with
Malthus by Darwin and other leading British evolutionists, and describes the audi-
ence that awaited it in Russia. Chapter 2 explores the overwhelmingly negative
reaction to Malthus by Russian social thinkers, documents their frequent associa-
tion of Darwin's theory with Malthus's political doctrine, and examines the differ-
ent ways in which they analyzed the Darwin-Malthus connection. The core of this
volume, chapters 3 through 8, is devoted to the scientific work of a number of
important Russian scientists, representing three generations and a range of biolog-
ical disciplines and political orientations. As these figures are largely unfamiliar to
Western readers, I begin each chapter with a biographical sketch before discussing
the scientist's reaction to Darwin's metaphor both in general formulations and in
approaches to specific scientific issues. A. N. Beketov (1825-1902) was Russia's
premier botanist of the nineteenth century, an evolutionist before 1859, a liberal,
and a religious man. S. I. Korzhinskii (1861-1900) was the controversial botanical
geographer and political conservative who developed the "theory of heterogene-
sis," a mutation theory published two years before Hugo de Vries's Die Mutation-
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stheorie. I.1. Mechnikov (1845-1916) was a zoologist and pathologist, a liberal and
an atheist, and the Nobel Prize-winning author of the phagocytic theory of inflam-
mation. K. F. Kessler (1815-1881) was the eminent and politically moderate ichth-
yologist who became the seminal theorist of Russia's mutual aid tradition. P. A.
Kropotkin (1842-1921) was the geologist, geographer, and anarchist with whom
Westerners usually associate this tradition. Finally, I turn to two classical Darwin-
ians who constitute illustrative exceptions to the rule: the pioneer-naturalist N. A.
Severtsov (1827-1885) and "Darwin's Russian Bulldog," plant physiologist K. A.
Timiriazev (1843-1920). These seven individuals, together with the many others
who are treated less extensively in this volume—including V. M. Bekhterev, M. N.
Bogdanov, A. F. Brandt, N. Ia. Danilevskii, V. V. Dokuchaev, V. O. Kovalevskii,
N. F. Levakovskii, M. A. Menzbir, N. D. Nozhin, and I. S. Poliakov—hardly
exhaust the list of relevant, thinkers, but they do include almost every major figure
and provide, I think, a fair representation of Russian views.3

Having described what this book is, let me make clear what it is not. It is not a
comprehensive history of Russian responses to Darwin; that would require exam-
ination of a multitude of institutions, issues, and political and philosophical ten-
dencies that the reader will not encounter here. Nor does my argument rest on any
particular view of the actual relationship between Malthus's ideas and Darwin's
creative path to the selection theory, Russians could not respond to that relation-
ship (whatever it was) but only to Darwin's quite explicit association of his views
with Malthus's and to their own identification of a connection between the two
thinkers.

A few final introductory comments are in order. First, I have attempted to pres-
ent each scientist's views on the struggle for existence essentially as he himself did.
Philosophical assumptions, anthropomorphisms, and political implications so per-
meate these arguments that their flow would be entirely disrupted if I were to dwell
on each one. I often rely, therefore, on the perspicacity of the reader, Second,
although I have organized this book largely around individuals, I can offer only
general suggestions regarding the process by which each drew his conclusions. As
we know from numerous studies, the relationship between this process of scientific
creativity, on the one hand, and a scientist's self-presentation in publications and
reminiscences, on the other, is problematic. Yet the admittedly complex individ-
uality of each Russian's thinking conformed to a general pattern. My goal is to
expose that pattern, to suggest two general sources of it, and to explore the intel-
lectual consequences of Russians' attempts to separate Darwin from Malthus.



CHAPTER 1

Darwin's Metaphor and
His Russian Audience

Every one knows what is meant and is implied by such metaphorical expressions,
and they are almost necessary for brevity.1 (Charles Darwin, 1861)

By his use of metaphor Darwin appealed to the common knowledge of his audience
about certain subjects in order to enlighten them about another, the relationships
in nature that resulted in evolution. His metaphors resonated, albeit unequally,
within influential and relatively broad sectors of British society, and so added
poetic vision and commonsensical power to his argument. Such rhetorical author-
ity contributes to a metaphor's cognitive function, enabling it to clarify certain
points and obscure others, to encourage exploration of certain questions and dis-
tinctions, and to relegate others to relative unimportance.

This chapter introduces several subjects important to the transmission of Dar-
win's metaphor "struggle for existence" from Great Britain to Russia. I begin by
discussing what Darwin meant by this expression. Then I examine its unproble-
matic association with Malthus for Darwin and other leading British evolutionists,
and note the particular aspects of the "struggle for existence" that plausibly might
have been identified with Malthus's influence. I end with a sketch of the audience
that awaited Darwin's Malthusian metaphor in Russia.

Darwin on the Struggle for Existence

"Nothing is easier than to admit in words the truth of the universal struggle for
life," wrote Charles Darwin in On the Origin of Species by Means of Natural Selec-
tion or the Preservation of Favoured Races in the Struggle for Life, "or more difficult
than constantly to bear this conclusion in mind."2

To ease this difficulty Darwin devoted the third, pivotal chapter of the Origin
entirely to the struggle for existence. The two previous chapters had prepared the
analogy between artificial and natural selection. Chapter 1, "Variation Under
Domestication," concerned the wide range of variations found in domesticated ani-
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mals and the selective breeding of varieties among them. Chapter 2, "Variation
Under Nature," established the great number of individual variations in nature.
The reader was thus prepared for an explanation of nature's counterpart to artificial
selection, which Darwin presented in Chapter 3, "Struggle for Existence," and
Chapter 4, "Natural Selection."

Introducing his concept of the struggle for existence Darwin explained:

I use the term Struggle for Existence in a large and metaphorical sense, including
dependence of one being on another, and including (which is more important) not
only the life of the individual, but success in leaving progeny. Two canine animals
in a time of dearth, may be truly said to struggle with each other which shall get
food and live. But a plant on the edge of a desert is said to struggle for life against
the drought, though more properly it should be said to be dependent on the mois-
ture. A plant which annually produces a thousand seeds, of which on an average
only one comes to maturity, may be more truly said to struggle with the plants of
the same and other kinds which already clothe the ground. The missletoe is depen-
dent on the apple and a few other trees, but can only in a far-fetched sense be said
to struggle with these trees, for if too many of these parasites grow on the same
tree, it will languish and die. But several seedling missletoes, growing close together
on the same branch, may more truly be said to struggle with each other. As the
missletoe is disseminated by birds, its existence depends on birds; and it may met-
aphorically be said to struggle with other fruit-bearing plants, in order to tempt
birds to devour and thus disseminate its seeds rather than those of other plants. In
these several senses, which pass into each other, I use for convenience sake the
general term of struggle for existence.3

The "struggle for existence," then, was a metaphor for a number of different rela-
tionships among organisms, and between the organism and physical conditions,
that resulted in the survival and reproductive success of some individuals, and the
death and less frequent reproduction of others.

This struggle for existence followed necessarily from the rate at which organisms
reproduced: "As more individuals are produced than can possibly survive," Dar-
win explained, "there must in every case be a struggle for existence, either one indi-
vidual with another of the same species, or with the individuals of distinct species,
or with the physical conditions of life. It is the doctrine of Malthus applied with
manifold force to the whole animal and vegetable kingdoms."4

Darwin acknowledged that naturalists knew little about the actual dynamics of
the struggle for existence in any specific case. Try to imagine how to give one form
an advantage over another, he suggested. "Probably in no single instance should
we know what to do, so as to succeed. It will convince us of our ignorance on the
mutual relations of all organic beings; a conviction as necessary, as it seems to be
difficult to acquire."5

Such ignorance did not, however, compromise a fundamental truth: the tangle
of different relations in nature conferred an overall advantage on some individuals.
This summary advantage provided the material for natural selection:

If there be, owing to the high geometrical powers of increase of each species, at
some age, season, or year, a severe struggle for life, and this certainly cannot be
disputed; then, considering the infinite complexity of the relations of all organic
beings to each other and to their conditions of existence, causing an infinite diver-
sity in structure, constitution, and habits, to be advantageous to them, I think it
would be a most extraordinary fact if no variation ever had occurred useful to each
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being's own welfare, in the same way as so many variations have occurred useful
to man. But if variations useful to any organic being do occur, assuredly individ-
uals thus characterised will have the best chance of being preserved in the struggle
for life; and from the strong principle of inheritance they will tend to produce off-
spring similarly characterised. This principle of preservation, I have called, for the
sake of brevity, Natural Selection.6

For Darwin these inextricably linked processes of the struggle for existence and
natural selection were principally responsible for the divergence of characters and
the emergence of new species.7

Although he was primarily interested in the struggle for existence as a totality
with a single end result (the advantage of one form over another), Darwin did
develop several points about its actual dynamics. First, the central aspect of the
struggle for existence was not the relationship between an organism and physical
conditions, but rather that among organisms themselves. As one traveled from a
damp to a dry region, for example, some species grew rarer and finally disappeared.
One might attribute this to the fact that these species were unable to survive in a
dry climate, "but this," Darwin insisted, "is a very false view." Physical conditions
acted "in main part indirectly by favoring other species." This truth was readily
apparent from "the prodigious number of plants in our gardens which can perfectly
well endure our climate, but which never become naturalised, for they cannot com-
pete with our native plants, nor resist destruction by our native animals."8

Darwin's insistence upon the ceritrality of organism-organism relations was
related to his perception that nature was packed to capacity with living beings. One
form could increase its numbers only at the expense of another. "The face of
Nature," he wrote, "may be compared to a yielding surface, with ten thousand
sharp wedges packed close together and driven inwards by incessant blows, some-
times one wedge being struck, and then another with greater force."9

Yet he acknowledged that organisms were not everywhere packed wedgelike
together and that the dynamics of the struggle for existence differed therefore in
different physical settings:

Even when climate, for instance extreme cold, acts directly, it will be the least vig-
orous, or those which have got least food through the advancing winter, which will
suffer m o s t . . . . Each species, even where it most abounds, is constantly suffering
enormous destruction at some period of its life, from enemies or from competitors
for the same place and food; and if these enemies or competitors be in the least
degree favoured by any slight change of climate, they will increase in numbers, and,
as each area is a/ready fully stocked with inhabitants, the other species will
decrease. When we travel southward and see a species decreasing in numbers, we
may feel sure that the cause lies quite as much in other species being favoured, as
in this one being hurt. So it is when we travel northward, but in a somewhat lesser
degree, for the number of species of all kinds, and therefore of competitors, decreases
northwards; hence in going northward, or in ascending a mountain, we far oftener
meet with stunted forms, due to the directly injurious action of climate, than we
do in proceeding southwards or in descending a mountain. When we reach the
Arctic regions, or snowcapped summits, or absolute deserts, the struggle for life is
almost exclusively with the elements [my emphasis].10

Some regions, then, were not teeming with life; there, not the wedging of organism
against organism, but rather the metaphorical struggle of the organism against the
elements, assumed primary importance. In Chapter 6, "Difficulties of Theory,"
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Darwin again specified that natural selection acted principally through competition
between life forms "in each well-stocked country."11

This qualification apparently concerned him little, however, for nature in the
Origin remained an essentially superfecund and plenitudinous "entangled bank."12

This was one in a series of images, including that of a "hothouse" and an "entan-
gled jungle," that Darwin had originally employed in reference to the particular
features of tropical nature. Indeed, the attempt to describe the natural setting in
Bahia, Brazil, to his countrymen familiar only with the temperate zone produced
some of Darwin's most poetic and evocative prose:

Such are the elements of the scenery, but it is a hopeless attempt to paint the gen-
eral effect. Learned naturalists describe these scenes of the tropics by naming a
multitude of objects, and mentioning some characteristic feature of each. To a
learned traveller this possibly may communicate some definite ideas: but who else
from seeing a plant in an herbarium can imagine its appearance when growing in
its native soil? Who from seeing choice plants in a hothouse, can magnify some
into the dimensions of forest trees, and crowd others into an entangled jungle? Who
when examining in the cabinet of the entomologist the gay exotic butterflies, and
singular cicadas, will associate with these lifeless objects, the ceaseless harsh music
of the latter, and the lazy flight of the former,—the sure accompaniments of the
still, glowing noonday of the tropics? It is when the sun has attained its greatest
height, that such scenes should be viewed: then the dense splendid foliage of the
mango hides the ground with its darkest shade, whilst the upper branches are ren-
dered from the profusion of light of the most brilliant green. In the temperate zones
the case is different—the vegetation there is not so dark or so rich, and hence the
rays of the declining sun, tinged of a red, purple, or bright yellow colour, add most
to the beauties of those climes. When quietly walking along the shady pathways,
and admiring each successive view, I wished to find language to express my ideas.
Epithet after epithet was found too weak to convey to those who have not visited
the intertropical regions, the sense of delight which the mind experiences. I have
said that the plants in a hothouse fail to communicate a just idea of the vegetation,
yet I must recur to it. The land is one great wild untidy, luxuriant hothouse, made
by Nature for herself, but taken possession of by man, who has studded it with gay
houses and formal gardens. How great would be the desire in every admirer of
nature to behold, if such were possible, the scenery of another planet! yet to every
person in Europe, it may be truly said, that at the distance of only a few degrees
from his native soil, the glories of another world are opened to him. In my last
walk I stopped again and again to gaze on these beauties, and endeavoured to fix
in my mind for ever, an impression which at the time I knew sooner or later must
fail. The form of the orange-tree, the cocoanut, the palm, the mango, the tree-fern,
the banana, will remain clear and separate; but the thousand beauties which unite
these into one perfect scene must fade away; yet they will leave, like a tale heard
in childhood, a picture full of indistinct, but beautiful figures.13

The codiscoverer of natural selection, Alfred Russel Wallace, later discussed the
coincidence between the specific attributes of this "entangled jungle," on the one
hand, and the emphasis on organism-organism relations in the selection theory, on
the other.14

A second critical point about the dynamics of the struggle for existence was that
it was most severe among like forms. "The struggle almost invariably will be most
severe between the individuals of the same species, for they frequent the same dis-
tricts, require the same food, and are exposed to the same dangers," Darwin
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wrote. 15 "Almost equally severe" was the struggle among varieties of the same spe-
cies; struggle between species of the same genus was more intense than between
species of distinct genera. 16

Throughout the Origin Darwin used the words "struggle" and "competition"
interchangeably. He did not address the relative importance of indirect competi-
tion and direct conflict among organisms, but gave the former greater weight in his
book. His unification of all aspects of natural relations within the metaphor "strug-
gle for existence, " and in such phrases as "the great battle for life" and the "war of
nature, " contributed a certain rhetorical power to his argument, at least for a Brit-
ish audience. Consider his use of battle imagery in the final passage of his chapter
on the struggle for existence: "When we reflect on this struggle, we may console
ourselves with the full belief, that the war of nature is not incessant, that no fear is
felt, that death is generally prompt, and that the vigorous, the healthy and the
happy survive and multiply. "17 Here Darwin sacrificed precision for eloquence: in
the metaphorical sense, his struggle for existence is incessant (although it varies in
severity) and death is not generally prompt. 18

In the Origin the struggle for existence transpired almost entirely among individ-
uals, but Darwin did invoke group selection to explain sterile forms among ants:
"If such insects had been social, and it had been profitable to the community that
a number should have been annually born capable of work, but incapable of pro-
creation, " he argued, "I can see no very great difficulty in this being effected by
natural selection. "19 In Descent of Man (1871) his effort to establish the continuity
between animals and humans led him to address more fully the evolutionary
origins of sociality. He observed that "animals of many kinds are social" and dis-
cussed cooperation among insects, rabbits, sheep, monkeys, horses, cows, wolves,
and birds. This he attributed in part to"mere habit, " but chiefly to natural selection:

For with those animals which were benefited by living in close association, the
individuals which took the greatest pleasure in society would best escape various
dangers; whilst those that cared least for their comrades and lived solitary would
perish in greater numbers. With respect to the origin of the parental and filial affec-
tions, which apparently lie at the basis of the social affections, it is hopeless to
speculate; but we may infer that they have been to a large extent gained through
natural selection. 20

In Descent of Man cooperation often conferred an advantage on individuals (as in
the above citation) and on a group as a whole: "Those communities, which
included the greatest number of the most sympathetic members, would flourish
best and rear the greatest number of offspring. "21 Darwin emphasized, however,
that such cooperation extended only to "associated groups, " not to species per se,
and that natural selection could not alter one species for the exclusive benefit of
another.

Darwin never commented directly on the relationship between cooperation and
the struggle for existence among individuals. It may well not have occurred to him
that some might identify a tension between the combat and dependency relations
that he included within his metaphor. It was left to the reader to infer that, for
Darwin, cooperating forms were still engaged in a metaphorical struggle for exis-
tence among themselves.
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Although his ideas about evolution had always been inseparable from his
thoughts about the genesis and nature of man, Darwin confined himself in the Ori-
gin to the suggestion that "light will be thrown on the origin of man and his his-
tory. "22 In Descent of Man he explained that the same factors responsible for evo-
lution by natural selection among lower organisms—variation, heredity, and the
struggle for existence—obtained also among humans:

Man is liable to numerous, slight, and diversified variations, which are induced by
the same general causes, are governed and transmitted in accordance with the same
general laws, as in the lower animals. Man tends to multiply at so rapid a rate that
his offspring are necessarily exposed to a struggle for existence, and consequently
to natural selection. 23

Even an inattentive reader of Descent of Man would have encountered numerous
passages in which Darwin's discussion of the struggle for existence among humans
reflected his "Liberal or Radical" political views. 24 Let us consider only two that
raised the broader social implications of his biological theory:

Natural selection follows from the struggle for existence; and this from a rapid rate
of increase. It is impossible not bitterly to regret, but whether wisely is another
question, the rate at which man tends to increase; for this leads in barbarous tribes
to infanticide and many other evils, and in civilised nations to abject poverty, cel-
ibacy, and to the late marriages of the prudent. But as man suffers from the same
physical evils with the lower animals, he has no right to expect an immunity from
the evils consequent on the struggle for existence. Had he not been subjected to
natural selection, assuredly he would never have attained to the rank of manhood.
When we see in many parts of the world enormous areas of the most fertile land
peopled by a few wandering savages, but which are capable of supporting numer-
ous happy homes, it might be argued that the struggle for existence had not been
sufficiently severe to force man upwards to his highest standard. Judging from all
that we know of man and the lower animals, there has always been sufficient vari-
ability in the intellectual and moral faculties, for their steady advancement through
natural selection. No doubt such advancement demands many favourable concur-
rent circumstances; but it may well be doubted whether the most favourable would
have sufficed, had not the rate of increase been rapid, and the consequent struggle
for existence severe to an extreme degree. 25

And in the concluding chapter:

The advancement of the welfare of mankind is a most intricate problem; all ought
to refrain from marriage who cannot avoid abject poverty for their children; for
poverty is not only a great evil, but tends to its own increase by leading to reck-
lessness in marriage. On the other hand, as Mr. Galton has remarked, if the prudent
avoid marriage, whilst the reckless marry, the inferior members will tend to sup-
plant the better members of society. Man, like every other animal, has no doubt
advanced to his present high condition through a struggle for existence consequent
on his rapid multiplication; and if he is to advance still higher he must remain
subject to a severe struggle. Otherwise he would soon sink into indolence, and the
more highly-gifted men would not be more successful in the battle of life than the
less gifted. Hence our natural rate of increase, though leading to many and obvious
evils, must not be greatly diminished by any means. There should be open com-
petition for all men; and the most able should not be prevented by laws or customs
from succeeding best and rearing the largest number of offspring. Important as the
struggle for existence has been and even still is. yet as far as the highest part of
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man's nature is concerned there are other agencies more important. For the moral
qualities are advanced, either directly or indirectly, much more through the effects
of habit, the reasoning powers, instruction, religion, &c., than through natural
selection; though to this latter agency the social instincts, which afforded the basis
for the development of the moral sense, may be safely attributed. 26

The point here is not to identify Darwin with any particular current of "Social
Darwinism" nor, clearly, with an unalloyed Malthusian outlook. It is, rather, to
illustrate the unsurprising fact that he shared the ideological outlook of his class,
circle, and family. This outlook was not universal, and a reader of Descent of Man
who did not share it—who did not agree that the ideal society provided "open
competition for all men, " that such competition favored "the more highly-gifted"
and led to progress, that the poor should limit their numbers, and so forth—such
a reader might easily identify the author's ideological preconceptions as bourgeois,
Malthusian, or, perhaps, typically British.

The Malthus Connection

Twice in the Origin Darwin characterized his concept of the struggle for existence
as "the doctrine of Malthus applied with manifold force to the whole animal and
vegetable kingdoms. " This was but one of several occasions on which he and his
allies associated this metaphor with Malthus's doctrine. It is this common associ-
ation, which has a historical reality independent of Malthus's actual role in Dar-
win's creative process, to which I refer by the phrase "the Malthus connection. "

The Reverend Thomas Robert Malthus (1766-1834) was the product of a mer-
chant family and the father of three children. In 1798 he published An Essay on
the Principle of Population, as It Affects the Future Improvement of Society, a short,
trenchant critique of Godwin, Condorcet, and other advocates of the Enlighten-
ment view that humans and human society were infinitely perfectible. 27 For Mal-
thus such optimism foundered on an inexorable natural law: "Population, when
unchecked, increases in a geometrical ratio. Subsistence increases only in an arith-
metical ratio. " Thus, all organisms were subject to "a strong and constantly oper-
ating check on population. " Among plants and animals this check took the form
of "waste of seed, sickness, and premature death. " Among humans it was expressed
in"misery and vice. " More specifically, Malthus identified"positive checks" (such
as war, famine, and epidemics), which raised the mortality rate, and less significant
"preventive checks" (such as postponement of marriage and childbearing), which
lowered the birthrate. Both forms of "misery and vice" were ultimately attributable
to the relative scarcity of provisions. 28

Malthus built his argument on the familiar terrain that humans, like other organ-
isms, were subject to natural law—and he illustrated his argument with many
examples from the plant and animal kingdoms. When resources were plentiful,
organic populations increased rapidly, only to be "repressed afterwards by want of
room and nourishment" and, among animals, by beasts of prey. 29 Human tribes
expanded similarly in times of plenty and sought new territories to accommodate
their larger numbers. An expanding tribe easily overwhelmed a peaceful neighbor,
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but when it encountered one driven, like itself, by population pressures, "the con-
test was a struggle for existence; and they fought with a desperate courage, inspired
by the reflection, that death was the punishment of defeat, and life the prize of
victory. "30

Wars, famines, epidemics, and other scourges were, then, inherent to human
existence. With equal inevitability these ills fell unevenly on the population.
Nature's creations were not equally perfect, Malthus observed, and "where there is
any inequality of conditions... the distress arising from a scarcity of provisions,
must fall hardest upon the least fortunate members of society. "31

For Malthus the relentlessly imbalanced progressions constituted a powerful
force for stasis in nature and society. Ridiculing Condorcet's speculations about
"the organic perfectibility, or degeneration, of the race of plants and animals, " Mal-
thus observed that even breeders of domesticated animals operated within sharply
defined limits. They had, for example, succeeded in breeding Leicester sheep with
small heads and legs, but "I should not scruple to assert, that were the breeding to
continue for ever, the head and legs of these sheep would never be so small as the
head and legs of a rat. "32 Those who projected a future of harmony and prosperity
for all humans ignored nature's severe strictures on change. One might write with
equal authority of man's future as an ostrich:

A writer may tell me that he thinks man will ultimately become an ostrich. I cannot
properly contradict him. But before he can expect to bring any reasonable person
over to his opinion, he ought to show, that the necks of mankind have been grad-
ually elongating; that the lips have grown harder, and more prominent; that the
legs and feet are daily altering their shape; and that the hair is beginning to change
into stubs of feathers. And till the probability of so wonderful a conversion can be
shown, it is surely lost time and lost eloquence to expatiate on the happiness of
man in such a state; to describe his powers, both of running and flying; to paint
him in a condition where all narrow luxuries would be condemned; where he
would be employed only in collecting the necessaries of life; and where, conse-
quently, each man's share of labour would be light, and his portion of leisure
ample. 33

Visions of social progress and reforms toward that end were, then, chimerical:

I see no way by which man can escape from the weight of this law which pervades
all animated nature. No fancied equality, no agrarian regulations in their utmost
extent, could remove the pressure of it even for a single century. And it appears,
therefore, to be decisive against the possible existence of a society, all the members
of which, should live in ease, happiness, and comparative leisure; and feel no anx-
iety about providing the means of subsistence for themselves and families. 34

For Malthus, then, rather than pursuing unnatural and unrealizable goals, nations
should abolish impediments to free competition. Britain's system of parish poor
laws, for example, was, like all charity, shortsighted and ultimately counterproduc-
tive. It increased population but not provisions, and so diminished the amount of
food available to the industrious poor; it also encouraged dissipation at the expense
of frugality and independence.

Malthus's original Essay was a hurried, political pamphlet. In 1803 he issued a
much-revised second edition, entitled An Essay on the Principle of Population, or



DARWIN'S METAPHOR AND HIS RUSSIAN AUDIENCE 1 5

a View of Its Past and Present Effects on Human Happiness with an Inquiry into
our Prospects Respecting the Future Removal or Mitigation of the Evils Which It
Occasions. Here he examined in detail the various checks on population growth in
different countries and emphasized one, "moral restraint, " that he had given short
shrift in 1798. This introduced a somewhat hopeful note into Malthus's vision of
human prospects, which remained nevertheless profoundly pessimistic. 35

Although much criticized, Malthus's views quickly entered the mainstream of
British thought and exercised a "magisterial influence on public opinion" until the
last decades of the nineteenth century. 36 They became, as Robert Young has put it,
"as commonplace in the first half of the nineteenth century as Freud's were in the
twentieth. "37 Malthus enjoyed several advantages in the battle against his critics:
his argument was easily comprehensible and lucidly presented, it provided the
British ruling class with an argument against social reform, and it appeared pro-
phetical after an 1801 census suggested that Britain had undergone a population
explosion. 38

Malthus's Essay, then, was an eminently reputable source when, in September
1838, while pondering possible mechanisms of evolution, the twenty-nine-year-old
Charles Darwin picked up its sixth edition. He was much impressed and, as
Edward Manier has demonstrated, elevated Malthus to an important place in the
cognitive "cultural circle" that provided him with ideas about mind, social philos-
ophy, religion, and scientific methodology. Malthus was the sole political econo-
mist among the forty-five authors cited most frequently by Darwin in his note-
books and early manuscripts; he was one of only six authors to be cited ten or more
times there as well as in Darwin's autobiography. 39

It would be unnecessarily tedious to review Darwin's many references to Mal-
thus in subsequent years. These began with a note on September 28, 1838, and
included substantial passages in Darwin's sketches of the selection theory in 1842
and 1844. In the 1850s, while laboring over his "big book" on natural selection,
Darwin noted that he had also read Godwin's treatise on population and "various
other Essays written against Malthus' great work, with all the attention of which I
am capable, but I cannot say that they have had any weight with me. "40 Although
he had earlier encountered the term "struggle for existence" in the work of geologist
Charles Lyell, and although he knew that Benjamin Franklin and others had dis-
cussed the rapid rate at which organisms multiplied, Darwin always associated his
struggle for existence with "the law of increase so philosophically enunciated by
Malthus. "41

When his Origin came under attack, Darwin identified with the unfairly
maligned Malthus. Referring to one critic of the selection theory, he confided to
Charles Lyell in June 1860 that "It consoles me that [he] sneers at Malthus, for that
clearly shows, mathematician though he may be, he cannot understand common
reasoning. By the way what a discouraging example Malthus is, to show during
what long years the plainest case may be misrepresented and misunderstood. "42

When Alfred Russel Wallace urged him to abandon the confusing term "natural
selection, " Darwin responded, "1 doubt whether the use of any term should have
made the subject intelligible to some minds, clear as it is to others; for do we not



16 DARWIN WITHOUT MALTHUS

see even to the present day Malthus on Population absurdly misunderstood? This
reflection about Malthus has often comforted me when I have been vexed at the
misstatement of my views. "43

Darwin commented publicly on his debt to Malthus in a famous passage in his
autobiography (1876):

In October 1838, that is, fifteen months after I had begun my systematic enquiry,
I happened to read for amusement Malthus on Population, and being well prepared
to appreciate the struggle for existence which everywhere goes on, from long-con-
tinued observation of the habits of animals and plants, it at once struck me that
under these circumstances favourable variations would tend to be preserved, and
unfavourable ones to be destroyed. The result of this would be the formation of
new species. Here, then, I had at last got a theory by which to w o r k . . . . 44

Other leading British evolutionists found Malthus an equally authoritative and
reputable source. Alfred Russel Wallace indicated several times that Malthus's
insights had played an important part in his own discovery of the selection theory.
In the first of these reminiscences he recalled that he was living in Ternate and
suffering from intermittent fever:

During one of these fits, while again considering the problem of the origin of spe-
cies, something led me to think of Malthus' Essay on Population (which I had read
about ten years before), and the "positive checks, "—war, disease, famine, acci-
dents, etc. —which he adduced as keeping all savage populations nearly stationary.
It then occurred to me that these checks must also act upon animals, and keep
down their numbers. . . . While vaguely thinking how this would affect any species,
there suddenly flashed upon me the idea of the survival of the fittest—that the
individuals removed by these checks must be on the whole, inferior to those that
survived. Then, considering the variations continually occurring in every fresh
generation of animals or plants, and the changes of climate, of food, of enemies
always in progress, the whole method of specific modification became clear to me,
and in the two hours of my fit I had thought out the main points of the theory. 45

T. H. Huxley, renowned as "Darwin's Bulldog, " was equally unapologetic about
the Darwin-Malthus connection. Explaining the struggle for existence to a working-
class audience, he commented:

It is indeed simply the law of Malthus exemplified. Mr. Malthus was a clergyman,
who worked out this subject most minutely and truthfully some years ago; he
showed quite clearly, —and although he was much abused for his conclusions at
the time, they have never yet been disproved and never will be—he showed that
in consequence of the increase in the number of organic beings in a geometrical
ratio, while the means of existence cannot be made to increase in the same ratio,
that there must come a time when the number of organic beings will be in excess
of the power of production of nutriment, and that thus some check must arise to
the further increase of these organic beings.

And further:

I know nothing that more appropriately expresses this, than the phrase, "the strug-
gle for existence; " because it brings before your minds, in a vivid sort of way, some
of the simplest possible circumstances connected with it. When a struggle is
intense, there must be some who are sure to be trodden down, crushed, and over-
powered by others; and there will be some who just manage to get through only by
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the help of the slightest accident. I recollect reading an account of the famous
retreat of the French troops, under Napoleon, from Moscow. Worn out, tired, and
dejected, they at length came to a great river over which there was but one bridge
for the passage of the vast army. Disorganized and demoralized as it was, the strug-
gle must certainly have been a terrible one—everyone heeding only himself, and
crushing through and treading down his fellows. 46

Perhaps intrigued by Darwin's references to Malthus's Essay, the British botanist
Sir Joseph Hooker read the work sometime in the 1860s. He shared his reaction
with a North American colleague:

Did you ever read that painful book, Malthus on Population? I did the other day,
and was painfully impressed by it. I had supposed he was a sort of materialist, who
advised the checking of the population by restrictive means, and was surprised to
find nothing of the sort, and a rather line exordium at the end on a future state and
the benefits of Christianity! His arguments seem incontrovertible to me. 47

It has become a truism—and the above citations bear it out—that British evo-
lutionary thought was related to broader British discussions of political and philo-
sophical issues concerning man's place in nature (and what to do about it). It is
one thing, of course, to identify this relationship and quite another to determine its
precise impact on the thinking of any individual. This latter issue is so complex,
and its resolution so closely related to one's assumptions about the nature of sci-
entific thought, that the careful and energetic work of Darwin scholars—however
much aided by a rich stock of manuscript material—has generated a variety of
interpretations.

The issue for us here is much simpler. For our purposes it is not the creative but
the associational dimension of the Darwin-Malthus connection that is of interest.
In other words, what aspects of Darwin's theory might have been plausibly asso-
ciated with Malthusian ideas by a contemporary reader, especially one interested
in separating Darwin's scientific contribution from Malthus's political economy?
There is a certain parallelism between this imaginary reader's attempt to distin-
guish between good science and bad cultural baggage, on the one hand, and the
historian's effort to determine what, precisely, Darwin learned from Malthus, on
the other. With this limited goal in mind, let us briefly review the conclusions of
historians with an eye, not to the differences among them, but to the sum of their
observations. 48

The following citations do not do justice to their authors' conclusions, but they
do illustrate the frequent identification of a general relationship between Darwin's
theory and broader, specifically British developments:

"The theory of natural selection and the struggle for existence of Darwinian evo-
l u t i o n . . . was a reflection of the free competition of the full capitalist era. " (J. D.
Bernal, 1954)49

Malthus's "theory and its assumptions about nature were at once pervasive in the
[British] biological literature of the first decades of the century and a part of an
ongoing debate within natural theology which was at least as important to Darwin
and Wallace as the question of the mechanism of evolution. " (Robert Young,
1969)50

The development of Darwin's thinking was "a microcosm of the more general
development from a philosophy of nature and man appropriate for an agrarian and
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aristocratic world to one suitable for the age of industrial capitalism. " (Dov Ospo-
vat, 1981)51

"Darwin's evolutionary biology reflects a characteristically British intellectual out-
look in its conception.... In the Origin of Species biology and economics 'joined
hands' or perhaps more accurately biology joined hands with Scottish political
economy, sociology, and historiography, and with English philosophy of science.
The political economy was that of Adam Smith and his disciples. " (Sylvan Schwe-
ber, 1985)52

As for Malthus's precise impact on Darwin's thinking, some historians, such as
Ernst Mayr, acknowledge only a "very limited" and highly specific influence. For
Mayr, Darwin borrowed Malthus's "'populational arithmetic, ' but not his political
economy, " and did so only when his own examination of the writings of animal
breeders had already led to the most significant shift in his thinking. He compares
Malthus's role to that of "a crystal tossed into a saturated fluid. "53 Howard Gruber
reaches a similar conclusion. For Gruber, Darwin found in Malthus a clear, math-
ematical statement of the "superfecundity principle, " and did so at "just the right
moment: when Darwin's thought had at last grown to the point where, having met
natural selection so often, he could finally recognize it. "54

Other scholars identify other dimensions of Malthus's influence. Sandra Herbert
observes that, while Darwin had previously read about the interspecific struggle for
existence—for example, in Lyell's Principles of Geology—Malthus impressed on
him the importance of intraspecific conflict. 55 David Kohn indicates three impor-
tant consequences of Darwin's reading of Malthus: First, Malthus "radically
changed Darwin's attitude toward the balance of nature, " shifting his attention
from "the final equilibrium prescribed by the balance of nature to the dynamic
process that creates the equilibrium. " This led to Darwin's sudden and novel
insight into the link between extinction and origin in the struggle for existence, an
insight that "was not the predictable outcome of a gradual development in Dar-
win's thought. "56 Second, Kohn agrees with Herbert that Malthus exposed Darwin
for the first time to well-documented cases of intraspecific competition. Third, "for
Darwin, after Malthus, adaptation became a matter of sharp-edged wedges
pounded into narrow cracks. Adaptation was no longer a temperate, quiescent pro-
cess. It became the result of a fierce contest that differentiated among the well
adapted, where even 'a grain of sand turns the balance. '"57 An essay coauthored by
Kohn and M. J. S. Hodge elaborates this point: "Shown by Malthus how to con-
strue intraspecific competition as analogous to interspecific, Darwin could take
very small differences in structural characters to determine the outcome of both. "58

Much of this discussion was stimulated by Robert Young's "Malthus and the
Evolutionists: The Common Context of Biological and Social Theory" (1969).
Exploring the varied ways in which leading British evolutionists appropriated and
interpreted Malthus's ideas, Young argued that Darwin transformed Malthus's
doctrine into an evolutionary theory by emphasizing population pressures and
removing Malthus's idea of moral restraint (which was irrelevant, of course, to
plants and animals). Darwin "was, in effect, reverting to the purity of the inescap-
able dilemma of Malthus's first edition. "59 In later articles Young agrees that the
actual role of Malthus's theory in Darwin's creative process was "very complex and
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open to a number of interpretations" but observes that scholarship about this role
has confirmed his original thesis that British evolutionary thought was embedded
in British discussions of man's place in nature. 60

In the light of present-day scholarship, then, it would not be surprising if Dar-
win's contemporaries, especially those outside of the British cultural context, asso-
ciated his struggle for existence with specifically British, bourgeois, or Malthusian
values. This is especially true of three specific elements of Darwin's concept:
(1) the term "struggle for existence" and much of the rhetoric associated with it,
(2) the reliance on population pressures and a specific populational arithmetic to
fuel this perpetual struggle, and (3) the emphasis on intraspecific conflict.

Selecting among Darwin's Metaphors

Darwin scholars have correctly insisted that Darwin's creative process and vision
cannot be fully appreciated by isolating one of his "figures of thought" but only by
examining their interaction and summary impression. The Malthusian tones of the
"struggle for existence, " for example, were modified by the benign interdependence
of the "entangled bank, " and these were joined by other important images such as
"natural selection, " "contrivances, " "wedges, " and the "great tree of nature. "61

In his review of Darwin's system of metaphors, Howard Gruber notes the
"remarkable differential uptake of Darwin's ideas. " He observes that "later writ-
ers—including social Darwinists—have put almost the entire emphasis on the
images of artificial selection and war. " Presumably referring to English-speaking
intellectuals, he adds:

This biased account of Darwin's thinking has had two unfortunate consequences.
First, it has given to the idea of struggle the form of polarized struggle between two
opposed forces (as in human warfare, or as in a contest between Breeder and
Nature). In Darwin's own thinking, "struggle" clearly means something else: the
complex interplay of many factors, leading to the differential survival of organisms,
depending on their varying adaptation to all the conditions of life.

Second, this biased account of Darwin's thinking puts all the emphasis on forces
of selection and destruction in nature, those aspects of the entire process in which
stronger organisms flourish and weaker ones die, depicting a world of nothing but
winners and losers. But this selective use of Darwin's ideas destroys the dialectical
unity of his thought. The creative and explosively productive metaphors of con-
trivance, tangled bank, and branching tree were equally essential features of Dar-
win's image of nature.

It would be worth studying the social and ideological sources of this distortion.
The differential uptake of Darwin's ideas reflects a rather sour view of nature, as
compared with the exuberance of Darwin's feeling and thought about it. 62

Darwin himself, of course, gave his readers ample reason to assign greater weight
to the struggle metaphor than to that, say, of the entangled bank. The former, after
all, graced the subtitle of the Origin and the title of its third chapter. Furthermore—
and notwithstanding Darwin's actual interpretation of the "struggle for exis-
tence"—his explicit association of that metaphor with Malthus could only have
encouraged a particular reading of that phrase. Yet the point remains that the "dif-
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ferential uptake" and interpretation of Darwin's metaphors reflected a particular
intellectual bent—Gruber calls it "sour"—among influential British thinkers.

A related point emerges from Edward Manier's analysis of the Darwin-Malthus
connection. Like Gruber he laments the common misunderstanding of Darwin's
image of nature, attributing this to "the failure of Darwin's readers to note (and
Darwin's failure to insist upon) the distinction of his use of'struggle for existence'
and Malthus's use of any comparable term. "63 Manier demonstrates that Darwin
did not simply appropriate Malthus's metaphor, but rather transformed it. For
Malthus "struggle" was a "zero-sum competition for a scarce resource (subject to
the law of diminishing returns). " For Darwin it became "an effort to overcome a
difficulty (through relations of dependence, chance, variation or competition). "
Malthus's essay, then, provided "a causally stimulating occasion for Darwin's
inventive elaboration of the concept":

The links connecting Malthus and Darwin were both causal and symbolic.. . . It is
not the case . . . that Darwin either affirmed or denied what he read in Malthus.
Instead, I claim, Darwin critically reinterpreted and expanded or developed what
had been a simple univocal term, "struggle, " and constructed a complex (multi-
vocal) metaphor of his own, in which three distinct senses of ["struggle"] were
placed in interaction with each other. Communication of this degree of subtlety
and precision requires a significant degree of disciplinary or cross-disciplinary
agreement, but it does not require complete consensus. 64

What bears emphasis here is that Darwin's transformation of Malthus's term
"struggle" followed from an essentially friendly reaction to Malthus's theory. That
is, Darwin was sufficiently sympathetic to Malthus's general outlook to identify
substantial merit in his insights and to elaborate them for his own purposes. I think
it a safe assumption that this creative process would have been quite different had
Darwin found Malthus's ideas totally foreign to his own experience and ideology
or had he been a resolute anti-Malthusian. Had the same been true of other leading
British evolutionists, their reaction to Darwin's "struggle for existence" probably
would have also been quite different.

This brings us to the question of the cross-cultural transmission of metaphors in
scientific thought. If a metaphor is culturally dependent, as Darwin's "struggle for
existence" clearly was, what happens to it under the scrutiny of thinkers who do
not share the cultural assumptions that lend it commonsensical power and explan-
atory appeal?

The Russian Audience

The Russian empire of Darwin's day sprawled over about one twenty-fifth of the
earth's surface and one-sixth of its dry land. Siberia alone occupied forty times the
area of Great Britain and Ireland. This great mass was dominated by a seemingly
endless plain that, interrupted only ineffectually by the Ural Mountains, extended
from central Europe well into central Asia, and from the Far North to the Black
Sea. Great mountain ranges rose in the empire's outermost regions—the Carpathi-
ans to the southwest, the Caucasus farther east between the Black and Caspian seas,
and the Pamir, Tian Shan, and Altai ranges still farther cast in Siberia.
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Russia's severe continental climate has been described succinctly by one
historian:

Northern and even central Russia are on the latitude of Alaska, while the position
of southern Russia corresponds more to the position of Canada in the western
hemisphere than to that of the United States.... In the absence of interfering
mountain ranges, icy winds from the Arctic Ocean sweep across European Russia
to the Black Sea. Siberian weather, except in the extreme southeastern corner, is
more brutal still. In short, although sections of the Crimean littoral can be
described as the Russian Riviera, and although subtropical conditions do prevail
in parts of the Southern Caucasus, the overwhelming bulk of Russian territory
remains subject to a very severe climate. In northern European Russia the soil
stays frozen eight months out of twelve. Even the Ukraine is covered by snow three
months every year, while the rivers freeze all the way to the Black Sea. Siberia in
general and northeastern Siberia in particular belong among the coldest areas in
the world. . . . Still, in keeping with the continental nature of the climate, when
summer finally comes—and it often comes rather suddenly—temperatures soar.
Heat waves are common in European Russia and in much of Siberia, not to men-
tion the deserts of Central Asia which spew sand many miles to the west. 65

This inclement continental expanse was but thinly populated. In 1875 the Rus-
sian geographer P. Belov estimated the empire's total population at about 82 mil-
lion: 65. 5 million in European Russia, 10 million in Asian Russia (Siberia, Tur-
kestan, and Transcaucasia), 5 million in Poland, and 2 million in Finland.
Especially compared with western Europe, Russia was a land of open spaces. This
circumstance, Belov observed, had created some problems—for example, the
national economy suffered from the difficulty of communicating across such great
distances—but it had also spared Russia "those evils which afflict states with little
land and a surplus population that often has difficulty obtaining the means of
subsistence. "66

The great majority of Russians indeed had difficulty obtaining food, clothing,
and shelter—the empire was notorious for the poverty and poor health of its sub-
jects—yet neither Belov nor other observers could plausibly attribute this state of
affairs to population pressures on scarce resources. Even the phenomenon of peas-
ant "land hunger, " which gained attention amid a rapid population increase during
the last half of the nineteenth century and which would seem, at first glance, to lend
itself to a Malthusian interpretation, was analyzed in quite different terms by Rus-
sians who pondered it against the backdrop of their homeland's great expanses. 67

The publication of Darwin's theory coincided with a tumultuous period in Rus-
sian social and intellectual history. Between the appearance of the first English edi-
tion of the Origin in 1859 and the first Russian edition in 1864, Tsar Alexander II
implemented a series of fundamental reforms. Most important was the emancipa-
tion of the serfs in 1861, which affected some fifty-two million peasants, sounded
the death knell of feudal relations, and accelerated the development of capitalism.

Russia's two great social classes remained the landlords and the peasantry, whose
relationship was mediated by the peasant commune, or mir. Through the mir, peas-
ants collectively met their obligations to the landlord (or, on state lands, the gov-
ernment) and periodically redistributed and equalized land among its members.
This was unchanged by the emancipation decree of 1861, which did not grant peas-
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ants the right of private land ownership and required them to belong to a com-
mune, through which they made their redemption payments.

Russia's bourgeoisie was weak, timid, and highly fragmented. As for the prole-
tariat, in the 1860s and 1870s Russian intellectuals could still debate whether it
really existed in their country. The consolidation and expansion of an urban work-
ing class awaited Russia's industrial revolution, which arrived in the late 1880s and
1890s, about one century after Great Britain's. 68

This class structure was conducive to the development of neither a significant
pro-laissez-faire political tendency nor, until the turn of the century, a broad-based
Marxist movement. Political discourse was dominated by two general outlooks:
monarchism and a socialist-tending populism. Representatives of each exhibited a
self-conscious ambivalence toward western Europe, particularly Great Britain.
They respected its vitality, its science and technology, and its economic strength.
These were often contrasted to Russian inertia, backwardness, and illiteracy, and
never more bitterly than after Russia's humiliating defeat in the Crimean War
(1854-56). Yet western Europe, and Great Britain especially, was also perceived as
unacceptably philistine, individualistic, and socially incoherent. Russia's "West-
ernizers" and "Slavophiles" expressed a panorama of views concerning the possi-
bility and means of importing Western virtues while embargoing Western vices.

One could find a mirror image of these sentiments in the writings of such widely
read western European observers of Russian life as August von Haxthausen (1850)
and Georg Brandes (1889). They portrayed an economically and technologically
primitive land, but one with communitarian virtues that western Europeans might
well envy. Writing in the wake of the defeated European revolutions of 1848, Hax-
thausen described a cohesive society that had preserved a unity of classes unknown
in western Europe. As S. Frederick Starr has observed, Haxthausen comforted
defeated Continental radicals with his message that "the communitarian ideal
which had just been discredited on the streets of Paris, Berlin, and Vienna was alive
and well on the eastern border of Europe. "69 Continental conservatives, too, were
heartened by Russia's alleged achievement of social harmony within traditional
social institutions. Haxthausen's volume found its toughest audience in Darwin's
homeland, in "liberal, industrial England, " where his homage to Russian com-
munitarianism encountered "skepticism, criticism, and outright derision. "70

The social transformation of tsarist Russia in the 1860s contributed to an explo-
sion of interest in natural science and a qualitative growth in scientific institutions.
Radical theorists such as D. I. Pisarev and N. G. Chernyshevskii hailed positive
knowledge as a powerful weapon in the battle against the metaphysical obfusca-
tions of tsarist ideology and a key force for social progress. Youthful radicals, many
of them the sons and daughters of declining gentry families, found science an ide-
ologically satisfying vocation appropriate to post-reform society. Embryologist A.
O. Kovalevskii and his brother, paleontologist V. O. Kovalevskii, zoologist and
pathologist I. I. Mechnikov, physiologists I. P. Pavlov and I. M. Sechenov, and
plant physiologist K. A. Timiriazev were among the scientific community's impor-
tant recruits in these years. The tsarist state lent critical support ("critical" in both
senses) to the growth of scientific institutions. Suspicious of materialist currents in
Western science, particularly in physiology and evolutionary biology, state author-
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ities nevertheless thought a native scientific cadre essential to their economic, med-
ical, and military goals. So they often subsidized the scientific training of "subver-
sive" students and scholars in western Europe, published their ideologically
"pernicious" works, paid their salaries, and financed an expanding system of uni-
versity science departments, laboratories, and scientific societies. 71

Darwin's theory was first communicated to the Russian public in January 1860,
when the Journal of the Ministry of National Education published a translation of
Lyell's favorable comments about it before the British Association for the Advance-
ment of Science. His ideas reached the broader reading public in 1864 with the
publication of S. A. Rachinskii's translation of the Origin and the appearance of
Pisarev's and Timiriazev's popular essays on the selection theory. Rachinskii's edi-
tion sold out quickly, and others soon followed. Darwin's other works were also
translated rapidly and read eagerly: the Russian and English editions of Descent of
Man (1871) appeared almost simultaneously, and the Russian publisher of The
Expression of the Emotions in Man and Animals (1872) actually beat the English
to press (V. O. Kovalevskii accomplished this feat by using plates from his previous
edition of a work by Brehm), A translation of The Variation of Animals and Plants
under Domestication (1868) appeared in the early 1870s.

The reaction of Russian intellectuals to Darwin's theory was, of course, uneven,
but generally quite favorable. For the great majority Darwin became a highly pres-
tigious figure—the embodiment of modern natural science, the author of a pow-
erful argument for evolutionism, and the discoverer of an important factor in evo-
lution, natural selection. As A. O. Kovalevskii recalled in 1909:

Darwin's theory was received in Russia with profound sympathy. While in West-
ern Europe it met firmly established old traditions which it had first to overcome,
in Russia its appearance coincided with the awakening of our society after the Cri-
mean War and here it immediately received the status of full citizenship and ever
since has enjoyed widespread popularity. 72

In 1896 M. A. Antonovich observed similarly that Russian scholars had reacted
with "complete sympathy" to Darwin's theory, welcoming it as "long-awaited
guest. " He added, however, that after initial silence or mild approval, conservative
"ignoramuses and self-styled patriots" launched an attack upon the selection the-
ory in the late 1870s. 73

This generally favorable reception has long been acknowledged by historians, as
have several reasons for it: Russia lacked an entrenched creationist tradition and
had already produced a number of evolutionists (most notably zoologists K. F.
Rul'e and K. E. von Baer, but also A. N. Beketov, A. P. Bogdanov, K. F. Kessler,
N. A. Severtsov, G. E. Shchurovskii, and others). Furthermore, evolutionism
resonated with the materialist and positivist inclinations of the urban intelligentsia
of the 1860s, particularly of the progressives who flooded the biological sciences. 74

Darwin's Russian audience was, then, well prepared for his evolutionism. It was,
by the same token, well prepared to evaluate critically the novel features of Dar-
win's selection theory, particularly his appeal, through the metaphor "struggle for
existence, " to a body of common knowledge that proved not so common at all.



CHAPTER 2

Malthus, Darwin, and
Russian Social Thought

The Malthusian theory . . . has always been indignantly rejected by Russian econ-
omists. 1 (K. A. Timiriazev)
The wretched pastor Malthus and the great naturalist Darwin! What an original
and unexpected combination of names!2 (P. N. Tkachev)

In 1799, while gathering information for the much-revised second edition of his
Essay on the Principle of Population, the Reverend Thomas Robert Malthus visited
Russia. He was impressed by the "extraordinary fertility" of Southern Siberia and
by its "deficiency of population" relative to the land's agricultural potential. 3 "Not-
withstanding the facility with w h i c h . . . the most plentiful subsistence might be
procured, " he observed, "many of these districts are thinly peopled. " This dem-
onstrated that "the nature of government, or the habits of people" could present
such obstacles to the production of food that "a part of the society may suffer want,
even in the midst of apparent plenty. "4

Malthus noted approvingly that Russian tsars had attempted to increase the
country's population by introducing manufacturing and aiding colonists in distant
regions, and surmised that these efforts had been mildly successful. 5 Yet the fun-
damental check on population growth was Russia's feudal system itself:

Russia has great natural resources. Its produce is, in its present state, above its
consumption; and it wants nothing but greater freedom of industrious exertion,
and an adequate vent for its commodities in the interior parts of the country, to
occasion an increase of population astonishingly rapid. The principal obstacle to
this, is the vassalage, or rather slavery, of the peasants, and the ignorance and indo-
lence which almost necessarily accompany such a state. 6

Malthus, then, saw an expansive, thinly populated land that, once freed of feudal
social relations, could provide comfortably for a vastly increased number of
inhabitants.

This reaction dramatizes the distance between Malthus's basic insight and Rus-
sians' experience. For a Russian to sec an inexorably increasing population inev-

24
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itably straining potential supplies of food and space required quite a leap of
imagination.

So distant from Russian reality. Malthus's Essay was not even reviewed in a
Russian journal until 1818, twenty years after its publication. Not until 1868, by
which time Darwin had drawn attention to it—and sixty years after its translation
into French, German, and Spanish—did the Essay appear in a Russian edition. 7 It
has appeared in that language only once more to this day, in a much-abridged edi-
tion of 1895. 8

As a description of Russian reality, then, Malthus's Essay offered little of inter-
est. 9 As a political document, however, beginning in the 1840s, it was sharply crit-
icized. Western Europe was a yardstick by which Russian intellectuals measured
their own aspirations, and they discussed Malthus while evaluating British life and
thought. Radicals agreed with monarchists that Malthus's progressions were but an
arithmetical illusion reflective of an inhumane and soulless individualism. Radi-
cals, who hoped to build a socialist society, saw Malthusianism as a reactionary
current in bourgeois political economy. Monarchists, who hoped to preserve the
communal virtues of tsarist Russia, saw it as an expression of the "British national
type. " Religious thinkers in the Orthodox church often added that Malthus was a
heretic who blasphemously accused God of implanting a contradiction within the
natural order.

By tying his concept of the struggle for existence to Malthus, then. Darwin may
have gained plausibility with his British audience, but he almost assured the skep-
ticism of his Russian readers. 10

The Russian Reception of Malthus, 1798-1864

Malthus's Essay was first reviewed for a Russian audience in the conservative jour-
nal Syn otechestva (Son of the Fatherland) in 1818. An anonymous columnist con-
cluded his relatively sympathetic appraisal with the observation that Malthus's
principles were "very useful in the current situation in England, " but were, of
course, inapplicable to Russia. " The following year K. F. German published his
monumental statistical survey of the Russian empire. In it he observed that "Rus-
sia can feed 960 million inhabitants, that is, almost the entire population of the
world today. " His discussion of population dynamics ignored Malthus entirely. 12

The next important reference to Malthus appeared in 1844 in a demographic
work by K. I. Arsen'ev, a liberal professor at the Central Pedagogical Institute in
St. Petersburg who had studied population dynamics since the 1810s. Expressing
the common view that population growth was essential to the wealth of a nation,
Arsen'ev's 1844 study portrayed Russian history as a long battle against underpop-
ulation and the poverty it engendered. In the fifteenth century, he observed, a trav-
eler from Astrakhan to Moscow would pass through only two cities, traverse thou-
sands of miles of virtually uninhabited forest, and find only thirty thousand
inhabitants in the capital. Until the eighteenth century "Russia presented a picture
of sparse population, poverty and weakness. "13 Peter the Great's modernizing pol-
icies had begun to improve the situation. From 1720 1o 1835 the nation's popula-
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tion had almost quadrupled; now "Russia's greatness, its power, the rapid devel-
opment of its strength and its gigantic successes amaze friend and foe alike. "14

Malthus enjoyed great fame in England, Arsen'ev explained, and had been the
first to argue that "population size is necessarily in harmony with the quantity of
food supplies, or that there cannot be more inhabitants in a nation than there are
supplies to feed them. "15 But this contention ignored the fact that additional people
produce the additional "means of existence" that they require. He added:

Malthus's proposition, one-sided and very limiting for other powers, would be ben-
eficial for Russia, since, judging by its natural riches and the breadth of its culti-
vatable lands . . . it could sustain a population far surpassing that of the remainder
of Europe. A seductive idea for the Russian State, but is it practicable?16

Malthus's progressions clearly held no terror for Arsen'ev.
Malthus did have one vociferous Russian defender, the economist A. I. Butov-

skii. In his Essay on National Wealth, or On the Principles of Political Economy
(1847), Butovskii praised Malthus as the "Galileo of political economy" who "had
first thrown light on the great laws to which population is subject. "17 Malthus had
demonstrated "the constant tendency of peoples, carried away by natural instincts,
to multiply beyond the means which, in the given conditions, the most enlightened
and inventive labor, with the aid of the most enormous capital, can extract from
nature for their subsistence. " He had proven that poverty, premature death, low
wages, high prices, and crime resulted from the imbalance of population and food
supply, and had demonstrated that human salvation lay in moral restraint, espe-
cially on the part of laborers. 18 For these positions Malthus had been roundly vili-
fied, but "his sin consists only in this—that he first discovered, and first resolved
openly to shed light upon, the fatal aspect of a system that recognized the right of
the poor to state assistance. "19

Yet even Butovskii never analyzed Russia's problems from a Malthusian per-
spective. Addressing the future of the peasant commune in an article of 1858, he
conceded that Malthus's principles were, of course, inapplicable to "our broad and
expansive Russia. "20

The most thorough and influential critique of Butovskii's Essay on National
Wealth was socialist V. A. Miliutin's essay "Malthus and His Opponents" (1847).
For Miliutin, Malthus's belief that humanity faced "eternal suffering and torment"
rested on two fundamental errors. 21 First, by isolating population dynamics from
broader social circumstances, Malthus had mistaken a phenomenon peculiar to
"imbalanced" societies for a universal truth. 22 His ready generalization from
English conditions, and the popularity of his doctrine, reflected its class bias: "Mal-
thus was a zealous defender of Toryism, an economist of the privileged classes at
a time when the aristocracy had exhausted, without success, all the resources at its
disposal for resisting the pressure of new ideas and popular demands. "23 A ration-
alization for poverty and inequality in capitalist England, Malthus's doctrine would
not apply in a harmonious, socialist society. Socialism would cultivate a balance
between population and production, and would exploit the essentially limitless pro-
ductive potential of the land. Population growth would stimulate technological
innovation and a further division of labor; the resulting increase in production
would more than compensate for any additional mouths to feed. 24
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A second weakness in Malthus's theory was its violation of the "belief in the
immutable rationality of nature, its constant, and infa l l ib le . . . subordination of
everything to general, unified laws which establish harmony and order in all phe-
nomena of the physical and moral world. "25 This Ideological principle provided
"the point of departure for every scientific investigation. "26 Malthus's advocacy of
reproductive restraint violated the biblical injunction to "be fruitful and multiply, "
and reflected the heretical view that "there were established in nature, at one and
the same time, two laws that were directly opposed to one another and by their
very essence were unavoidably in constant struggle. "27

The left held no monopoly on anti-Malthusianism. The monarchist Prince V. F.
Odoevskii excoriated Malthus in his popular novel Russian Nights (1844). For
Odoevskii, Malthusianism expressed the cardinal vices of British political
thought—its narrow utilitarianism, its lack of a cohesive social ethic, and its per-
meation by "the coarse materialism of Adam Smith. "28

The country which wallowed in the moral bookkeeping of the past century was
destined to create a man who focused in himself all the crimes, all the fallacies of
his epoch, and squeezed strict and mathematically formulated laws of society out
of them. This man, whose name ought to be preserved for posterity, made a very '
important discovery: he realized that nature had made a mistake by endowing
mankind with the ability to multiply, and by not knowing how to make people's
lives conform to their housing. This profound man decided that nature's mistake
ought to be corrected, and its laws sacrificed to the phantom of society.

"Rulers!" he used to exclaim in his philosophic rapture, "my words aren't just
an empty theory; my system is not just a result of intellectual speculations. It is
based on two axioms. The first: man has to eat, the second: people multiply. You
do not contradict?... Look what I have discovered: if your state were to prosper,
if it were to enjoy peace and happiness, its population will have doubled in twenty-
five years; in the next twenty-five years it will have doubled again, then again and
again. Where will you find means in nature to provide food for them?. . .

"Don't delude yourselves with dreams about the wisdom of Providence, about
virtue, love toward mankind, and charity. Try to understand my calculations:
whoever comes late into this world has no place at the feast of nature; his life is a
crime. Hasten to prevent marriages; let depravity destroy whole generations in
their embryonic state; care not about the happiness of your people and of peace.
Let wars, pestilence, the cold and mutinies destroy the faulty decrees of nature.
Only then can the two progressions fuse, and the crimes and misery of each mem-
ber of society will make possible the existence of a society itself. "29

Odoevskii portrayed an economist who, possessed by the new scientific spirit,
"worshipped Malthus and constantly filled sheets of paper with statistical calcula-
tions. "30 Driven to delirium by "the illness of his discontented reason, " he left a
manuscript, entitled "The Last Suicide, " which described the nightmarish future
facing mankind. 31 Odoevskii's Faust was not appeased by Malthus's later revisions
of his Essay. These were mere contrivances designed to seduce well-meaning read-
ers by concealing the essential Malthusian logic. There was but one consolation:
"Malthus is the last absurdity in mankind; one cannot go any further in that
direction. "32

Russian critiques of Malthusianism became more numerous in the period known
as the "sixties, " which began with Alexander IIs ascension to the throne in 1855
and ended about one decade later. These years were characterized by broad social
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ferment and sharp political debate, and by the implementation of several important
social reforms, most notably the emancipation of the serfs in 1861. Malthus's prin-
ciple of population was drawn into discussions of the relative merits of feudalism,
capitalism, and socialism—and was rejected by the Left and most of the profeudal
Right. Some conservatives argued that Malthus's law was applicable to capitalist
societies and that Russia's feudal institutions should be preserved as an obstacle to
it; some liberals argued that overpopulation might eventually prove a problem in
the absence of industrial growth. Even these few thinkers, however, denied the
inexorability of Malthus's progressions and disassociated themselves from Malthu-
sian fatalism and social prescriptions. 33 So, just prior to the publication of the Rus-
sian edition of Origin of Species (1864), Malthus was sharply attacked and only
weakly defended. Furthermore, the nature of this weak defense was to disavow
Malthus's view that population pressures inevitably led to conflict, poverty, and
suffering. 34

The most influential radical journal of the first half of the decade was Sovremen-
nik (The Contemporary). Its leading theorist, N. G. Chernyshevskii, criticized Mal-
thus in several essays, most extensively in his commentary on John Stuart Mill's
Principles of Political Economy. 35 Although the censor suppressed a chapter of this
essay entitled "An Interpretation of the Meaning of the Malthusian Theory, " the
published comments consolidated and sharpened the standard Left critique of Mal-
thusianism. Chernyshevskii identified fundamental mathematical errors in Mal-
thus's analysis and attributed them to Malthus's desire to blame nature for the
depredations of class society. "When purchasing power is in the hands of one man
and hunger in the stomach of another, " Chernyshevskii insisted, "then food for the
latter will not be produced, although nature presents no obstacles for its produc-
tion. "36 Radicals, liberals, and conservatives alike—including both Russian trans-
lators of the Essay On Population, P. A. Bibikov and I. A. Verner—praised Cher-
nyshevskii for his definitive refutation of Malthus's theory.

After Chernyshevskii's arrest and exile to Siberia in 1862, The Contemporary
began to yield its dominant position within the Left to Russkoe slovo (Russian
Word). Its chief theorist, D. I. Pisarev, lambasted Malthus in his "Essay on the
History of Labor"(1862). Pisarev praised Chernyshevskii for exposing "the general
untenability and individual blunders of the Malthusian theory" and agreed that
Malthusianism was an attempt by elitist intellectuals to "legitimize and justify the
unsightly phenomena of modern life. "37 This required them to distort the character
of the natural world as well:

The earth and its productive forces are likened by Malthus to a chest full of money;
if, he reasons, the money is divided among five people each gets a fifth part; if it
goes to ten, each gets only half as much as in the first case; if it goes to twenty, each
gets a quarter, and so on. From this follows the conclusion that the fewer people
lay claim to the money, the richer will be those who will divide the contents of the
chest among themselves.... Malthus counts up the increase in the total amount
of produce just as precisely as interest on definite monetary capital can be calcu-
la ted. . . . All along there is his tendency to regard the productive forces of nature
as a dead mass to be measured in feet and weighed in pounds. In human labour,
also, he sees only the mechanical application of muscular force and completely
disregards the activity of the brain, which is constantly triumphing over physical
nature and discovering new properties in it. 38
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This "Malthusian attitude toward nature" was profoundly mistaken. All living
forms were united by the "eternal rotation" of matter, in which the prosperity of
one life form supported that of another. Plants provided food for herbivores, which
in turn supplied the beasts of prey. If a population and its requirements increased,
this exchange of resources sped up proportionally. For humans as for all organisms,
then, increasing numbers brought not privation but an "abundance of forces. "39

By the mid 1860s Malthus had been firmly established as a bete noir among rad-
ical thinkers. N. V. Sokolov, staff writer for Russian Word, wrote, "For both the
Jesuits and the Malthusian school of economists the end justifies the means; the
Jesuits lie and deceive in the name of the Catholic Church, and the economists do
so in the name of capital, which for them has become a deity. "40 Sokolov's col-
league V. A. Zaitsev added that "the ethics of the Malthusians are the ethics of
swine. "41

Russian reactions, then, revolved around a perception common to radical and
conservative thinkers: Malthusianism reflected an atomistic and soulless ideology,
rooted in British political economy and culture, that violated Russians' vision of a
cohesive society in which all of its members were valued parts of the whole. A. I.
Herzen summarized this broad consensus when he compared Malthus's values
with those of the cherished peasant commune. The commune, he observed, embod-
ied an economic principle that was "the perfect antithesis of Malthus's celebrated
proposition: it allows everyone without exception to take his place at the table. "42

The Radicals' Dilemma

The dilemma posed to radical thinkers by the Darwin-Malthus connection was put
bluntly by P. N. Tkachev: What, he asked, could the "great Darwin" have in com-
mon with the"pastor thief'?43 This connection—summarized so unavoidably in
Darwin's statement that his struggle for existence was "the doctrine of Malthus
applied with manifold force to the whole animal and vegetable kingdoms"—com-
bined with other developments in natural science to expose serious weaknesses in
radical thought. 44

Leftist ideology in the 1860s rested heavily on a positivist faith in the natural
sciences. As Pisarev expressed it, "Mankind has only one evil—ignorance; and
against this evil there is only one medicine—science. "45 Natural science was free of
ideological contamination and so was the only reliable source of social values. "If
that social order in which we live is so bad for the majority, " Zaitsev proclaimed
in 1863, "this is because the natural sciences do not lie at its foundations, because
human life is constructed [instead].. . upon the basis of abstract ideas. "46 The bio-
logical sciences had a particularly important role to play. By demonstrating that
"man is first of all an animal, " they struck at the core of tsarist ideology, particu-
larly at its tenet that an immaterial "spiritual aspect" separated man from the ani-
mal world and tied him to God, the Church, and the tsarist social order. 47

Evolutionism was highly compatible with these views. N. V. Shelgunov was
delighted to observe, in an essay on Lyell, Darwin, Vogt, and Huxley, that "con-
temporary natural science has once again included man in the very same category
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in which Linnaeus placed him one hundred years ago—man is in the same category
of organisms as the bat. "48 Playing with the sensitivity of those offended by this
conclusion, he added:

We will not be disappointed that we, the builders of railroads, steamships, electrical
telegraphs and other marvels of civilization, are in the same category as the flying
lemur, because this does not at all obligate us to fly like a bat or make faces and
live like monkeys; our human characteristics will remain with us and will only
serve as evidence of the great results which can occur from the gradual accumula-
tion of features advantageous for the development of a form, and of the improve-
ment to the race which can result from such an accumulation. 49

However comfortably evolutionism fit radical ideas, Darwin's concept of the
struggle for existence, and his explicit debt to the reactionary Malthus, posed a seri-
ous problem. The scientism of the Left dictated that Darwin and Malthus be judged
together. The laws of nature could not be fundamentally different from the laws of
society. How, then, could scientific progress be so closely tied to an apologist for
capitalist exploitation? And how could the Malthusian factors of overpopulation
and intraspecific competition—these transparent rationalizations for exploitation
and suffering—constitute the central agents of evolutionary change? This dilemma
was exacerbated by the common belief that evolutionary theory dealt, not simply
with adaptation, but with the laws of natural and social "progress. "

There were two general responses to this problem. The dictates of natural science
could be accepted and "sentimental values" reconsidered, or Darwin's theory could
be criticized as partially or entirely false, as the distortion of science by bourgeois
ideology.

Pisarev and Zaitsev chose the first alternative. Reviewing the Origin in an essay
entitled "Progress in the Animal and Vegetable Worlds" (1864), Pisarev enthused:
"In this theory the readers will find the rigorous precision of an exact science, the
boundless breadth of philosophical generalization and, finally, the superior and
irreplaceable beauty which is the mark of vigorous and healthy human thought. "50

Having dismissed the "Malthusian attitude toward nature" just two years before,
he now urged his readers to consider the "amazing results" of the geometrical mul-
tiplication of organisms; were there not a constant struggle for existence, the earth
would rapidly become overpopulated. Two years earlier Pisarev the anti-Malthu-
sian had written lyrically of the "universal rotation of matter" and of mutual sup-
port in the natural world. Now Pisarev the Darwinist placed Malthusian overpop-
ulation and struggle at the very center of nature. "The overwhelming majority of
organic beings come into the world as into a huge kitchen where the cooks are
chopping, disembowelling, stewing and frying one another. "51 He continued in his
usual florid style:

Organic life is inconceivable without the continuous destruction of living beings;
organic life is an eternal struggle between living beings and every organic form is
limited in its reproduction by all the other forms. This struggle cannot stop for an
instant, for every step in life is an act of struggle. Everything has to be fought for:
food, space, a handful of earth, a breath of air, a droplet of water . . . . Whoever
makes a blunder in that struggle is doomed: he is scrapped like old-fashioned ear-
rings or an old pin; he dies and is immediately devoured in the merriest and most
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good-natured way by other plants and an imals . . . . If, for instance, the hawk
catches and kills a pigeon, it wins a victory not over the pigeon alone, but over
other hawks too. .. . Hence there is a continual struggle among these birds even
when it does not come to an open fight between them. If people are looking for
mushrooms in the same wood there is obviously a struggle among them, although
they exchange no blows.52

Zaitsev took this analysis one step further in a controversial article for Russian
Word in 1864. Since the struggle for existence was the engine of progress in the
natural world, it must also be socially beneficial. Pointing to biological differences
between the races, Zaitsev reached a conclusion that was heretical for Russian rad-
icals: "Slavery is the very best outcome for which a colored man could hope upon
coming into contact with the white race," he explained. Appeals to the brotherhood
of man were unscientific, worthy only of "a sentimental lady of the manor."53 When
M. A. Antonovich objected that "whatever zoology says, sane thought and the gen-
eral welfare must be respected," Pisarev came halfheartedly to Zaitsev's defense.54

Zaitsev later claimed that his position had been misinterpreted, but a serious prob-
lem with radical scientism had been irrevocably exposed.55

N. D. Nozhin chose the second alternative. He wrote with some authority on
biological issues. Like many youths of the 1860s, he had been attracted to natural
science by its prestige in the radical community. In the years 1861-1864, while in
Heidelberg, Tubingen, and Messina, he had studied embryology and zoology. He
became friendly with A. O. Kovalevskii and 1.1. Mechnikov; the scientific research
of each was influenced by Nozhin's attempt to discover "a general law for the
arrangement of and relationship between the body tissues of all animals."56 Return-
ing to Russia in 1864, Nozhin presented his scientific work to the Academy of Sci-
ences and addressed the relationship of science to social issues in several lectures
and articles. He died suddenly in 1866, at the age of twenty-five.

Two months after Nozhin's death, his review of Darwin's theory appeared in
Knizhnyi vestnik (The Book Messenger). Focusing on Darwin's Malthusianism,
Nozhin argued that intraspecific relations were normally characterized, not by
competition, but by mutual aid. For Nozhin evolutionism was an already firmly
established scientific truth; the import of Darwin's theory lay elsewhere:

We even think that the entire significance of Darwin's theory lies not in the ques-
tion of the origin of species itself, bul in the search for general biological laws of
organic life, in the search for laws of the metamorphosis of organisms, and only this
zoological question becomes a living issue, a social issue; ... an issue concerning
the physiological and pathological laws of animal life and human societies.57

Darwin's approach to this key question identified him as a "brilliant bourgeois
naturalist" whose theory "is true only in the sense that Malthus's theory is also
true."58 Bourgeois ideology had blinded Darwin, as it had Malthus, to the fact that
the struggle for existence was not a normal, healthy, physiological process resulting
in progress but merely an abnormal "source of pathological phenomena."59

Both Malthus's and Darwin's theories obtained only under "conditions of con-
tact between different species or to relations between unintegrated individuals of
one and the same species."60 Nozhin drew upon his own expertise in zoology to
emphasize this point:
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The hydra knows very well that each new consumer [bud] growing upon it is a
worker and becomes, under the normal conditions of life, not only harmless but
even very useful to it (which, of course, would not be the case if the buds had
different needs, and were possessed of different tendencies). Each new member of
the colony, that is, each newly formed bud, possessed of organs for grasping, and
applying them to this task, earns much more then necessary for its own needs, and
the inevitable surplus becomes the source of greater and greater means of life,
and so leads to the formation of new buds. So, an increase in the number of buds
does not generate any antagonism of interests between the component parts of the
colony.61

Among well-integrated organisms, then, increasing numbers brought additional
labor power and prosperity, not conflict and impoverishment. Malthus had mis-
taken the pathological exception for the norm. Similarly, Darwin had mistaken the
"disturbed balance" of contemporary English society for a universal and beneficent
natural law.62 As was evident from Zaitsev's scandalous article on slavery and colo-
nialism, Darwin's theory threatened to bring "new tears and sorrow to mankind."63

Most Russian radicals soon concluded that Pisarev and Zaitsev's approach to
the Darwin-Malthus connection was bankrupt, and this embryonic "Social Dar-
winist" tendency was stillborn.64 Nozhin's analysis of this troublesome relation-
ship, on the other hand, foreshadowed the populist approach of subsequent
decades.

The Bibikov Edition

Most Russians were unable to read Malthus's Essay until P. A. Bibikov translated
the fifth edition in 1868. Widely reviewed in the popular press, this volume
included a lengthy introductory essay that reflected and reinforced the perception
of a fundamental connection between Malthus and Darwin. Bibikov's critique of
Malthus rested on a close analysis of the struggle for existence, skepticism about
the role of overpopulation as a source of struggle, and consideration of cooperation
among like individuals—themes that became increasingly important in reactions
to Darwin as well.

A contributor to The Contemporary and to Dostoyevski's journal Vremia(Time)
in the 1860s, Bibikov had suffered a spectacular failure in his chosen career. In 1865
he had published his essays in a single volume whose aggressive positivism
offended the censor. Bibikov was arrested and his volume confiscated. After some
deliberation, however, the censors decided that the offending arguments were so
poorly presented as to be harmless. The author and his volume were released.65

A more disheartening reaction to one's first book is difficult to imagine. Bibikov
began a new career as translator and produced a series of thirteen volumes, includ-
ing works by Francis Bacon, Xavier Bichat, and Adam Smith. He introduced each
with a long essay weighing the strengths and weaknesses of the author's views.

Why bother to translate Malthus's Essay? !t was well-known, Bibikov conceded,
that this work was a reactionary attempt to refute radical theories about the per-
fectibility of man.66 Despite its unsavory origins, however, the Essay contained an
important kernel of truth. Bibikov assigned himself the task of identifying this rel-
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ative truth and freeing it from the strictures imposed by Malthus's "reactionary
purpose."67

He introduced Malthus's centra! proposition as follows: "All living entities,
including plants, tend [stremliat'siaf* to multiply without limit, and would actually
do so if they did not confront inadequate space and food."69 This basic principle
seemed so self-evident that even Chernyshevskii, "the most talented, indisputedly
best and sharpest of Malthus's opponents," had not attempted to refute it. Yet it
was pure sophistry.70

To demonstrate this Bibikov turned to "the most powerful defender and sharpest
investigator of this [Malthusian] natural law"—Charles Darwin. Although Darwin
paid homage to Malthus, he had demonstrated that the multiplication of a species
was actually limited by three different types of struggle: struggle within a species,
struggle with other species, and struggle with the physical conditions of life.71

These three types of struggle often transpired in the same situation. One could
not, therefore, assert that only intraspecific struggle prevented overpopulation. Yet
it was precisely this assertion that lay at the heart of the Malthusian theory.72 Bibi-
kov illustrated this by interpreting a passage from the Origin:

The mistletoe, a parasitical plant that lives on the apple tree, not only struggles for
its existence with the climate and natural conditions, it struggles also with the apple
trees, since the development of a great number of mistletoe on one tree will make
the tree wither and die; but several mistletoe seedlings, sprouting one around the
other on one tree branch, also struggle among themselves. Obviously, I have no
right to say that the mistletoe struggle only among themselves for food, and that
only this struggle stops their multiplication. I dare not forget that the mistletoe
conduct still another struggle with organisms of other species . . . nor dare I forget
the natural conditions that also prevent it from multiplying. But that is exactly
what the Malthusian theory does.73

Malthus's error could be rectified by separating the struggle for existence into two
categories: one "completely independent of competition" and the other "condi-
tioned by competition."74 When cats pursued mice, the conflict between these two
species involved no competition. Yet the cats simultaneously competed with each
other regarding their relative skills as predators, and the mice competed among
themselves regarding which could best elude their foe.

What was the relationship between these different aspects of the struggle for exis-
tence? Bibikov contended that the weakening of one strengthened the other. "The
more feeble the cats' attack, the more strenuous is the struggle for existence among
the mice themselves; the more mice that succumb to the cats' attack the weaker is
the war among them for the means of existence."75 Intraspecific competition, then,
was most intense when there was no pressing threat from other species and the
physical conditions of life.

This logic exposed a fallacy in Malthus's central proposition. The British parson
had assumed that population growth was limited only by the supply of food and
space. But interspecific struggle—such as the cats' attack on the mice—was often
the chief obstacle to population growth. A few years earlier, Bibikov recalled, mil-
lions of gophers had suddenly appeared in southern Russia. Their numbers had
grown inexorably until, suddenly, they disappeared. The gophers had not
exhausted their food supply, as was evident from the continued harvests of local
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cornfields. Rather, they had fallen victim to an interspecific struggle with intestinal
worms.76

Malthus's preoccupation with the limitations imposed by food supply and intra-
specific competition had led him to underestimate the importance of interspecific
struggle, abiotic conditions, diseases, and other important checks on population.
His central postulate, then, should be reformulated: "Organisms tend to multiply
to the number permitted by the food supply, but can never attain that number due
to other conditions that are disadvantageous for their multiplication."77

This new formulation could be fruitfully applied to human populations, which
were subject to many checks. Chief among them were ignorance and poor social
organization. Referring to Russia, Bibikov observed that population growth was
surely not inhibited by "a natural, inevitable lack of nutriment" in a country that
cultivated only one-third of its arable land, and only one-fifteenth with proper tech-
niques.78 Only when such checks to population growth were eliminated would Mal-
thus's central proposition hold true. No organism had ever achieved such a happy
state; for mankind to do so would present "the most propitious conditions for
human happiness."79

For Bibikov this analysis of the struggle for existence resolved the tension
between two truths of political economy: that struggle encouraged productivity and
that it also led to poverty.80 Two different types of struggle were confused here—
one "independent of competition," the other conditioned by it. Capitalists and
workers resembled the cats and the mice. The more intensely capitalists oppressed
workers, the less workers competed among themselves—and so the less they pro-
duced. If this oppression were eased, workers would compete more strenuously
among themselves, and this would lead to greater well-being.81 Similarly, if external
factors inhibiting the accumulation of capital were relaxed—Bibikov listed "polit-
ical institutions, luxuries, vanity, extravagance, ambition, greediness"—this would
intensify the struggle among capitalists and so generate a more rapid accumulation
of wealth.82 In sum, the relaxation of intergroup struggle would increase intragroup
competition and so ensure social progress.

Malthus's law of population, then, held true only in societies that were "not mov-
ing forward"; that is, in those countries that were not eliminating obstacles to pop-
ulation growth unrelated to intragroup competition. Inapplicable and class-biased
for Europe, Malthus's theory could therefore "render an invaluable service for
China."83

One is tempted to dismiss Bibikov's essay as a peculiar form of "Social Darwin-
ism." Its peculiarity consisted, however, in his dissection of the Malthusian meta-
phor and his analysis of the dynamic relationship between its components. This
brought him the praise of at least one reviewer and placed him well within the
mainstream of Russian reactions to Darwin.84

Populism, Natural Science, and the Struggle for Existence

In his review of nineteenth-century Russian literature, S. A. Vengerov indicated
that three literary events were the fundamental "signposts" of the emergence of
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populism. These were the polemic between The Contemporary and Russian Word
in 1864-1865, P. L. Lavrov's Historical Letters of 1868-1869, and N. K. Mikhai-
lovskii's essays in Otcchestvennye zapiski (Fatherland Notes) in 1869 and the early
1870s.85 Each signpost involved a critique of the scientism of the 1860s, with par-
ticular emphasis on interpretations of physiological psychology and evolutionism.
N. V. Shelgunov never accepted the central dogmas of populism, but agreed by
1879 that he and other columnists for Russian Word had overestimated the pro-
gressive import of "positive knowledge." "Let us admit," he wrote, "that in the
1860s there were made overly courageous generalizations and conclusions from
Darwin; let us agree that we were mistaken [to think] that the [physiologist's] frog
would save the world—all this was unfounded and laughable."86

The populist criticism of scientism was in large part a response to the transfor-
mation of Russian society after the reforms of the 1860s, especially the emancipa-
tion of the serfs in 1861. Radicals had previously been preoccupied with the strug-
gle against feudal institutions and ideology, and had found in natural science a
natural ally. They were often vague about their ultimate goal, but most hoped that
some form of socialism would follow the collapse of tsarism. In the wake of the
reforms, radicals became preoccupied with a new enemy; in 1869 N. V. Shelgunov
observed that landowners were becoming capitalists and that capital was becoming
the driving force in Russian society.87 Populist commentators in Fatherland Notes
observed nervously that the social stratification of the peasantry was undermining
the peasant commune, which they thought was the basis of Russian socialism.88

In his essay "On the Democratic Character of the Natural Sciences" (1875), Mik-
hailovskii explained the relationship of these changed social circumstances to the
political import of science. Preparing an analogy to the 1860s in Russia, he
observed that before and during the French Revolution natural science had "served
the democratic ideals of equality and freedom" by shattering the cohesive unity of
the feudal system.89 It had undermined Catholic dogma and the entire system of
inherited privilege while strengthening an industrial class opposed to the feudal
order.90 After the French Revolution, however—and, for the Russian reader, after
the emancipation of the serfs—the nature of political struggles, and the relationship
of science to them, changed fundamentally. The same theories that had served
democratic ideals in the struggle against feudalism might well prove counterpro-
ductive in the new circumstances:

Darwinism, for example, is democratic precisely insofar as it directly or indirectly
undermines those feudal principles which still survive. But not only is it not "dem-
ocratic in essence," but in the sharpest and most denned manner it places inequal-
ity and struggle in society at the cornerstone of its moral-political doctrine.91

Populists, then, were predisposed to examine the ideological underpinnings of Dar-
win's theory and to distinguish those aspects of it that were "friendly to democratic
ideals" from those that served their new and frightening antagonist.

Mikhailovskii did so in his essay "The Analogical Method in Social Science"
(1869), in which he analyzed the relationship between the laws of nature and soci-
ety by examining Darwin's struggle for existence. This essay was occasioned by the
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confession of one Russian columnist, Stronin, that Darwin's theory left him pes-
simistic about man's future. Mikhailovskii observed that this pessimism was
founded on tacit acceptance of Malthus's abstract and discredited doctrine, not on
a careful examination of the struggle for existence itself. "The biological law of the
struggle for existence is undoubtedly binding for sociology," he observed. But Dar-
win himself had indicated that this expression encompassed a range of quite varied
events:92

Darwin's theory establishes one extraordinarily general fact, specifically, that each
individualized entity .. . lives, directly or indirectly, at the expense of other organ-
isms or inorganic nature. The direction of the struggle for existence—that is, will
it be turned toward a given individual or individuals of the same species, or to
individuals of another species, or, finally, to non-living matter—depends entirely
upon the particular conditions in which the individual finds itself.93

The need to eat indeed required humans to engage daily in the struggle for exis-
tence, Mikhailovskii argued, "but Mr. Stronin can obtain his meal by hunting or
by agriculture, and in this case his meal will be the result of struggle with individ-
uals of other species or with inorganic nature."94

Should humans choose to do so, they could also acquire food through coopera-
tion. Mikhailovskii returned to this point in several subsequent essays. In "Dar-
win's Theory and the Social Sciences," he termed cooperation in nature "the great
fact. . . completely ignored by the Darwinists."95 This omission betrayed Darwin-
ism's roots in utilitarianism, a doctrine that was incapable of convincingly relating
individual and societal welfare.96

A second leading populist thinker, P. L. Lavrov, addressed Darwin's theory in
"Socialism and the Struggle for Existence," which he discussed with Friedrich
Engels and published in the radical emigre journal Vpered (Forward) in 1873.97 Liv-
ing in western European exile, Lavrov rebutted the oft-heard view that Darwin's
law of the struggle for existence rendered socialism "a blind fantasy, a contradiction
to the laws of nature."98 He did so by disassembling Darwin's metaphor and exam-
ining the historically evolving relationship between its components. "The phases
of the struggle for existence vary, it takes different forms," Lavrov wrote. "Finally,
it is transformed into a process which resembles the original phenomena of this
struggle as little as a mature insect resembles the larva from which it developed.'"19

Organisms initially engaged in a war of all against all: Families of organisms strug-
gle for control of the soil, .. . species of the same family struggle cruelly for the
means of life, individuals of one and the same species quarrel intensely over soil,
air and food. The casualties are incalculable, nature is full of bodies; of twenty
species nine perish, 295 of 357 individuals, four-fifths of the total, lose their lives.100

According to Lavrov, individualistic struggle led to the emergence of primitive
groups, which enjoyed a competitive advantage against isolated individuals. Intra-
specific cooperation among bees, ants, birds, and mammals changed the struggle
for existence fundamentally:

A society of insects struggles to the death with everything surrounding it, but within
the society there is no struggle, neither between the individual and society, nor
between individuals of the society; disregarding danger and its own welfare, each
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individual enters the battle for the common goal. The solidarity of its members is
a tool of the struggle of the society for existence.... There exists an instinctive
solidarity, mutual aid among a defined circle of individuals, and this negation of
the struggle for existence between individuals is the most powerful means for the
prosperity of their united group.101

Lavrov traced the increasing importance of mutual aid in the animal kingdom and
linked it to the evolution of human societies.

Capitalists, however, still struggled among themselves; they had not even
attained "that instinctive solidarity of like with like that exists among ants." In
their efforts to justify the predatory practices of their patrons, bourgeois intellec-
tuals had elevated the lowest phase of the struggle for existence "to a system."102

"Poor schoolchildren have not noticed that of Darwin's great discoveries they have
grasped only one, the very lowest phase of the straggle for existence, and that the
animal world, even before man, has already carried this struggle to other, higher
phases."103

So "the great discoveries of Darwin" did not justify "eternal competition
between people and eternal exploitation of some by others." They demonstrated,
rather, that "only the solidarity of humanity demanded by socialism can facilitate
a future of human development."104 Engels raised several objections to Lavrov's
approach and thought his argument overly moralistic, but allowed that it might be
well-suited to the Russian public.105

A third leading populist thinker, N. G. Chernyshevskii, was uninterested in
reconciling Darwin's theory with socialism. A Lamarckian evolutionist before
1859, he considered the selection theory irrevocably tainted by its Malthusian ori-
gin and content. Living in Siberian exile, Chernyshevskii was unable to publish his
views until 1888, but he expressed them in letters to his son fifteen years earlier.
"Poor Darwin reads Malthus," he explained, "or some Malthusian pamphlet, and
animated by the brilliant idea of the 'beneficial results' of hunger and illness, dis-
covers his America: 'organisms are improved by the struggle for life'."106 Darwin
"forgot" that privation always harms organisms, killing some and weakening oth-
ers. Thus, "the vileness of Malthusianism passed into Darwin's doctrine."107

What is the essence of Darwin's error, and that of his followers? A specialized sci-
ence, political economy, has undergone such great development (through Ricardo
and others, not through Malthus) that it seems capable of providing mathematical
truths to science. Darwin noticed this. And made use of what he understood. And
did he guess that if you want to use a specialized science for your own work you
should study it? No, it seems never to have occurred to him. And the result was
the same as if Adam Smith had taken it upon himself to write a course in
zoology.108

Darwin's Malthusianism remained a "rather innocent folly" in his own work
because "concern about the welfare of plants and animals is not an especially
important element of our human conscience."109 But "when this foolishness is
transferred to human history it becomes bestial, inhuman."110 For Chernyshevskii,
Zaitsev had captured the logical consequences of the selection theory. If one
accepted the arguments of Malthus and Darwin, colonialism and slavery were not
only justified but beneficial for human progress.111
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Chernyshevskii enjoyed great prestige among the liberal and radical intelligen-
tsia. When he published these views under the title "The Origin of the Theory of
the Beneficence of Struggle" (1888), even Darwin's most avid supporters took
note.112

Other Radical Voices: Praising Darwin and Damning Malthus

An influential minority of radical theorists rejected the populists' "subjective soci-
ology" and their distrust of determinist natural science. Gathered largely around
the journal Delo (The Cause), they attempted to remedy the weaknesses in 1860s
scientism by combining a determinist view of the natural world with a determinist,
but nonreductionist, approach to the social sciences. The Darwin-Malthus connec-
tion provided an important arena for this effort since it joined a contemptible polit-
ical reactionary with the most brilliant naturalist of the age. The general response
of these thinkers was that the laws governing the natural and social worlds were
fundamentally different.

P. N. Tkachev was an uncompromising critic of Malthus whose "Statistical
Essays on Russia" substantiated the familiar argument that repressive social con-
ditions retarded the necessary growth of Russia's population. Reviewing Bibikov's
volume in 1869, he damned Malthusianism as a backward and pernicious doctrine.
With "crude cynicism" and "a false air of scholarship," Malthus had identified nat-
ural law with "the true interests, demands and wishes of all the supporters of bour-
geois egoism."113

Writing from prison the following year, Tkachev addressed the Darwin-Malthus
connection directly in "Science in Poetry, and Poetry in Science." For him Dar-
win's reliance on Malthus's progressions was only superficially paradoxical:

When you see a stupid monkey cutting at a stone with a knife and an intelligent
man cutting bread with a knife then, of course, you find much in common in the
activity of these two beings, so different in their organic development. Both are
cutting and both cut with a knife. The entire difference lies in why and what they
cut.114

Malthus and Darwin both proceeded from "the physiological truth that the life and
reproduction of organisms depends upon the conditions of nutrition.115 In the
interests of "the exploiters and shopkeepers," Malthus had applied this truth to
political economy and had arrived at "blind absurdities." In the interests of sci-
ence, Darwin had applied it to organic nature and had arrived at "brilliant
generalizations.116

The problem, then, lay, not in Darwin's theory itself, but in the false analogy
between struggle in the natural and social worlds. In nature struggle was a neces-
sary, "fundamental fact" and the essential cause of organic development 117 In soci-
ety it was the artificial product of exploitative economic relations and the source
of human misery. Only in "the language of a poet" did the struggle for capital, the
battle of landowners and factory owners among themselves and against workers,
have anything in common with "the struggle of some mollusk with an
ammonite.118
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This fallacious analogy was used by Malthus and his heirs to justify "any bar-
barism, any swindle." It rested on a confusion of "parent for child"; that is, it
attributed class society to a universal struggle for existence, rather than attributing
the struggle for existence among humans to class society itself.119

Similar views were expressed by L. I. Mechnikov, a geographer, a follower of the
anarchist Mikhail Bakunin, and the brother of zoologist I. I. Mechnikov. In his
essays "Colonization in Australia and in America" (1880) and "Prospects for
Agrarian Reorganization in England" (1883), Mechnikov contended that produc-
tion often outstripped population growth and that Malthusianism failed, therefore,
to explain human poverty and conflict.120 In "The Struggle School in Sociology"
(1884), he observed that Malthus's theory had lost all credibility until it was unwit-
tingly rehabilitated by Darwin.121

For Mechnikov, Darwin's discovery that organisms developed through the strug-
gle for existence constituted "a gigantic step forward."122 Yet other realms obeyed
other laws: the law of gravity governed the inorganic world and the law of coop-
eration the social.123 So Darwin's accomplishment as a naturalist was totally separ-
able from the "false Darwinian sociology" created by western European thinkers.124

For sociologists the problem arose, not from Darwin's view of nature, but from the
fallacious Malthusian view that society was "a simple aggregate of living beings
capable of producing children, adapting and devouring.125

Russia's leading Marxist, G. V. Plekhanov, approached the Darwin-Malthus
relationship in a similar fashion. For Plekhanov as for Engels, Darwin was the Karl
Marx of natural history.126 He devoted one chapter of his biography of Chernysh-
evskii to a refutation of the populist's critique of the selection theory.127 Darwin
had certainly overestimated the evolutionary significance of natural selection, Plek-
hanov conceded, but had never claimed that the struggle for existence was "bene-
ficial."128 For Plekhanov, Darwin's uncritical appropriation of Malthus's progres-
sions, and the Malthusian tones in Descent of Man, testified to the naturalist's poor
grasp of social issues and to his "Manchesterian views." Yet "one cannot hold Dar-
win responsible for the blunders of the Darwinists" or for the influence of "so-
called Darwinism" on the social sciences. Darwin himself had recognized the
advantages conferred by cooperation in the struggle for existence, and this sup-
ported political views "directly opposite to that extreme individualism" preached
by many who invoked his name.129

Conservative Criticisms: Malthus, Darwin, and the "British
National Type"

Conservative intellectuals initially responded to the Origin with muted criticism
or mild approval. In 1863 Russkii vestnik (Russian Herald) published a favorable
review written by S, A. Rachinskii, whose Russian translation of the Origin
appeared the following year.130 M. I. Vladislavlev praised Darwin for his avoidance
of "materialist flourishes," and some theologians praised Darwin for rescuing
teleology from the attacks of vulgar materialists. Despite misgivings, the censorship
apparatus allowed Darwin's work to appear essentially unhindered.131 Criticism
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mounted, however, after the publication of Descent of Man. Attacks on Darwin
became a staple of political reaction in the 1870s and 1880s.132

Conservative critics shared with radicals both a vision of Russian society as a
coherent, cooperative whole and a critique of the atomistic nature of western Euro-
pean life. While populists identified Darwin's approach to the struggle for existence
with bourgeois political economy, conservatives associated it more generally with
the British national character. The obvious cultural content of Darwin's theory pro-
vided conservative Slavophiles with a striking illustration of their general argument
that science was not a value-free source of positive knowledge and social progress.

N. N. Strakhov was an authoritative critic of radical scientism in the 1860s. He
had earned a master's degree in zoology for an essay on the wristbones of mam-
mals, wrote frequently about the natural sciences in the Journal of the Ministry of
Education, and in 1866 translated Claude Bernard's Introduction to Experimental
Medicine into Russian.133 Bernard's attempt to separate scientific medicine from
the philosophical quarrels between mechanists and vitalists lent credence to Strak-
hov's position that progress in the biological sciences did not support the philo-
sophical and political conclusions drawn by Russian radicals.

This distortion of the nature of scientific knowledge was a central theme in his
review of the Origin in 1862. Entitled "Bad Signs," this essay concentrated on
Clemence Royer's portentous introduction to the French edition of Darwin's work.
For Strakhov, Darwin had discovered an "internal law" of organic development
based on "multiplication, improvement and struggle."134 Yet Royer's conclusion—
that human societies should encourage overpopulation in order to guarantee inces-
sant struggle and progress—demonstrated the dangers implicit in a naive applica-
tion of Darwin's theory to ethics:135

Really, what a remarkable discovery! What does science tell us? When a family has
many children and nothing to eat, Malthus ingenuously took this for a misfortune.
Now we see that the more children the better, since the beneficial law of competi-
tion can come into play all the more strongly. The weak perish and only those
chosen by nature, the best, privileged members, endure the struggle—so progress
occurs.136

Strakhov thus registered the first Russian objection to "Social Darwinism."137

Given his view that humans chose ideals and established social laws independent
of natural law, he had no difficulty praising Darwin while criticizing "Social
Darwinism."

His attitude toward the Darwin-Malthus connection changed in subsequent
years. By the early 1880s he had adopted a Slavophile veneration of traditional
Russian cultural values and had found in Darwin's theory "the moral stamp of the
Englishman." The popularity of Darwinism, he concluded, was not explicable by
its logical power but by its resonance with English cultural values. Strakhov
explained in The Struggle with the West in Our Literature (1882) that this illus-
trated an important truth about scientific theories in general:

The motion of" the sciences and the revolutions which they undergo do not depend
on their internal development but, rather, are conditioned by the influences of
some other sphere. The dominance and disappearance of doctrines are governed
by a force more powerful than science itself.138
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Strakhov arrived at this position in collaboration with Darwin's most influential
conservative critic, N, la. Danilevskii (1822-1885). Arrested as a young man for
his participation in the radical Petrushevskii circle, Danilevskii had written a mas-
ter's essay on the flora of Orlovsk province and, from 1853 to 1857, had partici-
pated in K. E. von Baer's expeditions to fishing grounds along the Volga and the
Caspian Sea. He then worked for the Department of Agriculture, evaluating means
of increasing the production of food, especially fish, in travels throughout Russia
in the 1860s, 1870s, and 1880s.

His political views changed fundamentally during the 1860s, and his Russia and
Europe (1869) became "the Bible of Pan Slavism." Danilevskii wrote passionately
of the attempt by individualistic, violent western Europe to dominate Slavic peo-
ples and destroy their culture, and predicted the rise of a superior Slavic civiliza-
tion, led by Russia. His approach to history owed much to his favorite naturalist,
Georges Cuvier. For Danilevskii "cultural-historical types" were distinct and
essentially invariable. Like the conditions of existence and the separate organ sys-
tems of Cuvier's embranchements, the historical experience, culture, philosophy,
and science of each "type" were integrally related.139

Darwinism typified the scientific ideas generated by the English national type:

The essential, dominating characteristic of the English national character is love of
independence, the ail-sided development of the personality, and individualism;
which manifests itself in a struggle against all obstacles presented by external nature
and other people. Struggle, free competition, is the life of the Englishman: he
accepts it with all its consequences, demands it as his right, tolerates no limits upon
it.140

The Englishman struggled from his days as a schoolchild. Running, swimming,
boating—all were competitive sports for him. "He boxes one-on-one, not in a
group as our Russians like to spar," founds debating societies for "the struggle of
opinions," and even establishes mountain-climbing clubs, "not with the scholarly
goal of investigation . .. but solely to allow oneself the satisfaction of overcoming
difficulties and dangers ... in competition with others."141

This basic English characteristic was reflected in Hobbes's philosophy of the war
of all against all, Smith's faith that the struggle of producers and consumers pro-
duced economic harmony, and Darwin's theory that the struggle for existence was
the basis of evolution and biological harmony. The onesidedness of each theory
reflected that of English life itself. 142

For more than a decade Danilevskii labored on his massive treatise Darwinism:
A Critical Investigation. The first volume appeared in 1885, the year of his death.
The second, edited by Strakhov, was published in 1889. Many of Danilevskii's
arguments against Darwin's theory were compiled from western European sources,
but his lengthy chapter on the struggle for existence elaborated his own, and Strak-
hov's, previously-expressed views:

Darwinism was a purely English doctrine, with all the particularities of orientation
of the English mind, and all the qualities of the English spirit. Practical use and
competitive struggle—here are two characteristics . . . that give direction to English
life and also to English science. On usefulness and utilitarianism is founded Ben-
thamite ethics, and essentially Spencer's also; on the war of all against all, now
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termed the struggle for existence—Hobbes's theory of politics; on competition—
the economic theory of Adam Smith and all of that primarily English science, polit-
ical economy. Malthus applied the very same principle to the problem of popula-
tion . . . . Darwin extended both Malthus's partial theory and the general theory of
the political economists to the organic world.143

The cultural roots of the selection theory explained its simultaneous discovery by
Darwin and Wallace. Danilevskii also indicated another peculiarly English influ-
ence upon it: "The curiosity of English horticulturalists and breeders of domestic
animals, leading to exhibitions, races and other competitions between animals,"
and so to the artificial selection of plants and animals "for the satisfaction of their
capricious fancies."144

That struggle occurred in nature was indisputable, but Darwin exaggerated its
scope and significance. One reason was his mistaken belief that organisms were
packed tightly into every available space. For Danilevskii nature contained "wide
gaps, voids so to speak, which various animals and plants can fill over a long time
without any struggle for existence."145 Nature did not resemble a single fountain at
which a multitude of organisms battled to drink, but rather the shore of a long river,
where crowding at one drinking spot merely required an organism to travel to
another.146

According to this view, which flowed easily from Danilevskii's travels through-
out Russia, a dearth of food need not lead to incessant struggle. Population might
outstrip food supply in one location, leading to "temporary and local wars," but
this struggle would be neither sufficiently continuous nor intense to lead to natural
selection.147 Furthermore, given the multiplicity of changing and often contradic-
tory environmental pressures, struggle could not lead to directional development.

Darwin had contradicted his general thesis by asserting that expansive, complex
environments were most conducive to the evolution of new forms. For example,
Darwin explained the stability of the rabbits of Porto-Santo as the result of their
isolated habitat. Yet if Darwin's analysis of the struggle for existence were correct,
isolation should stimulate evolution:

A many-sided struggle, such as occurs in the large areas of land and sea, by virtue
of the variety of competing [environmental] elements, prevents any one of them
from attaining dominance for a long time, and consequently cannot facilitate the
adaptation of organisms to it. The intensity of struggle is interrupted, or acquires
another direction, and this preserves existing forms... . But the opposite should
occur in limited locales, where, by their very one-sidedness, the less varied ele-
ments of struggle are not counterbalanced. There one [environmental] condition
acquires constant dominance, and the process of struggle and competition among
individuals begins in relation to it—that is, specifically that form of struggle which
should have led to the accumulation of useful variations, to selection.148

The stability of isolated species, such as the rabbits of Porto-Santo, cast doubt on
Darwin's basic postulates. The constantly changing and often contradictory
demands of large and complex environments conferred a complex set of advan-
tages and disadvantages on different, often competing organisms. The result was
that struggle tended to preserve a "balance in the numerical strength of species"
and was "a condition that preserves more than it alters, acting more as a conser-
vative than a progressive force."149
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Nor did an increasing population usually generate struggle and directional
change. It resulted most frequently in the more rapid circulation of natural
resources, just as increases in human populations resulted in the accelerated cir-
culation of capital. The wide gaps in nature, and the rapidity with which its
resources could conceivably circulate, revealed that the earth could support a much
larger population without generating a Darwinian struggle for existence.

Since Danilevskii's volume appeared posthumously, Strakhov became its chief
publicist and defender. This role embroiled him in a heated polemic with the ortho-
dox Darwinian K. A. Timiriazev from 1887 to 1889.150 Anxious to move on to
other interests, Strakhov noted contentedly in a letter to Tolstoy that he had
accomplished his task: "Everybody is talking about Danilevskii's Darwinism.151

Religious thinkers focused on the struggle for existence in their comments about
Darwin's theory during the last third of the nineteenth century. K. P. Pobedonos-
tsev captured their moral objection to Darwin in his comment that "it is plain that
to him the fundamental law of life is the preservation of the strong and the expi-
ration of the weak."152 Some, such as N. Rumiantsev (1895-1896), repeated Dan-
ilevskii's arguments.153 Others, such as M. Glubokovskii (1892), rejected the ruin-
ous consequences on morality of Darwin's emphasis on intraspecific conflict and
found a necessary corrective in the theory of mutual aid.154

Tolstoy on Malthus and Darwin

Russia's most celebrated novelist of the nineteenth century despised Malthus as
a malicious mediocrity who sought to justify poverty, competition, and
individualism.

A very poor English writer, whose works are all forgotten, and recognized as the
most insignificant of the insignificant, writes a treatise on population, in which he
devises a fictitious law concerning the increase of population disproportionate to
the means of subsistence. This fictitious law, this writer encompasses with mathe-
matical formulae founded on nothing whatever; and then he launches it on the
world. From the frivolity and the stupidity of his hypothesis one would suppose
that it would not attract the attention of anyone, and that it would sink into obliv-
ion, like all the works of the same author which followed it; but it turned out oth-
erwise. The hack-writer who penned this treatise instantly becomes a scientific
authority, and maintains himself upon that height for nearly half a century.155

For Tolstoy, the enduring popularity of Malthus's theory attested to the influence
of prejudice on science. Weak and erring folk simply used "the imposing word 'sci-
ence'" to sanctify their views.156 The practical consequences of Malthusianism illu-
minated its origins, not in abstract "science," but in the instincts of a corrupt
intelligentsia.

The deductions directly arising from this theory were the following: the wretched
condition of the laboring classes was such in accordance with an unalterable law
which docs not depend upon men; and, if anyone is to blame in this matter, it is
the hungry laboring classes themselves. Why are they such fools as to give birth to
children, when they know that there will be nothing for them to eat? And so this
deduction, which is valuable for the herd of idle people, has had this result: that
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all learned men overlooked the incorrectness, the utter arbitrariness of these deduc-
tions and their insusceptibility to proof; and the throngs of cultivated, that is, of
idle people, saluted this theory with enthusiasm, conferred upon it the stamp of
truth, that is, of science, and dragged it about with them for half a century.157

Darwin had introduced these same values into biology.158 His theory illustrated
the manner in which science tendentiously selected its facts and interpretations. By
extending Malthus's views to nature, Darwin had further justified human "idleness
and cruelty."159 Tolstoy praised Strakhov, Danilevskii, and Chernyshevskii for
their exposure of Darwin's Malthusianism.160 In Anna Karenina his character Levin
attacked the moral consequences of Darwin's views so sharply that Timiriazev felt
compelled to respond.161

Tolstoy returned to this theme repeatedly, perhaps most dramatically in a final
letter to his children, dictated from his deathbed in 1910 and warning that "the
views you have acquired about Darwinism, evolution and the struggle for existence
will not explain to you the meaning of your life nor will they provide guidance in
your actions."162

Conclusion

We have seen that Russian social thinkers of the Left, Right, and center shared anti-
Malthusian sentiments, identified Darwin's struggle for existence with Malthus,
and reacted critically to this Darwin-Malthus connection. This common reaction
was refracted through the prism of varied ideological perspectives and political
agendas. Strakhov and Danilevskii used the obvious tendentiousness of Darwin's
doctrine to illustrate the cultural subjectivity of scientific theories and to warn Rus-
sians against the importation of alien Western values in the guise of positive knowl-
edge. Pisarev and Zaitsev sought to incorporate Darwin's theory into radical scien-
tism, but the price, an apparent softening of the Left's opposition to slavery and
colonialism, was unacceptable to most of their comrades. Nozhin and Chernysh-
evskii attempted to preserve an evolutionism free of bourgeois ideology by reject-
ing Darwin's theory as inherently Malthusian. Bibikov, Lavrov, and Mikhailovskii
dismantled Darwin's struggle for existence and reassembled its component parts in
a manner congenial to their political views. Tkachev, Mechnikov, and Plekhanov
insisted that the problem lay, not in Darwin's Malthusianism, but in the superficial
analogy between biology and society; their critique of the struggle for existence
enabled them to discard Malthus while praising Darwin.

It would indeed be surprising if scientists had not reacted similarly—if they had
not been suspicious of a metaphor so foreign to their culture and so laden with
negative associations, if they had not explored the possibility of separating the great
Darwin from the unsavory Malthus. Many leading scientists did just that.



CHAPTER 3

Beketov, Botany, and the
Harmony of Nature

Life competition leads to balance rather than unending extermination. This, I
think, incontrovertible conclusion is completely opposed to those blind, I will even
say morally repugnant, conclusions that Malthus drew from his false law and which
even today many take for honest coin.1 (A. N. Beketov, 1891)
An ardent Westernizer in everything,
At heart he is an old Russian lord.2 (Alexander Blok. on Beketov)

Although few recognize his name today, in the second half of the nineteenth cen-
tury Andrei Nikolaevich Beketov (1825-1902) was Russia's premier botanist and
the generally acknowledged "Father of Russian Botany."3 During these decades of
rapid growth for Russia's scientific community, Beketov wielded great institutional
authority, trained a generation of influential students, and was a widely read popu-
larizer of science. He enjoyed warm relations with many of Russia's other famous
figures, including the author Fyodor Dostoyevski, the discoverer of the periodic
table D. I. Mendeleyev, and his own grandson, the poet Alexander Blok. As one of
Russia's many evolutionists before 1859, Beketov read the Origin with great inter-
est and struggled throughout his life to reconcile the selection theory with his own
views. The chief difficulty here stemmed from the tension between Darwin's con-
cept of the struggle for existence, with its Malthusian flavor, and Beketov's notion
of dynamic harmony, which combined his deeply held religious beliefs and a mech-
anistic view of nature into a Russian variant of evolutionary natural theology. This
tension, and Beketov's resolution of it, reveal that while Russia's transformist tra-
dition encouraged acceptance of Darwin's evolutionism, it also generated resis-
tance to the novel aspects of his selection theory.

Russia's Premier Botanist

Beketov was born in 1825 to a wealthy gentry family of Penzensk province in cen-
tral Russia. His father, Nikolai Alekseevich, was a well-read man with a literary
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bent whose circle included the well-known poet E. A. Baratynskii (1800-1844). His
mother died when he was four. The four children were raised by a Swiss nanny,
tutored in religion, mathematics, and grammar, and sent to St.Petersburg for fur-
ther education. Ekaterina studied at Smol'nyi Institute and returned to the family
estate. Aleksei pursued a career in engineering. Nikolai became a renowned profes-
sor of chemistry and a member of the Academy of Sciences.

Andrei's studies began inauspiciously. After a lackluster year in the department
of Eastern languages at St. Petersburg University, he willingly surrendered his
ambition to become a philologist and accepted his father's suggestion that he trans-
fer to the Aleksandrov Military Academy. But he proved an equally uninspired and
inept cadet, and so embarrassed his company during a review by the tsar that he
was encouraged to leave.

St. Petersburg, however, offered other interests. Like many youths in the capital
the three Beketov brothers were attracted to Fourier's socialist ideas, and they
formed one of the many circles that sought in Fourierism a modern worldview.4

One member of their circle was Fyodor Dostoyevski, who lived with them for
about two years while writing his first novel, Bednye liudi (Poor People). In a letter
of 1846 he wrote effusively of the intelligence, warmth, and noble character of "my
good friends the Beketovs."5

In 1846 Andrei left St. Petersburg to enroll in the physicomathematical faculty
of Kazan University. Nikolai followed one year later. Without them their circle
soon disintegrated; several of its members, including Dostoyevski, joined a similar
group led by M. V. Petrashevskii. They became famous as the "Petrashevskii cir-
cle" when they were arrested for revolutionary activity in the summer of 1849.

V. V. Bervi-Florinskii (1829-1918), who became a leading socialist thinker, later
recalled the impact of the Beketov brothers on student culture in Kazan:

Like Petrashevskii they spread Fourier's teachings, and the results were the same
as in St. Petersburg. They quickly acquired great influence in the university. The
newcomers from St. Petersburg taught us to study science independently. Unt i l
then Kazan University students did not have the slightest notion that they could
study science rather than memorize lectures.6

There were at the time few students of natural science at Kazan University. Aside
from the Beketov brothers, the close-knit group included N. P. Vagner (1829-
1907), later a professor of zoology at Moscow University, and A. M. Butlerov
(1828-1886), who became a professor of chemistry at Kazan and St. Petersburg
universities and a member of the Academy of Sciences.7

Although committed to science studies, Andrei was unimpressed by his teachers
and found "neither mentor nor patron" at Kazan University.8 Typical of the lack-
luster faculty, he later recalled, was professor of zoology E. A. Eversmann, who
spoke Russian poorly and whose lectures consisted chiefly of halting translations
from a German textbook of systematics.

After graduation in 1849 Beketov traveled to Tbilisi, Georgia, where he taught
for several years at a gymnasium. He instructed students in natural science, phys-
ics, mathematics, and agriculture until the arrival of new faculty members allowed
him to specialize in natural science. He became especially interested in botany and
studied the regional flora in numerous expeditions from 1850 to 1855. One product
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of these travels was his Essay on the Flora of Tbilisi, for which St. Petersburg Uni-
versity granted him a master's degree in 1853.9

While in Tbilisi he befriended Alexis Collins, a devout Catholic and ascetic who
worked at the French consulate. The two walked for days in the wilderness, dis-
cussing Plato, Leibniz, and Christian morality. Beketov described the peaceful plea-
sures of these retreats in "Reminiscences of Tbilisi and Its Environs," which was
published in the journal of the Imperial Russian Geographical Society in 1855.10

His abiding sense of harmony in nature, and the quiet religiosity and tendency
toward asceticism often noted by later acquaintances dated from this period.

During one trip on horseback between Tbilisi and St. Petersburg, he met the
daughter of the famous naturalist G. S. Karelin (1801-1872). The two were married
in 1854 and took up residence on the Karelin estate near Moscow. Beketov used
Karelin's rich botanical collection for many subsequent works, including his doc-
toral thesis, On the Morphological Relations among the Parts of Leaves, and
between the Leaf and the Stem (1858).11

By this time his father, like many gentry of the 1850s and 1860s, had lost his
fortune, and for Beketov, as for many children of the declining gentry, science
became a means of support. In 1859 he was appointed professor of botany and
director of the botanical garden at Kazan University. The salary was low and the
climate taxed his wife's health, so in 1860 they moved to St. Petersburg, where the
university's Department of Botany was vacant. Beketov served as an occasional
lecturer until 1863, when he was appointed professor of botany.

He supplemented his salary by selling articles to popular journals and by trans-
lating foreign scientific works into Russian. Among his contributions to M. N. Kat-
kov's popular journal Russian Herald were "Zootomia" (1857), "The Northern
Ural Region" (1857), "Renewal and Metamorphosis in the Plant World" (1858),
"Essays on Virgin Nature" (1858), "The Climate of European Russia" (1858), and
"Harmony in Nature" (1860). His Conversations about the Earth and the Creatures
Living upon It ran through eight editions between 1864 and 1903 and sold some
fifty thousand copies, a most impressive total for tsarist times.12 By the end of the
1870s he had also translated and edited eleven books, including T. H. Huxley's
Man's Place in Nature (1864), Darwin's Voyage of the Beagle (1865), A. R. Wal-
lace's Malay Archipelago (1872), and several botanical works.13 The Darwin vol-
ume may well have been a collaborative effort with his wife, Elizaveta, a talented
and erudite woman whose friends included Dostoyevski, Tolstoy, and Gogol, and
whose long list of translations included H. T. Buckle's History of Civilization in
England and several novels by Louisa May Alcott.

During his more than three decades at St. Petersburg's Department of Botany,
Beketov became Russia's most prominent botanist, a leading figure in the organi-
zation of Russian science and a revered and well-connected member of the liberal
intelligentsia. His contemporaries hailed him as the "Father of Russian Botany"
and had ample grounds to do so, for Beketov did much to provide Russian botany
with the institutional, pedagogical, and scholarly apparatus of a successful disci-
pline. He chaired the nation's premier department of botany from 1863 until 1884,
served as director of its botanical garden, and, in 1886, founded and coedited
Botanicheskie zapiski (Botanical Notes), the country's first Russian-language
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botanical journal. He developed a Russian botanical lexicon and wrote three
widely-used university textbooks: A Botanical Course for University Students
(1862-1864, 1871), Textbook of Botany (1880-1883, 1885, 1897), and The Geog-
raphy of Plants (1896). Beketov also devised a curriculum for botanical studies in
gymnasia that was endorsed and widely publicized by the Ministry of Education.14

Yet Beketov's greatest contribution to Russian botany may well have been his
students, who dominated the discipline well into the Soviet period. Three of the
most important were K. A. Timiriazev (1843-1920), Darwin's most famous Rus-
sian disciple and a professor at Moscow University and the Petrovsk Academy of
Agriculture and Forestry; A. S. Famintsyn (1835-1918), professor of botany at St.
Petersburg University and founder of Russia's first laboratory of plant physiology
at the Academy of Sciences; and V. L. Komarov (1869-1945), chair of the Depart-
ment of Botany at St. Petersburg University and president of the USSR Academy
of Sciences from 1936 to 1945. By the end of the century these and other Beketov
students populated the faculty of every major Russian university.15 Beketov's ped-
agogical influence extended even to the Winter Palace, where for two years he
tutored Prince Paul Alekseevich.

In his scientific work Beketov maintained his early interest in plant morphology
but, by the late 1860s, concentrated on botanical geography. Over the previous cen-
tury P. S. Pallas, I. G. Gmelin, R. E. Trautfetter, and I. G. Borshchev had described
much of Russia's flora. Beketov drew on this material, the work of his students and
colleagues, and his own investigations of the St. Petersburg and Moscow regions
and the steppes of southern Russia to delineate the country's botanical zones and
to develop a theoretical understanding of the relationship between flora and the
physical environment. His approach owed much to his incorporation and critique
of the ideas of Alphonse de Candolle and August Grisebach.16 Such works as "On
the Flora of Archangel" (1884), "The Phytogeography of European Russia" (1884),
"On the Flora of Ekaterinoslav" (1886), and The Geography of Plants (1896) tes-
tified to Beketov's conviction that climate and topography governed the distribu-
tion of plants.17

His preoccupation with unifying generalizations is evident from one student's
recollection that he lectured at such length about philosophy and evolutionary the-
ory that the semester often ended without mention of systematics.18 He shared his
passion for these subjects in such essays as "On the Struggle for Existence in the
Organic World" (1873), "Do We Find Disharmony in Nature?"(1876), "Human
Nutrition at Present and in the Future" (1878), "Darwinism from the Perspective
of the General Physical Sciences" (1882), and "Morality and Natural Science"
(1891), and in his short story "Doctor Froman" (1892).19

Beketov also played an important role in the organization of Russian science as
a whole. Together with K. F. Kessler he organized the First Congress of Russian
Naturalists and Physicians in 1868, and he presided over the sixth congress in 1879
and the eighth in 1890. He served as secretary of the St. Petersburg Society of Nat-
uralists and editor of its journal from 1869 until 1881, when he succeeded Kessler
as the society's president. He was also secretary of the Imperial Free Economic
Society, the author of its official history, and the editor of its journal from 1889 to
1897.20 The society's goal of putting science to practical use found expression in
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Beketov's many articles on soil conditions, crop cultivation, and the wine
industry.21

A popular member of the St. Petersburg University faculty, he served as dean of
the physicomathematical faculty from 1867 to 1876 and was the university's last
faculty-elected rector in the turbulent years 1876-1883. As rector he clashed con-
stantly with higher authorities. However faded his youthful radicalism, Beketov
proved a determined defender of university autonomy and of arrested students and
faculty. In his autobiography, written in the third person, he later recalled that his
efforts were "rewarded, at least in his first years as rector, by good relations with
the students, which allowed him to calm disturbances without any, or almost any,
youthful victims."22 One liberal observer described him in 1884 as "a remarkable
scholar, a very kind and good man," but noted that "opinions varied on his per-
formance as rector and state official: those above said 'he is weak' while those below
thought him 'flexible'."23

Beketov was particularly proud of his role in the founding and administration of
the famous Higher Women's Courses. Women had been largely excluded from
Russian universities until, in 1876, four hundred women petitioned Kessler, then
rector, to establish a system of public lectures for them. Kessler turned to Beketov,
who, together with N. V. Stasova, established an increasingly formalized curricu-
lum featuring such leading St. Petersburg academics as Butlerov, Mendeleyev,
Famintsyn, and I. M. Sechenov, This school became known as the "Bestuzhev
Courses" in honor of its first official director, a conservative academic. Beketov's
daughter later claimed that "Beketov Courses" would have been a more accurate
label, but that this honor was denied her father due to his "reputation as a Robes-
pierre" among tsarist officials.24

The University Statute of 1884 tightened state control over universities, and the
authorities immediately used its provisions to move against Beketov. Minister of
Education I. D. Delianov chose a new rector and appointed Beketov's former stu-
dent, the aristocratic and politically conservative Kh. la. Gobi, as the new chair-
man of the Department of Botany. In 1888 Beketov was removed from state ser-
vice; only repeated faculty requests preserved his right to lecture at the university,
which he did, at a greatly reduced salary, until 1897.25 He and Stasova were purged
from the Higher Women's Courses in 1889.

An enthusiastic participant in the life of the liberal St. Petersburg intelligentsia,
Beketov, as rector, enjoyed a healthy salary and spacious living quarters, which
permitted him and his wife to host large Saturday evening gatherings of professors
and students. Among the regular guests was Mendeleyev, who persuaded Beketov
to purchase an adjoining estate, Shakhmatova.26 The two became fast friends. Beke-
tov's daughters attended the Women's Higher Courses, worked for the liberal jour-
nal European Herald, wrote poetry, and translated foreign literature.

One daughter, Alexandra, contracted a short, unhappy marriage to a young law
student, A. L. Blok. She returned, pregnant, to Shakhmatova and raised her son
there. The son, Alexander, fell in love with Mendeleyev's daughter Liubov, married
her in 1903, and immortalized her in his "Stikhi o Prckrasnoi Dame" ("Verses
about a Beautiful Lady"). These romantic poems were among Alexander Blok's
earliest creations.
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Beketov suffered a stroke in 1897 and lay paralyzed for five years until his death
in 1902. The St. Petersburg Society of Naturalists devoted a volume to the affec-
tionate reminiscences of his students. All praised him as a scholar, teacher, popu-
larizer, and organizer of Russian science. The terms in which they did so, however,
revealed differences among the generation of botanists that he had trained. Neo-
vitalist I. P. Borodin pointed to the hymn with which Beketov had introduced The
Geography of Plants and emphasized his mentor's abiding religious faith. V. L.
Komarov recalled that Beketov's belief in the compatibility of religion and science
had left him all the more appalled by idealist views that compromised the inde-
pendence of scientific inquiry.27

Alexander Blok remembered his grandfather with a poem:

His death or sleep was what we all expected.
The moments passed, weary, interminable.
A sudden breeze came through the open window,
Stirring the pages of the Holy Bible.
Out there, a man with snow-white hair was

walking.
Gait brisk and eyes that brimmed with merriment;
He smiled at us and beckoned with his finger,
And with familiar steps away he went.

And suddenly, those of us who were there,
Both young and old, all came to realise
Who'd been in front of us; we turned, trembling,
To find the lifeless clay there with closed

eyes . . . .
But it was sweet to look on such a soul
And see its merriment as it went away.
Our time had come to love and remember,
And mark a different kind of moving day.28

Harmony and Evolution

Months before word of Darwin's Origin of Species reached Russia, Beketov com-
pleted a lengthy essay about natural relations and evolution, which was published
in the Russian Herald in 1860. The essay's title, "Harmony in Nature," revealed
the metaphor most important to his thinking.

For Beketov the word "harmony" denoted the mutually dependent relations
among organisms and between organisms and physical conditions. "The harmony
of nature," he explained, "is a manifestation of the law of universal necessity, and
its essence is the mutual dependence of all the material parts and phenomena of
nature."29 People sensed this universal interconnectedness and derived great com-
fort from it. They might lose this feeling amid the bustle of urban life but could
regain it quickly by a walk in the wilderness. Science sought the "laws of universal
harmony" that underlay this feeling and governed the natural world.30
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This notion of natural harmony owed much to the French zoologist Georges
Cuvier, whom Beketov greatly admired. Surveying the plant and animal kingdoms,
Beketov illustrated the perfect fit between the parts of an organism, and between
the coloration, structure, and physiological functions of living beings and their
physical conditions of existence.31

He departed from Cuvier, however, in his interpretation of these harmonious
relations. One could attribute them, he explained, either to design or to a natural
process of dynamic mutual dependence. Why, for instance, did the watermelon
have such a weak stem and bear its heavy fruit on the ground? Either "nature,
foreseeing heavy fruit" provided a weak stem so the fruit could be supported on
the earth or the watermelon's weak stem led to the development of its weighty
product.32 Similarly, how was one to explain a heavy cross on the roof of a church?
One might, by the teleological approach, assume that the church had been con-
structed to support the cross. Conversely, one might assume that the cross was cho-
sen because its weight and dimensions suited the church it was to adorn.33

Rejecting teleology, Beketov contended that harmonious relations resulted from
"the adaptation of every phenomenon to its specific purpose and to the environ-
ment of its activity."34 God had invested matter with specific physical qualities,
including the capacity to change form constantly in accordance with physical
laws.35 Like molten metal poured into a mold, every material entity was shaped by
the particular conditions in which it appeared. But life was distinguished from non-
life by its quality of continual self-renewal. Therefore:

If the conditions surrounding one or another of these beings change then it must
itself undergo a fundamental transformation or be destroyed . . . . Consequently we
notice two phenomena: (1) the variability of beings to the degree that the condi-
tions surrounding them change, and (2) their complete disappearance with a radi-
cal change in these conditions.36

The fossil record demonstrated that changing physical conditions had caused the
extinction of some forms, such as the dodo, and the emergence of new ones. In
recent times humans had become a major agent of change, eliminating wolves from
the British Isles and pushing the Australian kangaroo to the brink of extinction.

A most striking harmonious relationship in the plant and animal kingdoms was
that between life conditions and the rate of reproduction. Like Malthus, Paley, and
Darwin, Beketov was struck by the capacity of organisms to multiply rapidly. For
instance, he wrote of the opium poppy, Papaver somniferum, "In four years its
seeds could give rise to an unbelievable number (1,025,000,000) of offspring, so if
they all developed into Papaver somnifera they would cover the entire surface of
the earth."37 All freshwater plants shared this capacity for "infinite multiplication,"
as did some animal forms.38

The varying fecundity of organisms conformed to a natural law: the greater the
environmental dangers to which an organism was exposed, the greater its means of
reproduction. Beketov devoted many pages to this "law of harmony":

It is well known, for example, in what quantity herring arc exterminated, not only
by man but also by various other animals, and this little fish is so fertile that if only
a single one existed in all the oceans, and if it were possible to guarantee the pres-
ervation of its offspring, then in several years its progeny would fill all the earth's
oceans from their surface to their deepest depths.
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Large and predatory fish are not so fertile, and still less so are the scaled reptiles,
while the innocent frog has an enormous quantity of eggs.

The least fertile birds are, again, the large and predatory ones, and the most arc
the defenseless chickens and small birds.39

For Beketov the conditions surrounding an organism constantly regulated its fer-
tility, which therefore varied as necessary to preserve its existence. If herring were
not constantly exterminated in such large numbers, they would not reproduce so
rapidly and so would never, in fact, "fill all the earth's oceans from their surface to
their deepest depths."

Unless physical conditions changed very rapidly, as they had in the distant past,
the relations among organisms usually led not to the complete displacement of any
form, but to balance. Beketov cited the well-known case of the introduction of goats
to the island of Juan Fernandez. The goats reproduced rapidly, attracting pirates
with the prospect of a good meal. To discourage these visits the inhabitants brought
dogs to the island. The dogs killed many goats and soon rivaled them in number.
The remaining goats "became very careful" and confined themselves to areas that
were relatively inaccessible to the dogs. Deprived of a reliable supply of meat, the
dogs slowly decreased in number until "a balance was established both between the
goats and the dogs and between the goats and the plants." A precise, scientific
understanding of this balance would require an analysis of the soil and climatic
conditions of the island.40

Beketov summarized his central proposition as follows: "The structure, external
appearance and the entire essence of each being is caused by the surrounding con-
ditions and dependence upon these conditions—in short, by harmony."41 The sim-
ple recognition of harmony, however, explained nothing. It remained "to examine
thoroughly all the conditions of existence of each being; only then will we discover
how these conditions, and the totality of their effects," generated specific organisms
and defined the relationships between them.42

For Beketov, then, natural relations could be summarized by the metaphor "har-
mony." This metaphor certainly expressed his faith in the ultimately benign pur-
posefulness of nature, yet he explicitly rejected teleological explanations of that pur-
posefulness. "Harmony" was a summary of natural relations and a guide to
studying them—not a substitute for scientific investigation itself. By the time "Har-
mony in Nature" was published, Darwin had offered a radically different meta-
phorical shorthand for the natural relations resulting in evolution. The tension
between Darwin's "struggle for existence" and Beketov's "harmony of nature"
would preoccupy Russia's leading botanist for the rest of his life.

Harmony and Struggle, 1864-1876

Beketov's initial comments about Darwin's theory were generally sympathetic and
revealed his effort to reconcile these two different metaphors. Although acquainted
with the Origin by 1864, Beketov did not mention Darwin in "Two Public Lectures
on Acclimatization" (1864) and "Are Plant Forms Adapted to Light?"(l865).43 His
approach to evolution remained unchanged from 1860:
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We will not say, as was said in earlier times, that everything in nature is mutually
adapted in the best possible way, in accordance with certain goals. Rather, we hold
that everything in nature tends to take a form that corresponds completely to sur-
rounding conditions.. . . In this constant tendency of beings toward mutual adap-
tation, toward achievement of an organization most in agreement with their life
goals, naturalists should seek the causes of the forms assumed by numerous organ-
isms and of the constant improvements which these forms undergo over the
centuries.44

Darwin's influence was, however, evident in Beketov's use of the word struggle
(bor'ba) for the first time in his published work. Beketov, however, referred only to
"struggle" between organisms and physical conditions. Plants waged a "constant
and stubborn struggle with the elemental forces of nature at the polar and moun-
tainous boundaries of their diffusion"; the northernmost boundaries of plant
growth in the tundra presented a "theatre of struggle," plants had "struggled for
decades" with the snowstorms of the tundra, and so forth.45

Beketov first commented publicly about the selection theory in an essay whose
title revealed his central concern: "The Struggle for Existence in the Organic
World" (1873). Here he praised Darwin fulsomely but insisted that the "brilliant
English naturalist" had only begun the necessary analysis of the dynamics of the
struggle for existence.46

This expression, Beketov observed, offered only an imprecise characterization of
relations in nature. Many different phenomena could, after all, be labeled a "strug-
gle for existence": one could speak of the earth's "struggle for existence" against
the gravitational pull of the sun, a crystal's against the erosive effects of a solution,
or the crust of the earth's against the internal terrestrial forces pressing upon it.
Clearly, the "struggle for existence" was simply a "foreign expression" for the inter-
relationship of physical forces.47

Darwin deserved great credit for directing naturalists' attention to the evolution-
ary significance of the struggle for existence—that is, of the complex of relations in
the natural world. But this in itself explained nothing. "If we are satisfied with the
explanation that every form and every adaptation is necessarily due to the struggle
for existence, then we will have contented ourselves with mere words."48

When a plant is introduced into a new habitat, Beketov asked, "with what con-
ditions must it struggle?"49 That depended on the circumstances. If physical con-
ditions in the new habitat differed markedly from those in the old, then the plant's
direct relationship to those conditions usually proved decisive. Frequently, how-
ever, the newcomer's "most dangerous enemies" proved to be other, better-adapted
plants. This indirect competition among organisms "is the struggle upon which
Darwinism places special emphasis," and so deserved special attention.50

Struggle among organisms was multidimensional. For one thing, organisms
struggled both for their individual survival and for that of the group. "The organs
of nutrition serve the plant as a tool of the individual's struggle for existence; the
organs of reproduction are tools for the struggle of the entire species."51 In the ani-
mal kingdom, also, "we see this dual struggle: . . . the struggle for preservation of
the individual and the struggle for preservation of the species."52 Species possessing
greater means of struggle for the preservation of the group (that is, rapid reproduc-
tion) possessed less for preservation of the individual (that is, means of acquiring
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nutrition). High fertility sometimes stimulated individual struggle, but it was also
"the most powerful tool of [a species] struggle against harmful environmental con-
ditions."53 Turning to indirect struggle among plants and animals, Beketov offered
several examples supporting Darwin's contention that the intensity of such conflict
was proportional to the similarities between them, "so individuals of the same spe-
cies are engaged in the most intense struggle among themselves."54 He also agreed
that this conflict "leads to the development of more complex forms, as Darwinism
demonstrates."55 The swiftness of antelopes, for example, had clearly evolved
through such indirect competition. Slower individuals had fallen victim to preda-
tors, while swifter ones survived and multiplied. Stopping just short of endorsing
the selection theory, Beketov observed that in such cases "the struggle for existence,
in the comparatively narrow sense in which Darwinists accept it, occupies the pri-
mary place in the theory of the formation of species by means of natural
selection."56

Yet this "very same logic" led Darwinists to other, paradoxical conclusions. For
instance, if similar life requirements always increased the intensity of the struggle
for existence the most intense struggle should ensue between the parts of a single
organism. Yet

the shoots of a tree find themselves in the same antagonism, in the same kind of
struggle, as occurs between the arms of a balance; eliminate one of the arms and
the other will become victorious, but the balance thereby . .. ceases to be a balance.
A shoot that grows more energetically than the others, and at their expense, harms
the entire tree, and ... can cause the death of the entire complex organism. This
illustrates the paradoxical nature of conflict; here, obviously, it results in the pres-
ervation of balance and not in the death of one or another part.57

Similarly, one could speak of the struggle between the left and right arms of a
human being. "Logically, the expression 'struggle' is completely applicable here in
the Darwinist sense, and its strangeness and paradoxicality are fully evident."58

One could insist that when the left arm is destroyed the right receives more nutri-
ment and grows larger, but this was clearly absurd. "The physiological antagonism
of the parts has as a normal result not the death of one part of the whole, but rather
the balance of these parts."59

The limitations of the Darwinists' concept of the struggle for existence were also
illustrated by the prevalence of mutual aid. Antagonisms among organisms were
often diminished by their common conflict with physical conditions. "Sympathy
between mammals or birds living socially is so great that it leads sometimes to self-
sacrifice; it is a powerful influence supporting and strengthening a tendency to
sociability and it is a powerful means of self-defense."60

By virtue of its dependence on Malthus, Darwinist analysis was especially weak
with respect to humans. Beketov repudiated Malthus's "depressing idea" that
"humanity would perish sooner or later from lack of food" and that struggle among
humans would inevitably become increasingly severe.61 Malthusians believed that
the intensity of the struggle among people was directly proportional to the closeness
of their relationship; civil wars were more destructive than those between different
peoples, and still more severe was the indirect competition among inhabitants of
crowded villages and cities. Yet this logic led inescapably to the conclusion that
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struggle was most intense within a family. One need only consider the "picture of
a father and his beloved son driven by thirst to a bloody battle over a drop of
water" to see the bankruptcy of such reasoning and the fallacy of characterizing all
relations as "struggle.''62

Malthus also ignored the human capacity to change with changing conditions
and so to avoid the consequences of his abstract law.63 Human evolution featured
the transformation of conflict into mutual sympathy and Christian love, which was
"an expression of a quality naturally inherent to man and developed over many
thousands of years under the influence of surrounding conditions." This quality
played an increasingly important role in social relations and would eventually lead
to the elimination of inequality, poverty, and, therefore, human conflict itself.64

Beketov's two main conclusions reflected his effort to reconcile Darwin's struggle
for existence with his own concept of harmony in nature. He observed, first, that
"balance is the goal (in the sense of result) of the so-called struggle for existence."65

Organisms were constantly adapting to environmental circumstances. Their num-
bers increased and decreased; their means of reproduction, nutrition, and defense
constantly changed—regulated, in part, by the struggle for existence. But this strug-
gle rarely led to extinction or the complete displacement of one species by another.
Much more frequently, it culminated in a new balance, perhaps with one organism
more dominant than it had been previously.66

Second, he praised Darwin and Wallace for demonstrating the evolutionary role
of the struggle for existence, but warned naturalists not to substitute this metaphor
for a more rigorous, mechanical appraisal of organic relations. Beketov insisted, as
he had earlier with respect to his own metaphor of harmony, that the struggle for
existence must ultimately be understood as "simply the interaction of general phys-
ical forces at greater or lesser complexity."67 Only by demystifying the struggle for
existence—by breaking it down into its component parts and understanding it in
terms of physical laws—could science develop the ideas "at the foundation of the
great theories of Lamarck and Darwin."68

Three years later Beketov again addressed his central concern about Darwin in
an article for the popular journal Priroda (Nature), "Do We Find Disharmony in
Nature?"(1876).69 Here he took issue with such authors as I. I. Mechnikov, who
interpreted imbalances in human development and the death of organisms through
environmental catastrophe and illness as evidence of natural disharmony.™ The
essence of such views, Beketov commented, was the equation of disharmony with
"the incomplete adaptation of organisms to the environment, and to the material
goals of their existence."71 Yet the structure of all organisms was determined by the
conditions in which they arose, and so was ultimately explicable by physical laws.
"Every being, having taken shape from specific matter in specific conditions, is
complete in the sphere of these conditions."72 Whatever problems pregnancy pre-
sented to a woman, the fetus could not be carried to term in any other way and so
this physiological process "is in complete harmony with the environment," as
surely as a mathematical sum was dictated by its separate parts.73

Horticulturalists and breeders shaped nature for human ends, but their work
hardly constituted a correction of natural disharmonies. Trees without thorns,
fruits without seeds, and cattle of sickly obesity would all vanish rapidly under
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natural conditions. To see these forms as improvements on nature led to such
"colossal stupidities" as the Malthusian doctrine:

We would have to recognize as a correction of nature the castration of cows, horses
and other animals, and even of man. And, after all, the Skoptsy [a religious sect
that practiced self-castration] consider themselves correctors of a flaw in human
nature. Malthus's followers proceed from different principles, but they also think
that people reproduce too rapidly and want to correct this; they need only join the
Skoptsy.74

Some mistakenly considered Darwinism to be a theory of disharmony in nature.
The essence of Darwinism, however, was that all organisms arose from a few orig-
inal forms as a result of "the influence, or more correctly, the pressure, of surround-
ing conditions."75 The different conditions prevailing at different times and places
had resulted in a branching tree of evolution. If conditions did not change, then
neither could organisms; if conditions changed very rapidly, organisms perished.
Properly understood, therefore, Darwinism provided a sharp refutation to the the-
orists of disharmony.76

Here, clearly, Beketov was invoking Darwin while describing his own theory of
evolution. Indeed, in his attempt to reconcile Darwin's views with his own concept
of harmony in nature, Beketov summarized the "entire essence of [Darwin's] the-
ory" without mentioning either the struggle for existence or natural selection.77

Harmony, Not Struggle, 1882-1896

By the early 1880s Beketov had become convinced that Darwin's Malthusianism—
his reliance on overpopulation and incessant intraspecific conflict—rendered his
concept of the struggle for existence fundamentally incompatible with a belief in
natural harmony. This conclusion and the critique of the selection theory that
flowed from it were evident in his Textbook of Botany (1880-1883) and his essay
"Darwinism from the Perspective of the General Physical Sciences" (1882).

Beketov introduced his Textbook of Botany with a philosophical discussion of
the goals and limitations of biology. Building on the physical sciences, biology
sought an "explanation of the mechanical activity that results in the phenomena
peculiar to organic forms."78 These explanations were limited to proximate causes
and could not be extended to the spiritual realm, the essence of which would
remain "forever unknown."79 Modern evolutionary theory was therefore fully com-
patible with religious beliefs. While naturalists had formerly attributed the appear-
ance of life forms to an endless series of miracles, "according to evolutionary doc-
trine the miracle consists in this: God created matter capable of altering itself
without limit, and containing within it in potentia all the forces and forms corre-
sponding to the immutable laws that He Himself established."80

Modern evolutionary theory rested primarily on Lamarck's insight that organ-
isms adapted to the conditions surrounding them and on the inheritance of
acquired characteristics.81 Darwin had added the principle of natural selection
through intraspecific competition (which Beketov termed "life competition").
Although of secondary importance, Darwin's contribution had helped "provide the
theory of evolution with a solid basis."82
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Beketov had come to identify "life competition" with disharmony and to mini-
mize its evolutionary significance. There was, he observed, little evidence that "life
competition" played an important part in the life and death of organisms:

It is not difficult to accumulate thousands and tens of thousands of cases demon-
strating that the number of offspring produced by plants and animals is immea-
surably greater than the number that remain alive, but the essence of the question
lies elsewhere. It is necessary to prove that these deaths are determined specifically
by life competition, since the doctrine of natural selection is based on the propo-
sition that new forms are developed through its activity.83

Where it did exist, "life competition" was not perpetual but eventually ended in
balance. Drawing upon his colleague K. F. Kessler's article "On the Law of Mutual
Aid" (1880), Beketov identified this ultimate balance with cooperation. "In this
manner a phenomenon that begins with competition, with struggle, ends in mutual
support and balance. So, if one wishes to use the expression 'struggle' it is more
correct to speak of the struggle for balance than of the struggle for existence."84 He
provided an example from botany:

According to the Darwinists, Malthus's law applies not only to humanity but to all
organic nature as well. But natural selection and life competition lead to the weak-
ening of imbalance and finally to the establishment of complete balance in the
environment. A young wood, sown in a given field, presents an example of life
competition ending in complete balance. In the beginning the saplings are set one
around the other and seize nutrients from one another. Many of them perish, but
finally, attaining maturity, they not only cease to interfere with one another but
help each other to more effectively resist winds, preserve moisture and prevent
settlement by foreign plants.85

However one-sided the Darwinist view of struggle and intraspecific relations, its
moral implications were generally salutary. For one thing, it provided a decisive
refutation of vulgar materialism: Darwin had demonstrated that human evolution
led to the development of a "psychic type" who derived satisfaction from cultural,
scientific, and religious pursuits that did not bring him into conflict with others.86

By the 1890s, however, Beketov had concluded that Darwin's errors regarding
the struggle for existence rendered his theory both logically flawed and morally per-
nicious.87 In "Morality and Natural Science" (1891) and The Geography of Plants
(1896), he presented an elaborate critique of Darwin's metaphor—unpacking it,
criticizing its Malthusian components, and juxtaposing it with his own vision of
natural harmony.88

Darwin had appropriated the term struggle for existence from Malthus, Beketov
explained, but used it much less precisely than had the political economist. In the
third chapter of Origin of Species, "two different circumstances are confused, spe-
cifically: the relationships of organisms to external physical agents, which one can
term the actual struggle for existence, and the antagonism between organisms them-
selves—life competition, properly speaking."89

The "actual struggle for existence" differed fundamentally from "life competi-
tion." The former transpired whenever an organism existed in an environment.
The latter, however, depended on two additional elements: reproduction in an
unlimited progression and limited space. Beketov drew on an analogy from
mechanics: air always expanded on contact with heat, but expanding air did not
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always result in steam power. Steam power was created only within a structure that
confined and directed the expanding gas. Similarly, the "actual struggle for exis-
tence" required only conflict between an organism and an environment; life com-
petition required two additional natural mechanisms (unlimited reproduction and
limited space) that confined and directed that conflict. The struggle for existence—
conflict between an organism and physical conditions—was, then, "something
physically unavoidable, since life itself is nothing other than reactions to external
forces." Life competition—conflict among organisms—on the other hand, "does
not constitute a physical necessity." It was, therefore, a mere "phenomenon" rather
than a law of nature.90

The term "life competition" could be unpacked still further, revealing other
ambiguities:

The concept of life competition cannot include the struggle between heterogeneous
organisms, since these relate to one another as combatants [boriashchiesia] and not
as competitors [sostiazaiushchiesia]: the sheep and the wolf that attacks it do not
compete, but rather struggle; man struggles with the tapeworms that inhabit his
intestines, he does not compete with them.91

This distinction enabled one to avoid "the conceptual confusion so noticeable
among Darwin and his followers" every time they attempted to deal with actual
events in the plant and animal worlds:

So, if two hunting dogs are engaged in battle with a wolf, we must ask ourselves,
from the Darwinists' perspective, who is struggling here? The dogs with the wolf,
or the dogs among themselves; since the dog who is stronger and more adroit will
remain among the living, having finally subdued the wolf, but the weaker and less
adroit dog will perish. This means [for the Darwinists] that the strong dog over-
came the weak one! From our own point of view we will say without vacillation
that both dogs struggle with the wolf, and are themselves in competition.92

For Beketov, then, the different processes conflated within Darwin's metaphor
were properly classified as follows: (1) the organism's conflict with physical condi-
tions (the "struggle for existence"), (2) indirect competition within a species ("life
competition"), and (3) direct combat between members of different species.

Note Beketov's assumption that conflict within a species was always indirect
while that between different species was always direct. This, I think, reflected his
belief in the overriding importance of membership in a group (here, species). Rela-
tions among group-members were fundamentally different from those between
nonmembers. He even suggested that the relationship between members of two
different species had more in common with the conflict between an organism and
the physical environment than it did with the relationship between two members
of the same species.93

At the heart of Beketov's analysis of life competition lay his anti-Malthusianism.
In his unpublished notebooks on "Morality and Natural Science," he observed that

Malthus's stupidity has yielded dangerous fruits. Malthus concludes that wide-
spread hunger, deadly epidemics and destructive wars will save humanity from
perishing, postponing this until distant times. The poor, according to Malthus's
counsel, should not even reproduce, or should do so with extreme caution. All
these sordid principles, unhappily, gain further support by the incorrect framing of
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the question about the struggle for existence. ... If beasts were able to reason per-
haps Malthus might be a good advisor to them, although one could doubt even
this, but for beings endowed with the ability to reason such advice is extremely
repulsive.94

So Darwin's incorrect approach to the struggle for existence lent support to Mal-
thus's reprehensible ideas. Beketov made this point more politely in "Morality and
Natural Science" (1891), where he related the Darwinist emphasis on life compe-
tition to the "blind, I will even say morally repugnant, conclusions which Malthus
drew from his false law, and which many even today take for honest coin."95

Like most Russian commentators, Beketov distinguished between Darwin, who
had never explicitly endorsed Malthusian social prescriptions, and "Darwinists,"
who did so enthusiastically. Like the Bible, the Origin was often invoked to justify
crimes that would have appalled its author. Yet Darwin's Malthusian formulations
had prepared the ground for such misinterpretations, for arguments that "science
and the great Darwin" sanctioned "fierce egoism" and discouraged reproduction
among the poor.96

Beketov's case against the evolutionary significance of life competition did not
rely, however, on ethical pronouncements. He repeated and elaborated his argu-
ment of 1882 that Malthus's law was but a statistical abstraction of questionable
relevance to actual events in nature.97 Darwin himself had acknowledged that bil-
lions of organisms perished from frost, drought, and flooding, and that in extreme
climates organisms struggled only against physical conditions. It was therefore
obvious that "one cannot attribute every case of the annihilation of organisms to
life competition, as this occurs only under conditions of limited space and surplus
population." Where these conditions were not evident, "the so-called Malthusian
law is not applicable."98 Life competition, then, was not a law of nature but an
"occasional phenomenon." It transpired only under specific conditions whose
prevalence was often assumed but never demonstrated.99

Having redefined the struggle for existence to exclude the component most
important to Darwin, and having relegated that component to the status of an
"occasional phenomenon," Beketov devalued its evolutionary role still further.
Even when life competition did occur, he asserted, it rarely resulted in the extinc-
tion of one species or the emergence of a new one. More frequently, it represented
but a temporary perturbation, like the motion of a balance, and culminated in a
new state of equilibrium.100

Furthermore, relations within a species were conditioned primarily by the com-
mon struggle against physical conditions. This often mitigated competition and led
to mutual aid:

Among social organisms antagonisms are weakened as a consequence of the neces-
sity to struggle with surrounding conditions. From a general physical point of view
this is the joint action of homogeneous forces having an identical direction and
applied to one and the same point. Two horses jointly dragging the same burden
arc not at all in competition: obviously, they are aiding one another. . . .

It is sufficient to direct one's attention to our broad woods and meadows, con-
sisting of one and the same species for time immemorial, to appreciate the mutual
aid that plants provide to one another.101
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Beketov applauded Darwin for mentioning cooperation in his Descent of Man but
lamented Darwin's failure to appreciate the extent to which mutual aid vitiated life
competition and became a source of harmony in nature.

This analysis of the struggle for existence left little of the selection theory. In a
short autobiography published in 1891, Beketov recalled that after some initial
enthusiasm for Darwin's ideas he had "become increasingly convinced" that the
views expressed in his own "Harmony in Nature" were closer to the truth.102 Most
scientists, he claimed, also rejected Darwin's contention that evolution resulted
"almost exclusively from natural selection":

One can say that the greater part of Darwinian propositions have either been cast
in a new light or even changed. The major principle of the theory [evolutionism],
without doubt, remains firm, but is presently understood in a manner closer to the
views of Lamarck and Saint Hilaire.103

Beketov's description of this modern consensus echoed the views expressed in his
"Harmony in Nature" over thirty years previously:

At various points on the earth general physical conditions were grouped and are
grouped entirely differently, both quantitatively and qualitatively; at one and the
same point, but at various times of the year, in various months, weeks, days, hours,
the combinations of these conditions change. The activity of all these various com-
binations generated the enormous number of plant and animal species that now
populates our earth. Each plant is not only the result of the action of a certain
qualitative and quantitative relationship, a complex of external conditions, but is
the direct morphological expression of the activity of a certain number and quality
of external forces.104

The key task facing evolutionary theorists, then, was to uncover the mechanisms
by which the environment elicited variations in the organism. For this information,
scientists looked to the promising new field of experimental morphology.105

Celestial Harmony and Non-Malthusian Biology

As he neared the end of his career in the 1890s, Beketov could take great satisfac-
tion in his accomplishments. Russian botany had come into its own, and his patri-
mony, as teacher, organizer, and scholar, was well-recognized. Twice in this decade
he reflected publicly on the significance of his scientific work, and each time he
emphasized his resolution of the problem of harmony and struggle in nature.

In the didactic short story "Doctor Froman" (1892), the sixty-seven-year-old
Beketov's title character embodies the ideal relationship between scientific knowl-
edge, philosophical wisdom, and Christian charity. Doctor Froman is an elderly
ascetic who devotes almost all his waking hours to helping the poor. A modicum
of self-indulgence is unavoidable among humans, and Froman's takes the form of
a passion for science, especially astronomy.

One day a young science student offers to help Froman with his philanthropic
pursuits. Tortured by a "dark, pathetic worldview" and impressed by Froman's
peaceful demeanor, the student one day confesses his world-weariness. The young
man is a zoologist, a narrow specialist who knows a great deal about annelids but
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has studied little else. Nature seems to him a depressing arena of "unending strug-
gle and mutual extermination, with dire poverty almost everywhere." He sees only
"this iron law of necessity: every being seeks to preserve its own existence, and to
even a much greater degree, that of its species, and to do so even at the greatest
cost in suffering and death.''106

Froman leads the zoologist to his telescope and bades him look at the heavens.
A specialty is a fine thing, Froman assures him, and is even necessary for the prog-
ress of science, but one can not understand the natural order by examining a drop
of water or a cluster of crawling beasts. Astronomy reveals the big picture: the "uni-
versal balance which, despite perpetual motion, governs the heavens." Temporary
perturbations in the skies are perceptible only to a trained observer and do not
disturb their basic harmony. "The very struggle, the very discord among living
beings, among humans, are also but temporary phenomena leading to harmonious
balance. The Creator did not establish immutable laws in order that chaotic phe-
nomena would predominate over harmonious ones.''107 Geology reveals that the
cataclysmic volcanic activity of previous epochs have gradually yielded to the pres-
ent, relatively stable "balance between internal forces and the crust of the earth."
Inequality, poverty, and struggle among humans are also but temporary violations
of universal harmony. Gifted with reason, man, through science, would eventually
uncover the laws of harmony, attain Christian morality, and eliminate the priva-
tion and inequities that led to discord.108

Like his fictitious Dr. Froman, Beketov considered harmony, not struggle, the
essential fact of nature. He defended this view, first by incorporating and finally by
rejecting Darwin's vision of incessant conflict. The importance that Beketov attrib-
uted to this conclusion was evident in his autobiography,which ended with the fol-
lowing summary of his contribution to evolutionary theory:

He recognized that the very conception of the struggle for existence was incorrect,
demonstrating that life competition, the part of this phenomenon to which Darwin
attributes the greatest significance, should be separated from the general concept of
the struggle for existence—and that it is not a struggle for existence but rather a
struggle for balance, or, more correctly, competition for balance. In this manner
the very expression "struggle" should be discarded and Malthusianism loses its
significance.109

Not all of Beketov's students, of course, accepted this part of his intellectual leg-
acy. Timiriazev, for example, became Russia's most vociferous champion of Dar-
winian orthodoxy. For him Beketov was a great teacher and organizer of science,
and the author of an early evolutionary tract that had "prepared the soil for Dar-
winism."110 As for Beketov's analysis of the struggle for existence—this Timiriazev
passed over in silence. Not so V. L. Komarov. Eulogizing his mentor in terms that
Beketov would no doubt have appreciated, Komarov praised his ability "to present
all the better aspects of Darwin's theory without descending into panegyrics, and
to identify all its weaknesses and confusions without condemnation."111



CHAPTER 4

Korzhinskii, the Steppe, and
the Theory of Heterogenesis

From a blind proponent of the struggle for existence [Korzhinskii] later suddenly
transformed himself into a no less blind opponent of it.1 (K. A. Timiriazev, 1905)

If the reader is familiar with Sergei Ivanovich Korzhinskii (1861-1900), it is prob-
ably as the Russian Hugo de Vries, as the man whose "Heterogenesis and Evolu-
tion" (1899) appeared two years before the Dutch biologist's Die Mutationstheorie.
Indeed, Korzhinskii's contribution to evolutionary theory attracted more comment
at Cambridge University's Darwin celebration in 1909 than did the work of any
other Russian scientist.2

This no doubt galled Timiriazev, for Korzhinskii may well have been his least
favorite Russian naturalist. For Darwin's leading Russian champion, Korzhinskii's
theory reflected his transformation from a "blind proponent" of Darwin's concept
of the struggle for existence to "a no less blind opponent of it," a metamorphosis
attributable to unbridled careerism and political opportunism.

Timiriazev's accusation was almost certainly unfounded, but it did identify a
single theme that united Korzhinskii's early research on botanical geography with
his later work on evolutionary theory: an analysis of the nature and significance of
the struggle for existence. As for Korzhinskii's transformation from "proponent"
to "opponent" of Darwin's concept, we shall see that this reflected an underlying
philosophical consistency: his conviction that organic phenomena were not the
simple products of external influences. When addressing the set of issues involved
in botanical geography, Korzhinskii found this philosophical position highly com-
patible with Darwin's struggle for existence, which he placed at the center of his
own controversial analysis of the division between forest and steppe. When
addressing the very different set of issues involved in evolutionary theory, however,
he found that same Darwinian concept to be philosophically unpalatable, and
emphasized one great advantage of his own brand of transformism: its denial of
any creative evolutionary role whatever to the struggle for existence.

62
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Enfant Terrible of Russian Botany

In Gogol's "Taras Bulba" the victorious Polish army tortured and executed a Cos-
sack prince near the city of Dubno. The Korzhinskii family claimed its descent
from that prince's surviving brother. By the time of Sergei Ivanovich's birth, in
Astrakhan in 1861, this family of landless nobles had produced a number of archi-
tects, physicians, and other professionals.3

Little information is available about Korzhinskii's early life. At age thirteen he
enrolled in the Astrakhan Classical Gymnasium, where he distinguished himself as
a student, became particularly interested in botany, and participated in excursions
along the Volga delta. In 1881 he entered Kazan University, where he studied bot-
any with N. F. Levakovskii and worked closely with P. N. Krylov of the universi-
ty's botanical garden.

During his student years Korzhinskii embarked on numerous expeditions
throughout the Kazan area, especially along the northern boundary separating the
forests from the rolling grasslands (steppes) of eastern Russia. Russian naturalists
had long sought to account for the sudden transition from forest to steppe, and
Krylov encouraged Korzhinskii's interest in this subject. Krylov left for Tomsk
University in 1885, however, and Korzhinskii's adviser, Levakovskii, urged him
to tackle a less controversial subject. Levakovskii supervised Korzhinskii's mas-
ter's essay on the biology and geographical distribution of the rootless predatory
plant Aldrovanda vesiculosa (1887) and urged him to expand it into a workmanlike
and uncontroversial doctoral dissertation.

Rejecting this counsel, Korzhinskii submitted a doctoral thesis entitled "The
Northern Boundary of the Black-Earth Steppe Region of the Eastern Zone of Euro-
pean Russia, with Respect to Its Soil and Botanical Geography" (1888, 1891). By
contending that this boundary was not determined by soil and climatic conditions,
but rather by the struggle for existence between steppe and forest formations, he
dissented radically from the prevailing consensus. The twenly-seven-year-old Kor-
zhinskii accused the authors of that consensus—the leading lights of Russian bot-
any—of praising Darwin effusively while ignoring the essence of Darwin's concept
of the struggle for existence.4

His dissertation defense was successful but unpleasant. The faculty committee
was shocked both by his presumption in tackling such an important question and
by his novel resolution of it. Levakovskii sat silently throughout the entire ordeal.5

Korzhinskii had intended to dedicate his thesis to Krylov, but the faculty's reaction
persuaded him to omit what seemed a dubious honor.

Disheartened by life in Kazan, Korzhinskii leapt at the opportunity to join Kry-
lov in Siberia at the newly-created Tomsk University. It had, he confided in a letter
to Krylov, become "difficult to breathe" in Russia. Intellectual life had withered
under the restrictive University Statute of 1884. "The servility of our universities,
the weeding out of everything dear and good in the university structure, the demor-
alization of science and teaching—these create a situation from which one turns
away in horror. I am prepared to run away even to Sakhalin." The political and
economic situation in Russia was "hopeless," and the status of science was intol-
erably low. "Conservatives consider it dangerous and conducive to free-thinking,
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and liberal youths think it unnecessary and useless; they equate scientific studies
with careerism."6

Siberia offered a more promising setting for cultural and scientific pursuits. Per-
haps Siberian youths would prove less subject to political extremism than their
counterparts in Kazan, and so more likely to recognize science as "the single path
of development for mankind." "We will be Kultertrager and if our work bears fruit
we will enjoy life's greatest pleasure—a sense of productivity and usefulness."7

Tomsk was also an ideal location for a botanical geographer. "Where else can one
find such broad expanses for phytogeography as in Siberia," he enthused. "We will
study primitive nature untouched and unmaimed by man (will it not be too
crowded with the two of us?)."8

Upon his arrival in Tomsk in the fall of 1888, Korzhinskii delivered a contro-
versial address, entitled "What Is Life?" (1888), to the university's commencement
ceremony. This attempt to develop a position that respected the distinctive quali-
ties of organic phenomena without reverting to the notion of "vital force" was
widely perceived as vitalist.9

A popular lecturer and prolific scholar, Korzhinskii taught botanical geography
and became increasingly interested in its implications for evolutionary theory. Dur-
ing his four years in Siberia he published thirteen scientific works, the most sub-
stantial of which were the second section of his dissertation (1891) and The Flora
of Eastern European Russia (1892). His numerous expeditions included one, spon-
sored by the Eastern Siberian section of the Imperial Russian Geographical Society
in 1891, to determine the feasibility of establishing Russian settlements in the
Amur region.

His political conservatism and scientific achievements combined to bring him
professional success in the 1890s. In 1892, at age thirty-one, Korzhinskii was
appointed main botanist of the Imperial Botanical Garden in St. Petersburg. One
year later he became director of the Imperial Botanical Museum and an adjunct
member of the Academy of Sciences. He was elevated to full membership in 1898.

During his brief tenure as director of the Imperial Botanical Museum, Korzhin-
skii began to reestablish it as an important research center. He convinced the
authorities to fund a massive inventory of Russian flora, to which he himself con-
tributed over ten thousand specimens. At his initiative the museum also founded
its own journal organ, Travaux de Musee Botanique de I'Academie des Sciences de
St. Peterbourg, which commenced publication in 1902.10

In the middle and late 1890s Korzhinskii traveled throughout eastern and south-
ern Russia, to Turkestan and the Caspian region. In 1898 he again turned his tal-
ents to practical use, accepting a government request to investigate means of intro-
ducing new types of grapes into the Crimea. The results were published in
Ampelography of Crimea (1904).

Korzhinskii is best known to Western scholars as the author of the theory of
heterogenesis. Drawing on his field experience and the observations of foreign bot-
anists, he advanced this alternative to Darwin's theory in a speech to the Academy
of Sciences in 1899. The following year he published the first, largely descriptive
section of a comprehensive statement on his mutation theory; his work on the sec-
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ond, theoretical section was abruptly terminated by his death from a kidney infec-
tion in 1900.

After his death Korzhinskii was praised highly by such botanists as A. la. Gor-
diagin and A. S. Famintsyn, and by the biologist Iu. A. Filipchenko, who consid-
ered him one of only four nineteenth-century Russian scientists to make an impor-
tant contribution to evolutionary biology." Yet Korzhinskii was alternately
ignored and vilified by Russian historians of science in subsequent decades. For
one thing, Timiriazev had dismissed him as a dishonest and servile reactionary
metaphysician, and Timiriazev's opinions carried great weight in the years after
1917. For another, Korzhinskii's political conservatism, his criticism of Darwin,
and his rejection of the philosophical materialism of his day hardly made him an
attractive figure for historians working amid highly politicized Soviet biology in the
1930s, 1940s, and 1950s. In 1961, during the Khrushchev years, G. D. Berdyshev
and V. N. Siplivinskii produced a short volume that remains the only biography
of Korzhinskii. While criticizing his philosophy and his theory of heterogenesis, the
authors praised this "first Siberian botanist" for his contributions to botanical geog-
raphy and to the Imperial Botanical Garden. And while avoiding discussion of
Korzhinskii's political views, they exonerated him of Timiriazev's charge that he
had changed his attitude toward Darwin's theory in return for a state subsidy.12

Why Is the Steppe Treeless?

Russian naturalists often observed that their country, by virtue of its dramatically
contrasting geographical and botanical regions and its vast expanses unaltered by
human exertions, provided an ideal setting for studying the relationship between
life forms and their environment.13 This relationship lay at the center of a question
that preoccupied Russia's botanical geographers in the nineteenth century: Why
did the vegetation of Russia's steppe and forest regions differ so radically?

Aside from its theoretical import, this question had important implications for
agriculture, industry, and settlement policies. So the St. Petersburg Society of Nat-
uralists, the Imperial Free Economic Society, and the Ministry of State Domains
subsidized numerous expeditions throughout the steppe and forest regions, and
especially along their common boundaries. These expeditions fueled a rich discus-
sion about the geographical distribution of plants—a discussion in which differing
conceptions of the struggle for existence played an important and explicit role after
Korzhinskii challenged the dominant view in his publications of 1888 and 1891.14

Few Russian naturalists would have quarreled with the description of the forest
and steppe regions that was offered to readers of the Encyclopaedia Britannica in
1886 by the expatriate Russian geographer and geologist P. A. Kropotkin. "The
Forest Region of the Russian botanists occupies the greater part of the country,
from the Arctic tundras to the Steppes," Kropotkin observed, "and it maintains
over this immense surface a remarkable uniformity of character."15 Beketov had
properly divided this vast area into the forest region proper and the antesteppe.
The forest region proper was divided into two parts, the coniferous and oak forest
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zones. The coniferous region lay to the north and featured large, impenetrably
dense forests, marshes, and thickets, interrupted frequently by lakes and swampy
meadows, with occasional clear and dry spaces. To the south lay the oak region,
which covered all of central Russia and had a totally different character. Its undu-
latory surface lacked the marshy meadowlands of the north, and the dry soil of its
forests hosted pine as well as birch, oak, and other deciduous trees.

The antesteppe constituted an intermediate zone, south of which lay the steppe
proper.16 This was a region of

very fertile elevated plains, slightly undulated, and intersected by numerous
ravines which are dry in summer. . . . Not a tree is to be seen, the few woods and
thickets being hidden in the depressions and deep valleys of the rivers. On the thick
sheet of black earth by which the Steppe is covered a luxuriant vegetation develops
in spring; after the old grass has been burned a bright green covers immense
stretches, but this rapidly disappears under the burning rays of the sun and the hot
easterly winds. The colouring of the Steppe changes as if by magic, and only the
silvery plumes of the feathergrass (Stipapennata) wave under the wind, giving the
Steppe the aspect of a bright yellow sea. For days together the traveller sees no
other vegetation; even this, however, disappears as he nears the regions recently
left dry from the Caspian, where salted c lays . . . take the place of the black earth.17

Strictly speaking, the steppe was not totally devoid of trees. Clusters of wild fruits
and other deep-rooted shrubs grew in the depressions of the land and along the
slopes of ravines, "giving the Steppe that charm which manifests itself in the pop-
ular poetry." Rich vegetation grew in the marshy bottoms of ravines and in the
valleys of streams and rivers, and the deltas of the Black Sea rivers sheltered a
forest fauna. Here appeared an occasional oak forest, as well as a number of species
unknown in the forest region, including the maple, hornbeam, and poplar.18

Why were there so few trees in the steppe?19 The prevailing view among soil sci-
entists and botanists was that physical conditions there were simply unsuitable for
forests. Within this broad consensus there were considerable differences in empha-
sis. K. E. von Baer (1856) attributed the relative treelessness of the steppe to the
inadequacy of rainfall, Middendorf (1864) to the terrible winds and dry air, P. A.
Kostychev (1886) to the inability of the coarse-grained, black-earth soil to retain
moisture, and A. N. Krasnov (1891) to the effects of receding moisture after the Ice
Age.20

Beketov was both an architect and a typical representative of this consensus. His
opinion, first expressed in 1877, remained essentially consistent throughout his
career. He explained to the St. Petersburg Society of Naturalists:

The treelessness of the southern Russian steppe .. . arose as a consequence of the
following: the land, having emerged from the ocean, was saline and consequently
not suitable for tree growth. When, as a consequence of the gradual lexiviation of
the salt, the saline grasses covered the land, this attracted herds of grazing animals,
obstructing the development of tree growth, which would have been opposed any-
way by the major factor in the distribution of plants, specifically the climate of the
Russian steppe, which is far from propitious for forests.21

In expeditions sponsored by the Imperial Free Economic Society, the Imperial
Botanical Garden, and the St. Petersburg Society of Naturalists, a number of Beke-
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tov's students, including G. I. Tanfil'ev and V. Ageenko, elaborated this hegemonic
view that physical conditions in the steppe prevented the growth of forests.22

Levakovskii's Experiments

At Kazan University Korzhinskii's future advisor, N. F. Levakovskii, conceived a
somewhat different approach to botanical geography after reading Darwin's Origin
of Species. Levakovskii fastened on Darwin's concept of a multisided struggle for
existence and decided that, once experimentally clarified, this concept could prove
useful to plant geographers. In 1869 the Kazan Society of Naturalists accepted
Levakovskii's proposal to investigate the dynamics of the struggle for existence
among wild plants. A tract of land behind the university was chosen, and his exper-
iments continued for about three years.23

"It is easy to sec the extraordinary complexity of the question of the so-called
struggle for existence," Levakovskii observed, and "an attempt to discover the sev-
eral causes facilitating the supplanting of some plants by others is possible and not
at all lacking in interest."24 His experiments involved two sets of trials. In the first
he tested the capacity of different seeds to absorb moisture at varying temperatures
and in different types of soil. In the second he planted germinating seeds of different
species together in a series of boxes. These boxes contained a variety of different
soils and were exposed to varying amounts of sunlight and moisture. Thus, Leva-
kovskii could observe the struggle for existence under a variety of environmental
conditions.

He began his first report, "On the Supplanting of Some Plants by Others" (1871),
with a general discussion of the struggle for existence that followed Darwin's argu-
ment closely. Levakovskii agreed that the struggle for existence resulted in part
from population pressures, that it was sharpest among members of the same spe-
cies, and that its intensity was regulated by a number of factors. He categorized the
many factors mentioned by Darwin and added one more: the more nutriment con-
tained in a seed, the more intense the struggle, since this led to more plants with
greater vigor. His long discussion of the role of climatic factors was drawn almost
verbatim from the Origin.25 But there were two important differences between Dar-
win's and Levakovskii's theoretical comments: Levakovskii did not mention Mal-
thus, and he emphasized the need to assess experimentally the relative importance
of different types of conflict.26

Levakovskii then related the results of experiments that, he contended, suggested
that differences among organisms played an important part in their relative ability
to survive under different conditions. For example, germinating seeds varied
greatly in the quantity of water that they absorbed and the rapidity with which they
did so. His experiments had revealed marked differences, not only between the
seeds of different species, but also among those of individuals of the same species.
Thus, he commented, there was every reason to believe that the distribution of
plants was not determined by physical conditions alone. Plants could, of course,
survive only within a limited range of physical conditions. There must, for exam-
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ple, be some correspondence between the soil's ability to retain moisture and the
type of plants growing on it. But it was equally clear that where these minimal
conditions existed, the survival of some forms and the death of others must in large
part result from differences among the plants themselves.27

This became the central contention in his second article, published in 1873. Hav-
ing already established the range of physical conditions within which each plant
species could survive, he now attempted to demonstrate that, within this range, the
struggle for existence between plants determined the population of a given locale.28

For example, he described one trial in which he planted pine and birch seeds
together in several boxes and maintained soil and moisture conditions suitable to
both:

Some of the boxes . . . were placed under direct light, others in the shade of some
large trees. In both trials the pines germinated first, and the birch only afterwards.
But the early appearance of the pines had much different consequences in the
sunny and shady places: in the former, the young pines rapidly perished, surren-
dering their place to those birch that remained; and these latter, consequently,
became predominate. Things proceeded otherwise in the shady trials: the pines,
having germinated first, developed and waged a stubborn struggle against the
young birch shoots, as a consequence of which many of the latter were compelled
to surrender their place.29

Beketov and others might well have interpreted this as proof that the extent of
sunshine determined whether the pines or the birches would prevail. For Levakov-
skii, however, this trial demonstrated that in physical conditions suitable for either
species, the outcome depended on "determinate relations based on the ability of
each species to conduct a struggle with other species."30

We should note that although Levakovskii accepted Darwin's emphasis on intra-
specific conflict, and had confirmed experimentally the existence of significant dif-
ferences within a species, he was here emphasizing interspecific struggle. The rea-
son for this is clear: he hoped to illuminate the geographical distribution, not the
evolution, of plant forms. The key question, therefore, was to what extent the dis-
tribution of plants is determined by a species' relationship to physical conditions
and to what extent by its relationship to other species.

Levakovskii suggested that his results had great significance for explanations of
temporal changes in regional flora, and particularly for an understanding of the
relationship between forest and steppe. He recalled Middendorf s observation that
in Siberia past generations of trees were buried under contemporary forests com-
posed of completely different species, and also alluded to the well-known fact that
when steppe land in southern Russia was left fallow it was occupied by a procession
of different plants. These observations accorded with an approach to plant geog-
raphy that emphasized the struggle for existence among plants rather than the
direct struggle between plants and physical circumstances.31

Although Levakovskii's reports addressed a highly controversial subject, they
elicited no reaction from botanical geographers. These naturalists were, after all,
accustomed to wide-ranging field investigations, and Levakovskii offered only a
narrow experimental study. In his doctoral dissertation Korzhinskii would develop
Levakovskii's central contention—that the struggle for existence among organisms
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was central to botanical geography—and he would do so by addressing the contro-
versial forest-steppe question in a language familiar to botanical geographers.

Korzhinskii on Steppe and Forest

The theoretical point of Korzhinskii's dissertation (1888, 1891) was advanced
forcefully in his polemical conclusion:

To ignore the life qualities of competing forms and, while giving lip service to the
struggle for existence, to actually attribute all phenomena to climatic or soil con-
ditions is, in my opinion, a great logical error. Much has been written about the
struggle for existence. Everyone speaks with more or less enthusiasm about its sin-
gular importance to the origin, extinction and distribution of organisms upon the
earth. Nevertheless, at least with respect to botanical geography, it remains a mere
abstraction, since in the investigation of specific questions this struggle for exis-
tence usually remains peripheral, overshadowed by other factors.32

For Korzhinskii the great merit of Darwin's approach to the struggle for existence
was his emphasis on organism-organism relations, his recognition that vegetation
was not the passive object of environmental circumstances but was, rather, "some-
thing distinctive [and] independent," Plants actively transformed their physical
environment, and the relations among them often led to changes in regional flora
even when physical conditions remained constant. So the botanical geographer
who truly grasped Darwin's concept of the struggle for existence would no longer
insist on explaining the distribution of plants by physical conditions alone. He
would, rather, emphasize the "gradually developing social relations among various
[plant] forms."33

Scholarship on the steppe-forest question, Korzhinskii argued, consistently and
dogmatically failed to take these relations into account. For example, at the urging
of Beketov and soil scientist V. V. Dokuchaev (1846-1903), the St. Petersburg Soci-
ety of Naturalists had equipped an expedition to study the relationship of the flora
and soil of the Nizhegorod region. In their reports to the society in 1884-1885, all
three of the expedition's naturalists had concluded that the plants flourishing in
Nizhegorod's black-soil did not require black-soil at all but could grow on other
soils as well. Committed to the view that plant life was the simple product of phys-
ical circumstances, however, the three had blithely assumed that the presence of
these plants in black-soil regions and their absence in others must be due to climatic
conditions.34

Korzhinskii insisted that the plant cover of a locale resulted also from the rela-
tions among plants, and that this aspect of the struggle for existence provided the
key to vexing issues in botanical geography:

There arises a competition between species of plants, there begins a struggle for
existence, in which the weak individuals, and many species, perish. As a result of
many centuries of this struggle for existence there develops in each land, from
among those species which are most lively and best adapted to the given climatic
and topographic conditions, special combinations of forms, constituting a so-called
plant formation. These formations are essentially stable plant communities; they
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occupy a territory and are subject to changes and the influx of new forms only when
extraordinary circumstances destroy the normal conditions of plant life.35

Two fundamentally different plant communities had arisen in the Kazan region:
the forest and steppe formations. Forest formations originated with the growth of
trees. These altered the temperature and moistness of the air, and transformed the
character of the soil by occupying certain strata with their roots and leaving others
free. These conditions, in turn, favored some types of vegetation over others, and
so an integrated, collective "organism" arose. The vegetation of steppe formations
was similarly conditioned by the absence of trees.36 Those who attributed the flora
of the steppe regions simply to a combination of climatic and topographical con-
ditions were, then, profoundly mistaken. There was no evidence that the plants of
Russia's steppe region could not also thrive under the physical conditions of other
areas. Rather, "the basic law conditioning the distribution [of the steppe] is the
antagonism between steppe plants and the more powerful, more complete forest
formations."37

What made the forest formation "more powerful"? Its component parts were
more tightly interconnected, making them "a more complete, more individualized
organism." In the steppe formation, on the other hand, "we don't observe . . . such
a subordination of elements, since within it all members enjoy equal rights
[ravnopravnye] and each member develops in identical conditions of light, heat and
moisture."38

So while the potential geographical range of plants was established by physical
conditions, their actual distribution reflected a struggle for existence among them.
This struggle had a historical dimension—it was age-old and ongoing—and so the
plant cover of a region often changed radically amid relatively stable physical
conditions.

For Korzhinskii the current distribution of steppe and forest formations reflected
one historical moment in the continuous struggle between them, a struggle in which
the forests were gaining ground inexorably due to their more powerful organiza-
tion. The steppe flora existed only where the forest had not yet penetrated or where
physical conditions completely prohibited its growth.

The distribution of forest and steppe formations does not depend directly on cli-
mate, nor on the topographical character of the locale, nor on the nature and char-
acteristics of the substrata, but only on the conditions and course of the mutual
struggle for existence.

But it can be objected: the result of the struggle for existence must be conditioned
by something. Oh, without question. The result ... will depend always on two
spheres of phenomena: first, on the relations of the competing forms with external
conditions . .. and second, on their internal, specific life qualities, which give them
greater or lesser chances in the struggle. Each organism presents certain needs to
the environment . . . . And if the physicogeographical particularities of the locale
do not provide these necessary conditions .. . then it stands to reason that the
organism cannot exist. But physicogeographical conditions do not constitute the
entire life conditions of the plant; there remains the entire world of the social rela-
tions with other organisms. It can easily occur that the climate and other physi-
cogeographical conditions are entirely favorable to some form, but, nevertheless,
it cannot exist in a given place because it is supplanted by more powerful compet-
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itors. In another place, perhaps with incomparably less fortuitous climatic condi-
tions, this form prospers, since a different selection of competitors gives it the pos-
sibility of seizing the advantage over them. Therefore, one cannot conclude from
the absence of some species in a land that the climatic or soil conditions there are
unsuitable for it.39

Russian botanical geography, then, required a new orientation, one based on
Darwin's approach to the struggle for existence. The puzzles of the plant world
would be resolved through a determined "investigation of the struggle for exis-
tence, of all the conditions and factors providing an advantage to one or another
species."40

Korzhinskii illustrated his point in a chapter concerning the origin and fate of
oak forests in central Russia.41 In the summer of 1886 he had accompanied the
forest inspector of Kazan province, K. M. Patkanov, on a tour of the area's oak
forests. In an obvious dig at Beketov, Korzhinskii related Patkanov's conclusion
that the depredations of rabbits, who gnawed at oak shoots, did not prevent these
shoots from eventually growing into strong, healthy trees. It was therefore puzzling
that a search of many hours failed to locate even a single young oak tree in the
forest.

Korzhinskii offered the following explanation: It was well-known that oaks
thrived on sunshine. As an oak forest grew, it gradually shaded the soil beneath it.
This canopy thickened as the oaks matured, and the shade prevented a second,
replacement generation from arising. Only if an older oak died could a young oak
thrive in the resultant sunlight, and even then it was often stifled by rapidly growing
weeds. More frequently, a "shade-loving" species thrived in the shadow of the oaks,
struggled successfully against the weak efforts of a second oak generation, and dom-
inated the forest as the first generation of oaks died. Their death, however, exposed
the forest to sunshine, facilitating another exchange of species. This illustrated "the
replacement of one species by others, without any changes in the soil, climate or
other environmental conditions, as a result solely of the life qualities of the com-
peting forms."42 This admittedly a priori analysis was supported by many obser-
vations by foresters, who had informed Korzhinskii that oak forests often failed to
renew themselves even under optimal physical conditions. Foresters had also
described the difficulty of maintaining oak trees in a hybrid forest, where they were
supplanted by trees that thrived on shade.

Again alluding to Beketov, Korzhinskii added that some saw these hybrid forests
as

a combination of forms which are in balance as a result of the climate or some
other external conditions. Oh, no! We have before us only a transitional stage, one
of the phases of a struggle, the result of which is not difficult to foresee. If the oak
lives together with one of the more shade-loving species, then we are witnessing
only one of the stages in the transformation of an oak forest to that of another
species. And there can be no doubt that under normal conditions, that is, without
human interference, this transformation will occur and the oak will be supplanted.
It is, of course, quite another question whether this other species, having sup-
planted the oak, will in its turn surrender its place to other, more stable, lively
forms. And perhaps an entire series of such replacements will occur continually,
without any changes in climate or other physicogeographical conditions.41
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Oak forests, he concluded, could arise in only one of two ways: they could grow in
unoccupied places or they could replace trees that were even more "sun-loving"
than themselves.

This explained the presence of scattered forests, sometimes containing oak trees,
in Kazan's steppe regions. Korzhinskii dismissed as "a strained, not to say naive,
interpretation" the dominant view that these reflected "certain combinations of
external conditions."44 They attested, rather, to the gradual afforestation of the
steppe, to a historical process, dependent on the struggle for existence between
plant species, that began with the growth of oaks on the steppe and continued
through their replacement by a procession of other species.

Russia's plant geographers should read Darwin more closely, Korzhinskii con-
cluded, for their errors illustrated the wisdom of Darwin's observation that "noth-
ing is easier than to admit in words the truth of the universal struggle for life, or
more difficult. . . than constantly to bear this conclusion in mind."45

"What Is Life?": Vitalism and the Steppe-Forest Question

In his doctoral dissertation Korzhinskii criticized commentators on the steppe-for-
est question for ignoring the significance of a plant's "internal, specific life quali-
ties." He insisted that these qualities, which were independent of external, physical
circumstances, ultimately determined the geographical distribution of flora. In the
year that his dissertation was published, Korzhinskii upheld the same philosophical
position in a speech about vitalism and mechanism delivered to the commence-
ment ceremony at Tomsk University.

In "What Is Life?" Korzhinskii identified himself with the vitalist argument that
organic activities could not be explained solely on the basis of physical and chem-
ical laws. Plants and animals were active and purposeful. Their development and
daily activities "do not depend entirely on the conditions surrounding them."46

This testified to the presence in all organisms of "some deep, secret force. . . poured
throughout the organic world, glimmering in every molecule of the plasm and blaz-
ing as a flame in human reason." This force constituted "the memory and activity
of the plasm: it is life."47

Yet nothing was gained by a return to vitalism and its justly discredited notion
of "life force." Korzhinskii proposed instead the term "life energy." This expres-
sion connoted the presence of a unique force among living bodies, a force "immea-
surably more complex, more subtle" than those currently understood by physics
and chemistry. Unlike "life force," however, "life energy" was neither spontaneous
nor inexhaustible. It resulted from oxidation, had a material reality, and could not
contravene the laws of the material world. Perhaps it would eventually be under-
stood as the product of its constituent parts, perhaps it would not.

For Korzhinskii scientific progress was not a linear but a dialectical process. In
some periods scientific theories leaned tendentiously toward mechanistic ideas and
in others toward vitalist ones. The recent popularity of mechanism had served a
useful historical role and had generated important knowledge about physical and
chemical influences upon living bodies. Yet its usefulness was now exhausted. Biol-
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ogy now required a corrective adjustment toward the "share of truth" in vitalist
theories.48

The essential point for Korzhinskii—and one that linked his concept of the strug-
gle for existence to the views expressed in "What Is Life?"—was that the devel-
opment and activities of organisms could not be understood simply as the result of
external physical forces. His resolution of the steppe-forest question and his attack
on prevailing views of the struggle for existence flowed from this general position
that biological ideas had veered too sharply in the direction of mechanistic ideas.

The relationship between Korzhinskii's philosophical views and his resolution
of the steppe-forest question was not lost on botanical geographers. Two aspects of
the argument in his doctoral dissertation survived initial criticism to gain wide
acceptance: (1) forests alter their physical environment, and (2) botanical geogra-
phers should concentrate on plant formations rather than individual plants.49 His
insistence that relations among plants constituted the central aspect of the struggle
for existence, however, was widely criticized as vitalist.50

Among Korzhinskii's sharpest critics were Beketov and Dokuchaev, as well as
the botanist G. I. Tanfil'ev (1857-1928), who had studied with them both. Doku-
chaev responded almost immediately. An authority on the steppe, he had previ-
ously argued in The Russian Black-Earth (1883) that soil conditions exercised a
determinate influence on regional vegetation. In 1888 he ridiculed Korzhinskii's
contention that the forest had moved south and supplanted the steppes, that as "a
result of the struggle for existence (?)" forests had changed the very character of the
soil. "Where is the proof," he asked "for such a grandiose conclusion?"51

Tanfil'ev, a leading member of Dokuchaev's Soil Commission who had traveled
widely throughout European Russia, addressed Korzhinskii's argument at length
in his master's thesis, The Boundaries of the Forests in Southern Russia (1894).52

Acknowledging Korzhinskii's profound impact on the forest-steppe controversy,
his distinctive emphasis on relations among plants, and his praiseworthy demon-
stration that the forest was gradually supplanting the steppe, Tanfil'ev insisted,
however, that Korzhinskii's approach to the struggle for existence was
metaphysical.

What could it mean, he asked, to assert that the steppe was "supplanted by more
powerful competitors," and that the forest was "more powerful and more com-
plete" than the steppe? Only that it was better adapted to such environmental con-
ditions as moisture, light, food, and parasites. The specific factors favoring one life
form over another were always difficult to discern. Yet by invoking "internal, spe-
cific life qualities" instead of analyzing these external factors, Korzhinskii con-
verted the struggle for existence into a purely abstract concept, one that actually
obstructed scientific investigation.53

Science is attempting lo understand even such complex phenomena as the flights
of birds, the migration of lemmings, and the extinction of animals in terms of spe-
cific external physical causes; even the more complex phenomena in the life of
human societies are explained—sometimes entirely satisfactorily—by the influ-
ences of nature, that is, again, by such external causes. Nobody, of course, will
reject the struggle for existence, but to recognize it in Korzhinskii's sense is to rec-
ognize, without any need to do so, that long outdated notion of life force, and to
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explain a specific distribution of plant formations by an abstract struggle for exis-
tence is equivalent to refusing to explain it at all.54

Like Korzhinskii's comment about the debilitating "equality" within steppe for-
mations, this passage reminds us that these discussions about nature involved per-
ceptions about human society as well.

TanfiPev illustrated the dangers of Korzhinskii's position by refuting one of his
most telling examples: the plant Tussilago farfara, which thrived in regions with
widely varying soil and climatic conditions. Korzhinskii had made much of natu-
ralists' failure to explain this plant's geographical distribution in terms of the deter-
minant influence of soil and climate, and had offered a simple explanation based
on the social relations between plants: Where stable plant communities exist, they
resist the incursions of newcomers; T. farfara was never incorporated into plant
communities and so existed only where such formations did not. For Korzhinskii,
then, the distribution of T. farfara was explicable only in terms of the relations
among organisms.55

Tanfil'ev responded that Korzhinskii's metaphysical "solution" merely codified
ignorance. Although the geographical distribution of T. farfara was not dependent
on the most evident characteristics of the soil, it turned out, on closer inspection,
that it could grow only in land that was rich in carbon salts.56 Thus, Korzhinskii's
"geobotanical paradoxes" simply reflected the incompleteness of present knowl-
edge, and his assertion that such paradoxes could be resolved only by invoking a
highly abstract struggle for existence was a diversion from thorough scientific inves-
tigation. Tanfil'ev offered "a simpler and more natural explanation [of the gradual
afforestation of the steppe] that does not require recognition of an active, distinc-
tive and independent struggle for existence."57 This rested on the changing lime
content of black soil.58

In The Geography of Plants (1896) Beketov criticized Korzhinskii in much the
same terms. Certainly, forests could present "a direct mechanical obstacle to the
spread of meadow grasses" and could favor the growth of forest grasses. But this
influenced only the topographical, not the geographical, distribution of plants. Cli-
mate was most important to the latter, and obviously a forest in moderate or cold
climes would not obstruct grasses native to tropical ones.59 He added:

These facts are cited as cases of the struggle for existence. It is said, for example,
that the forest struggles with the steppe grasses, etc. Some attempt to explain by
this struggle certain facts in the topographical and even the geographical distribu-
tion of plants. Here, clearly, exact interpretation has been poorly served by the
figurative expression "struggle." I have above analyzed sufficiently the influence of
general physical conditions on the geography and topography of plants. In this case
it is clear that the matter is resolved by the distribution of what I have termed the
biological complex of plants. If a locale contains the optima of all the general phys-
ical factors of the forest or, more exactly, of one or the other trees, and ... [a min-
imal amount] of these conditions regarding certain grasses, then that place will be
covered by a forest. In the contrary case, it will be covered by grasses. It is easy to
say that the forest has triumphed in the struggle for existence in one locale, and the
grasses in another, but this is only a rhetorical flourish and not an explanation.60

For Beketov, Korzhinskii's analysis of the struggle for existence illustrated the dan-
gers inherent to Darwin's metaphor.61 Like Tanfil'ev he worried that such "rhetor-
ical flourishes" might divert naturalists from the essential task of discovering how
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external conditions affected the physiological processes of plants, favoring some
over others in a given environment.

Surveying the debate in 1894, plant geographer N. I. Kuznetsov concluded that
most of Russia's botanical geographers were in basic agreement with Dokuchaev,
TanfiFev, and Beketov. Although scholars now agreed with Korzhinskii that rela-
tions among plants deserved attention, the majority continued to see them as of
distinctly secondary importance and to emphasize the determinate influence of
physical factors.62

Timiriazev dismissed Korzhinskii's argument as a cover for idealism. He
observed in 1895, "One can still find biologists who think that everything is
explained by uttering the expression 'struggle for existence,' and who are prepared
to regard with indignation and mockery . . . any application of physical methods of
investigation to living beings."63

From Botanical Geography to Evolution:
The Theory of Heterogenesis

Korzhinskii's contribution to botanical geography was distinguished by his creative
and, for Russians, provocative use of Darwin's concept of the struggle for existence.
His later contribution to evolutionary theory was distinguished by his refusal to
concede any creative role whatever to that same struggle for existence.

This change of attitude seems less radical if we consider an important difference
in the type of question posed by these two areas of interest. In botanical geography
the issue for Korzhinskii was the relative importance of physical circumstances and
interspecific struggle in determining the physical geography of existing plant spe-
cies. Here he found in Darwin's struggle for existence an emphasis on relations
among organisms that resonated with his own philosophical outlook—with his
conviction that living beings were not simply the puppets of external physical
forces. In evolutionary theory, however, the issue was whether struggle among
organisms, especially among those of the same species, led to the emergence of new
species, to a rich variety of living forms, and to progress. Here Korzhinskii found
in Darwin's struggle for existence a morally pernicious doctrine that offended his
deeply-felt beliefs by ascribing progress, not to the internal properties of organisms,
but to harsh struggle and suffering.

He first addressed evolutionary issues in The Flora of Eastern European Russia
(1892). In a long introduction he railed against the lifeless empiricism of botanists
and urged them to address two general questions. First, "in what external condi-
tions and in what social grouping" do specific plant forms dwell? Second, what are
the origins and evolutionary paths of these forms? Vegetation, after all, was not
"dead and lifeless," as it too often appeared in textbooks. It was "something alive,
in constant motion, subject to continual, constant transformations, with a history,
a past, and a future."64

Plants were both passive physical entities and active social beings. This percep-
tion lay at the heart of Korzhinskii's comments on the nature of species. He distin-
guished between a species' external physical characteristics, or morfoma, and its
"true essence," or biont. The nature of the biont could not be discerned by exami-
nation of the morfoma only:
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The biont of a species characterizes an entire series of other specific qualities, both
sexual and social relations with other forms, the length of periods of development,
certain reactions to climatic and soil conditions, etc. In order to understand a form
one must not limit oneself to the morfoma but must also study all the external
manifestations of its biont. In this manner its degree of individuation will be
explained. The question "Does it constitute an individual species or subspecies or
variation?" is, actually, a question of the degree of the individuation of its biont.65

So, as the biont expressed itself with increasing clarity over time, a race developed
subspecies and, finally, new species.

The same concern with plants as the expression of both external and internal
forces was evident in Korzhinskii's emphasis on the distinction between "varia-
tions" and "modifications." Variations were "deviations which, apparently, do not
depend on the external environment, but occur as a result of the tendency to vari-
ation inherent to all living beings." Modifications resulted from the direct action
of the environment.66 In The Flora of Eastern European Russia, Korzhinskii
attended closely to deviant forms and consistently attempted to discern if these
were variations or modifications. He did so with the explicit intention of preparing
a treatise on evolutionary theory.67

His budding ideas about evolution were particularly evident in his discussion of
Anemone patens. (Anemone is a genus of the buttercup order.) This plant, he
observed, grew abundantly in southern Siberia under the most varied conditions.
As one traveled westward, its habitat became more limited and sharply defined.
Korzhinskii concluded that southern Siberia was its center of distribution and
observed that it was also the place in which A. patens exhibited the greatest
variability.

Numerous variations arise in Europe also, but there they do not find favorable
conditions for their development and further consolidation: they either perish
immediately in the struggle for existence or have only a local, limited distribution.
But in southwest Siberia, where A. patens grows especially abundantly and is not
subject, apparently, to such a terrible struggle for existence, newly arisen variations
find entirely propitious circumstances for their further development. They take
shape and spread out, begin to crowd one another and migrate, one after the other,
in various directions.68

Korzhinskii observed that the oldest of these forms had consequently been pushed
far to the west; it was rarely found in the original center of its distribution. In con-
trast, one young form was found primarily in this original, southeastern habitat,
and there numerous recent variations were evident. These new forms were still
volatile and unsettled. They were not yet independent races but, rather, "races in
statu nascendi." Such observations, Korzhinskii added, "can yield very interesting
theoretical conclusions concerning the very process of the origin of races."69

In this discussion the struggle for existence remained the key factor in geograph-
ical distribution, but it was also an obstacle to evolution. Where struggle was
intense, new, unstable variations generally perished. Where conditions were more
favorable, newly-arisen variations were able to consolidate themselves and multi-
ply. The increasing population of these consolidated forms had a benign result with
little evolutionary significance—migration.
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Four years later, in his Sketches of the Plant Life of Turkestan (1896), Korzhinskii
observed that a harsh struggle for existence also interfered with the progressive
development of human beings. This book resulted from his efforts, on behalf of the
Academy of Sciences and the Ministry of State Domains, to ascertain Turkestan's
suitability for colonization. Korzhinskii reported that conditions there were much
more suitable for humans than were those of central Russia. Favored by the hot
climate and abundant moisture, the local population was able to work at a slow,
gradual pace. They had no need of the strada, the period of frenzied labor during
harvest time that was a permanent feature of Russian peasant life. "These propi-
tious external conditions have created the easygoing, sociable character of the Sarts,
this lively and intellectually developed people." Neither tyranny nor other perverse
historical fates had blighted their character, and all aspects of their social relations
were characterized by a gentle communality.70

In January 1899 Korzhinskii presented a short abstract of his theory of hetero-
genesis to the St. Petersburg Academy of Sciences. One year later the first part of a
longer work, "Heterogenesis and Evolution: Toward a Theory of the Origin of Spe-
cies," was published in Russian and German. Intended to establish the factual basis
for his theory, it drew on his own observations and those of foreign authors to
demonstrate the prevalence of discontinuous, heterogenetic variations in culti-
vated plants. The second section, which was to discuss the "enormous evolutionary
role" of these variations, was not completed due to Korzhinskii's death at age
thirty-nine.71

Darwin had been aware of sudden deviations from the parental type, Korzhinskii
recalled, but had thought them of little significance. Darwinists had followed his
lead and, absorbed in theoretical discussions, had added little to knowledge of these
forms.72 In 1864 A. Kolliker had argued that these variations generated new species
by a process he termed "heterogenesis." Yet Kolliker's argument, poorly presented
and weakly substantiated, had made little impact.73

Korzhinskii claimed that during his expeditions he had searched unsuccessfully
for evidence of gradual transmutation and had finally concluded that Darwin's the-
ory was incorrect. He saw many heterogenetic variations among plants, but it was
impossible to examine the actual emergence of new species in nature. He had,
therefore, turned his attention to domesticated plants. Here again he found Darwin
mistaken. Not one horticulturalist "had ever developed new races by working with
individual characteristics nor observed the 'accumulation' of them." Rather, all
new forms emerged through "sudden deviations from pure species or hybrid
forms."74

The "essence of heterogenesis" was that the birth of a single, distinctive individ-
ual gave rise to a "heterogenetic race." These deviant forms were not preadaptive.
Like many nonheterogenetic variations, they originated, independent of external
conditions, "in some internal processes, in some changes of the egg cell, the essence
of which is currently beyond our understanding."75 He speculated that this tran-
spired in the pollen or seed bud sometime after fertilization.76

Korzhinskii offered a table comparing his theory with Darwin's (which he labeled
"the theory of transmutation"). As it is so revealing of his case for heterogenesis,
it is reproduced here in full:
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According to the Theory of
Transmutation

1. All organisms have the capacity of
variation in part as a consequence of
internal causes, in part from the
influence of conditions, use or disuse
of organs, etc. This variability is
constantly manifested in the form of
small and unnoticeable individual
distinctions.

2. As a consequence of the struggle
for existence and selection those
individual characteristics which are
useful are consolidated and
summarized, the useless ones
disappear. In this manner all the
characteristics and qualities of a
species, being the result of continuous
selection, must correspond to the
external environment and serve the
goals of the organism.

3. By force of continual selection and
accumulation of characteristics all
species continually change and
gradually almost overflow into new
ones, not departing during this from
their normal physiological state.

4. This process can occur anywhere
and under any conditions. The
harsher the external conditions and
more powerful the struggle for
existence, the more energetic is the
action of selection and the quicker is
the origin of new forms.

According to the Theory of
Heterogenesis

Inherent to all organisms is
variability, as an internal basis of
their character, not dependent on
external conditions. This variability,
inhibited by heredity, usually remains
hidden, but from time to time is
manifested in sudden deviations.

These sudden deviations can, under
propitious conditions, form the
beginning of stable races. Their
characteristics, arising independent of
external conditions, sometimes turn
out to be useful for the organism, but
can also not correspond to the
external environment.

All species, once having been formed,
remain unchanging, but occasionally
new forms are chipped off by
heterogenesis. Such newly arisen
forms, as a consequence of the
disturbance of heredity, have a shaky
constitution, which is reflected in
lowered fertility and often in a
general weakness of the organism.
Turning into stable races, the new
forms gradually restore their
constitution.

It follows from the above that the
origin of new forms can only occur
under conditions favorable for the
existence of the species; and the more
favorable they are, that is, the weaker
is the struggle for existence, the more
energetic is their development. Under
harsh external conditions new forms
do not arise or, having arisen, very
quickly perish.
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According to the Theory of
Transmutation

5. In this manner, the struggle for
existence and selection, which is
generated by it, is the major factor of
evolution.

6. If there were no struggle for
existence, there would be no selection
and survival of the strongest, then
there would be no development, no
improvement whatsoever, since
adapted forms would have no
advantage over the others; as a
consequence of interbreeding with
these others the former would not
accumulate useful characteristics.

7. So-called progress in nature, or the
improvement of organisms, is merely
a more complex and complete
adaptation to external conditions.
This is attained by purely mechanical
means of selection and the
accumulation of characteristics useful
in the given external conditions.

According to the Theory of
Heterogenesis

The struggle for existence and
selection is a factor limiting forms and
suppressing further variations, but in
no case facilitates the emergence of a
new form. It is a principle inimical to
evolution.

If there were no struggle for existence
newly arising forms would not perish.
The world of organisms would grow
into a mighty tree, all branches of
which would flower; and the most
distant species, which are now
isolated, would be linked with all the
rest by intermediate forms.

Adaptation, appearing as a
consequence of the struggle for
existence, is not at all a synonym for
progress, since the higher, more
complete forms are far from always
more adapted to external conditions
than are lower ones. It is impossible
to explain the evolution of organisms
by a purely mechanical path. In order
to understand the origin of higher
forms from lower ones it is necessary
to allow for the existence in organisms
of a special tendency to progress,
either connected to or identical with a
tendency to variation, and which
leads organisms to improve, insofar as
external conditions permit.77

A glance at these two columns reveals that Korzhinskii considered an important
advantage of his theory to be its denial of a creative evolutionary role to the inter-
twined processes of the struggle for existence and natural selection. He contrasted
Darwin's view that harsh struggle generated evolutionary progress (in the form of
adaptation to external conditions) to his own belief that such struggle played only
a negative role, hindering evolutionary progress (in the form of "higher, more com-
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plete" life forms) and pruning the rich tree of evolution that would flower fully in
its absence.

Hunger, struggle, and death were not, therefore, necessary to evolutionary prog-
ress. If they were, one would expect new species to arise most often along the out-
ermost boundaries of their geographical range, where the physical obstacles to their
existence were most severe. But just the opposite was true. The variety of forms
became progressively richer as one approached the center of a species' habitat.78

For Korzhinskii favorable conditions (that is, the absence of a severe struggle for
existence) were necessary for the emergence of new species. This was the case
because, first, such conditions provided the "surplus of life energy" necessary for
variability. Second, the first generation of a heterogenetic form was physically
weak, with an unstable hereditary constitution and a low rate of reproduction. It
would vanish without a trace if subjected to a harsh struggle.79

Therefore, the more favorable the external conditions, and, consequently, the
weaker the struggle for existence, the greater the chances for the development of
new races from a given species.... In the presence of harsh conditions and an
intensive struggle for existence heterogenetic varieties are not formed, and if they
do form they perish very quickly, leaving only the typical form.80

Heterogenesis also explained phenomena that perplexed Darwinists. The ab-
sence of transitional links between fossil forms attested to the saltatory nature of
evolutionary change. The stability of many species under the most varied circum-
stances demonstrated that evolution resulted, not from the survival of favored
individuals in the struggle for existence, but rather from the random appearance of
heterogenetic forms.

Korzhinskii emphasized the distinction between adaptation and progress. Nat-
ural selection most assuredly played a role in adaptation; it acted on consolidated
heterogenetic forms and on smaller variations, but was unable to produce new
forms. So in an article of 1898 Korzhinskii attributed cleistogamy (the appearance
of a flower that does not open and is self-pollinating) and all other adaptive phe-
nomena to "variations and selection."81 Yet these factors played no role in the ori-
gin of new forms or in evolutionary progress.

The superiority of the theory of heterogenesis was "especially striking" when "we
transfer our conclusions to the world of human relations." Everybody knew that in
human society "hunger and need do not lead to progress" and that "adaptation
does not at all signify improvement." Individuals and entire peoples remained
ignorant and backward if preoccupied with the need to acquire their daily bread.
Many great intellects had been physically weak and sickly, and would surely have
perished had their lives been too trying. Nor were great cultural figures, who con-
stituted "the pride of humanity," always well adapted to their environment—
sometimes they remained entirely unrecognized by their contemporaries.82 Con-
versely, adaptation to one's environment often attested to a weakness, rather than
strength, of character.

The message of Darwin's "cruel theory," that human progress required the anni-
hilation of the weak by the strong, thus violated common knowledge. The theory
of heterogenesis, on the other hand, taught that initially unstable and vulnerable
mutant forms were the principal agents of a species' progress. Therefore.
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for the development of new forms and, consequently, for progress, it is necessary
not only that the strong live, but that the weak also survive, strengthening their
organism and preserving their characteristics, which are perhaps useless at present
but have significance for the future. It teaches us, consequently, the broad tolerance
of the well-known aphorism: live and let live.83

Acceptance of the theory of heterogenesis would not, unhappily, change the
course of human events. The harsh struggle that characterized human life would
continue, taking the form of'"the peaceful' competition of citizens of one state,"
war between nations, and the oppression of one people by another. "The strong
triumph everywhere and the weak perish or drag out a miserable existence." Yet
heterogenesis did counsel a morality superior to that of the Darwinists. In opposing
the veneration of struggle, it taught the following:

In the world of man, as in the entire organic world, progress does not consist in
adaptation and victory in the struggle for existence, but is a result of an internal
principle, the consequence of striving for the ideals of truth, kindness and beauty,
which are profoundly rooted in the soul of man and which constitute, perhaps, but
a partial manifestation of that tendency to progress which is inherent to life itself.84

Korzhinskii's emphasis on the evolutionary role of discontinuous mutations was
praised by I. I. Mechnikov and others, but it struck Timiriazev as simply another
attempt to refute Darwin's theory. In 1905 he commented sarcastically that, in
return for a state subsidy, Korzhinskii had adapted to official ideology and had
"quickly transformed himself into a militant anti-Darwinist."85 Timiriazev's
polemical point, of course, was that Korzhinskii's mutation theory was itself the
product, not of any internal, independent, heterogenetic process, but rather of the
most vulgar and unprincipled adaptation to the tsarist environment. The botanist
A. la. Gordiagin rendered a sharply contrasting verdict; was he praising Korzhin-
skii himself as a heterogenetic form? "Regardess of where the current originated or
where it was going," Gordiagin recalled, "Korzhinskii was constitutionally inca-
pable of adapting his convictions to it."86



CHAPTER 5

Mechnikov, Darwinism, and
the Phagocytic Theory

Compelling facts from the real life of organic nature do not agree with the basic
propositions of the selection theory.' (I. I. Mechnikov, 1876)
The phagocytic doctrine developed entirely on the basis of Darwin's evolutionary
theory.2 (I. I. Mechnikov, 1895)

It may seem improbable to suggest that the career of a Nobel Prize-winning pathol-
ogist who spent the last twenty-eight years of his life in Paris at the Pasteur Institute
could illustrate the characteristic Russian response to Malthus and Darwin. Yet the
life of Il'ia IIich Mechnikov (1845-1916) contained many such improbabilities.
For one thing, this winner of the Nobel Prize in Physiology or Medicine had neither
physiological nor medical training. His early career was devoted almost entirely to
invertebrate zoology and embryology; the years immediately prior to his formula-
tion of the phagocytic theory found him preoccupied with two topics seemingly
distant from pathology: digestion among metazoans and the beet weevil infesta-
tions in southern Russia. For another, this advocate of an all-encompassing sci-
entific worldview advanced a phagocytic theory that was branded by many of the
leading pathologists of his day as a teleological throwback to a prescientific past.
Finally, in his early years, when Darwin's theory was all the rage among materialist
youths of his ilk, Mechnikov was brashly critical of it; whereas by 1910, when that
theory had been largely discredited in scientific circles, especially in his adopted
home of France, he was effulgent in its praise.

How did a zoologist interested in agricultural pests and sharply critical of Dar-
win's theory come to enunciate a general theory of immunity, to defend it against
the leading pathologists of his day, to win a Nobel Prize, and, from his place of
honor at the Pasteur Institute, to solemnly declare that he owed it all to Darwin?
The answer, I think, indeed lies in Mechnikov's typically Russian reaction to Dar-
win's Malthusian metaphor. His analysis of the struggle for existence was a guiding
thread in his scientific life, linking his studies of zoology to his insight into pathol-
ogy and explaining other paradoxes in the life of this prolific and creative figure.3

82
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Scientist in Search of a Rational Worldview

Il'ia Mechnikov was the youngest of five children in the family of a small land-
owner in Kharkov province, and was one of three to attain some celebrity. One
brother, Lev, became a well-known member of Russia's radical community, an
adjutant to Garibaldi, and an accomplished geographer. Another, Ivan, became
president of the Kiev House of Justice and an acquaintance of Lev Tolstoy, who
described his final days in "The Death of Ivan II'ich."4

In 1856 Il'ia entered a local lycee, where the intellectual winds of the 1860s were
already sweeping through the student body. There he read Buckle's History of Civ-
ilization in England and eagerly embraced the argument that science was the chief
source of social progress. He founded a science club, studied German in order to
read Feuerbach, Vogt, Moleschott, and Buchner, and embraced atheism so emphat-
ically that his schoolmates awarded him the nickname "boga nyet" ("there is no
god").5

His circle at the lycee also read Herzen's journal Kolokol (The Bell) and other
forbidden literature, but unlike many youth of his day, Il'ia dismissed political
activity as a futile and superficial distraction. While studying in Europe in the
1860s, he met the famous radicals Alexander Herzen and Mikhail Bakunin through
his brother Lev; although he enjoyed their company, his glimpses of political life
only confirmed his early conviction that "science was immeasurably superior to
politics."6 Throughout his life he retained the faith in science's social mission, the
materialist philosophy, and the disdain for political activity that he developed dur-
ing his school years.7

These were also years of scientific achievement for the intense and precocious
young man. He collaborated with the future zoologist V. V. Zalenskii (1847-1918)
on a Russian translation of William Grove's On the Correlation of Physical Forces,
studied Heinrich Bronn's Classes and Orders of the Animal Kingdom, and decided
that the animal world could best be understood by examining its simplest forms.
He was fifteen years old when his first article on infusoria was accepted by the pres-
tigious Bulletin of the Moscow Society of Naturalists.8

On graduation Mechnikov traveled to Leipzig, Berlin, and Wiirzburg intent on
enrolling in a German university. A series of mishaps and his own mercurial tem-
per led him instead to return to Russia and enter Kharkov University, where he
studied from 1862 until 1864. Under the direction of physiologist I. P. Shchelkov
(1833-1909), he continued his work on lower organisms, studying a ciliated infu-
sorium in order to determine whether its stalk had a muscular character. In an
article published in Muller's Arkhiv in 1863, he argued that it did not. This conclu-
sion was harshly criticized by the prominent German physiologist Wilhelm Kuhne,
and Mechnikov responded in kind.

By this time Russia's intelligentsia buzzed with rumors about the wunderkind of
Kharkov University who had already mastered the microscope, published schol-
arly articles, and refuted the criticism of a senior western European scientist.9

Mechnikov also wrote several characteristically combative book reviews during
these years. In one he criticized a geology text written by a member of his own
Kharkov University faculty. In another, written at age eighteen and submitted for
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publication in Dostoyevski's journal Vremia (Time], he identified serious weak-
nesses in a work that he had purchased in Leipzig—Charles Darwin's Origin of
Species.10

A commitment to evolutionary theory underlay Mechnikov's choice of research
topics. Organisms that "had found no place in definite animal or vegetable orders,"
he reasoned, might "serve as a bond between these orders and elucidate their
genetic relationship."11 So he examined singular freshwater forms that resembled
Rotifera in some ways and worms of the nematode group in others. In 1864 he
pursued similar studies on the island of Heligoland in the Baltic Sea. Traveling to
Giessen to present this work to the Congress of Russian Naturalists and Physicians,
Mechnikov met the zoologist Karl Leuckart. In 1865 the tsarist government
awarded him a scholarship to study with Leuckart for two years, but this appren-
ticeship proved short-lived. Returning to Giessen from a vacation with his brother
in Geneva, Mechnikov discovered that in his absence Leuckart had published,
under his own name, an account of the life cycle of Nematoda that Mechnikov
recognized as his own. Leuckart denied Mechnikov's charge of plagiarism, and
there followed an angry public exchange.

During his brief stay in Giessen, Mechnikov read Fritz Muller's Fur Darwin,
which convinced him that "the key to animal evolution and genealogy should be
sought in the most primitive stages, in those simple phases of development where
no secondary element has yet been introduced from external conditions."12 Com-
mitted to a research program in comparative embryology, he traveled to Naples,
where he began an enduring collaboration with his friend and fellow countryman
A. O. Kovalevskii.

Returning to Russia in 1867, Mechnikov quickly earned both a master's and a
doctoral degree in zoology from St. Petersburg University. After one year as dozent
there, he became professor of zoology and comparative anatomy at the recently
founded Novorossisk University in Odessa, where he remained from 1870 through
1882. During these years his collaboration with Kovalevskii on comparative
embryology and invertebrate zoology earned each a solid scientific reputation.13

Despite scientific and professional successes, Mechnikov was not a happy man
in these years. His pessimism and dark mood permeated several essays of the 1870s
in which he emphasized the fundamental "disharmonies" that afflicted human
nature—that is, the contradictions within the human organism as well as those
between it, nature, and society.14 In "The Age of Marriage" (1871) he identified a
basic disharmony between the age at which individuals first experience sexual urges
and that at which they attain the social maturity necessary for married life. In "The
Struggle for Existence in a Broad Sense" (1878), he observed that conflict did not
favor "the higher representatives of mankind," but, rather, practical men unre-
strained by moral considerations.

Mechnikov attempted suicide at least twice between 1873 and 1881. In 1873 his
first wife, Beketov's niece, died after a long illness. Distraught, emotionally
exhausted, and convinced that the gradual failure of his eyesight would deprive him
of the pleasures of scientific work, he look an overdose of morphine. He vomited,
however, which saved his life and left him in a state of torpor. His later account of
this episode, related to his second wife and recounted in her adoring biography,
captures something of his distinctive spirit:



MECHNIKOV, DARWINISM, AND THE PHAGOCYTIC THEORY 85

He said to himself that only a grave illness could save him, either by ending in
death or by awaking the vital instinct in him. In order to attain his object, he took
a very hot bath and then exposed himself to cold. As he was coming back by the
Rhone bridge, he suddenly saw a cloud of winged insects flying around the flame
of a lantern. They were Phryganidae, but in the distance he took them for Ephem-
eridae, and the sight of them suggested the following reflection: "How can the the-
ory of natural selection be applied to these insects? They do not feed and only live
a few hours; they are therefore not subject to the struggle for existence, they do not
have time to adapt themselves to surrounding conditions." His thoughts turned
towards Science; he was saved; the link with life was re-established.15

For a year or two afterwards, Mechnikov pondered the sudden death of the Ephem-
eridae (mayfly), hoping thereby to understand the dynamics of the struggle for exis-
tence, but he was ultimately stymied by the difficulty of studying physiological pro-
cesses in an insect with such a short life span.16

His research interests shifted sharply in the late 1870s, when he decided that the
"exclusively morphological-embryological path" could shed but little light on evo-
lution. He resolved instead to investigate the phylogenetic development of a phys-
iological system, and chose the digestive apparatus in Metazoa.17

Mechnikov's attention was directed to an immediately practical task as a result
of his frequent visits to his father-in-law's estate in southern Russia. This agricul-
tural region was suffering from pest infestations, and Mechnikov, having previ-
ously studied various parasites, developed a form of biological warfare against the
beet weevil. His first work on the subject was published by the local entomological
commission in 1878, and he continued this research through the mid-1880s.

With the assassination of Tsar Alexander II in 1881 and the subsequent wave of
political repression, Mechnikov found Novorossisk University increasingly uncon-
genial. The tightening of state control over the university, factional disputes among
the faculty, and constant student demonstrations disrupted his teaching and
research. He had resolved to leave the university for a position as entomologist for
the Poltava zemstvo (local government) when his father-in-law's death left him
financially independent. Resigning his faculty position in May 1882, he departed
for Messina to continue his research on digestion in lower organisms.18

The following year, "the great event of my scientific life took place"—the for-
mulation of the phagocytic theory. Drawing on his studies of embryology, parasi-
tology, and digestion, Mechnikov concluded that inflammation reflected a struggle
between a parasite and the body's white cells. The same cells responsible for intra-
cellular digestion in lower organisms, he reasoned, constituted the defensive forces
of the host in higher organisms.

Mechnikov's remaining years were devoted to the defense and extension of the
phagocytic theory. He responded to critics in Lectures on the Comparative Pathol-
ogy of Inflammation (1892). Beginning with several papers on cholera in 1893-
1897, he applied the phagocytic theory to a range of diseases, including plague,
tuberculosis, syphilis, and typhoid. He updated and extended his general argument
in Immunity in Infective Diseases (1901) and extended it still further in The Nature
of Man (1902) and The Prolongation of Life (1907), in which works he offered an
analysis of aging and an all-embracing philosophy of life.

Most of this work was conducted in France, his adopted country. The final deci-
sion to emigrate was precipitated by local reaction to the Odessa Bacteriological
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Station, which Mechnikov, N. F. Gamaleia, and Ia. lu. Bardakh had founded in
1886. Here were trained such future leaders of Russian bacteriology and epide-
miology as P. N. Diatropov, L. A. Tarasevich, and D. K. Zabolotnyi. Local phy-
sicians, journalists, and politicians denounced the station as a threat to the com-
munity, however, and it was temporarily closed in 1887 for its reputed role in an
epizootic of anthrax." Convinced that the obstacles to scientific work in Russia
were insurmountable, Mechnikov scouted for an institutional home in western
Europe. Robert Koch greeted him coolly, but Louis Pasteur thought the phagocytic
theory might provide a much-needed explanation of immunity and offered Mech-
nikov a laboratory in his new institute.20 Mechnikov moved to Paris in 1888 and
remained at the Pasteur Institute for the remainder of his life. He was elected to
the French Academy of Sciences in 1904, and in 1908 shared the Nobel Prize in
Physiology or Medicine with Paul Ehrlich, a leading humoralist opponent of the
phagocytic theory. He left Paris four times to visit Russia: in 1894 to report on
measures against cholera, in 1897 to attend the Twelfth International Congress of
Physicians in Moscow, in 1909 to visit former colleagues and meet with Lev Tol-
stoy, and in 1911 to study tuberculosis among the Kalmuks of the Astrakhan
steppe.

The phagocytic theory proved to be a vehicle for Mechnikov's transformation
from pessimist to optimist. Pessimism, he concluded, originated in the recognition
of a profound disharmony in human nature: the inevitability of physical and men-
tal decay in old age and the impossibility of attaining a "natural death." That is,
unlike such creatures as the Ephemeridae, humans died while the life instinct was
still strong. Some sought to assuage their fears with "childish" religious conceptions
and various idealist philosophical systems, but only science could explain and alle-
viate the offending disharmony itself. Premature deterioration and death, in Mech-
nikov's view, resulted from the conquest of healthy organic elements by the harm-
ful microbes that flourished in the large intestine.21 By intervening in this struggle
(Mechnikov recommended a daily dose of lactic acid), science would eventually
extend the human lifetime, bringing it into harmony with the life instinct and
allowing humans a natural, "orthobiotic" death.

"Science is my politics," he often declared, and he wrote enthusiastically of the
social consequences of scientific progress in general and the prolongation of life in
particular. Mechnikov found unacceptable both existing social inequalities and the
restrictions on individual liberty that he feared would result from socialism. The
accumulation of positive knowledge, he argued, would itself result in "a great lev-
elling of human fortunes" and so provide the basis for the solution of all social
problems.22 Furthermore, science's prolongation of life would allow vigorous and
experienced old men to run human affairs, thus avoiding the problems caused by
young and impetuous leaders.23 In 1907, stung by the accusation that his scientific
Utopia was too individualistic, he went further and projected a ruling technocratic
elite:

It is easily intelligible that in the new conditions such modern idols as universal
suffrage, public opinion and the referendum, in which the ignorant masses are
called on to decide questions which demand varied and profound knowledge, will
last no longer than the old idols. The progress of human knowledge will bring about
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the replacement of such institutions by others, in which applied morality will be
controlled by the really competent persons,24

Mechnikov was, then, understandably disturbed by his perception at the turn of
the century that science's prestige was suffering amid the vogue of philosophical
idealism. Speaking to the Twelfth International Congress of Physicians in 1897, he
took issue with those who proclaimed the "bankruptcy of science."25 In The Nature
of Man he wrote of the "open war" between science and the superstitions offered
by religious dogma and philosophical idealism.26 For Mechnikov, Bergson and
other philosophers threatened to replace science with rationalized religious dogma
while agnostics such as Du Bois Reymond abandoned the field, tacitly encouraging
the false belief that science "has robbed mankind of the consolations of religion
without being able to replace them with anything more exact or enduring."27 In
truth, if humans were ever to solve their problems, they "must be persuaded that
science is all-powerful and that the deeply rooted existing superstitions are
pernicious."28

World War I provided a barbaric riposte to Mechnikov's faith in the civilizing
influence of positive knowledge. He professed great disappointment in the behavior
of scientifically advanced Germany and watched sadly as young men left his lab-
oratory for the front, where several perished. He died in 1916, convinced that his
healthy cells had lost a struggle for existence with harmful intestinal flora and con-
cerned that his death might discredit his ideas on the prolongation of life.

Essays on the Selection Theory, 1863-1878

Mechnikov was eighteen years old in 1863 when he first wrote on Darwin's theory.
Although unpublished during his lifetime—the state suppressed the journal for
which it was intended—his 1863 review reveals his youthful enthusiasm for evo-
lutionism and his reflexive antipathy for Malthus.

The major weakness in the Origin, he contended, was the author's "generaliza-
tion of the Malthusian law and his attribution of special significance to the princi-
ples of natural selection and extinction."29 This Mechnikov attributed to Darwin's
"poverty of facts" and his "too superficial view of the influence of external condi-
tions on the organism, which, of course, is the main fact of the organization of
life."30

This superficiality was manifest in Darwin's view that overpopulation was the
most important source of the struggle for existence, whereas high fertility was
actually more often the consequence than the cause of struggle. Furthermore, an
organism's rate of reproduction was not fixed, but varied greatly under the influ-
ence of volatile environmental conditions. Referring to Beketov's law of fertility,
Mechnikov commented that "it is well known that the greater the dangers to which
a given organism is subject, the greater its means for reproduction."31

Darwin also violated common sense by his assertion that the struggle for exis-
tence was most intense among closely related organisms:

This opinion is completely untrue: first, because food (organisms) also . . . increases
at the same rate as the organisms making use of it; they, in turn, serve as nutriment
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for other beings. Second, ... as everyone knows shared dangers and obstacles do
not stimulate struggle between the individuals subject to them, but, on the con-
trary, impel them to unite together in one society and to resist these obstacles with
joint, more reliable forces. It even seems to me that a similarity in organization
facilitates the absence of struggle between beings.32

For Mechnikov, Darwin's relationship to Malthus was contradictory. On the one
hand, Darwin relied on and invoked Malthus, which distorted his view of nature
and weakened his selection theory. On the other, Darwin actually refuted Malthus's
central proposition, since the naturalist contended that all organisms, and conse-
quently the food supply for humans, tended to multiply at a geometrical rate.33

Despite the Malthusian weaknesses in Darwin's argument, Mechnikov predicted a
"great future" for evolutionary theory itself.34

His position changed somewhat in the 1870s. He remained adamantly opposed
to Darwin's Malthusianism but made no mention of mutual aid; nor did he simply
reject the selection theory as a fallacious "generalization of the Malthusian law."
Rather, he accepted the struggle for existence as a useful concept and attempted to
analyze its dynamics, purge it of Malthusian distortions, and define its limits as a
factor in evolution. His harshest criticism was directed, not at Darwin, but at "Dar-
winists." In their insistence that overpopulation, intraspecific competition, and
natural selection were "the only basis of all phenomena of the organic world," these
dogmatists ignored the many phenomena that "cannot be reconciled with the now
dominant doctrine of the origin of species."35

The difference between the founders of the selection theory and their successors
emerged clearly in their approach to the struggle for existence. Darwin and Wallace
had simply appropriated this concept from Malthus; in their works the struggle for
existence lacked precision and explanatory power, remaining simply a metaphori-
cal expression for "the sum of phenomena resulting in either survival or death."36

Their successors were more precise but less accurate. They tended to interpret the
struggle for existence more narrowly, separating "competition between the most
closely related organisms from the entire sum of phenomena of the struggle for
existence."37

G. Seidlitz, the Darwinist zoologist at Dorpat University, had even suggested
that the term "struggle for existence" be replaced by "competition of like with like"
to express more precisely the emphasis of the selection theory. Seidlitz's formula-
tion epitomized the "untenable extremes" implicit in Darwinists' preoccupation
with intraspecific competition:

From this point of view one must say that, for example, when the black rat is sup-
planted by another species the actual struggle for existence occurs not between the
two species but among the individuals of each species, that brown rats compete
with one another over who can best oust the black rats and take their place. Simi-
larly, in a war between two peoples, the struggle for existence will not consist in
the war itself, but rather in the rivalry between individuals of each people for ser-
vices and distinction.38

Such dogmatism was useless to the naturalist. The rich complexity of natural rela-
tions was more accurately reflected in Darwin's original formulation, which
required clarification rather than restriction. Mechnikov suggested the following
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classification of the struggle for existence: (1) competition (konkurentsia) between
members of the same species; (2) competition between members of different spe-
cies; (3) struggle (bor'bd) between members of different species; and (4) struggle
between organisms and environmental conditions.39

The interaction of these different aspects determined the results of conflict in the
natural world. Illustrating his point with examples from the life of ants, bees, and
other organisms, Mechnikov argued that the character of intraspecific relations—
the degree to which they were dominated by different types of struggle or by coop-
eration—was quite fluid and dependent on environmental circumstances. The evo-
lutionary consequences of different aspects of the struggle for existence were simi-
larly varied and could be determined only by examination of specific cases.40

Mechnikov acknowledged that "from the Darwinist perspective," intraspecific
struggle and competition were the only aspects of the struggle for existence that
could actually produce new species. He insisted, however, that these did not gen-
erate new forms unless stimulated by interspecific conflict.

This contention was related to his most uncompromising criticism of Darwin's
theory—his rejection of the Malthusian assertion that overpopulation stimulated
the struggle for existence and evolution. As was apparent from a careful reading of
the Origin, this Malthusian contention had trapped Darwin within a multitude of
paradoxes and self-contradictions. For example, freshwater plants were known
both to reproduce rapidly and to exhibit a relative paucity of new species. This
would not be the case if overpopulation generated intraspecific competition and if
this competition, in turn, resulted in the evolution of new forms. Mechnikov cited
Darwin's explanation for the relative stability of freshwater plants: "All freshwater
basins, taken together, make a small area compared with that of the sea or of the
land; and consequently the competition between freshwater productions will have
been less severe than elsewhere; new forms will have been more slowly extermi-
nated."41 This passage appeared in a section of the Origin in which Darwin dis-
cussed the advantages of a large area for the generation of new forms. Species aris-
ing in large areas, Darwin explained, benefitted from a sizable pool of potentially
favorable variations and from their adaptation to complex conditions of life. As a
result they were able to endure for long periods of time and in varying environ-
ments. Mechnikov commented:

Here Malthus's law, which constitutes such an important foundation of Darwin-
ism, is forgotten: limited space should most of all strongly facilitate overpopulation
(as we do in fact see in reality) and overpopulation should stimulate the formation
of new characteristics and the decline of old species in favor of new ones. If this is
not so, if competition between different organisms is necessary for the formation
of new species, then clearly the factor of overpopulation falls to the background in
transformism.42

Similarly, Darwin explained the relative stability of such lower forms as
amphioxus as a consequence of their life in isolation from other organisms. Here
again, Darwin contradicted himself and "forgot" Malthus. "From a truly Darwinist
point of view," Mechnikov insisted, the most important competition ensued
among individuals of the same species, amphioxus itself. "If it lives in isolation it
should multiply without hindrance in a geometrical progression, and this circum-
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stance should in itself lead to variations."43 Even when an isolated species did mul-
tiply mightily and densely populate an area, the results rarely justified the Darwin-
ists' expectations.

Salt-water pools present a very sharp instance of a closed space with a specific pop-
ulation. Many are populated almost exclusively by one species of animals, specif-
ically the cancroid Anemia salina, which is found in enormous number. With its
rapid and constant multiplication this animal often attains the limit of population
density and so should be subject to a strong struggle for existence. This information
would cause one to suppose the heightened activity of natural selection in general
and the law of the divergence of characteristics in particular. But it turns out that
A. salina is among the most constant of species.44

Embryological evidence also refuted Darwin's contention that overpopulation
and intraspecific competition produced a divergence of characters and the evolu-
tion of new species. If they did, and if, as Darwin contended, natural selection oper-
ated throughout the life of an organism, then one would expect more variations
among the young than among adults, since the population was larger in the earlier
stages of life. This, however, was not the case. Larvae did not exhibit more sharply
defined species characteristics than did adult forms, not even among Ephemeridae,
whose larvae lived for an entire year, compared with the adult form's life of only
an hour or so.45

Mechnikov also elaborated his earlier argument that Darwin, like Malthus, dealt
too abstractly with the dynamics of fertility: "Darwin isolates the phenomenon of
high reproduction too sharply and places it at the basis of struggle and selection,
when it is itself subject to change and to the influence of natural selection."46 Rapid
reproduction did sometimes stimulate struggle; much more frequently, however, it
was itself an organism's response to an intense struggle for existence, and was often
the determining factor in that struggle's outcome.47 High fertility simply "does not
have the great significance as a stimulant of struggle that Darwin ascribed to it."48

What, then, stimulated the struggle for existence? For Mechnikov the answer was
simple: the efforts of organisms to satisfy their needs in the most direct and efficient
manner possible.

Attempting to acquire the greatest amount of nutriment in the most direct manner,
bees conduct raids upon others and struggle among themselves. Ants commonly
engage in bloody battles, in the course of which they capture slaves, etc. It is under-
standable, then, that one can explain the universality of the struggle for existence
without accepting the view that the earth is overpopulated and that struggle is
always generated by the extreme, urgent need for a piece of bread. One can affirm
confidently that in many places on earth (for example, on oceanic islands) the ani-
mal population has not even approached its limit, which does not prevent the most
numerous and varied manifestations of struggle.49

The struggle for existence was most severe, and most often led to the evolution of
new forms, when the needs of different organisms brought them into conflict with
one another. This "competition and struggle of different forms" played an "incom-
parably greater role" than overpopulation in the origin of new species.50

Human conflict had the same non-Malthusian origin. In his article "The Struggle
for Existence in a General Sense" (1878) and in his unpublished notebooks on The
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Descent of Man, Mechnikov attributed struggle among humans to the variety and
infiniteness of human desires:

Two tribes conflict, not because the means for survival are inadequate for their
large numbers, but as a result of mutual hatred and the desire to enslave others;
generally, from laziness and the desire to exploit another. Consider an example.
On an island resides a certain number of people with plentiful resources for their
existence. Still, there is a lazy person among them who will exploit others based on
his simple desire to do nothing, in other words, to satisfy his desire for idleness.
Being shrewder, he becomes richer and stronger, without working, than his indus-
trious, but less shrewd neighbors. Here the source of inequality, and consequently
of struggle, lies not in heightened reproduction but in human inclinations. There-
fore, we see that even in a country where there are many sources of nourishment
(even Russia) there appears a struggle conditioned by inequality.51

Conflict was indeed inherent to nature, including human society. It did not, how-
ever, arise from a mythical disproportion between population and food supply—
who would claim that such a disproportion existed in Russia, where inequality and
conflict nevertheless abounded?—but simply from contradictory aspirations and
requirements within a given population. This was true among bees and ants, with
their relatively simple drives, and among humans, who frequently desired wealth,
power, fame, or idleness.52

Parasite as Paradigm

Mechnikov's analysis of the struggle for existence owed much to his years of
research on parasites." These he summarized in his "General Essay on the Life of
Parasites" (1874), which explored the struggle for existence between parasite and
host as an example of a confrontation between simpler and more complex species.

His essay posed the following central question: why do parasites attach them-
selves to the bodies of other organisms? What, in other words, stimulates the strug-
gle for existence? Even a glance at the variety of circumstances under which para-
sitism occurs revealed that it was not "dependent upon the earth being too densely
populated."54 At any rate, "the view that every corner of the earth is teeming with
life is positively untrue."55 Parasites lived as they did because, quite simply, "their
way of life has turned out to be very advantageous for the existence of individuals
and for the leaving of progeny."56

Why, he then asked, are parasites so successful in the struggle for existence? Two
factors were most important: their exceptionally high rate of reproduction and their
physiological "hardiness."57 Thus, when higher organisms "enter a struggle with the
small parasites their antagonist is much more simply organized, but is by no means
always weaker."58 Mechnikov observed that parasites were frequently successful in
their struggle with human organisms but conceded that the dynamics of this strug-
gle involved medical questions beyond his expertise.59

Parasites' frequent victories against higher organisms demonstrated that natural
selection did not always favor complexity of organization. Indeed, as Mechnikov
pointed out in his "Essay on the Origin of Species" (1876), Darwin's examples of
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the struggle for existence rarely ended with the triumph of the more complex
form.60 Natural selection, therefore, could not explain "the progressive develop-
ment of organisms." This basic tendency in nature, it seemed, "depends upon a
special tendency to perfection [stremlenie k sovershenstvovaniiu]."61

Furthermore, the factors most important to the parasites' success in the struggle
for existence—high fertility and hardiness of constitution—were "internal physi-
ological characteristics" with little relationship to the systematic morphological fea-
tures that defined species. Natural selection, then, could hardly explain speciation
in such cases. The reverse was also true: "Species characteristics can be formed in
cases where the action of natural selection is greatly limited." Darwin dismissed
such cases as exceptional, "but actually they are widespread and powerful
phenomena."62

So, while Darwin's establishment of a causal connection between the struggle for
existence, natural selection, and speciation "must be recognized as a firm contri-
bution to science," this connection was only an occasional one. A comprehensive
theory of evolution would necessarily include other mechanisms, and these might
well prove more important than natural selection.63

These insights into parasitism and the struggle for existence figured prominently
in Mechnikov's efforts to combat the beet weevils (Anisoplia austriaca) of southern
Russia. This work began in 1878 and continued through the early 1880s—that is,
immediately before, during, and after his formulation of the phagocytic theory.64

In "Illnesses of the Larvae of the Beet Weevil" (1879), he proposed that directed
interspecific struggle, rather than the prevalent mechanical means, was the best
means of controlling the beet weevil. "The entire sum of scientifically acquired
facts," he explained, "leads to the conclusion that lower parasitic organisms are
actually the most powerful enemies of animals and therefore can be used to relieve
man of harmful insects."65

Mechnikov's conviction that interspecific conflict, rather than overpopulation,
underlay the struggle for existence played an important role in his reasoning about
the beet weevil problem. He was struck by the intermittency of complaints about
the beet weevil—these were registered in waves in 1857,1862,1875, and 1878. Why
did the pest prosper in these years and not in others? The answer could not lie in
the periodic exhaustion of its food supply—local landowners had brought in a har-
vest even in the worst years of infestation. He concluded, rather, that the beet wee-
vil was locked in a seesaw battle with some unidentified foe.66

Mechnikov subsequently discovered that three different parasites afflicted the
larvae of the beet weevil. In 1879-1880, encouraged by a local landowner (who also
convinced him of the inefficacy of communal ownership of the land), he experi-
mented with one of them, muscardine, and concluded that this was the most potent
and practical weapon against the beet weevil.

Over the next few years Mechnikov continued these experiments and polemi-
cized against opponents of his project.67 He developed large quantities of muscar-
dine in 1883-1884, but his proposal to use it on local farms was never imple-
mented, perhaps because of an economic crisis in the sugar industry.68 His
preoccupation with parasitism and interspecific struggle, however, had already con-
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tributed to a theoretical insight of great importance for his career and for medical
science.

Intracellular Digestion and the Phagocytic Theory

While working on the digestive physiology of metazoans in Messina in 1883, Mech-
nikov formulated the phagocytic theory of inflammation for which he would
become internationally renowned. "A zoologist until then," he later recalled, "I
suddenly became a pathologist."69 Certainly this theory represented a sudden leap
across disciplinary lines into unfamiliar territory. Yet this leap was prepared and
negotiated by his confidence that zoology and pathology were linked by three sub-
jects that he knew well: parasitism, evolutionism, and the dynamics of the struggle
for existence.

When Mechnikov began his studies of digestion, it was well known that proto-
zoans digested nutriments within their individual cells.70 Interested in the evolu-
tion of digestive systems, he traced this phenomenon through more complex forms
and quickly determined that intracellular digestion also characterized such lower
metazoans as sponges and coelenterates. Even among higher metazoans with a
digestive cavity, the actual digestive process occurred within the mesodermal cells
that lined the cavity's walls.

In 1879, while working in Naples and Messina, Mechnikov established that the
amoeboid mesodermal cells of the larvae of echinoderms and coelenterates
retained their digestive capacity. This was interesting because such a capacity
seemed redundant given the presence in these forms of a digestive tube (which
developed from the endodermal germ layer). He also observed that during meta-
morphosis these amoeboid cells destroyed superfluous parts of the larval form and
that they gathered within them any carmine bodies suspended in the surrounding
solution.

He soon concluded that these amoeboid mesodermal cells, which were respon-
sible in the simplest organisms for digestion, retained their digestive capacity even
in higher organisms, where digestion was largely the function of the endoderm.
Furthermore—and it was this perception that transformed him suddenly into a
pathologist—he concluded that among higher forms this digestive capacity was
turned to the defense of the organism against the invasion of foreign bodies.

Mechnikov twice described the circumstances that prompted this conclusion.
Both descriptions were written years after the fact. One, intended for a scientific
community skeptical of his conclusions, appeared in 1901; the other, for a popular
audience, in 1908. The oft-quoted popular account was in the best tradition of
"eureka" narratives.

One day when the whole family had gone to a circus to see some extraordinary
performing apes, I remained alone with my microscope, observing the life in the
mobile cells of a transparent star-fish larva, when a new thought suddenly flashed
across my brain. It struck me that similar cells might serve in the defence of the
organisms against intruders. Feeling that there was in this something of surpassing
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interest, I felt so excited that I began striding up and down the room and even went
to the seashore in order to collect my thoughts. I said to myself that, if my suppo-
sition was true, a splinter introduced into the body of a star-fish larva, devoid of
blood vessels or of a nervous system, should soon be surrounded by mobile cells
as is to be observed in a man who runs a splinter into his finger. This was no sooner
said than done. There was a small garden to our dwelling; . . . I fetched from it a
few rose thorns and introduced them at once under the skin of some beautiful star-
fish larvae as transparent as water. I was too excited to sleep that night in the expec-
tation of the result of my experiment, and very early the next morning I ascertained
that it had fully succeeded. That experiment formed the basis of the phagocyte
theory, to the development of which I devoted the next twenty-five years of my
life."

As we shall see shortly, this account of the origins of the phagocytic theory would
hardly have impressed a medical audience familiar with the literature on
inflammation.

Mechnikov's other version, which he included in his Immunity in Infective Dis-
eases (1901), stressed the logical continuities in his thought process. Here he
revealed that before his departure for Messina he had read Julius Cohnheim's trea-
tise on general pathology. Cohnheim's description of the movement of white blood
cells had provoked Mechnikov to consider an analogy between the function of
these white cells and the digestive function of the amoeboid mesodermal cells.
"This reflection," he recalled in 1901, precipitated the critical experiment with the
starfish larva.72

Interpreting his observations boldly, and doing so before witnessing even a single
instance of spontaneous phagocytosis in higher organisms, Mechnikov concluded
that the mobile white cells were engaged in interspecific conflict with the foreign
bodies, and that this was the essence of inflammation throughout the organic
world. In his first communication on the subject, "Investigations of Intracellular
Digestion in Invertebrates" (1883), he described the struggle between the white cells
and bacteria: "All these bacteria are hotly pursued by the mobile cells inside which
one can observe bacteria in all stages of development and digestion. But the strug-
gle is waged by both sides and dead mobile cells are, apparently, among the fallen;
rays of escaping bacteria stream from them."73

In 1883 Mechnikov presented his theory to the Seventh Congress of Russian
Naturalists and Physicians in a speech entitled "On the Curative Forces of the
Organism." Although he knew little about medical science, and less about medical
history, he confidently portrayed the phagocytic theory as the logical culmination
of medical ideas from Hippocrates toVirchow.74

By this time he had developed the basic components of his theory: (1) inflam-
mation is a therapeutic, rather than a pathological, phenomenon; (2) it reflects the
active struggle of the white blood cells against foreign bodies; and (3) it is but one
stage in an evolutionary continuum that begins with the struggle of unicellular
organisms against their foes and includes the entire gamut of host-parasite
relationships.

Mechnikov often expressed surprise and disappointment at the negative reaction
to his theory by physicians and medical scientists. His wife later recalled that he
was bewildered by "this obstinate opposition to a doctrine based on well-estab-
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lished facts, easily tested and observed throughout the whole animal kingdom."75

Being but slightly acquainted with the existing literature about inflammation,
Mechnikov was, of course, ill equipped to predict the medical community's
response.76 According to his wife, it was only after initial critical reactions that,
much "grieved and pained," he resolved "to study the medical side of the question
in order to prove on that ground that his theory was well-founded."77 Mechnikov
himself recalled in 1901 that his admittedly cursory review of pathologists' pre-
vious work had convinced him they would receive his theory warmly:

I thought. . . that the observations on absorption and leucocytes, which had been
accumulating for years in pathological histology had sufficiently paved the way for
a favourable reception to the idea that the amoeboid cells are defensive elements
of the body capable of guaranteeing to it immunity and cure. In this I was mis-
taken. It was precisely the specialists in this branch of science who from the first
manifested the most lively opposition to this theory. 78

He soon discovered that this "lively opposition" was rooted less in factual dis-
crepancies than in a deep-seated resistance to the kind of explanation that he
offered. To appreciate this resistance, and to understand its implications for Mech-
nikov's attitude toward the selection theory, we must digress briefly.

Pathologists and Inflammation

Pathologists had for some time grappled with many of the "well-established facts"
that, for Mechnikov, provided decisive evidence for the phagocytic theory. Mech-
nikov's contribution resided primarily in his interpretation of these facts, and in
his insistence that infection was the struggle between two organisms and that
inflammation was a defensive response to a parasite's attack upon the body. For
Mechnikov this interpretation flowed logically from an understanding of parasi-
tism, evolutionary theory, and the struggle for existence.79 For well-versed pathol-
ogists, however, it smacked of teleological theories that had been long ago
discredited.

L. J. Rather and other medical historians have documented the long and check-
ered history of the notion that inflammation was a therapeutic process reflecting
the body's struggle against foreign invaders.80 Many eighteenth-century thinkers,
including Thomas Sydenham, George Stahl, and John Hunter, had propounded the
notion of "laudable pus." William Addison spoke for at least a significant minority
of English physicians when he wrote in 1868: "Nature has the action of inflam-
mation in reserve, not for the purpose of vexing mankind and shortening life, but
for the purpose of repair and healing—the cure of wounds and fractures, the dis-
charge of dead parts and foreign bodies, and for elimination of unwholesome poi-
sonous matters from the blood."81 Nor was Mechnikov's blinding insight at Mes-
sina, his analogy between inflammation and an organism's reaction to its wounding
by a thorn, a novel one within medical circles. Galen had appreciated this analogy
some seventeen hundred years earlier, and van Helmont had speculated in the sev-
enteenth century about a "metaphorical thorn" responsible for pleurisy.82 The mil-
itary metaphor was equally familiar to readers of the medical literature. During the
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first half of the nineteenth century, Carl Heinrich Schultz and many others had
referred to the "defensive processes" of the body in "the battle against disease."83

In the decades prior to Mechnikov's work on inflammation, however, the notion
of "laudable pus" and bodily defenses had been largely discarded by Continental
pathologists. According to Rather, this age-old idea fell casualty to the reaction
against romanticism, which was expressed in "a strong anti-teleological sentiment
among scientifically oriented physicians."84 Rudolf Virchow, who had himself pre-
viously employed the image of bodily "gendarmes," wrote in 1847 that scientific
pathology had finally purged itself of such teleological conceptions:

Suppuration is no longer a therapeutic effort of the organism to fill this or that
breach, the pus corpuscles are no longer the gendarmes ordered by the police state
to escort some stranger or other without a passport over the border; scar-tissue no
longer constitutes the prison walls within which this stranger is enclosed when the
prison-organism so pleases.85

It was, then, within a resolutely antiteleological framework that leading patholo-
gists interpreted the "well-established facts" that Mechnikov, in his innocence, had
expected to win acceptance for the phagocytic theory.

For example, Mechnikov thought the presence of bacteria within white blood
cells was persuasive evidence for his theory, but this well-known fact lent itself to
a variety of interpretations. Robert Koch, for instance, had noted the presence of
the anthrax bacillus within the white cells of diseased animals (and Mechnikov had
cited this as one "well-established fact" in favor of the phagocytic theory). For
Koch, however, the white cell was a passive medium; bacteria penetrated it, mul-
tiplied within it, and used it as a means of transport throughout the body.86 Rudolf
Virchow had earlier warned Mechnikov that Koch was not alone, that most pathol-
ogists "believed that the leucocytes, far from destroying microbes, spread them by
carrying them and by forming a medium favorable to their growth."87

The efforts of the renowned pathologist Julius Cohnheim to explain the migra-
tion of white cells toward a wound manifested this same reluctance to see them as
active entities. In 1867, in the same work that Mechnikov consulted before his
departure for Messina, Cohnheim described the passage of white blood corpuscles
through the vascular wall to the site of irritation. He thought that this demonstrated
the cells' active character but, wary of teleological reasoning, could not explain their
migration to the precise location where they were needed. Simon Samuel provided
an answer in 1870: infection increased the permeability of the vascular wall by caus-
ing chemical changes in tissue fluids. White cells, then, did not move actively
toward a wound but simply seeped through an altered vascular wall. Cohnheim
adopted this perspective in 1873. Fortified with this acceptable physicochemical
explanation of the cells' motion, he explicitly rejected as teleological the idea that
inflammation was an organism's reaction to pathogens. "Today," he commented,
such views "enjoy little esteem."88

Mechnikov's initial communications about the phagocytic theory, then, offered
pathologists very little new information. The migration of white cells toward an
infection or wound, the presence of bacteria within these white cells, the similarities
between white cells and freestanding amoebae, with their common capacity of
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intracellular digestion—all these phenomena had been well-known and widely
scrutinized. His "conclusive experiment" with thorn and starfish must have
seemed amateurish and naive to anybody familiar with the issues involved. Fur-
thermore, in his initial communications Mechnikov relied on observations of
lower organisms, making him an easy target for physicians and pathologists with
broader experience.89

It is not surprising, then, that the phagocytic theory was roundly criticized. Crit-
icism escalated after Mechnikov reached a broader audience with his article "Sur
la lutte des cellules de l'organisme centre 1'invasion des microbes" (1887), which
appeared in the first volume of the prestigious Annales de I'Institut Pasteur in
1887.90No doubt the skepticism of German pathologists was further aroused by
their French rival Pasteur's glowing reference to Mechnikov's "very original" and
"fertile" theory."

Many pathologists insisted that inflammation was not the benign, defensive pro-
cess that Mechnikov claimed it to be, that the white cells were often the passive
accomplices of infection and, most importantly for our purposes, that the phago-
cytic theory was teleological and vitalist. For example, in a speech to the 1891 Lon-
don Conference on Hygiene and Demography, Emil Behring charged that Mech-
nikov's hypothesis relied on "secret forces of the live cell." In a letter to Mechnikov
in 1892, he characterized the "struggle theory," with its reliance on "some vital
activity," as "an excursion into the realm of metaphysical speculations."92 William
Henry Welch, professor of pathology at The Johns Hopkins University Medical
School, also warned against the reintroduction of teleological reasoning under
cover of the phagocytic theory. He cautioned against attributing "something in the
nature of an intelligent foresight on the part of the participating cells" and suggested
that the best means of avoiding this was the search for a "mechanical" explanation
based on a knowledge of cellular properties.93

Opposition to the phagocytic theory crystallized around a "humoralist" alter-
native after George Nuttall's 1888 report on animal serums that were toxic for cer-
tain microorganisms. The debate between "humoralists" and "cellularists" contin-
ued until World War I.94

It is important to bear in mind that Mechnikov's critics did not deny that white
cells sometimes played a role in disposing of pathogens. This was not, as we have
seen, a novel idea. What they did deny, and what Mechnikov insisted upon as the
core of his theory, was that "the essential and primary element in typical inflam-
mation consists in a reaction of the phagocytes against a harmful agent"95—that is,
that inflammation was the product of interspecific conflict. Throughout the debate
Mechnikov attempted to incorporate humoralist findings within this framework. If
he were claiming merely that phagocytes often played an important defensive role,
he could have simply accepted the observation that white cells sometimes con-
ducted the pathogen throughout the body. But he was claiming much more, so any
view that relegated phagocytes to a passive rather than an active role and made
them ancillary, rather than central, to the inflammatory reaction struck at the heart
of his conception. Similarly, as his opponents accumulated evidence of the impor-
tance of humoral antibodies, Mechnikov attempted to incorporate it into the
phagocytic theory by arguing that these antibodies were produced by phagocytes,
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were of relatively late evolutionary origin, and, in any case, served mainly to pre-
pare the ground for the action of the white cells.96 Again, this argument defended
his "central dogma" that inflammation was essentially a conflict between two
species.

This general point is evident from Rather's examination of one pathologist's
reaction to the phagocytic theory. Ernst Ziegler's Lehrbuch der Allgemeinen und
Speciellen Pathologischen Anatomie und Pathogenese was one of the medical works
that had encouraged Mechnikov to believe that pathologists had accumulated a
mass of evidence "fitted to facilitate the acceptation of the new hypothesis on
inflammation and healing."97 Here Ziegler discussed the movement of white cells
and the damage caused by bacteria to vascular cells. He noted that "inflammation,
aroused by bacteria, in the course of which a great number of living cells accumu-
late in the tissues, is very frequently able to suppress the invasion of bacteria."98

The means by which inflammation suppressed bacteria was unclear, but when the
"bacteria are killed" the infection healed.99

One can easily understand why Mechnikov found these passages encouraging,
yet subsequent editions of Ziegler's Lehrbuch proved his optimism illusory. In the
fourth edition (1885) Ziegler noted that Mechnikov had christened the well-known
amoeboid cells "phagocytes" and had confirmed the familiar observation that they
played the role of scavengers during physiological and pathological processes. 100

The sixth edition (1889) added nothing to the discussion of phagocytosis but
reflected Ziegler's preference for Cohnheim's theory of inflammation. In 1892 Zieg-
ler openly attacked the phagocytic theory. Mechnikov's approach to inflammation
was dogmatic and one-sided, and he was so "under the spell of his doctrine of
phagocytosis" that he was blind to the negative aspects of inflammation that were
so familiar to the clinician. There was no question that "in certain cases phagocy-
tosis may help to destroy foreign bodies," but in others it contributed to the path-
ological condition. For instance, in cases of leprosy the bacteria multiplied mightily
within the white cells and were transported by them throughout the body, spread-
ing the disease. For Ziegler, then, Mechnikov's insistence that phagocytosis was the
essence of inflammation, and that inflammation was an organism's defensive
response to infection, was hopelessly one-sided.101

Darwin and the Defense of the Phagocytic Theory

Beginning in the early 1890s, Mechnikov's comments about Darwin's theory (but
not "Darwinism" or "Darwinists") grew increasingly friendly. The striking change
in the content and tone of his remarks permits us to speak with but slight exagger-
ation of two Mechnikovs.

The first was a Russian zoologist writing in the 1860s and 1870s. This Mechni-
kov was passionately concerned with evolutionary theory per se and wrote con-
stantly about it, drawing on his own work in embryology and zoology. For him
Darwin's theory was a powerful but tainted hypothesis, and the social milieu in
which he lived encouraged scientific alternatives to its dubious Malthusian aspects.

The second Mechnikov was a pathologist working in France at the turn of the
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century. He was interested in evolutionary theory primarily for its relationship to
phagocytosis. He did not write a single article about evolutionary theory per se, nor
did he mention it, except in passing, in his copious letters to his wife. The intellec-
tuals of his adopted home had never welcomed even those aspects of Darwin's
theory that he had always found compelling, and an alarming number of them
endorsed what Mechnikov considered to be antiscientific alternatives to it.102

This second Mechnikov embraced the selection theory and proudly identified his
phagocytic theory with it. For him, Darwin had provided the best available
response to those pathologists who dismissed the phagocytic theory as teleological
and to those philosophers who denied science's capacity to explain the seemingly
purposeful qualities of nature. Scattered comments reveal that Mechnikov retained
his earlier reservations about Darwin's theory, but these had become quite
secondary.

The first Mechnikov did not associate his phagocytic theory with Darwin's ideas.
In his initial, confident communication of 1883, he linked it simply with an "evo-
lutionary point of view."103 Eight years later the second Mechnikov first invoked
Darwin's name when responding to his critics in Lectures on the Comparative
Pathology of Inflammation.

Originating as a series of addresses at the Pasteur Institute in 1891, Mechnikov's
Lectures reflected his conclusion that resistance to his theory was rooted in medical
theorists' lack of a broad evolutionary perspective. To remedy this he proposed a
new field, comparative pathology, which was a branch of zoology charged with
examining the relations between infectious agents and their hosts. In Lectures
Mechnikov traced such interspecific conflicts through progressively more complex
forms, beginning with the struggle of unicellular organisms against invading bacilli
and continuing through simple multicellular forms, metazoans, coelenterates and
echinoderms, arthropods and mollusks, and finally amphioxus. Since amphioxus
represented "the last survivor of the lower vertebrates," he considered it unneces-
sary to address more complex organisms of the same order.104 The remaining chap-
ters of Lectures were instead devoted to specific issues such as the nature of leu-
kocytes, the role of blood vessels, and competing theories of inflammation.

This volume revolved around Mechnikov's central dogma that "infection [is] a
struggle between two organisms."105 More specifically, infection was but one in a
series of interspecific conflicts that took the form of a host-parasite relationship. He
reminded his audience of the prevalence of active interspecific conflict among
higher organisms:

If we examine the organization of an animal or a plant, we find that their most
characteristic features are their organs of attack and defense. The carapace of the
crayfish, the shell of molluscs and the teeth of the vertebrates, as well as many other
organs, are so many means of protection to these animals in their perpetual
warfare.106

Infection was but warfare by other means. Most Acinetae, for example, were
equipped with suckers that enabled them to attach themselves to waterborne
objects, to draw other infusoria toward them, and to absorb their contents. Other
Acinetae, however, were free-floating and of such minute size that they were able
to penetrate their quarry and lead a parasitic existence within it. Thus, two different



100 DARWIN WITHOUT MALTHUS

members of the same class of organisms could act either as "voracious aggressors
or as parasites with the power of producing a definite infection."107 In the latter
instance, interspecific struggle took a more complex form: "The parasite makes its
onslaught by secreting toxic or solvent substances, and defends itself by paralysing
the digestive and expulsive activity of its host; while the latter exercises a delete-
rious influence on the aggressor by digesting it and turning it out of the body, and
defends itself by the secretions with which it surrounds itself."108

The following passage is especially revealing. Mechnikov was defending the
phagocytic theory against attacks from all directions and was relying on the selec-
tion theory for support, yet he permitted himself a digression that distinguished his
approach from that of "orthodox Darwinists":

Although these phenomena do not come under the heading of the struggle for exis-
tence in the strictly Darwinian sense (i.e., competition for the survival of the fittest
among individuals of the same species), yet they are all more or less directly con-
nected with the struggle for survival that is always going on between the represen-
tatives of the different orders of living beings.109

As in earlier years, then, Mechnikov distinguished carefully between the different
aspects of the struggle for existence, emphasized interspecific conflict in his own
thinking, and associated "strict Darwinians" with a dogmatic insistence on the pri-
macy of overpopulation and intraspecific competition.

Yet this subtle distinction now paled in importance beside the great merit of the
selection theory, which allowed Mechnikov to refute his critics. Darwin had
explained "the adaptation of means to an end" by demonstrating "that only the
characteristics which are advantageous to the organism survive in the struggle for
existence, while those that are harmful to the individual are readily eliminated by
natural selection."110 Since the phagocytic theory was based on this insight, it was
entirely inaccurate "to attribute a teleological character to the theory that inflam-
mation is a reaction of the organism against injurious agencies."111 He made this
same point in an article of 1895: having "developed entirely on the basis of Dar-
win's evolutionary theory," Mechnikov's doctrine was innocent of any reliance on
"predetermined purposefulness."112

The specific use to which Mechnikov put Darwin's theory is also evident from
his response to the pathologist Paul Baumgarten. Baumgarten had argued that
phagocytes could hardly constitute defensive forces since they often "refuse to act
just when the organism is most threatened." Mechnikov responded exactly as had
Darwin to similar objections. This lack of perfection was mysterious only to the
teleologist; it was entirely understandable to the selectionist. The curative forces of
the organism were imperfect and evolving, and hence often failed to repel invaders.
Those organisms in which phagocytosis was poorly developed tended to fall prey
to parasites, and so "the activity of the phagocytes will increase with every succes-
sive generation."113 Many children died every year because they were "poorly
armed for the struggle with microbes." Survivors tended to have more advanced
antimicrobial defenses. "This is the process of natural selection, playing itself out
daily before our eyes."114 Precisely because phagocytosis was an imperfect, evolving
mechanism, examination of it promised to illuminate "the universal law of natural
selection."115
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Here Mechnikov's reliance on natural selection led him to rely also on intraspe-
cific competition as an explanation of the evolution of phagocytic properties. As he
had acknowledged in the 1870s, from a selectionist perspective only this aspect of
the struggle for existence could, in the final analysis, generate new species. As in his
essays of the 1870s, however, it was not overpopulation but the conflicting needs
of different species that generated the struggle for existence and the emergence of
new forms.116

Mechnikov's assessment of the strengths and weaknesses of Darwin's theory was
also apparent in his essay "The Law of Life" (1891). Responding to Tolstoy's cri-
tique of natural science in general and Darwin in particular, Mechnikov defended
Darwin as a symbol of scientific rationality and as the author of the only available
scientific explanation of dynamic harmony in nature. Even so, he disassociated
himself from the "rabid Darwinist" Seidlitz (who had reduced the struggle for exis-
tence to intraspecific conflict) and referred readers to his "Essay" of 1876, remind-
ing them that here he had "presented in scientific form the entire significance of
the Darwinist doctrine, without concealing, it goes without saying, its
weaknesses."117

Five years later he specifically declined to label himself a Darwinist. In his enthu-
siastic review of Charles Darwin and His Theory (1896), the Russian publicist M.
A. Antonovich mentioned the following "outstanding Russian scholars accepting
Darwin's theory": Beketov, Timiriazev, and A. O. Kovalevskii.118 Antonovich,
apparently, had asked Mechnikov whether to include him in this list, eliciting the
response that Mechnikov, "highly valuing Darwin's theory and recognizing its
enormous influence on the development of biology, does not completely accept it
and does not consider himself a Darwinist on the basis that the new theory has not
conclusively resolved all the questions pertaining to it and that there are in it points
requiring further investigation and factual support."119 A disappointed Antonovich
termed Mechnikov's comments "very prudent but also extremely banal," since one
could adopt such a view of any theory. But Mechnikov was not simply splitting
hairs. It was one thing to see natural selection as an important contribution (as he
had even in the 1870s), and even to view it as a necessary component of his phago-
cytic theory, and quite another to associate himself with "Darwinists" who sought
to explain evolution almost exclusively in terms of overpopulation, intraspecific
competition, and natural selection.

In his discussions of aging, as in his work on inflammation, Mechnikov some-
times digressed to distinguish between the different aspects of the struggle for exis-
tence. He wrote in The Nature of Man:

A conflict takes place in old age between the higher elements and the simpler or
primitive elements of the organism, and the conflict ends in the victory of the lat-
ter. This victory is signalised by a weakening of the intellect, by digestive troubles,
and by lack of sufficient oxygen in the blood. The word conflict is not used meta-
phorically in this case. It is a veritable battle that rages in the innermost recesses
of our beings.120

Mechnikov's final published comments on Darwin and Darwinism appeared in
three short articles (two for the Russian audience and one for the French) of 1909
and 1910. Each was written for a celebration of Darwin's achievement, and in each
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he praised Darwin highly.121 Darwin had discovered that natural selection regulated
harmony in the natural world and so had struck a blow against metaphysics.122

While "not a few gaps were found" in Darwin's theory, it had become part of the
"flesh and blood of positive science."123 Mechnikov also gave Darwin credit for his
own Nobel Prize-winning work: "Based on the principles of Darwin's theory, it was
possible to convincingly demonstrate that inflammation, one of the fundamental
characteristics of an entire series of pathological processes, represents a defensive
act of the organism against pathogens."124 Medical science was returning Darwin's
favor by demonstrating that the evolution of illnesses was governed by "the great
laws discovered by Darwin."125 For instance, new strains of relapsing fever seemed
to result from certain microbes that "due to their individual characteristics,
avoided the action of the curative forces of the organism" and produced more
highly resistant offspring. This, Mechnikov suggested, might provide an example
of evolutionary change "generated by the difference between individuals of one and
the same species." While this statement was certainly supportive of Darwin's the-
ory, it also implied that such examples were still necessary in order to substantiate
it.126

Even in these celebratory articles, Mechnikov criticized "orthodox Darwinists"
for their failure to amend Darwin's views. He noted proudly that a Russian bota-
nist, Korzhinskii, had been among the first to revise Darwin's ideas in light of new
research on variability and heredity, and he commented favorably on de Vries's
mutation theory.127 Here again he made evident his continued skepticism regarding
Darwin's approach to the struggle for existence. He recalled his attempt in the early
1870s to test Darwin's explanation of the evolution of wingless insects on the island
of Madeira. Darwin had suggested that short-winged insects were less likely to be
caught in the wind and drowned offshore, and so were more successful in the strug-
gle for existence than were their longer-winged fellows. Mechnikov recalled that he
had compared the wing length of drowned insects with those on dry land and had
found no difference, confirming his doubts about Darwin's argument.128

In his article for a French audience, Mechnikov dismissed "orthodox Darwin-
ists" as hopelessly outdated but concluded that "neo-Darwinism has a serious
basis." He informed his Russian audience that "if it is impossible to consign ortho-
dox Darwinism to the archive, then, obviously, many of Darwin's propositions
should be subject to a new revision."129

The Death of ll'ia ll'ich

In "The Death of Ivan ll'ich" Tolstoy used the final days of Mechnikov's older
brother to illustrate the empty mendacity of conventional life and the pompous
impotence of medical science. Mechnikov was present at his brother's deathbed
and commented briefly on Ivan's death in his Prolongation of Life, but his own
decline and demise offered a much better opportunity to fashion a well-choreo-
graphed counterpoint to Tolstoy's story.

Several chapters of Ol'ga Mechnikov's biography, Life of Elie Metchnikoff, could
indeed be appropriately entitled "The Death of ll'ia ll'ich."130 These pages illustrate
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the correctness of Mechnikov's theory of aging and the power of scientific ratio-
nalism. "At this supreme moment of Elie Metchnikoff's existence, everything was
full of significance," Ol'ga wrote, "for everything converged to emphasize the pow-
erful unity and the ascending and continuous progress of his ideas. His attitude in
the face of illness and death was a teaching, a support, and an example.''131

Tolstoy's Ivan Il'ich had rued the emptiness of his life and feared his premature
death, the horror of which was magnified by the evasions and false assurances of
polite company. The Mechnikovs' Il'ia Il'ich reflected contentedly on a life well
spent, observed the progress of his disease with cool, scientific objectivity, and took
comfort in the harmonious waning of his life and his life instinct. As his condition
worsened he made the following observations:

I have taken no raw food for eighteen years and 1 introduce as many lactic bacilli
as possible into my intestines. But it is but a first step; in spite of all, I am being
poisoned by the bacteria of butyric fermentation. However, I must be satisfied. I
have, so to speak, accomplished the programme of a "reduced orthobiosis."132

In his final moments Tolstoy's Ivan Il'ich had achieved transcendental clarity and
welcomed death. In his, Il'ia Il'ich delivered some parting instructions regarding
the postmortem: "Look at the intestines carefully, for I think there is something
there now."133

In the course of their amiable discussions at Yasnaya Polyana in 1909, Tolstoy
and Mechnikov had reportedly agreed that they were both "pursuing the same goal
of human perfection and happiness, but going along such different roads."134 Mech-
nikov's had taken him from beet weevils to phagocytes, from a critique of Darwin's
Malthusianism to a reliance on his discovery of natural selection, and from a
despairing recognition of natural disharmony to a triumphant recognition of sci-
ence's ability to correct it. Yet over these many years one thing had remained
unchanged: his critical attention to the dynamics of the struggle for existence and
his preoccupation with the role of interspecific conflict. "Let those who will have
preserved the combative instinct," he wrote during World War I, "direct it towards
a struggle, not against human beings, but against the innumerable microbes, visible
or invisible, which threaten us on all sides and prevent us from accomplishing the
normal and complete cycle of our existence."135



CHAPTER 6

Kessler and Russia's Mutual Aid Tradition

And another interesting thing: Kessler, Severtsov, Menzbir, Brandt—4 great Rus-
sian zoologists, and a 5th lesser one, Poliakov, and finally myself, a simple travel-
ler, stand against the Darwinist exaggeration of struggle within a species. We see a
great deal of mutual aid, where Darwin and Wallace see only struggle.1 (P. A. Kro-
potkin, 1909)
The goal of science is to humanize man and to direct his powers to useful activity.2

(K. F. Kessler)

Western readers will probably associate the theory of mutual aid with Petr Kro-
potkin and his anarchist political philosophy. Kropotkin's views, however, were
but one expression of a broad current in Russian evolutionary thought that pre-
dated, indeed encouraged, his work on this subject and was by no means confined
to leftist thinkers. For Russians the seminal mutual aid theorist was a well-estab-
lished naturalist with centrist political views, K. F. Kessler, whose 1879 speech "On
the Law of Mutual Aid" transformed a widespread sentiment into a coherent intel-
lectual tradition.

We should distinguish between "weak" and "strong" variants of this mutual aid
tradition. N. A. Severtsov and M. A. Menzbir exemplified the former: they wrote
a great deal about the importance of mutual aid in nature but saw no necessary
tension between this phenomenon and Darwin's theory.31 also include here natu-
ralists such as I. S. Poliakov who emphasized cooperative relations among organ-
isms but whose work lacked explicit theoretical content.4 The publications of such
authors would almost certainly have appealed to Darwin, who, after all, himself
wrote quite a bit about cooperation in nature in The Descent of Man.

Proponents of the "strong" variant, however, went far beyond Darwin in their
acceptance of four basic tenets: (1) The central aspect of the struggle for existence
is the organism's struggle with physical circumstances (or, less frequently, with
members of other species); (2) organisms join forces to wage this struggle more
effectively, and such mutual aid is favored by natural selection; (3) since coopera-
tion, not competition, dominates intraspecific relations, Darwin's Malthusian char-
acterization of those relations is false; and (4) mutual aid so vitiates intraspecific
conflict that this cannot be the chief cause of the divergence of characters and the

104



KESSLER AND RUSSIA'S MUTUAL AID TRADITION 105

origin of new species. Implicit in this line of argument was the juxtaposition of
cooperation and conflict (both passive competition and direct struggle). These were
treated almost as if they were opposed physical forces; to the extent that one was
present, the other was necessarily absent.

Among Russian biologists subscribing to this "strong" position at one time or
another were Beketov, Mechnikov, physiologist-psychiatrist V. M. Bekhterev, zool-
ogist M. N. Bogdanov, morphologist A. F. Brandt, soil scientist V. V. Dokuchaev,
embryologist N. D. Nozhin, zoologist K. F. Kessler, geographer-geologist P. A. Kro-
potkin, and hygienist I. S. Skvortsev. This view was also espoused by numerous
populist theoreticians, including P. L. Lavrov and N. K. Mikhailovskii, by the
encyclopedist M. M. Filippov, and by the theologian M. Glubokovskii.5

The political views and scientific experiences of the scientists identified above
varied greatly. As a group they inclined somewhat to the political Left (Kessler and
Brandt were important exceptions) but probably no more so than the Russian intel-
ligentsia as a whole. They shared a cooperative ethos that was expressed both in
explicitly prescriptive terms, drawing on populist, conservative, and religious ide-
ologies, and in simple descriptive terms: the physical conditions of life were harsh,
forcing organisms to draw upon all available resources, including each other. To
this was often joined a belief that natural law had prescriptive implications for
human society and a perception that those of Darwin's struggle for existence were
fallacious and sordid. Roughly one-half of the mutual aid theorists I have identified
were field naturalists, but Bekhterev, Brandt, Mechnikov, Nozhin, and Skvortsov
were not. The mutual aid tradition was strongest in St. Petersburg. Beketov, Bog-
danov, and Brandt all taught at St. Petersburg University and acknowledged Kes-
sler's influence on their views. Bekhterev, Dokuchaev, and Kropotkin also lived in
the capital at one time in their careers.

In the 1860s and 1870s scientists and lay intellectuals often asserted that coop-
eration in nature belied Darwin's emphasis on competition. We have already seen
the commonsensical appeal of this view in eighteen-year-old Il'ia Mechnikov's ini-
tial reaction to the Origin. "As everyone knows," he wrote in 1863, "common dan-
gers and obstacles do not stimulate struggle between the individuals subject to these
misfortunes, but rather cause them to unite in one society, to resist more success-
fully the obstacles facing them through joint action."6 Three years later, in a widely
discussed article, Mechnikov's friend Nozhin also observed that under normal con-
ditions "identical organisms do not struggle for existence among themselves but
tend, on the contrary, to combine with one another, to unite their forces and
interests."7

Such comments were scattered among popular and scientific articles about Dar-
win's theory until 1879, when they received the imprimatur of one of Russia's lead-
ing naturalists.

K. F. Kessler

Karl Fcdorovich Kessler (1815-1881) was born in November 1815 in Konigsberg,
East Prussia. Seven years later his father accepted a position as chief forester for
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the grenadiers encampments in Novgorod province, and the family moved to
Russia.

After graduating from a St. Petersburg gymnasium, Kessler entered the physi-
comathematical faculty of St. Petersburg University in 1834. His first love was pure
mathematics, and his senior essay on that subject won him a gold medal. He also
studied zoology with Professor S. S. Kutorga and with F. F. Brandt, founder and
director of the Zoological Museum of the Academy of Sciences. In 1837 he traveled
to Finland on his first zoological expedition together with his friend N. I. Zhelez-
nov, later a professor of botany at Moscow University and the first director of the
Petrovsk Academy of Agriculture and Forestry.

After graduation in 1838 he remained in St. Petersburg, where he taught math-
ematics and physics at a gymnasium (Beketov was one of his pupils). There Kessler
participated in a literary circle whose members circulated their manuscripts anon-
ymously in order to encourage candid reactions. He contributed several poems
praising Napoleon, and the response convinced him to abandon this avocation.

His interest soon turned decisively toward zoology. Continuing his work with
Kutorga and Brandt, he defended a monograph on birds in 1840 for his master's
degree. Two years later he received a doctorate for his thesis on the skeleton of the
woodpecker. Together with Zheleznov and zoologist A. F. Middendorf, he spent
his summers hunting and collecting.

In 1842 Middendorf left the University of St. Vladimir (later Kiev University)
to explore Siberia, and Brandt prevailed upon the Ministry of Education to hire
Kessler in his place. He was promoted to full professor in 1845, became dean of
the physicomathematical faculty in 1854, and remained at Kiev University until
1861.

The university had inherited its zoological collection from a failed lycee and the
Vilensk Medical-Surgical Academy, and Kessler appraised it with some dismay.
The great majority of the specimens were mollusks and insects. Intent on building
the collection and attracted by the beauty of the Kiev area, Kessler spent his free
days from early spring until late fall in pursuit of local wildlife. Botanist R. E.
Trautfetter, naturalist A. S. Rogovich, and a local obstetrician skilled at the hunt
accompanied him on his frequent trips.8 During his years at Kiev University, Kes-
sler traveled by horseback and boat on expeditions throughout the Kiev, Poltava
and Chernigov regions. He also accompanied a military expedition to central Asia
in 1848 and studied the fish of Bessarabia in 1856 and those of the Black Sea in
1858.

These expeditions sparked an interest in the periodic phenomena of animal life,
particularly the migration of birds. Yet Kessler identified two obstacles to compre-
hensive work on this subject. First, no single person could monitor migrating birds,
which led Kessler to establish a network of observers (and to appreciate the benefits
of collaboration). Second, there was no Russian text of systematic descriptions.
Kessler's published work in this period was intended to fill this gap and reflected
his increasing interest in zoogeographical issues. Most important were his five vol-
umes, published in the years 1851-1856, on the mammals, fish, and birds of the
Kiev region.9

In 1845 he spent four months in western Europe, traveling to Vienna, Munich,
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Zurich, Paris, Leyden, Amsterdam, and Leipzig, He met Ernst Haeckel, with whom
he later corresponded about ichthyology, and discussed zoology with Auguste de
Saint Hilaire.

Kutorga had trained Kessler according to Cuvierian orthodoxy, and Kessler's
early publications reflected his belief in the fixity of species. By the late 1840s, how-
ever, he had begun to waver, as was evident in his article "On the Origin of Domes-
tic Animals" (1847). Here he contended that domestic forms had been modified
from their wild forebears by the direct action of the environment and by their
"moral education" by man—the results of which were passed to progeny by the
inheritance of acquired characteristics.10 During a trip to Moscow in 1851, Kessler
met evolutionist K. F. Rul'e. They corresponded in subsequent years, and Kessler
collaborated on Rul'e's journal Vestnik estestvennykh nauk (Herald of the Natural
Sciences). By the mid-1850s Kessler was firmly in the transmutationist camp.

While at Kiev University Kessler began to lobby for regular national meetings
of Russian naturalists, which, he argued, were especially important given the coun-
try's great size. His attendance at western European scientific conferences had
impressed upon him their usefulness in stimulating competition, facilitating col-
laboration on projects beyond the efforts of a single investigator, and resolving con-
troversial issues. In a letter of 1856 to A. S. Norov, an official in the Ministry of
Education, he observed that such gatherings were especially necessary in Russia,
whose enormous expanse created great difficulties for naturalists. It was not
uncommon, he wrote, for a Russian zoologist or botanist to work for a decade with-
out encountering a single other member of his discipline. Perhaps thinking of his
own interest in migration, he added: "Such isolation of scholars has the most harm-
ful influence on the strength and success of their scientific activity, placing insur-
mountable obstacles before all scholarly endeavors requiring the joint activities of
many people."" Kessler proposed biannual conferences of naturalists and physi-
cians, and suggested that when Russia's railroad system was sufficiently developed,
these might become yearly events. The Ministry of Education did not act on his
proposal, but Kessler did manage to convene a successful conference of Kiev's nat-
uralists and teachers of natural science.

When Kutorga died in 1861, Kessler replaced him as professor of zoology at St.
Petersburg University. The authorities closed the university that year in response
to student demonstrations, so Kessler postponed his arrival until 1862. He
remained there until his death in 1881. A well-liked man who also enjoyed the
confidence of the authorities, he served as rector of the university from 1867 until
1873, when he resigned, claiming poor health. In his efforts to build the department
of zoology, he brought Mechnikov to the university as dozent for the academic year
1868-1869 and also recruited A. F. Brandt, N. P. Vagner, and M. N. Bogdanov in
the 1870s. Bogdanov became his friend and closest co-worker.

His position at St. Petersburg University enabled Kessler to become a leading
organizational figure in Russian science during a period of vigorous institutional
expansion. The prestige of the natural sciences swelled in the late 1850s and 1860s,
boosted by the scientism of the radical intelligentsia and by the perception among
ruling circles, especially after Russia's defeat in the Crimean War, that a productive
scientific community was important to the power and prosperity of the state. Min-
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ister of Education D. A. Tolstoy endorsed Kessler's earlier proposal for regular
gatherings of Russian scientists, and in 1867 Kessler presided over the first Con-
gress of Russian Naturalists and Physicians. The six hundred participants decided
to found a society of naturalists at each university, which quickly became impor-
tant centers for planning, subsidizing, and publishing scientific work. In 1868 Kes-
sler was unanimously elected president of the St. Petersburg Society of Naturalists,
a position he held until his death. His old acquaintance Beketov, now professor of
botany at St. Petersburg University, served as secretary of the society and editor of
its journal.

On his arrival in St. Petersburg, Kessler had intended to continue his previously
eclectic research in zoology, and requested permission to collect zoological speci-
mens freely in the St. Petersburg area. Most of the land in question, however, was
reserved as the tsar's hunting preserve, and so this request was refused. He concen-
trated, therefore, on fish, quickly emerging as Russia's leading ichthyologist and the
beneficiary of specimens collected by other investigators. In 1871-1872 he wrote
an article, entitled "The Ichthyological Fauna of Turkestan," based entirely on
material gathered by N. A. Severtsov in central Asia. He also acquired rich collec-
tions from the trips of Bogdanov to Khiva in 1873, A. P. Fedchenko to Amu Darya
in 1874, N. M. PrzhevaFskii to northwestern China in 1876, and a contingent sent
by the St. Petersburg Society of Naturalists to the Aralo-Caspian region in 1874-
1876.

Ichthyology was a specialty with great significance for the tsarist economy. Like
von Baer and Danilevskii, Kessler sought to use scientific knowledge to improve
the harvest of fish and caviar. In what were apparently his only lectures to a non-
academic audience, he delivered eight addresses to the Imperial Free Economic
Society in 1863 on the classification, reproduction, and life offish.

Kessler relied on nonacademics for a great deal of his information. In his volume
on the fish of the Aralo-Caspian region (1877), he conceded that "almost all infor-
mation on the life offish is taken from fishermen."12 Although their testimony was
not always reliable, fishermen knew when and where fish collected in large numbers
in order to migrate (and so were most efficiently caught); Kessler found this infor-
mation invaluable.

His expeditions along the Volga, and in the Crimea and the Caucasus left Kessler
frustrated with the limitations of purely morphological investigations.13 By the
early 1870s he referred constantly to the need for a broad zoogeographical approach
in order to resolve "various interesting zoological and physicogeographical ques-
tions."14 This growing conviction that zoogeography held the key to "the resolution
of the great question of the origin and formation of species" exercised a profound
influence, not only on his own work, but also on the direction of zoological and
botanical research in St. Petersburg.15 Under Kessler's leadership the St. Petersburg
Society of Naturalists sponsored expeditions throughout the country in order to
examine "the dependence of the flora and fauna upon the geological-physical con-
ditions of the land, on the one hand, and mutually upon one another, on the other."
This, Kessler suggested, would illuminate "the laws governing the natural world."16

His own comments about biological theory remained quite circumspect until he
delivered his address "On the Law of Mutual Aid" to the St. Petersburg Society of
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Naturalists in December 1879. This speech excited general enthusiasm, but Kessler
died two years later without having elaborated his ideas.

One year after Kessler's death, Bogdanov honored him with a biography. For
Bogdanov, Kessler's discovery of the law of mutual aid was the logical culmination
of his work, not only as a zoologist, but also as an organizer of Russian science.
"Before presenting this law in scientific form did he not put it into practice, into
life! Did this law not guide him in his social activity, in his consistent effort to unite
Russia's scientific family!"17

Ichthyology and the Law of Mutual Aid

Kessler's scattered comments on evolution in the years 1863-1877 suggest that he
welcomed Darwin's theory but, at least by the early 1870s, thought natural selec-
tion of only secondary importance for evolution. They also reveal that his theory
of mutual aid was not based on a benign vision of natural relations in general or
of intraspecific relations in particular.

In his lectures to the Imperial Free Economic Society in 1863, Kessler observed
that the life of fish, like that of all animals (including man), was governed by the
inborn drives to obtain nourishment and to reproduce. In their search for food

fish conduct an incessant, extremely harsh war among themselves, the strong pur-
sue the weak, the large devour the small, sparing not even their own offspring; a
twenty-pound pike swallows a five-pound pike. Nowhere does there occur such a
constant and intense struggle for existence as in the silent kingdom of fish under
the bright surface of the water.'8

Kessler mentioned Darwin only in passing, but was clearly familiar with the
Origin.*9

He first addressed the selection theory in an 1865 review of literature on domes-
ticated animals. Defending Darwin against a critic, Kessler sketched the selection
theory briefly and sympathetically: species changed gradually through the natural
selection of favored individuals, a process generated by overpopulation and the
struggle for existence. He agreed with Darwin that it was "understandable" that
this struggle would be most intense "among those individuals who are placed in
identical living conditions and require identical food, that is, among individuals
that are most alike."20

Although he frequently alluded to his interest in the factors of evolution, and
presented Darwin's and Lamarck's theories to his students at the university, Kes-
sler first advanced his own tentative ideas in a massive tome on the fish of the
Aralo-Caspian region (1877). Here he made no mention of Darwin, natural selec-
tion, or the struggle for existence. He suggested that unknown "internal causes,"
which were probably regulated by environmental influences, "condition differences
between individuals." These differences were then "accumulated by the force of
heredity and consolidated by external causes, by the external conditions of the life
of the animal. In this manner, varieties of existing species are initially formed, and
new species are then produced from these varieties."21The direct action of the envi-
ronment, then, combined with geographical isolation to produce new forms.
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Acknowledging his debt to Moritz Wagner, Kessler illustrated the evolutionary role
of isolation with several examples gathered during his expeditions. Fish that trav-
eled singly or in small groups sometimes became isolated in different mountain
waterways with varied conditions of existence. The influence of these varied envi-
ronments had produced various species. Kessler had discovered seven different
species of the family Benthphilus in one water basin; each inhabited a different
depth with different life conditions. This demonstrated "the powerful influence of
the environment upon animals."22

His emphasis on isolation and the direct influence of the environment, rather
than on natural selection, did not reflect a newfound belief that relations among
fish were benign and peaceful. He repeated his earlier assertion that "in no other
class of the animal kingdom does there proceed . . . such a terrible mutual exter-
mination of some species by others, and even of the weakest individuals of a spe-
cies by the stronger individuals of the same type, as among fish."23

The "life relations" among fish, however, were fluid and subject to two distinct
influences: while the drive for food generated a harsh, individualistic struggle, the
drive to reproduce often led fish to live peacefully together. For example, spawning
fish often traveled from salty to fresh or from standing to flowing water. Those, like
sturgeon, that traveled great distances usually did so in large schools.24 Kessler
observed that the differing degrees of sociability among the fish of the Aralo-Cas-
pian region exercised a powerful influence on "the formation of [individual] differ-
ences and new species":

Among fish that unite into large schools while spawning and undertake significant
travels from one place to another . . . sharply marked differences are much rarer
than among fish that hold more to themselves or travel in small colonies while
spawning, and which do not undertake long migrations. This, in my opinion,
explains the origin of the many, often very closely related species of fish that pop-
ulate the rivers and lakes of the mountainous lands of our region. In the mountain
waters, with their varied external conditions, [individual] differences are first estab-
lished and then, with the more or less complete isolation of these forms, new spe-
cies appear.25

Kessler had always introduced his discussion of life relations among fish by calling
attention to the basic drives to eat and reproduce. With his 1877 volume, however,
he began to discuss the influence of each drive on "life relations" and the impact
of varied "life relations" on evolution.

During his travels he also had ample opportunity to observe peasant life.
Describing it in 1878, he distinguished between those conditions common to all
peasants and those arising from competition among them. The peasantry, he
observed, suffered chiefly from an unforgiving natural environment and from gen-
eral impoverishment. Yet peasants also struggled among themselves: those with
sufficient capital to hire labor exploited their fellows unmercifully.26

The relevance of the struggle for existence to human relations was clearly on
Kessler's mind when, one year later, at age sixty-four, he addressed evolutionary
theory at length for the first and last time. He began his address "On the Law of
Mutual Aid" by criticizing those who invoked "the cruel, so-called law of the strug-
gle for existence" to resolve social and moral issues.27
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Kessler reminded his audience that Darwin's struggle for existence included both
the "open warfare" of predator-prey relations and the indirect "hidden struggle"
that often transpired within a family or species. He agreed that overpopulation
often generated intraspecific competition and conceded, as he had since 1863, that
"the struggle for food between individuals of one species, or between close species
of one family, is often the crudest, most merciless of all."28

Yet Darwin exaggerated the prevalence of intraspecific conflict and "too one-
sidedly relies on the struggle for existence." Zoology and the sciences of man had
both ignored the existence of "another law, which one could term the law of mutual
aid, which, at least in relation to animals, is if anything more important than the
law of the struggle for existence."29

Just as the struggle for existence originated in the organism's need to obtain food,
so did mutual aid result from the drive to reproduce. "The simple inclination of
animals to reproduce is transformed into an attraction between some animals and
others, and, as a result of this mutual attraction, there appears a certain sociability
among individuals of the same species." Sexual attraction and reproduction also
led adults to care for the young. Thus, "separate individuals cease to be concerned
only with feeding and preserving themselves, but begin to aid other individuals."30

Mutual aid within a species vitiated conflict among its members and facilitated the
battle against other species.

Kessler illustrated this point with examples, drawn largely from his own travels,
of mutual aid among bees, ants, beetles, spiders, fish, reptiles, birds, and mammals.
The importance of "family and social life" among birds, for instance, was "stun-
ning." He recalled one instance in which a duck and its offspring were threatened
by hunters. The duck fled, seemingly abandoning its defenseless young, but soon
returned with a drake. While the drake distracted the hunters, the duck removed
its offspring to safety.31 Even birds of different species sometimes aided one
another, as in migratory flights. While traveling in the Crimea Kessler had often
seen colonies of different species playing happily together, enjoying the material
and spiritual advantages afforded by mutual aid. "Some like to entertain one
another with song, others enjoy various flying competitions, still others find satis-
faction in dance and in bloodless duels before a crowd of their fellows."32 Different
organisms had attained various degrees of mutualism. For example, family life
among mammals was less developed than among birds. Mammalian "marital
unions are less frequently concluded for a lifetime, and one sees polygamy or
polyandry more frequently" among them.33 Domesticated animals were among the
least sociable of creatures.

Kessler's analysis of the relationship between mutual aid and the struggle for
existence was inconsistent. In some instances he portrayed them as polar opposites,
arguing that mutual aid was more important than the struggle for existence. In oth-
ers he spoke of them as complementary, contending, for instance, that mammals
often experience "a need for mutual aid in the struggle for existence."34

For the most part Kessler employed mutual aid simply as an ecological con-
cept—a description of natural relations—yet he did sketch its evolutionary signif-
icance in the following terms: individuals wi th in a species were exposed to the
influence of differing environments, which produced differences among them. This
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conferred a competitive advantage upon some of them. These favored variants
could only increase their number and acquire evolutionary significance, however,
by reproducing. This, in turn, required mutual aid.35 Therefore, a species in which
cooperative relations were more highly developed had a greater chance to "proceed
further in its development and improvement, including intellectually."36 Mutual
aid, then, increased the likelihood that the new forms created by the direct action
of the environment would survive.

"I do not reject the struggle for existence," Kessler insisted, "but only affirm that
the progressive development both of the entire animal kingdom and, especially, of
mankind is not facilitated by mutual struggle so much as by mutual aid."37 He sum-
marized his argument as follows:

All organic beings have two fundamental requirements: nutrition and reproduc-
tion. The need for nutriment leads them to the struggle for existence and mutual
extermination, while the need to reproduce leads them to approach and support
one another. But for the development of the organic world, the transformation of
one form into another, the uniting of individuals within the same species is if any-
thing more important.38

This was especially true of man. "The law of mutual aid has played an incom-
parably greater role in the history of his successes than has the law of the struggle
for existence." Mutual aid underlay humanity's material and moral progress. Its
increasing influence was evident in the friendships formed between former enemies
after a war and in the attempts of stronger tribes to assist weaker ones. Clearly,
sometime in the future "all people will consider themselves brothers," and bloody
confrontations will be replaced by peaceful competition in industry and science.39

The response to Kessler's speech was, by all accounts, enthusiastic. Brandt later
recalled "the noisy approval of the large audience."40 Severtsov applauded Kessler's
insight and added a supportive observation about mutual aid among falcons;
another Russian naturalist later claimed that "the correctness of [Kessler's] views
struck most of the Russian zoologists present."41

When Kessler died in 1881, an anonymous "student of the 1860s" composed a
poem in his honor. In a century of "money grubbing and alienation," the student
wrote, Kessler had "upheld the lamp of love." By his insistence that "unity and aid
to those near," rather than "struggle and extermination," was a basic principle of
nature, he had summoned humankind to an approaching era of love and brother-
hood.42 Although this commemorative effort did not fully communicate the logic
of Kessler's argument, it certainly captured an important element of its broad
appeal for Russians.

Mutual Aid after Kessler

After Kessler's speech the "strong" mutual aid argument became a common feature
of Russian evolutionary thought. Most of its proponents praised Darwin highly
despite their criticism of his distorted view of intraspccific relations. They were less
charitable toward "Darwinists," who had raised Darwin's error to a dogma that
served as the "slogan and war cry of the day."43
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For many Russians the theory of mutual aid simply expressed a gut sentiment
about nature and morality. Consider, for example, soil scientist V. V. Dokuchaev's
comment:

The great Darwin, to whom contemporary science is indebted for perhaps 9/10 of
its present scope, thought that the world is governed by the Old Testament law: an
eye for an eye, a tooth for a tooth. This is a big mistake, a great confusion. One
should not blame Darwin for this error, and one cannot attribute it to a lack of
talent.. . . But Darwin, thank God, turns out to have been incorrect. Alongside the
cruel, strict Old Testament law of constant struggle we now see clearly the law of
cooperation, of love. And nowhere is this law so sharply and obviously manifest
as in the doctrine about soil zones, where we observed the closest mutual interac-
tion and complete cooperation of the organic and inorganic worlds.44

For Dokuchaev, Darwin's mistake was one of emphasis. Struggle did, in fact, char-
acterize life relations in some tightly constricted geographical areas. One need only
glance at Russia's broad expanses, however, to see that "over stretches of thousands
of versts of black soil," organisms "accommodate and complement one another."45

The scientific status of mutual aid was greatly enhanced by Beketov's endorse-
ment in his influential Textbook of Botany (1882).'46 Theologians also took heart.
Writing for the popular religious journal Vera i razum (Faith and Reason) in 1892,
M. Glubokovskii praised a lecture delivered by Kharkov University's professor of
hygiene, I. S. Skvortsev. Skvortsev had demonstrated convincingly that "every step
in the development of life, every new form of life, is the consequence, not of strug-
gle, but of mutual interaction, mutual aid."47

A closer examination of four mutual aid theorists serves to illustrate the origins,
logic, and appeal of this scientific tradition.

A. F. Brandt

Alexander Fedorovich Brandt (1844-?) was a philosophical idealist, a political con-
servative, and a scholar of the museum and laboratory. The son of zoologist F. F.
Brandt, he studied ncuro-physiology in the 1860s at the St. Petersburg Military-
Medical Academy with I. M. Sechcnov (1829-1905). Sechenov was at the time a
hero to radical youth for his essay Reflexes of the Brain (1863), in which he
explained volitional acts as the result of reflex reactions. Brandt subsequently
adopted an entirely different philosophical perspective, as expressed in the title of
his book From Materialism to Spiritualism.48 After working with Sechenov he stud-
ied histology with F. V. Ovsiannikov and spent a summer in Jena with Ernst Hae-
ckel and Karl Gegenbauer. He received his doctorate of medicine in 1867.

In 1871 he succeeded his father as director of the Zoological Museum of the
Academy of Sciences and lectured in Kessler's Department of Zoology at St. Peters-
burg University. He received his doctorate in zoology in 1876 and was appointed
professor at Kharkov Veterinary Institute in 1881 and at Kharkov University in
1887. His scientific work covered a wide range of topics, including anthropology,
comparative anatomy, and medical zoology.49

Brandt wrote regularly for Niva, a weekly magazine that provided its middle-
class audience with less weighty fare than such "'thick journals" as the European
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Herald and Fatherland Notes. The struggle for existence often figured prominently
in his articles on science and medicine. For him this expression referred to the
complex of relationships that maintained balance in the natural world.

In "The Numerical Balance among Animals in the Struggle for Existence"
(1879), Brandt took issue with Malthus's and Darwin's views of population dynam-
ics, arguing that fertility was constantly influenced by "the general conditions with
which all animals without exception conduct a struggle for existence."50 The rate of
reproduction thus provided "a truly calculated counterweight" to those condi-
tions.51 He illustrated this with discussions of infusoria, parasites, and various
insects, and commented that the same principle held true for man, who was
engaged in a struggle for existence in which "he is far from always a victor."52

As an evolutionist Brandt conceded that the numerical balance was occasionally
upset by the emergence of new species or by a change in environmental conditions.
The appearance of lions and tigers, for example, had certainly diminished the num-
ber of antelope. A new balance was rapidly achieved, however, and so "the pro-
gressive development of animal life on our planet. . . does not contradict the law
of the numerical status quo in the animal world."53

In 1882 an agricultural congress was convened in Kharkov to consider measures
against pest infestations, and Brandt drew on his understanding of the struggle for
existence to explain that problem to his readers. "The entire totality of organisms,"
he explained, "constitutes a strict, harmonious whole."54 The struggle for existence
between wolves and deer, and between insects and plants, maintained a situation
in which all could survive in the same forest. Human agriculture violated this nat-
ural balance. By sowing wide areas with cultured plants and displacing hordes of
wild animals with a few domesticated ones, humans imposed an unnatural unifor-
mity on cultivated lands. Natural checks to the multiplication of mice, gophers,
and other agricultural pests were thus eliminated, so hordes of them competed with
humans for the harvests that now provided the only food in the region. The only
permanent solution was either to restore the previous natural balance or, where
this was impossible, to establish a new, artificial one. Brandt suggested that ento-
mologists and other naturalists familiar with the dynamics of the struggle for exis-
tence might introduce carefully selected plants and animals into cultivated areas in
order to "bring agriculture into accordance with the demands of nature itself."55

For Brandt a stratified, harmonious social system also reflected the natural order.
Naturalists knew the plant kingdom provided food both for its own consumption
and for that of animals. Similarly, the working class accumulated wealth both for
itself and for "nonproducing consumers."56 While a traditional Russian folk saying
emphasized the role of the producers ("without the ploughman there would be no
velvet ribbons") the opposite was equally and increasingly true. With the gradual
exhaustion of the soil and mineral wealth, the nonproducers would become increas-
ingly important to the management of human industry. Only the division of labor
between the two groups made it possible for humans to wage a successful struggle
for existence.57 This struggle was waged collectively by a harmonious and cohesive
community, one in which individuals were "equal" in the sense that each was nec-
essary to the success of the group.

Brandt's most complete exposition on the struggle for existence was "Symbiosis
and Mutual Aid" (1896). Here he observed that Darwin's concept had become the
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rallying cry of fin de siecle dilettantes who urged upon mankind "the struggle for
existence, the war of all against all, the philosophical system of Friedrich Nietzsche,
and the right of the fist in human society."

It is the zoologist's responsibility to demonstrate that the significance of the strug-
gle for existence in the animal world is exaggerated and to present, in opposition
to it, the principle of mutual aid. This principle is also prevalent [in nature] and
because of it, not struggle, many animals have come together in families, com-
munities and their own type of government, resembling human ones.58

Overpopulation sometimes generated conflict, but it also gave rise to two distinct
forms of cooperation. First, purely external factors led such lower organisms as the
hydra, the army worm, and the beet weevil to unite among themselves. When food
was plentiful beet weevils "conduct their destructive work side by side, and in a
friendly manner." Yet this was not yet "communal work" since each individual
went about its business "without concern for its comrades." When the supply of
readily available grain was exhausted, however, relations among beet weevils were
fundamentally transformed: they departed together in search of richer pastures.
This migration en masse testified to the awakening of "a social instinct, a sense of
solidarity."59

The beet weevil thus manifested elements of a second, more developed form of
cooperation. This was not simply a reaction to external conditions but was "vol-
untary" and featured a consistent division of labor and mutual aid. Such cooper-
ation was striking among ants, wasps, and bees, and arose primarily for defense of
the young and acquisition of food. The ants of a single anthill usually cooperated,
sometimes in a fight to the death against outsiders. So pronounced was the division
of labor among them that some were physically incapable of chewing their own
food and living outside of the community.60

The degree and nature of cooperation among other animals varied widely.
Amphibians and reptiles were rarely sociable. Fish were drawn together by sexual
attraction and by the rigors of their travels across long distances to spawn. Social
life among birds was only periodic. They sometimes cooperated in the search for
scarce food, but this tentative communality disappeared when they were sated. The
perils of migration led even birds of different species to cooperate. Beavers coop-
erated during construction projects; Brandt cited zoologist N. A. Kholodkovskii's
report that he had seen four of them snap off a tree branch by jumping upon it in
coordinated fashion.61

For Brandt the distortion of biological theory owed less to Darwin than to "Dar-
winists." However one-sided Darwin's approach to the struggle for existence, in his
hands this concept had constituted a profound contribution to science with impli-
cations for "the most varied spheres of investigation, including economics, in
which it first arose.62 Darwin had appreciated the importance of mutual aid but
had been too preoccupied with other subjects to explore fully its significance. His
successors, however, ignored cooperation entirely and built "an entire cult" around
individualistic struggle.63

Brandt applauded Kessler's correction to this tendentiousncss. His discovery of
the law of mutual aid was science's proper response to the exaltation of conflict.
"Social animals struggle for existence with external enemies and various adversi-
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ties, and do so more successfully than do animals who maintain antagonistic rela-
tions with their fellows."64 From which group, Brandt asked rhetorically, should
mankind take its example? As a familiar folk saying had it, "Every vegetable has
its day"—and competition's day was passing. The abolition of slavery presaged the
end of all human conflict, the disappearance of the counterproductive struggles of
"class against class, party against party, worker against employer, capitalist against
proletariat, buyer against seller." Science and industry would eventually eliminate
poverty, and egoism would yield entirely to altruism.65 Not competition but unity
was "the only rational, the only possible slogan of cultured humanity."66

M. M. Filippov

Mikhail Mikhailovich Filippov (1858-1903) was a populist intellectual with an
encyclopedic range of scholarly interests. A graduate of the physicomathematical
faculty of Novorossiisk University and the juridical faculty of St. Petersburg Uni-
versity, he also studied with the chemist Marcelin Berthelot in Paris and received
a doctorate in natural philosophy from Heidelburg. A close friend of D. I. Men-
deleyev, Filippov translated his Foundations of Chemistry into French and also
translated the sixth edition of the Origin into Russian. He wrote numerous books
and articles on mathematics, natural science, philosophy, political economy, his-
tory, and literature. These included essays on the sun, evolutionary theory, human
races, and the sociology of Henry George, as well as biographies of Pascal, da Vinci,
Newton, and Kant.

In 1894 Filippov founded the journal Nauchnoe obozrenie (Scientific Review).
Its contributors represented the broad range of Russian scholarship in the natural
and social sciences and included the chemists Mendeleyev and N. N. Bekctov, psy-
chiatrist V. M. Bekhterev, clinician P. F. Lesgaft, and the leading Marxists Plek-
hanov and V. I. Lenin. Darwin, Helmholtz, Roentgen, and Marx were among the
authors whose works were translated in its pages.

Filippov's first publication was entitled "Struggle and Cooperation in the
Organic World" (1881). Darwin's great service, he explained, was his demonstra-
tion that relations among organisms had great significance for the variability of
species. The investigation of these relations extended into the social sciences, and
so Darwin's insight established him as "the founder of general sociology." Yet Dar-
win's contribution was compromised by the Malthusian assumptions that had
obscured his understanding of the struggle for existence and blinded him to the
importance of mutual aid. Struggle led to "the progress of some individuals," Filip-
pov wrote, "but at the cost of regress for others." "Cooperation, on the other hand,
constitutes the basis of harmonious progress," as was especially clear among
humans.67

Filippov elaborated this argument in "Darwinism on Russian Soil" (1894). Here
he criticized plant physiologist K. A. Timiriazev for his dogmatic defense of Dar-
win and for his evasiveness regarding the Malthusian origins of Darwin's theory.68

For Filippov the very expression "struggle for existence" expressed the "one-sided
Malthusian spirit" with which Darwinists approached nature. Blindly assuming
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that all relations among organisms were antagonistic, they failed to see "solidarity
between organisms, which is no less important than struggle."69

Darwin's metaphor perpetuated Malthusian views by blurring the distinction
between qualitatively different aspects of organic relations:

In poetry it is entirely appropriate to speak of the struggle of a canoe with a wave,
or of a sailboat with a storm; such expressions would also be permissible in biology
if they did not cause confusion. The problem is that the term "struggle" often
allows one to confuse direct adaptation to conditions with indirect adjustment, that
is, with competition between organisms that have adapted in varying ways—and
these are not at all the same thing7 0

If a plant was unable to find water, it perished, irrespective of competition with
others. Caterpillars did not compete with trees—they devoured them and
depended on them for their existence. These were examples "of the mutual rela-
tions between entities for which Malthus's law, and consequently the selection the-
ory, is inapplicable"71

Darwin's theory, then, was applicable only when organisms were in conflict. So,
when examining nature in order to evaluate that theory, one should reserve the
term "struggle for existence" for "such antagonistic relations between organisms
according to which the life, development and reproduction of one is incompatible
with [that] . . . of another."72 Such relations certainly existed, but they were not so
prevalent as Malthus's "arithmetical trick" had indicated. By burying the "unscien-
tific myth" of Malthusianism, Filippov sought also to inter "the basis of the struggle
for existence in the sense of competition necessarily leading to natural selection."73

He did so in a manner familiar to Russian readers. First, he insisted that an
organism's rate of reproduction responded to the influence of external conditions.
Darwin's calculations regarding the length of time required for a pair of elephants
to overpopulate the globe were abstract and irrelevant since "a gradual but signif-
icant lowering of fertility would occur long before any species" would do so.74 Every
botanist knew that the slightest environmental change elicited a dramatic change
in a plant's rate of reproduction. It was even conceivable that under radically
altered circumstances a dandelion might grow into a large tree by shifting resources
from reproduction to growth.75

Second, Filippov argued that the central aspect of the struggle for existence was
the organism's relationship to the physical environment. This, he charged, would
have been obvious to Darwin had he spent less time in English gardens and more
in the wild.76 And had Darwin been less enamored of Malthus, he also would have
appreciated a third point: that external conditions compelled organisms to rely on
"collective struggle, giving birth to the solidarity of individuals united for a general
goal."77 This truth was manifest, to one degree or another, throughout the organic
world:

However great the struggle between people, one cannot forget that cooperation is
also an essential aspect of their mutua! relations. To a lesser degree the same is true
of animals, especially higher ones, but also lower. Beginning with the phenomenon
of so-called symbiosis . . . and ending with the complex conditions of ... the
lives of so-called social animals, we see an entire series of [cooperative] interactions
among individuals78
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Cooperation so diminished intraspecific conflict that natural selection could play
only a secondary role in evolution, which for Filippov resulted primarily from the
direct action of the environment and the inheritance of acquired characteristics.

V. M. Bekhterev

Vladimir Mikhailovich Bekhterev (1857-1927) was a philosophical materialist, a
populist, and a leading figure in Russian neurophysiology, psychology, and psy-
chiatry from the late nineteenth century through the early Soviet period. From
1885 to 1893 he headed the Department of Psychiatry at Kazan University and
organized Russia's first psychophysiological laboratory. In 1893 he moved to St.
Petersburg, where he directed the Department of Psychiatry and the Department
of Neuropathology in the Military-Medical Academy, founded and edited
Obozrenie psikhiatrii, nevrologii i eksperimental'noi psikhologii (Review of Psy-
chiatry, Neurology and Experimental Psychology) and, in 1909, organized a psy-
choneurological institute. His research encompassed the morphology, physiology,
and pathology of the central nervous system; the localization of sensations; hyp-
nosis; and psychotherapy. His doctrine of "reflexology" rested on his view that all
psychological activities were complex reflex reactions.

In his article "Social Selection and Its Biological Significance" (1912), Bekhterev
observed that Darwin's concept of the struggle for existence had never been "dem-
onstrated scientifically." Darwin had arbitrarily placed this "terrible law at the
basis of his discussions of mutual relations in the animal kingdom and, developing
it as an indubitable truth, had arrived at his conclusion regarding the significance
of so-called natural selection in the development of species."79

Bekhterev cited "our biologist Danilevskii," whose conservative political views
were diametrically opposed to his own, to support his contention that intraspecific
conflict was rare. The struggle of organisms against physical circumstances, on the
other hand, was universal and unavoidable: "It should be obvious to anyone that
what is universal is not the struggle for existence among individuals of the same
species, or of different species, but rather struggle for the right of life generally, in
other words, for the acquisition of the necessary conditions of existence from sur-
rounding nature."80

When resources were inadequate to support all members of a species, conflict
among them sometimes did ensue. More frequently, however, "more or less indi-
vidual .. . adaptiveness often yields in importance to community work and social
adaptiveness, since acquisition of the necessary conditions of existence, and
defense from general dangers, often demands the joint forces of an entire series of
individuals."81 This tendency to join forces in the face of shared difficulties was
manifest in the heightened sociability of organisms during the most difficult periods
in their life, such as migration. It was evident even at the very lowest levels of the
organic world and sometimes united members of different species, as "in the case
of so-called symbiosis." Darwin had noticed that social selection was the basis of
all community life, but had been blinded to its overriding significance by his prin-
ciple of the struggle for existence.82

Nature's lesson for mankind was therefore clear. Humanity should encourage
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"those psycho-reflexes that support unity, mutual aid, and the division of labor,"
and would best flourish under the slogan "By common efforts for the general
welfare."83

M. N. Bogdanov and His Tales for Children

Modest Nikolaevich Bogdanov (1841-1888) was a field zoologist with a lifelong
interest in zoogeography, evolutionary theory, and the popularization of natural
science. The son of a landowner in Simbirsk province, he attended the local gym-
nasium and entered Kazan University in 1858. There he received a candidate's
degree for his work "Material for the Investigation of the Ornithological Fauna of
Simbirsk and Kazan Provinces" (1866) and founded the Kazan Society of Natu-
ralists in 1869. He then embarked on a two-year investigation of the region along
the Volga from Kazan to Astrakhan and through the Caucasus.

After receiving his master's degree in zoology in 1871, he moved to St. Peters-
burg, where he served as curator of the Zoological Museum of the Academy of
Sciences. He also embarked on numerous expeditions, including one with General
K. P. Kaufmann's military expedition to central Asia (1873) and another, spon-
sored by the St. Petersburg Society of Naturalists, to the Aralo-Caspian region
(1874).84 During these and other expeditions, he collected specimens for a compre-
hensive catalogue of the birds of the Russian empire. He also studied the ornithol-
ogical collections of Vienna, Stuttgart, Berlin, and Paris during trips to western
Europe in the late 1870s. In 1881 he received his doctorate in zoology. His friend
Kessler died that same year, and Bogdanov replaced him as professor of zoology at
St. Petersburg University.

Bogdanov's publications concerned a wide range of zoogeographical and imme-
diately practical subjects. In Birds of the Caucasus (1879), Russian Shrikes and
Their Kin (1881), and Essays on the Nature of the Khiva Oasis and the Kryzylkum
Desert (1882), he described and classified Russian wildlife and analyzed the rela-
tionship between organisms and their environment. He also founded the Russian
Society of Poultry Raising, edited a journal on hunting and horse breeding, and
spoke frequently to the Imperial Free Economic Society on such subjects as the
elimination of gophers and the improvement of the cattle industry. His practical
suggestions were often framed within general theoretical propositions. In an 1878
lecture on cattle breeding, for example, he sought to determine "the character of
the variations of animal types under the influence of local, territorial and climatic
conditions, in conformity with Darwin's well-known theory."85

Bogdanov read the Origin while a student in the gymnasium and always
expressed great respect for its author. His initial enthusiasm for the selection theory
waned, however, over the years. By the late 1870s he emphasized the direct action
of the environment rather than natural selection, even when purporting to use Dar-
win's theory.86 In his lectures on zoology in the academic year 1883-1884, he
informed his students of two problems with Darwin's approach:

Without disputing the fact that certain advantages may appear that give some indi-
viduals primacy over others in the life struggle we think, nevertheless, that one
cannot unconditionally accept all of Darwin's propositions at the present lime.
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First, the struggle for existence and competition among individuals does not occur
in the way that Darwin portrayed it; second, it is absolutely unthinkable that the
organizational qualities conferring dominance in this struggle could appear acci-
dentally and without cause, since everything in nature has a cause and nothing is
accidental, exceptional.87

Bogdanov's changing attitude toward the struggle for existence can be traced
through the fifty tales and essays about nature that he wrote for children between
1873 and 1888. Twenty-six were reprinted in the popular Beggars of the Earth:
Tales from the Life of the Animals Living around Man (1884).88 While on his death-
bed Bogdanov extracted a pledge from his friend N. P. Vagner that the remaining
works would be republished in another collection. Vagner kept his word; From the
Life of Russian Nature: Zoological Essays and Stories appeared one year later.89

The titles of both collections reflected their self-consciously Russian character.
"Beggars of the earth" is my own inadequate translation of the Russian "mirskie
zakhrebetniki" (literally, "those on the spine of the world"). Bogdanov borrowed
this title from a folk expression for those who were unable to support themselves
and so "chew the bread of others and generally live on the world's back."90 The title
of the second collection, "From the Life of Russian Nature," reflected his desire to
correct a deficiency in the stories available to Russian youths. These were transla-
tions of foreign works and simply did not ring true for Russian children. "Every
people has its own culture, its own views of nature; every country has its own struc-
ture of life, its particular relations between man and animal. All this is unavoidably
reflected in a story about nature and animals."91 For example, the scarcity of wolves
in Germany and England lent a certain "fairy-tale quality" to their portrayal by
German and English authors—and this undermined their credibility for Russian
children. Bogdanov offered tales drawn from Russian nature and unembroidered
by "falsehood or fancy."92

His first story was entitled "Life on Earth (The Tale of an Elderly Mouse)"
(1873). It reflected his enthusiastic acceptance of Darwin's theory and of a harsh,
individualistic struggle for existence. A father introduces the tale by informing his
son that organisms live entirely for themselves and that only the best adapted sur-
vive. "Everything ugly, everything weak, perishes at the first opportunity and is
broken into pieces."93

A battle-hardened female mouse then picks up the narrative. Famine has precip-
itated a "fierce life-and-death battle" within her community. The stronger mice
have preyed upon the "weak and small ones without the slightest twinge of con-
science," littering the ground with the bodies of their victims.94 Her siblings and
father have perished, and her husband is hungrily eyeing their children—so she
flees, seeking peace first in a field, then in a lake and a granary. The scene is always
the same: "Wherever you turn—fighting and more fighting."95 She finally returns
home, where, at least, the enemies and their tactics are familiar.

The father then resumes the narrative, informing his son that this cruel struggle
is all to the good. "When you become acquainted with the life of the animal world,
not through your nanny's stories but in the field, the wood and the marsh, you will
realize what a great role bitter battle plays in the progress of this world."96 Com-
petition has raised man above the animal world and should be encouraged since:
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"The fiercer and more energetic the struggle, the more numerous its victims, the
better—because only the tested warriors survive."97

These were rare sentiments for a Russian naturalist, and Bogdanov abandoned
them shortly thereafter. The struggle of organisms against the elements and against
other species remained central motifs in his later tales and essays, but intraspecific
conflict vanished almost completely. Relations within a species were characterized
by happy families with self-sacrificing mothers and by community cooperation in
times of adversity. These themes became especially prominent after Kessler's
speech "On the Law of Mutual Aid."

Typical of these later works was "The Autumnal Migration of Birds" (1884). As
winter approaches, leaves and grasses begin to disappear, diminishing the food sup-
ply and leaving birds exposed to the "autumnal appetite" of their enemies.98 Chang-
ing conditions compel a change in social relations:

The birds, who had lived as individuals and quarreled with one another in the
Spring, now meet as friends; old and young alike sense the need to live as a com-
munity. And so they collect into flocks.... It is as if they agree to earn their living
together.... Like a regiment of soldiers on maneuvers they take disciplined flight
along meadows and ravines. If you frighten the flock then one, another, a third
bird, or all at once will rise and take flight in close order—where one goes, there
go all.99

Cooperation was the key to success in interspecific conflict:

When a bird is searching for food it does not see what is happening around it and
so it is easy for an enemy to fall upon it. But if two. three or several birds gather
together then some can search for food while others watch over them. Understand-
ably, such a division of labor makes it much easier to protect oneself from danger.
This is a very simple form of the mutual aid that we encounter among birds and
many other animals.100

Experienced older birds led each flock, whose members were confident that "the
leaders will save them from danger, from hunger, cold and hostile enemies."101

Birds who attempted to migrate alone would almost certainly perish.
We do not know whether the dying Bogdanov remembered his first story, with

its theme of incessant individualistic struggle, when he asked Vagner to republish
his tales, nor do we know whether he would have included it in his final collection.
Vagner may well have done so simply to keep his pledge. But the editors of the
1906 version of From the Life of Russian Nature felt no such obligation. Biologist
V. A. Fausek and meteorologist P. I. Brounov reproduced the Vagner edition in all
details save one: they excluded the mouse's tale. "This single story," they
explained, "is distinguished by a one-sided and narrow tendentiousness." Without
this discordant note Bogdanov's collection gained "simplicity and coherence of
content."102

Kessier's Legacy: Mutual Aid and the Selection Theory

In itself the mutual aid tradition offered only an ecological conception, not an evo-
lutionary theory. Proponents of the "weak" variant, such as Sevcrtsov and Menz-
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bir, identified no contradiction between the prevalence of cooperation in nature
and a theory of evolution that relied on individualistic competition. But propo-
nents of the "strong" variant, such as Kessler, Brandt, and Bogdanov, found them-
selves in a different situation. For them intraspecific competition was so vitiated
by mutual aid that it could not play the central evolutionary role assigned to it by
Darwin. Yet they could not simply replace intraspecific conflict with mutual aid to
formulate a slightly reconstituted selection theory. Mutual aid provided an elegant
explanation for anthills, flocks of migrating birds, and even ethics. Yet it did not
explain the evolution of such physical characteristics as the stripes of a zebra or the
shortened wings of a new species of insect.

So, on the one hand, mutual aid theorists usually praised Darwin for substanti-
ating the fact of evolution and for enriching evolutionary theory with such valuable
concepts as the struggle for existence and natural selection. On the other, their con-
cept of cooperation in nature struck at the heart of the selection theory by negating
the very process—intraspecific competition—that was Darwin's principal expla-
nation for the divergence of characters and the emergence of new species. So when
these mutual aid theorists joined their ecological conception to an evolutionary
theory, they usually emphasized mechanisms other than natural selection. Most
important were the direct action of the environment, isolation, and the inheritance
of acquired characteristics103

There was no debate among nineteenth-century Russian evolutionists concern-
ing mutual aid and its relationship to Darwin's theory. One is struck by the fact
that Russia's two leading exponents of "classical Darwinism," M. A. Menzbir and
K. A. Timiriazev, criticized neither Kessler nor other mutual aid theorists in their
many books and articles before the revolution of 1917. There were, I think, two
related reasons for this. First, two years after Kessler's speech Tsar Alexander II
was assassinated, ushering in a period of political reaction. This included a broad
assault on science as a source of rational values, on evolutionism in general, and
on Darwin in particular. In this context Menzbir and Timiriazev were preoccupied
with the defense of a general position shared by mutual aid theorists. Second, Dar-
win's debt to Malthus had always made his theory suspect to many Russians, and
Timiriazev was laboring mightily to overcome this association in the minds of his
countrymen.104 This effort would hardly have benefitted from an attack on natu-
ralists who venerated Darwin and attempted to integrate his theory with a popular
concept of cooperation in nature.

Throughout the nineteenth century, therefore, mutual aid remained an uncon-
troversial element in Russian evolutionary thought. It met a stiff challenge, how-
ever, when it was transported to a less receptive cultural milieu, Darwin's England,
by the most famous heir to Kessler's legacy.
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CHAPTER 7

Kropotkin's Theory of Mutual Aid

Russian zoologists investigated enormous continental regions in the temperate
zone, where the struggle of the species against natural obstacles (early frosts, violent
snowstorms, floods, etc.) is more obvious; while Wallace and Darwin primarily
studied the coastal zones of tropical lands, where overcrowding is more noticeable.
In the continental regions that we visited there is a paucity of animal population;
overcrowding is possible there, but only temporarily,1 (P. A. Kropotkin, 1909)
Kropotkin considered himself a Darwinist and had every right to do so.2 (M. A.
Menzbir, 1922)

Prince Petr Alekseevich Kropotkin (1842-1921) is well-known to Western scholars
as a leader of the international anarchist movement and as the author of Mutual
Aid: A Factor of Evolution. One is tempted to see his ideas about cooperation in
nature as the simple product of the strongly-held political convictions with which
they were so compatible.

This temptation, however, reveals as much about the marginality of mutual aid
theories in Europe and the United States as it does about the actual origin of Kro-
potkin's views. Kropotkin first questioned Darwin's approach to the struggle for
existence while exploring Siberia as a youth and was an accomplished and cele-
brated naturalist years before his political views crystallized. Furthermore, as we
have seen in Chapter 5, his ideas about cooperation in nature were quite common
among Russian naturalists of varying political perspectives.

Kropotkin's theory of mutual aid certainly had an ideological dimension, but it
cannot be dismissed as the idiosyncratic product of an anarchist dabbling in biol-
ogy. What, then, are we to make of the fact that the most extensive expression of
the Russian mutual aid tradition was written by an emigre anarchist in England?
Mutual aid was not a controversial idea in Russia. Classical Darwinists there
declined to attack it, nor did they associate Darwin's theory with the "Social Dar-
winist" doctrines that were so popular in the West. It was only when Kropotkin
brought a Russian intellectual tradition into contact with a quite different English
one that he felt compelled to elaborate what for many Russians was
commonsensical.

123
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The Anarchist Prince

A direct descendant of Russia's first rulers, Kropotkin was born in 1842. He
matured in the heady atmosphere of the 1860s and shared with his older brother,
Alexander, the common enthusiasm for natural science. The two discussed the sci-
entific worldview emerging from A. I. Herzen's Letters on the Study of Nature and
from the works of Vogt, Moleschott, and B chner. By mid-1862 they had
"devoured all the available books and articles on natural science, scientific mate-
rialism and political economy."3 Petr heartily approved Alexander II's emancipa-
tion of the serfs in 1861 and, much moved by N. V. Shelgunov's account of poverty
among western European workers, pronounced himself "an ardent defender of the
proletariat."4 These were not the sentiments of a convinced revolutionary, but
rather of a sensitive young man influenced by the passions of his day and uncertain
of his future plans.

He graduated first in his class from the Corps of Pages, and so became the tsar's
page de chambre. A prosperous career in Alexander II's court beckoned, but Kro-
potkin soon found himself bored and disillusioned. He seized an opportunity
to escape to the wilds of Siberia as naturalist on a series of commercial and mil-
itary expeditions. Hurriedly consuming the works of such previous explorers as
Richard Maack and Alexander von Humboldt, he departed St. Petersburg in June
1862.

In the next five years he traversed over fifty thousand miles, discovering en route
an aptitude for geography and geology and receiving "a genuine education in life
and human character."5 The expeditions took him to Irkutsk and Chita, and then
through eastern Siberia, along the Amur River to Manchuria. In 1865 he devoted
himself exclusively to geography, studying the Ice Age formations of eastern Siberia
in trips supported by the Imperial Russian Geographical Society. In 1866 he par-
ticipated in the society's Olekmin-Vitim expedition, which sought an overland
route for the transportation of cattle between Chita and the Lena gold mines.
Throughout these years Kropotkin dispatched letters and scientific reports on his
travels, and their publication gained him a certain celebrity.6

During the Olekmin-Vitim expedition he befriended I. S. Poliakov (1847-1887),
the son of a Cossack. This former instructor at a military school in Irkutsk became
the expedition's zoologist. Kropotkin took him under wing, worked closely with
him during the expedition, and afterwards helped him prepare for entry into St.
Petersburg University. They coauthored the expedition's scientific report, which
was published in 1873, lived together briefly, and remained friends thereafter.7

While in Siberia Kropotkin was horrified by the harsh exploitation of workers in
the Lena gold mines, struck by the futility of reformist efforts, and moved by dra-
matic instances of militant resistance.8 He also met two famous revolutionaries in
Siberian exile. One gave him a volume of Proudhon, which he read enthusiasti-
cally.

On his return to St. Petersburg he took an undemanding job with the Ministry
of Internal Affairs, but concentrated on his promising scientific career. His widely
acclaimed articles from Siberia gained him membership in the Imperial Russian
Geographical Society. He was awarded a gold medal in 1868 for his work on the
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Olekmin-Vitim expedition, and two years later became secretary of the society's
section of mathematical and physical sciences. His subsequent publications, par-
ticularly on orography and glaciation, won him a considerable reputation in sci-
entific circles.9 During these years he befriended a number of experienced natural-
ists, including N. A. Severtsov, N. N. Mikhlukho-Maklai, N. M. Przheval'skii, and
O. A. Fedchenko.

Kropotkin's political views apparently began to coalesce during 1870-1871. He
frequented populist gatherings and met the editor of Fatherland Notes, N. K. Mik-
hailovskii, who was at the time writing about the consequences of Darwinism for
the social sciences.10 Inspired by the Paris Commune, Kropotkin became increas-
ingly attracted to the International Workingman's Association, and in 1872 trav-
eled to its headquarters in Switzerland. On his return to Russia he joined the Chai-
kovtsy circle and participated actively in its efforts to popularize revolutionary
socialism among workers.

In March 1872 his two passions brought him both acclaim and trauma. After
delivering a paper on the origins of the Ice Age, he was nominated by an apprecia-
tive audience to chair the Imperial Russian Geographical Society's section on phys-
ical geography. Hours later he was arrested and imprisoned in the Peter and Paul
Fortress with other members of the Chaikovtsy, whose circle had been penetrated
by tsarist agents. Influential friends in the society won Kropotkin permission to
obtain the books and papers necessary to continue his scientific work in prison. He
completed his Investigations of the Ice Age there in 1876." That same year he
escaped from a prison hospital and found refuge in England.

Between 1876 and 1883 Kropotkin emerged as a leader of the international anar-
chist movement. In late 1876 he met P. L. Lavrov, a fellow socialist emigre inter-
ested in developing a non-Malthusian evolutionism.12 In the early 1880s he worked
with Jean-Jacques Elisee Reclus, the French geographer, Communard, and anar-
chist, contributing his observations about Siberia to Reclus's massive Nouvelle
Geographie Universelle: La Terre et les Hommes (1886). His continued interest in
science was also evident in several contributions to the English journal Nature.13

In December 1882 he was arrested in France and condemned to five years' impris-
onment. This sentence was cut short by the authorities' decision, in 1886, that it
was more expedient to expel the "anarchist prince" from the country.14

Making his home near London, he wrote prolifically about politics, history, and
natural science. In French and Russian Prisons was published in 1887, followed by
The Conquest of Bread (1892), Fields, Factories, and Workshops (1899), Memoirs
of a Revolutionist (1899), Modern Science and Anarchism (1901), Ideals and Real-
ities in Russian Literature (1905), and The Great French Revolution (1909).

Toward the end of his life, Kropotkin claimed, with but slight exaggeration, that
he was better known in England as a scholar than as an anarchist.15 He contributed
regularly to The Nineteenth Century and in 1892 replaced the retiring T. H. Huxley
as editor of its section "Recent Science." In the years 1892-1901 he wrote over fifty
articles for the popular journal on a broad array of subjects, including artificial dia-
monds, light and electricity, the spectral analysis of stars, Antarctic explorations,
stereochemistry, the experimental morphology of plants, muscles, heredity, and the
evolution of the eye.16 He also contributed over twenty articles on the geography of
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Russia to the ninth, tenth, and eleventh editions of the Encyclopaedia Britannica.17

His first article on mutual aid appeared in The Nineteenth Century in 1890; the
others followed over the next four years. These were collected in Mutual Aid: A
Factor of Evolution (1902), which appeared in Russian two years later. From 1905
to 1919 he produced a second series of articles in which he sought to establish a
"true Darwinism" based on mutual aid, a reformulated concept of natural selec-
tion, the direct action of the environment, and the inheritance of acquired
characteristics.18

A much-respected member of the scientific community, Kropotkin became a
member of the British Association for the Advancement of Science in 1893, inves-
tigated remnants of the Ice Age on an expedition to Canada in 1897, and reported
to the Royal Geographical Society in London on "The Dissication of Eur-Asia" in
1907.19 Cambridge University offered him a chair in geology in 1896, but Kropot-
kin declined because the appointment was contingent on his abstention from polit-
ical activity.

When the tsar was deposed in March 1917, Kropotkin returned to Russia but
declined the offer of a post in the provisional government. Eight months later a
second uprising brought power to the Bolsheviks, against whom he had polemi-
cized vigorously. He continued to work on his final book, Ethics (1922), and on
geology. In 1920 he declined an offer to teach geography at Moscow University,
explaining that he did not want to move to the capital.

Kropotkin maintained an ambivalent attitude toward the Soviet government.
On the one hand, he criticized Lenin for Bolshevik tactics during the civil war and
thought centralized state socialism was unacceptably authoritarian. On the other,
he preferred Soviet power to the likely alternative, restoration of the monarchy,
and thought the Soviet state might, despite its negative aspects, prepare the neces-
sary transition from capitalism to communism.

Kropotkin died in February 1921 and was honored by thousands at an enormous
funeral.

The Siberian Experience

Like Charles Darwin's voyage on the Beagle (1831-1836), Kropotkin's travels in
Siberia (1862-1867) exemplified what Susan F. Cannon has termed "Humboldtian
science."20 Darwin was twenty-two and Kropotkin nineteen when, as gentlemen-
observers uncertain of their future plans, they toured unfamiliar regions, turning
inquiring minds to the persons, places, flora, and fauna that they encountered.

The impact on each was profound and enduring. Darwin returned to England a
committed naturalist already recognized for the observations and specimens he had
gathered during his travels. Kropotkin returned to St. Petersburg having similarly
earned public recognition and entree into scientific circles by his dispatches from
the frontier. Both Humboldtians soon consolidated their scientific credentials with
well-received geological works based on observations from their journeys.

They had, however, seen quite different parts of the world. Darwin's voyage took
him to many lands; some, like Patagonia, resembled the Russian plain,21 but
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England was a sea empire, and the voyage of HMS Beagle encompassed tropical
regions as well. There Darwin explored tropical islands, where he gathered material
that would provide important biogeographical evidence for his selection theory and
wandered awestruck through tropical rainforests, where a rich flora and fauna
thrived in a congenial and relatively stable climate. Russia, on the other hand, was
colonizing a great continental expanse; military and commercial expeditions took
Kropotkin to a seemingly endless Siberian wilderness, where organisms coped with
a wide range of swiftly changing conditions, with drought and torrential down-
pours, with extreme heat and sudden blizzards. Kropotkin's trip differed from Dar-
win's in one other important respect: he had the benefit of the Origin, which he
evaluated against the background of the Siberian wild.

It is difficult to establish the precise influence of such journeys on the subsequent
ideas of participants. Careful scholarship, drawing on rich archival sources, has
determined that Darwin's voyage shook his belief in the stability of species and
provided a rich stock of experiences from which he drew while developing an alter-
native view. His stay in Bahia, Brazil, also inspired his description of nature as an
"entangled bank" and perhaps contributed to Darwin's image of a plenitudinous
nature in which organisms were packed tightly, like "wedges," into every inhabit-
able space.22

The influence of Kropotkin's Siberian experience on his scientific ideas has, of
course, received less attention. Available evidence does not permit us to establish
this relationship definitively. His scientific articles from Siberia concerned geology
and geography, and in them he scrupulously deferred to Poliakov on zoological
issues.23 His letters from Siberia to his brother, however, contain tantalizing hints
about his thinking, and these lend credence to Kropotkin's later recollection that
Siberia had a decisive impact on his ecological and evolutionary views.

Petr and Alexander maintained a lively correspondence in the years 1862-1867.
Alexander was the adored and demanding mentor, recommending books on phi-
losophy, science, and political economy and impatiently criticizing his brother's
reactions to them. At his suggestion Petr read the public lectures of the Russian
evolutionist K. F. Rul'e; both brothers were almost certainly evolutionists before
reading the Origin.24

Alexander was the first to mention Darwin, in a letter of March 1863. Darwin's
theory illustrated the general truth that a scientific worldview need not violate one's
poetic sense; indeed, it should enhance it. How "sweet" it must have been for Dar-
win to hit upon his conception of "the great Struggle for life in which all earthly
organisms are involved"—an idea replete with the "sad glory of poetry."25 Three
months later Alexander sent Petr his own short essay on the origin of species, in
which he expressed particular interest in the unresolved question of the causes of
variations. In another letter he informed Petr of the imminent publication of Rach-
inskii's Russian edition of the Origin and predicted, in the spirit of 1860s scientism,
that Darwin's work would prove "more dangerous [to the autocracy] than
hundreds of A. Kropotkin's."26

Petr responded that he too had been thinking about evolution. For him the most
vexing issue was the definition of "species." Un t i l this was resolved the identifi-
cation of transitional forms would be virtually impossible since these could always
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be designated separate species. Perhaps this issue could best be settled by an exper-
iment in which animals that reproduced rapidly were subjected to slightly varied
and gradually altered environments. Yet such an experiment would, of course,
require "hundreds of years." In the meantime he was especially interested in the
differences among the insects in various parts of the empire.27 Petr described at
length his love for the wild, harmonious beauty of Siberia, the product of "the
eternal, indefatigable work" of natural forces.28

In one passage of this letter, he attempted to describe the Siberian scene in terms
of Darwin's struggle for existence. He had difficulty doing so. We can almost hear
him thinking aloud, attempting to describe the conflicts in Siberian nature in terms
of Darwin's emphasis on competition among organisms. He informed Alexander
that he was writing about

that terrible struggle which each separate tree must sustain, and about the destruc-
tion, extermination to which the woods here are subject. Forest fires destroy them
annually in great masses; water, storms and everything are against them—age-old
forests are replaced by a young, small, thick grove, and many of these trees will
also perish. But it seems to me that the struggle will be easier for the new trees—
there will be fewer of them than there were of the large ones, but the forces of
nature will not be so destructive of them. Or not. . . .29

An emphasis on competition between life forms did not quite fit the Siberian
scene. Petr may well have concluded that the physical forces at work were so over-
whelming that the differences between the small and large trees could scarcely influ-
ence their chances for survival. He reminded Alexander again of the awesome
power of the elements: "I have never seen such winds, such hurricanes (sandy ones)
as here."30

In his articles for Moskovskie vedomosti (Moscow Times), Kropotkin portrayed
Siberia as a sparsely populated land in which the sheer force of the elements
dwarfed the paltry efforts of man and beast. For example, in an account of cattle
raising on the steppe near Chindantsk station, he described the powerful snow-
storms that suddenly swept the area. Horses were scattered by the wind; soggy and
tottering, they either froze where they stood or sought shelter in a crevice or undu-
lation, where they perished under piles of snow. Cattle weakened and lost their
color. Despite their masters' most resourceful attempts to save them, they too died
by the herd at such times.31

The most vivid passages in his later articles on mutual aid amplified this same
impression of the raw power of the winds, rains, and snows of Siberia:

The terrible snow-storms which sweep over the northern portion of Eurasia in the
later part of the winter, and the glazed frost that often follows them; the frosts and
the snow-storms which return every year in the second half of May, when the trees
are already in full blossom and insect life swarms everywhere; the early frosts and,
occasionally, the heavy snowfalls in July and August, which suddenly destroy myr-
iads of insects, as well as the second broods of the birds in the prairies; the torren-
tial rains, due to the monsoons, which fall in more temperate regions in August
and September—resulting in inundations on a scale which is only known in Amer-
ica and in Eastern Asia, and swamping, on the plateaus, areas as wide as European
States; and finally, the heavy snowfalls, early in October, which eventually render
a territory as large as France and Germany, absolutely impracticable for ruminants,
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and destroy them by the thousand—these were the conditions under which I saw
animal life struggling in Northern Asia. They made me realize at an early date the
overwhelming importance in Nature of what Darwin described as "the natural
checks to overmultiplication," in comparison to the struggle between individuals
of the same species for the means of subsistence.32

Kropotkin later recalled that, while in Siberia, he and Poliakov, "under the fresh
impression of the Origin of Species,"

vainly looked for the keen competition between animals of the same species which
the reading of Darwin's work had prepared us to expect.. . . We saw plenty of adap-
tations for struggling, very often in common, against the adverse circumstances of
climate, or against various enemies; . . . we witnessed numbers of facts of mutual
support, especially during the migrations of birds and ruminants; but even in the
Amur and Usuri regions, where animal life swarms in abundance, facts of real com-
petition and struggle between higher animals of the same species came very seldom
under my notice, though I eagerly searched for them.33

Poliakov's publications provide indirect support for this recollection. In his
report on the zoological results of the Olekmin-Vitim expedition, Kropotkin's
friend and protege emphasized organisms' constant "struggle with the cold," a
struggle that became unwinnable when the snows fell. At such times herbivores
were unable to find food and perished in great masses; hunters slaughtered the
immobilized survivors by the hundred.34 In "Family Habits among Aquatic Birds"
(1874), Poliakov described intraspecific cooperation in the struggle against preda-
tors.35 Three years later, in Episodes from the Life of Nature and Man in Eastern
Siberia (1877), he described the awakening of "insect societies" during the April
thaws, when they joined herds of pigs, dogs, wolves, ducks, geese, gulls, and other
animals.36

These descriptive works lacked explicit theoretical content, but they lend cre-
dence to Kropotkin's recollection that the Siberian experience shaped his concep-
tion of the struggle for existence. They fully confirm his later comment that Polia-
kov had expressed their common impression in "many a good page upon the
mutual dependency of carnivores, ruminants, and rodents."37

Kropotkin later claimed that Siberia influenced his reaction to Darwin's theory
in four ways. First, the dramatically varying environmental conditions impressed
upon him the centrality of the organism's struggle against abiotic forces. Second,
he saw "paucity of life," rather than overpopulation, as a common condition in
nature, predisposing him against the Malthusian elements of Darwin's theory.38

Third, where animal life was abundant he saw colonies of rodents, herds of deer
and other organisms, migrations of birds, and so on—in other words, mutual aid
in the struggle against physical adversity and other species. Fourth, he observed
that when physical conditions were harshest, and so intraspecific competition pre-
sumably most severe, the entire group's survival was imperiled. Survivors were few
and "so much impoverished in vigour and health, that no progressive evolution of
the species can be based upon such periods of keen competition."39

Kropotkin himself stressed that the conclusions he and Poliakov reached about
the struggle for existence were common among Russians with field experience sim-
ilar to theirs:
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It is impossible to study like regions without being brought to the same ideas. . . .
The same impression appears in the works of most Russian zoologists, and it prob-
ably explains why Kessler's ideas were so welcomed by the Russian Darwinists,
whilst like ideas were not in vogue amidst the followers of Darwin in Western
Europe.40

It seems likely, then, that Kropotkin's Siberian experience played a similar role
in the development of his ideas about evolution and ecology as had Darwin's Bea-
gle voyage in his. Just as Darwin came to doubt the fixity of species, so did Kro-
potkin, already an evolutionist, become skeptical of the importance of intraspecific
competition. Just as the image of nature as an "entangled jungle" found its way
into Darwin's Origin, so did that of nature as a Siberian expanse inform Kropot-
kin's essays on evolution.

Darwin stepped off the Beagle into a peculiarly British scientific and cultural
milieu, one in which both he and Wallace would find Malthus's Essay on Popula-
tion a reputable and inspiring source of ideas. Kropotkin, too, would eventually
find himself in England—but as a visitor from a non-Malthusian culture.

Germination of Mutual Aid Ideas

If Kropotkin returned from Siberia skeptical about Darwin's emphasis on intra-
specific competition, his doubts could only have been reinforced by life among the
St. Petersburg intelligentsia. In 1868 the first Russian edition of Malthus's Essay
appeared, with Bibikov's long introduction tying Darwin to Malthus and criticizing
both for their one-sided analysis of the struggle for existence.41 One year later Kro-
potkin's acquaintance N. K. Mikhailovskii used a review of the Bibikov volume to
criticize the undemocratic, Malthusian aspects of Darwin's conception.42

Kropotkin's first published comment about Darwin, on the occasion of the nat-
uralist's death in 1882, reflected the influence both of radical ideology and of the
ideas about mutual aid that were current among nonradical Russian scientists. In
a short article for the anarchist weekly Le Revolte, Kropotkin praised Darwin for
demonstrating, first, that species were mutable and, second, that evolution resulted
from the struggle for existence, natural selection, and the direct influence of the
environment. Darwin had thus made a profound contribution to the spirit of "crit-
icism and demolition" that promised to explode the religious and social fallacies
of the age.43

The bourgeoisie, of course, attempted to fashion from the struggle for existence
an argument against socialism. Yet it was clear, even if Darwin had not said so
himself, that just the opposite was the case. "Others, applying his methods and
developing his ideas" had proven that

it is sociable species, where all individuals live in solidarity with one another, that
prosper, develop and reproduce; while those which live by brigandage, like the fal-
con, for example, are decaying throughout the world. Solidarity and joint labor—
this is what supports species in the struggle to maintain their existence against the
hostile forces of nature. Far from excusing exploitation . . . the investigations of
Darwin and his successors comprise, on the contrary, an excellent argument to the
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effect that animal societies are best organized in the communist-anarchist
manner.44

Kropotkin thus treated his anarchist audience to a congenial, explicitly ideological
perspective on the struggle for existence.

Yet this paragraph also reveals his debt to Russian naturalists of a decidedly
moderate political perspective. That these Russians were the unnamed "others"
who were developing Darwin's ideas in a proper direction is clear from Kropotkin's
reference to falcons. Three years earlier Kessler had presented his "law of mutual
aid" to an audience at the St. Petersburg Society of Naturalists that included Kro-
potkin's friend, zoologist N. A. Severtsov.45 Severtsov had remarked that those fal-
con species that cooperated among themselves were more prosperous than even
more physically gifted ones that did not.46 The title of Kessler's address and a short
summary of Severtsov's remarks appeared in the society's journal in 1880. Kro-
potkin followed Russian scientific journals closely and apparently saw this volume
before writing his article for Le Revolte.

Kessler's speech itself appeared only later as a supplement to the same journal,
and Kropotkin later recalled reading it in Clairvaux prison in December 1882 or
early 1883. He did so with enthusiasm. Although he thought Kessler overestimated
the part played by familial relations in the genesis of mutual aid, he welcomed his
compatriot's central argument as an important correction to western European
views. Encouraged by Kessler's speech and Russians' reaction to it, he began to
collect material on mutual aid.

It was, however, T. H. Huxley's "atrocious article" "The Struggle for Existence
in Human Society" (1888) that stimulated Kropotkin's major treatise on this sub-
ject.47 Huxley did not espouse a triumphalist "Social Darwinism," but his rendering
of the struggle for existence was Malthusian and pessimistic. His comparison of
relations in the animal world with "a gladiator's show" could not have differed
more dramatically from the view shared by Kropotkin and his colleagues in St.
Petersburg.48

The same was true of Huxley's conclusions regarding the struggle for existence
among humans. For Huxley humans had often attempted to escape the animal
state, the Hobbesian war of all against all, and to put limits on the struggle for
existence. Successes were but short-lived, doomed by "deep-seated organic
impulses, which impel the natural man to follow his non-moral course."49 Most
important was the drive to reproduce. In times of abundance the rate of reproduc-
tion accelerated and inevitably reestablished the struggle for existence. Following
Malthus, Huxley argued that even if a perfect society were established, and even if
it were to achieve a perfect balance between population and food supply, "non-
moral Nature" would rend "the ethical fabric" with the birth of just ten new prog-
eny.50 "So long as natural man increases and multiplies without restraint," he rea-
soned, "so long will peace and industry not only permit, but they will necessitate,
a struggle for existence as sharp as any that ever went on under the regime of war."51

Huxley replied to reformers and socialists, as had Malthus almost a century ear-
lier, that greed, ambition, rivalry, poverty, and war were but the symptoms of "the
deep-seated impulse given by unl imited multiplication."52 These could not, there-
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fore, be abolished by "fiddle-faddling with the distribution of wealth."53 Rather,
England could best attain relative prosperity by competing effectively in the inter-
national market, which required a low-wage, well-educated work force, and by
keeping poverty at a level that did not threaten social stability.54

For Kropotkin, Huxley's article reflected a broad consensus among English intel-
lectuals: "I found that the interpretation of 'struggle for life' in the sense of a war-
cry of 'Woe to the Weak,' raised to the height of a commandment of nature
revealed by science, was so deeply rooted in this country that it had become almost
a matter of religion."55 Only James Knowles, editor of The Nineteenth Century, and
H. W. Bates, secretary of the Geographical Society, "supported me in my revolt
against this misinterpretation of the facts of nature."56 He responded hurriedly in
articles for The Nineteenth Century on mutual aid among animals (1890), early
peoples (1891), medieval city dwellers (1892), and contemporary societies (1894).

Mutual Aid: A Factor of Evolution

Like the Huxley article that had provoked it, Mutual A id advanced a biosocial law
based on an analysis of the struggle for existence. For Kropotkin natural selection
generated a historical tendency toward cooperation in nature, including human
society before the emergence of the modern state. In both realms mutual aid was
the chief source of evolutionary progress.

His argument rested, not on the notion, which he associated with Rousseau and
B chner, that love was inherent to the natural world, but on an analysis of the
dynamics of the struggle for existence. "No naturalist will doubt," he wrote, "that
the idea of a struggle for life carried on through organic nature is the greatest gen-
eralization of the century. Life is struggle; and in that struggle the fittest survive."
The central question was the relative weight of two different aspects of this struggle:
"the direct one, for food and safety among separate individuals, and the struggle
which Darwin described as 'metaphorical'—the struggle, very often collective,
against adverse circumstances."57

This approach to Darwin's metaphor, which characterized Mutual Aid and all of
Kropotkin's subsequent comments on evolution, contained an interesting "blind
spot": he made no distinction between direct conflict and indirect competition
within a species. Consider his recollection that while in Siberia he had not seen "a
bitter struggle for the means of existence among animals belonging to the same
species," although "I was eagerly looking for it." Indirect competition is not so
readily visible. The ideological dimension to this is quite clear: for Kropotkin the
central issue was whether intraspecific relations were essentially cooperative or
conflictual, so the precise nature of any conflict was unimportant. The same might
be said of Huxley's analogy between organic relations and a "gladiator's show"—
the image to which Kropotkin was responding.

In Mutual Aid, Kropotkin introduced his argument through an analysis of Dar-
win's contradictory approach to the struggle for existence. On the one hand, Dar-
win's metaphor had originated in the "narrow Malthusian conception of competi-
tion between each and all"; on the other, Darwin had resisted the narrowness of
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Malthus's formulation and had explicitly staled that he used this expression in a
"large and metaphorical sense."58 As a gifted naturalist Darwin was aware that nat-
ural selection had fostered cooperative relations among many species, giving rise
to a social life and so to intellectual and moral faculties "which secure to the species
the best conditions for survival." Thus, the concept of a struggle for existence "lost
its narrowness in the mind of one who knew Nature."59 Yet Darwin had been
preoccupied with the consequences of individualistic competition and so had never
pursued his insight about mutual aid. Furthermore, his own injunctions notwith-
standing, the narrow Malthusian meaning of his metaphor had often reasserted
itself in his work:

Darwin never attempted to submit to a closer investigation the relative importance
of the two aspects under which the struggle for existence appears in the animal
world, and he never wrote the work he proposed to write upon the natural checks
to over-multiplication, although that work would have been the crucial test for
appreciating the real purport of individual struggle. Nay, on the very pages [of
Descent of Man] just mentioned, amidst data disproving the narrow Malthusian
conception of struggle, the old Malthusian leaven reappeared—namely, in Dar-
win's remarks as to the alleged inconveniences of maintaining the "weak in mind
and body" in our civilized societies. As if thousands of weak-bodied and infirm
poets, scientists, inventors, and reformers, together with other thousands of so-
called "fools" and "weak-minded" enthusiasts, were not the most precious weap-
ons used by humanity in its struggle for existence by intellectual and moral arms,
which Darwin himself emphasized in those same chapters of Descent of Man.60

Kropotkin then reviewed Darwin's evidence for the prevalence of intraspecific
conflict and found it astonishingly thin. The section of the Origin entitled "Struggle
for Life Most Severe between Individuals and Varieties of the Same Species"
contained

none of that wealth of proofs and illustrations which we are accustomed to find in
whatever Darwin wrote. The struggle between individuals of the same species is
not illustrated under that heading by even one single instance: it is taken as
granted; and the competition between closely-allied animal species is illustrated by
but five examples, out of which one, at least.. . now proves to be doubtful.61

Darwin's principal argument for the prevalence of intraspecific competition, then,
was the "arithmetical," or Malthusian, one. He "often speaks of regions being
stocked with animal life to their full capacity and from that overstocking he infers
the necessity of competition."62

For Kropotkin, of course, such Malthusian logic was unconvincing. In his polit-
ical tracts he characterized Malthusianism as a pseudoscientific concoction express-
ing "the secret desires of the wealth-possessing classes."63 In Mutual Aid he simply
observed that it lacked explanatory value. For example, the population of south-
eastern Russia had remained stable for the past eighty years despite an average
birthrate of sixty per thousand. A Malthusian might conclude that a "terrible com-
petition between the inhabitants" had occurred, but in fact most newborns had
died before "having grown to be competitors." The chief obstacle to population
growth was environmental hazards (here, poor sanitary conditions) rather than
intraspecific competition. The same was usually true among animals:
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In the feathered world the destruction of the eggs goes on on such a tremendous
scale that eggs are the chief food of several species in the early summer; not to say
a word of the storms, the inundations which destroy nests by the million in Amer-
ica, and the sudden changes of weather which are fatal to the young mammals.
Each storm, each inundation, each visit of a rat to a bird's nest, each sudden change
of temperature, take away those competitors which appear so terrible in theory.64

This struggle against physical circumstances, and against other species, encour-
aged cooperation among like forms:

In the animal world we have seen that the vast majority of species live in societies
and that they find in association the best arms for the struggle for life: understood,
of course, in its wide Darwinian sense—not as a struggle for the sheer means of
existence, but as a struggle against all natural conditions unfavourable to the spe-
cies. The animal species, in which individual struggle has been reduced to its nar-
rowest limits, and the practice of mutual aid has attained the greatest development,
are invariably the most numerous, the most prosperous, and the most open to fur-
ther progress.. .. The unsociable species, on the contrary, are doomed to decay.65

Kropotkin developed this argument by examining the combination of competi-
tive and cooperative behavior among microorganisms, beetles, locusts, land crabs,
termites, ants, bees, birds, beavers, rabbits, deer, antelope, gazelles, buffalo, goats,
sheep, donkeys, horses, and finally—for most of his book—humans. Intraspecific
relations contained elements of both competition and cooperation, the relative
importance of which varied according to circumstances. Beetles, for instance, usu-
ally lived an isolated life, but when a beetle discovered the corpse of a mouse or
bird the united efforts of many were required to transport and bury it. This was
accomplished "without quarreling as to which of them will enjoy the privilege of
laying its eggs in the buried corpse."66 Among higher vertebrates mutual aid was
"periodical, or is resorted to for the satisfaction of a given want—propagation of
the species, migration, hunting or mutual defense."67

Although the relative importance of competition and cooperation fluctuated by
season and circumstance, natural selection generated a historical tendency toward
cooperation. "In the great struggle for life—for the greatest possible fullness and
intensity of life with the least waste of energy—natural selection continually seeks
out the ways precisely for avoiding competition as much as possible."68 Mutual aid
conferred an advantage in the struggle for existence by providing a better defense
against predators and a more effective offense against prey, by conserving energy
through joint efforts and by providing the sociable life necessary to the develop-
ment of higher mental qualities.69 For example, bees were capable of both sociabil-
ity and predatory behavior toward their fellows. When there was no common work,
"robbery, laziness and very often drunkenness become quite usual" among the bees
populating sugar plantations. But when the harvest was rich, mutual aid prevailed.
Clearly, bees always retained their "anti-social instincts," but their sociability was
continually strengthened by natural selection since "in the long run the practice of
solidarity proves much more advantageous to the species than the development of
individuals endowed with predatory inclinations."70

Species that cooperated had a better chance of survival in the struggle for life
than did less sociable ones, even if the latter were physically superior in every
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respect.71 The decisive advantage of mutual aid was evident in the prevalence of
cooperation, especially among higher organisms, and from the fact that "at the top
of each class" of animals resided a highly sociable species.72

This tendency toward cooperation had been interrupted by human intervention.
"When the Russians took possession of Siberia they found it so densely peopled
with deer, antelopes, squirrels, and other sociable animals, that the very conquest
of Siberia was nothing but a hunting expedition which lasted for two hundred
years." There now remained only "the debris of the immense aggregations of old."73

Human settlements had destroyed animals' food supplies and forced them to scat-
ter in order to avoid intraspecific competition, consigning formerly gregarious crea-
tures to an individualistic existence.74 It was clear, for instance, that "during the
last century the common weasel was more sociable than it is now."75

Domestication had the same result. In their natural habitat marmots were com-
pelled to cooperate against abiotic forces and lived together in large groups char-
acterized by "peace and harmony." Their dormant fighting instincts reappeared in
captivity.76 One could not, therefore, understand the struggle for existence in nature
by studying domesticated animals. Darwin's attempt to illustrate the importance
of intraspecific competition by examining the effect of drought on South American
cattle was fatally flawed because wild "bisons emigrate in like circumstances to
avoid competition."77

Mutual aid, then, dominated the natural world. Intraspecific conflict existed but
had little evolutionary significance, except insofar as it led to migration and isola-
tion.78 Kropotkin endorsed Chernyshevskii's "remarkable essay upon Darwinism,"
with its thesis (formulated while Chernyshevskii lived in Siberia) that conditions
harsh enough to stimulate intraspecific competition left survivors so weakened that
any evolutionary progress was impossible.79

The same was true of humans. History testified to a constant struggle between
tendencies toward competition and cooperation. As had become the fashion for
naturalists, historians had "analyzed, described and glorified" the former while
neglecting the latter.80 Yet the "reckless competition for personal advantages" had
proven less advantageous for the progress of human industry and ethics than had
mutual aid.81 Thus, cooperation had come to dominate daily existence and gover-
nance until the emergence of the modern state.

By becoming the repository for cooperative tendencies, the state had reversed
the historical trend toward increasing cooperation among the citizenry. "The
absorption of all social functions by the State necessarily favoured the development
of an unbridled, narrow-minded individualism." Formerly, a bystander had felt
obligated to interfere in a street fight for the good of all; in contemporary society
he was encouraged to leave such matters to the police. "And while in a savage land,
among the Hottentots, it would be scandalous to eat without having loudly called
out thrice whether there is not somebody wanting to share the food, all that a
respectable citizen has to do now is to pay the poor tax and to let the starving
starve."82 Thus, the tendency toward mutual aid. which constituted "the best guar-
antee of a still loftier evolution of our race,'' had been confined largely to the family,
slum neighborhoods, the village, unions of workers, and the revolutionary
movement.83
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Despite the title of his work, Kropotkin devoted but few pages to mutual aid as
a factor in the evolution of the physical characteristics that defined species. He
dwelled on the advantages conferred by cooperation in the struggle for existence,
on the consequent prevalence of mutual aid in nature, and on the necessary rela-
tionship between mutual aid, intelligence, and ethics—but he wrote very little
about cooperation as a cause of speciation. A careful examination of his central
argument—that "sociability appears as the chief factor of evolution both directly,
by securing the well-being of the species while diminishing the waste of energy, and
indirectly, by favoring the growth of intelligence"—reveals that, in itself, coopera-
tion preserved rather than altered species.84 Cooperative forms were able to survive
and rear progeny with a minimal expenditure of energy, to maintain their numbers
with a relatively low birthrate, to migrate more successfully, to develop greater
intelligence, and generally to become more numerous, prosperous, and long-lived
than species afflicted with intraspecific conflict.85

How, then, did mutual aid produce new species? Indirectly; by increasing the
viability of a life form, it increased the possibility that another agent of evolution
would act upon it. In one of the few cases in which Kropotkin considered the evo-
lution of physical traits—a short discussion of squirrels—he attributed speciation
to the direct action of the environment. He speculated that migration, a change in
physical conditions, or acquisition of a new food supply might have a physiological
effect on a number of squirrels. This would produce a new variety "without there
having been anything that would deserve the name of extermination among the
squirrels." "The intermediate links would die in the course of time without having
been starved out by Malthusian competitors."86

As a description of animal ecology, then, mutual aid constituted a simple alter-
native to competition; as a factor of evolution it did not. This problem remained
largely implicit for other Russian mutual aid theorists. Kropotkin, however, upheld
this theory on the relatively hostile terrain of England. He felt compelled in sub-
sequent essays to fully translate mutual aid from an ecological conception to an
evolutionary theory; to demonstrate, as he expressed it in a letter to his fellow biol-
ogist and anarchist Marie Goldsmith, "that Mutual Aid does not contradict Dar-
winism, if natural selection is understood in the proper manner."87

Mutual Aid as a Theory of Evolution

Kropotkin anxiously monitored the reaction to Mutual Aid and wrote periodically
to Marie Goldsmith about its reception.88 He was especially proud of G. J.
Romanes's estimation, in Darwin and after Darwin, that Kropotkin had presented
"a large and interesting body of facts showing the great prevalence of the principle
of cooperation in organic nature."89 In a revised edition of Animal Behavior C.
Lloyd Morgan had also conceded the prevalence of mutual aid in nature but had
questioned its significance as a factor in evolution. Kropotkin informed Goldsmith
that Morgan had insisted, "as befits a Darwinist/versus Lamarckian," that individ-
ual development was central to evolution.90

Kropotkin usually responded testily to criticism but agreed that Morgan had a



KROPOTKIN'S THEORY OF MUTUAL AID 137

point: mutual aid did not in itself provide a satisfactory alternative to evolution
through intraspecific conflict. In his columns on "Recent Science" for The Nine-
teenth Century in 1893 and 1901, and especially in the articles "The Theory of
Evolution and Mutual Aid" (1910), "The Direct Action of Environment on Plants"
(1910), "The Response of the Animals to Their Environment" (1910), "Inherited
Variation in Animals" (1915), and "The Direct Action of Environment and Evo-
lution" (1918), he attempted to develop a non-Malthusian Darwinism that incor-
porated mutual aid and other factors that had come to be characterized as
Lamarckian.91

In "The Theory of Evolution and Mutual Aid," Kropotkin addressed the appar-
ent tension between his and Darwin's theories. Western Darwinists, he observed,
were leery of the theory of mutual aid because it seemed incompatible with "the
hard Malthusian struggle for life which they consider as the very foundation of the
Darwinian theory of evolution." The authors of the selection theory had, after all,
emphasized "the individual Malthusian struggle for individual advantages in their
theory of Natural Selection."92

It is useless to deny that a certain contradiction exists. If a strenuous Malthusian
struggle for food and for the possibility of leaving progeny is carried on within each
animal group to the extent admitted by most Darwinists (which must be admitted
if the natural selection of individual variations plays the part that is attributed to
it), then it excludes the possibility of association being a prevalent feature among
animals. And, vice versa, if association prevails in the animal world to the extent
we see it depicted in the works of our best field zoologists—the very founders of
descriptive zoology: Pallas, Azara, Rengger, Audobon, Naumann, Prince Wied,
Brehm, &c. . . . then struggle for life cannot possibly have the aspect of an acute
inner war within each tribe and group. It cannot be a struggle for individual advan-
tages. It must be an associated struggle of the group against its common enemies
and the hostile agencies of environment. Natural selection in this case also takes a
quite different aspect.93

He resolved this contradiction by redefining the role and scope of natural selec-
tion. Evolution occurred as follows: Organisms engage in a constant struggle for
existence, primarily against abiotic conditions but also against other species. In the
course of this struggle they tend increasingly to practice mutual aid. Individualistic
species tend to decay, while those that cooperate increase in number and available
energy. Thus, cooperative species are more subject to the direct action of the envi-
ronment, which produces directed variations and is "the main factor of all evolu-
tion." These variations are passed to the next generation through the inheritance
of acquired characteristics.94 Natural selection, then, "ceases to be a selection of
haphazard variations .. . but becomes a physiological selection of those individu-
als, societies and groups which are best capable of meeting the new requirements
by new adaptations of their tissues, organs and habits." It operates largely "as a
selection of groups of individuals, modified all at once, more or less, in a given
direction." Understood in this manner, natural selection always favors the restric-
tion of internal conflict and operates most forcefully when conditions are bountiful,
since this lends "a certain plasticity to organisms."95

Kropotkin's reliance on the direct action of the environment led him to label
"the physiology of variability and, consequently, of evolution" as the "task of the
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day." As he confided to Goldsmith in 1911, "Anatomy, histology and the changes
occurring in the cells—always in the sense of adaptation: this is most interesting
and in it lies the key to evolution."96

His correspondence with Goldsmith also reveals his a priori attachment to
another essential element in his evolutionary theory, the inheritance of acquired
characteristics. While readers of The Nineteenth Century perused his confident
summaries of the "excellent works" on this subject by Paul Kammerer, Ludwig
Plate, Richard Semon, and others, Kropotkin was oscillating between certainty and
desperation. In December 1909 he condescendingly "congratulated" Goldsmith for
being "somewhat more skeptical than necessary regarding the possibility of the
inheritance of acquired characteristics." He was himself "profoundly convinced"
that such inheritance was frequently affected through changes in the blood and
other fluids that nourished the "spermplasm."97 On March 8, 1910, however, he
admitted that his examination of about two hundred works on the subject had
uncovered "very few, by either botanists or zoologists, which would speak persua-
sively to even an inattentive reader." Did Goldsmith know of any "good works,
which give the results of obvious variations—for example, in an underground lab-
oratory—and where it turned out that variations were inherited?" He hastened to
add that she need not search too vigorously, since "of course" he had already col-
lected a few "convincing cases."98 In August 1910 he lamented the limitations and
anecdotal quality of the available evidence and complained that precise experi-
mental studies were urgently needed.99 In 1913 and 1915 he praised Semon's inves-
tigations; these, he claimed, had enabled him to make a "good argument in favor
of the inheritance of the results of use and disuse."100

Back to Darwin!

Kropotkin greatly admired Darwin. Each of his essays about evolution began with
a discussion of Darwin's views, and in each he presented his theory as the logical
conclusion of Darwin's own theoretical development. For Kropotkin, Malthus's
influence had, of course, led Darwin to certain erroneous views. Yet, as was clear
in the sixth edition of the Origin and in Darwin's recently published correspon-
dence, the great naturalist had been approaching a theoretical position much like
that which Kropotkin now espoused.

Whig history it surely was, but Kropotkin's account of Darwin's changing views
will not strike modern historians of biology as entirely fraudulent: When formu-
lating his theory of evolution, Darwin sought primarily to prove that species were
mutable and to rid biology of teleological thinking. The concept of natural selection
allowed him to do so, and Darwin, feeling "a sort of paternal predilection" for this
mechanism, "unduly minimized the direct action of surroundings upon living
beings."101 Concerned that his theory would suffer through association with
Lamarck's, Darwin took pains, in the first edition of the Origin, to emphasize the
differences between his ideas and those of the French transmutationist.102 After
pondering criticisms of the Origin, Darwin recognized that he had underestimated
the importance of the direct action of the environment. Conceding his error in a
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letter to Joseph Hooker in June 1860, he rectified it in The Variation of Animals
and Plants under Domestication and especially in the sixth edition of the Origin.103

No reader of these works could doubt the mature Darwin's "Lamarckism."104

Darwin's approach to the struggle for existence had undergone a similar devel-
opment. Having always recognized the complexity of this struggle, he had post-
poned the task of discriminating between its different aspects, "so widely different
as to their consequences for the genesis of new species and for natural selection
altogether."105 Darwin's published letters revealed, however, that he had not been
blinded by the Malthusian metaphor. While preparing his never-completed volume
on natural selection, he had, for example, attempted to gather information about
birds

in order to see whether the majority of the arithmetically computed competitors
which disappear every year are not destroyed already in the eggs, or as fledglings,
so as to deprive the struggle for life of its competitive character and render it
entirely metaphoric. Unfortunately, he never terminated this part of his
researches.106

Darwin had, however, lived to amend his theory in another important manner: by
attributing a greater evolutionary role to isolation, he had eliminated the need for
evolutionists to postulate an incessant struggle among organisms.107

Evidence substantiating the evolutionary significance of isolation, the direct
action of the environment, and the inheritance of acquired characteristics had con-
tinued to accumulate in the years after Darwin's death. These factors offered a sub-
stitute for "an acute struggle between the individuals of the species to preserve the
effects of variation. The acting cause will itself accumulate them, and increase them
in the subsequent generations."108 This did not signal the demise of natural selec-
tion, and certainly not of the struggle for existence, but only of the Malthusian
elements in evolutionary theory.

Several "considerations lying outside the true domain of biology," however, had
prevented evolutionary theory from progressing in the ideal, logical fashion indi-
cated by Darwin's own intellectual development and by the evidence accumulated
since his death.109 First, Darwin's successors were blinded by a Malthusian ortho-
doxy. Second, they were committed to a false polarization into "Darwinist" and
"Lamarckian" camps, each of which distorted the positions of their namesake in a
manner consonant with the fashionable idealism of the time. Third, biologists had
lost touch with the naturalist tradition and so with nature itself.

Kropotkin railed constantly against these developments. The "vulgarizers of the
teachings of Darwin," he wrote in 1918, "have succeeded in persuading men that
the last word of science was a pitiless individual struggle for life." Yet mounting
evidence about alternative evolutionary factors was undermining "the Malthusian
idea about the necessity of a competition to the knife between all the individuals
of a species" and was preparing "a quite different comprehension of the struggle
for life, and of nature altogether."110

The relative lack of field experience among contemporary biologists also sus-
tained the "Malthusian idea," In Mutual Aid Kropotkin had argued that the cen-
trality of the organism's struggle with the environment, and the importance of
mutual aid to this struggle, could be fully appreciated only by observing animals,
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"not in laboratories and museums only, but in the forest and the prairie, in the
steppe and the mountains."111 Writing to Goldsmith in 1909 about one critic of
Mutual Aid, he attributed rejection of his views to "colossal ignorance" of the
actual life of animals:

In my conclusions I can err, I could have exaggerated the significance of sociability
in the evolution of the animal world (in the excellent company of others,—with
the Darwin of the Descent of Man!). But the facts arc not mine, [but those of] the
fathers of descriptive zoology who, in the first 1/2 of the 19th century, studied the
life of animals when, still practically untouched by man, it swarmed over the prai-
ries and woods of both Americas.112

Surely, "if Audobon, d'Orbigny, etc. were alive they would have immediately intro-
duced this correction into Darwinism."113

The progress of evolutionary theory had also been inhibited by the rise of philo-
sophical idealism, by the lamentable tendency of contemporary intellectuals to
"reject the healthy materialism of the natural sciences." This was a symptom of
profound social crisis, "a reflection of the inclination toward pessimism which
everywhere characterizes the day, especially in Germany'—a time of well-known
decadence, which enjoys everything mystical and fears all that is exact, like the
[18]30s, a time of romanticism and naturphilosophe."114 The vogue of idealist
metaphysics, of the "childish jabbering" of Mach, Ostwald, and "this tin god Berg-
son," extended also to evolutionary theory.115 He reminded Goldsmith:

You saw to what extent this is a Europe-wide disease when you were writing about
Darwinism. Look at what the neovitalists . . . make of Lamarckism. The priests
began this campaign in the 1860s, and conduct it intelligently, subtly, maliciously.
They began with "uninvestigated phenomena," that is, with floating tables and hys-
terical women, and have concluded with this [idealist current] that has conquered
the universities.116

In the same vein Kropotkin applauded the useful "fundamental work devoted to
the general position of Darwinism and Lamarckism" by Hugo de Vries, Edward
Drinker Cope, Vernon Kellogg, Ludwig Plate, Yves Delage, and Marie Goldsmith,
but complained that biologists had been too often distracted by metaphysical spec-
ulations about heredity:

So many side-issues have been introduced into the subject of Evolution, and so
much that is purely dialectic has been dragged into the discussion, that a substan-
tial portion of these works is given to heredity and the discussion of the rapidly
altered and readjusted hypotheses of Weismann and his "Neo-Darwinist" follow-
ers, as also to the sudden "mutations" observed by de Vries, in which some natu-
ralists saw a rival to, and some others a support of, Darwinism; to the rules of
hybridism discovered by Mendel; and to the half-mystical reasonings of Pauly. In
some modern works . . . one will find, by the side of serious scientific analysis, a
large tribute paid to the metaphysical and half-mystical views of some German
biologists who try to revive the Hegelian Naturseele, in order to explain evolution;
and most improperly describe themselves as "Neo-Lamarckians."117

Kropotkin identified this idealist current in the neo-Darwinian camp with
August Weismann, whom he characterized in 1901 as "the Karl Marx of Biology,
just as superficial, making grandiose generalizations upon a handful of facts—
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metaphysics on a foundation that will not stand up."118 Weismann was the object
of numerous barbed comments in Kropotkin's essays of 1901-1918. 119 Weismann's
doctrine was of theological origin, Kropotkin argued; his "Hegelian conception of
an 'immortal germplasm,"' this "matter endowed with an immortal soul," was but
an attempt to "reconcile teleology with mechanism." Weismann's deductive
method contrasted sharply with Darwin's commitment to induction; indeed, it
constituted a return to a pre-Darwinian teleology.120

Idealism had also polluted the Lamarckian well. Vulgarizers and unfriendly com-
mentators had inaccurately branded Lamarck as a believer in evolution through
volitional adaptation.121 Not only had this led Darwin, in the first edition of the
Origin, to portray Lamarck as "little short of an idiot," but it had also provided an
opening to latter-day idealists.122 So contemporary "Lamarckians" distorted
Lamarck in the same idealist spirit as "Darwinists" distorted Darwin. Kropotkin
informed Goldsmith in 1909 about his current work:

I have here clashed again with Lamarckism . . . all the more since now . . . an entire
orientation is beginning to emerge: to employ the Lamarckian direct action of the
environment, or more accurately, as it is expressed, the organism's adaptive capac-
ity, to strike at Darwinism and to return to some sort of force direct rice de l'evo-
lution and, in the final analysis, to the Hegelian Universal Spirit and such
nonsense.123

There was, Kropotkin argued, a simple solution to the crisis of evolutionary the-
ory: "Back to Darwin!"

But to the Darwin of 10 years after the appearance of his Origin of Species when,
reinforced by the new science that he himself had elicited and by the immense
research which he had conducted and systematized on variation, he was able to
provide a theory of evolution in which natural selection was reduced to its true
role of a lady which chooses the clothing which has been offered and prepared by
her cameriste, by variation; but she must accept when they are the product of new
conditions of existence in the environment—a theory that . . . [recognizes] the
direct action of the environment as the only means of explaining determined and
adaptive variation. A return, then, to a theory of evolution which is a synthesis of
the "French theories" . , . and [Darwin's] important observations on the struggle
for life, which evidently is an important factor of evolution, but which should not
be exaggerated to the degree it has been, contrary to Darwin's wish, by the phony
Darwinists. This is a theory of evolution which, following Bacon, recognized the
importance of Mutual Aid—that is, of the social instinct—for the preservation of
species, and which, with Bacon, saw in it the primordial element of Ethics. . . . This
is above all a return to the Darwinism which saw in Evolution a spontaneous result
of the forces of Nature, and not, as Weismann and his disciples wished, an evolu-
tion predetermined (by the Mechanisms of the Universe) by means of a substance
possessed of an "immortal" soul—this Hegelian creation of Weismann, his germ
plasm. This [germ plasm theory] . . . has plunged biology into a situation where,
for 30 years, hundreds of pages of dialectical biology have been written in place of
the experimental research of previous times. A theory, finally, of Evolution [which
follows Herbert Spencer, Auguste Comte, Claude Bernard, and G. H. Lewes by
including] . . . a physiological evolution of organs [caused] by the new functions
which they perform as the organism is placed in new conditions of existence.124

Kropotkin's Darwinism, then, was an evolutionism in which isolation, the direct
action of the environment, and the inheritance of acquired characteristics filled the
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explanatory void created by the bankruptcy of Malthusian postulates, postulates
that the mature Darwin had himself come to question.

Geography, Ideology, and Evolutionary Theory

Kropotkin's theory of mutual aid was integral to his political outlook, and he con-
sidered an individualistic rendering of the struggle for existence to be equally inte-
gral to the bourgeois worldview. It is especially interesting, therefore, that in both
published articles and private correspondence he attributed his differences with
Darwin and Wallace, not primarily to their divergent ideologies, but to their dif-
fering experiences in the field. Kropotkin saw himself as part of a larger tradition
common to Russian naturalists of various ideological orientations. Pondering crit-
icisms of his evolutionary theory in a letter to Goldsmith in 1909, he observed that
"Kessler, Severtsov, Menzbir, Brandt—4 great Russian zoologists, and a 5th lesser
one, Poliakov, and finally myself, a simple traveller, stand against the Darwinist
exaggeration of struggle within a species. We see a great deal of mutual aid, where
Darwin and Wallace see only struggle.,"125 Not one of the other Russians mentioned
were politically radical. Kropotkin attributed their shared differences with Darwin
and Wallace to the physicogeographical circumstances of their homeland:

Russian zoologists investigated enormous continental regions in the temperate
zone, where the struggle of the species against natural obstacles (early frosts, violent
snow-storms, floods, etc.) is more obvious; while Wallace and Darwin primarily
studied the coastal zones of tropical lands, where overcrowding is more noticeable.
In the continental regions that we visited there is a paucity of animal population;
overcrowding is possible there, but only temporarily.126

Here Kropotkin exaggerated the proportion of Darwin's field experience that tran-
spired in crowded tropical settings, but this only underlines two points of interest
to us. First, given Kropotkin's great respect for Darwin and Wallace, he preferred
to attribute their errors to their specific experiences as naturalists rather than to
their ideological prejudices. Second, for Kropotkin, Darwin's portrayal of nature,
with its wedgelike packing of organism against organism, was clearly a description
of the tropics and contradicted his own memories of Siberian nature.

These memories dominated his last recorded comments about nature and soci-
ety. In 1920, when pondering the Bolshevik revolution and the political options
available to Russian anarchists, the dying Kropotkin drew on images borrowed
from his youthful travels through Siberia. The revolution resembled a typhoon buf-
feting the shores of eastern Asia, destroying ships and homes by the hundred. It
was a "great natural phenomenon, a great catastrophe which shall either renew, or
destroy; or perhaps both destroy and renew." As for the political options, these
were few and almost irrelevant amid the elemental forces at work. Whether strug-
gling amid a Siberian blizzard or a social revolution, a single individual or even
small groups of individuals "not forming a fairly large mass are undoubtedly pow-
erless—their powers are certainly nil."127



CHAPTER 8

Severtsov, Timiriazev, and
the Classical Tradition

Darwin suddenly posed an unexpected question. "Tell me, why do these German
scholars quarrel so among themselves?" "You would know better than I," was my
reply. "How so? I've never been to Germany." "Yes, but this is only further con-
firmation of your theory: they must have bred too much. It is yet another example
of the struggle for existence," He hesitated for a moment and then broke out into
the most good-hearted laughter.1 (K. A. Timiriazev, on his visit to Down in 1877)

Several important Russian naturalists found Darwin's approach to the struggle for
existence unobjectionable and even useful. Two of these exceptions to the Russian
rule were N. A. Severtsov and K. A. Timiriazev. These two men differed markedly
in temperament, experience, and career pattern; in quite different ways they serve
to illuminate the pattern that they violated.

Severtsov was a naturalist-pioneer who spent most of his adult years with the
tsarist military forces that were colonizing central Asia. He never held a university
chair and gained a reputation among his urban colleagues as a romantic and exotic
figure. More comfortable in the mountain ranges of Western Turkestan than the
parlors of St. Petersburg and Moscow, he could scarcely have been more distant
from the circles, journals, and ideological debates that shaped the outlook of urban
intellectuals. Not once in his published work did he even mention the Darwin-
Malthus connection. An evolutionist before 1859, Severtsov was predisposed by
his own research to accept Darwin's emphasis on intraspecific conflict and found
Darwin's "struggle for existence" a useful metaphorical shorthand for natural rela-
tions. His zoogeographical approach to issues in evolutionary theory became one
source of Russian classical Darwinian thought.

Timiriazev, on the other hand, was a laboratory scientist, a professor at Moscow
University, and a central figure in the urban intellectual scene. A product of the
tumultuous 1860s, he considered scientific research and propaganda of its findings
to be the pressing tasks of the age. This leading academic opponent of tsarism was
also Darwin's unwavering "Russian Bulldog." Opposed to Malthusianism as a
political doctrine, he nevertheless defended Darwin's use of Malthus's insight into
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population and food supply, which was consonant with his own work on the con-
servation of energy and plant physiology. A committed and prolific defender of
Darwin's theory for over fifty years, Timiriazev knew his audience well. His chang-
ing rhetorical tactics, therefore, provide a sensitive indicator of Russian resistance
to Darwin's metaphor.

N. A. Severtsov

He reviewed and examined Darwin's theory for many years, and did so not
through books, not in a study, but in the vast mountainous spaces of central Asia.2

(M. A. Menzbir, 1886)

Nikolai Alekseevich Severtsov (1827-1885) was born in Voronezh province on the
estate of his father, a discharged army officer who had lost a limb in the battle
against Napoleon's army at Borodino. He was extensively tutored. By the time of
his departure for Moscow University in 1843, he had gained a facility with Ger-
man, French, English, and Latin, studied Buffon's Histoire naturelle, and, under
the tutelage of the accomplished hunter F. I. Laushen, learned to observe carefully
and shoot accurately.3

At the university he studied with evolutionist K. F. Rul'e.4 Rul'e had recently
revised the curriculum in zoology, deemphasizing descriptive studies and concen-
trating on the general laws of "animal organization and life (zoobiology)."5 He
encouraged Severtsov to study the fauna of Voronezh, which he did in annual trips
beginning in 1844. By the time this project ended, he had spent over forty months
living in the wild and observing the migration, moulting, and morals of Voronezh's
wildlife.

These he described in his master's thesis, Periodic Phenomena in the Life of the
Beasts, Birds and Reptiles of Voronezh Province (1855), which created a sensation
among naturalists and earned Severtsov the Academy of Science's Demidov Prize.
One of the academy's judges, A. F. Middendorf, praised Periodic Phenomena as "a
completely new phenomenon in Russian literature" by its demonstration of "the
tight connection between the distinguishing characteristics of a given fauna and the
particularities of the soil upon which it lives and the climate in which it breathes
and develops."6 Beketov also praised Severtsov's treatise effusively and com-
mented that its wealth of detail could be put to good use by hunters.7

Such acclaim did not, however, win Severtsov a university appointment. His
application for a position as dozent in zoology was deferred by a Moscow Univer-
sity committee for fear that he would make an ineffective teacher.8 By summer
1856 he had lost hope; he left Moscow for the museums and zoological gardens of
western Europe. There he researched and wrote a long essay on the evolution of
cats. A thirty-five-page summary of his conclusions appeared in the Parisian Revue
et magasin de zoologie pure et applique in 1857 and 1858.

The rebuff by Moscow University proved a turning point in Severtsov's career.
He gravitated toward an alternative source of support, the Russian military, and
an alternative way of life, that of the field naturalist. The expansion of the tsarist
empire into central Asia was opening up new markets, new sources of raw mate-
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rials, and new areas of exploration for European naturalists. In 1847 the Russian
military had begun a campaign against the Kokand khanate, which had become an
important exporter of raw cotton and silk, as well as a base for raids into areas
under tsarist control.9 In 1865 the territories occupied by the tsarist military were
united into the province of Turkestan under Governor-General Cherniaev, who
became Severtsov's first military patron. Cherniaev's successor, K. P. Kaufmann,
expanded the empire to the borders of Afghanistan and also monitored Severtsov's
scientific work.

For most of the years 1857-1879. Severtsov traveled throughout Western Tur-
kestan under Cherniaev's and Kaufmann's commands. Aside from pursuing the
zoogeographical research that was his abiding passion, he provided geographical
and geological information useful for the incorporation of the captured territories
into the empire and for the extraction and transportation of their mineral
resources. He also assumed duties of "a purely military character," serving occa-
sionally as Cherniaev's chief of staff" and helping tsarist forces negotiate their way
through difficult terrain. Once, in later years, he was chosen as a truce envoy to
lakub khan after two previous emissaries had been impaled on stakes.10 His enthu-
siasm for Russia's colonizing mission was evident in such articles as "On Places in
Tian Shan Suitable for a Russian Population" and in several elaborate proposals
that he submitted to Governor-General Kaufmann. These included plans for pri-
vately owned steamship lines and railless locomotives to facilitate trade, as well as
a scheme for altering the course of several regional waterways. Kaufmann rejected
each as impractical.11

Severtsov's adventures in central Asia soon brought him great fame. The Acad-
emy of Sciences sponsored his first trip to central Asia in 1857, where he and bot-
anist I. G. Borshchev were to investigate "the influence of an extreme continental
climate on plant and animal life." 12 The following year he was captured after a
skirmish with the Kokands. According to Severtsov's celebrated account of the epi-
sode, his assistant was shot and killed, and he himself was subdued only after being
stabbed, hit in the head with a sabre, and stunned by the explosion of his own rifle.
He remained a prisoner for one month, during which time he found great comfort
in prayer and "learned from experience the salutary significance of religion."
Finally, three hundred Kazakhs, supported by two cannon, won his release.13 On
his return to St. Petersburg in late 1859, "the story of his captivity was in every-
body's ears, and he had become the hero of the day."14

Capitalizing on his fame, Severtsov announced in February 1860 that he would
deliver four public lectures to benefit needy students. His subject was the variability
of species, with an emphasis on the role of theory in scientific cognition. "Theories
glitter and vanish like soap bubbles," he wrote in his announcement, "but one can-
not therefore reject them, as does the strictly descriptive school of zoology, for with-
out ideas facts are also inaccessible to us."15

The occasion was irresistible and the hall packed. The public flocked to see this
survivor of Kokand imprisonment, this celebrated, if forgetful, zoologist, subject
of "innumerable stories about his legendary absentmindcdness and forgetful-
ness."16 Severtsov proved an inept lecturer. He arrived at eight o'clock, one hour
late and poorly prepared. After reading his remarks for several hours, he
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announced, with no break in his monotone, that "now we will take a look at the
clock"—and did so unremittingly until completing his lecture at eleven-thirty. By
this time the hall was almost empty. The remaining three lectures were canceled.17

Shortly thereafter he departed for a two-year trip along the Volga and Ural rivers,
where he studied the fishing industry and served on the Committee for the Building
of a Ural Cossack Army. After a brief trip abroad he joined Cherniaev's detach-
ment to Tian Shan in Western Turkestan.

He returned briefly to St. Petersburg in 1864, where he read Rachinskii's edition
of the Origin, declined Kiev University's offer of a professorship, and prepared for
another trip to Turkestan with Cherniaev's campaign against the Kokands.18 In the
years 1865-1867 he collected thousands of specimens of Turkestan fauna, mostly
birds. On one expedition he met and married S. A. Poltoratskaia, a collector of
insects and plants. Their son, the future zoologist A. N. Severtsov, was born in
1866. The following year Severtsov was awarded a gold medal from the Imperial
Russian Geographical Society for his reports on the mountains of central Asia, and
Moscow University awarded him a doctorate in zoology.

Support from the military and the Imperial Russian Geographical Society pro-
vided unprecedented access to the fauna of central Asia, but it also inhibited Sev-
ertsov's pursuit of the theoretical issues that most interested him. Governor-Gen-
eral Kaufmann proved a generally sympathetic patron, but he was less interested
in refinements of evolutionary theory than in precise information about the geology
and geography of the captured territories. He encouraged his charge to think less
of the former and produce more of the latter, underlining this request on one occa-
sion with a cut in Severtsov's subsidy.19

In the years 1869-1873 Severtsov resided in Moscow, St. Petersburg, and
Petrovsk, where he digested the material gathered in central Asia, compared it with
museum specimens, and wrote three important works. The first, Travels in the Tur-
kestan Region and Investigations of the Mountain System of Tian Shan (1872),
clearly reflected the military context of Severtsov's studies: its descriptions of the
geography, flora, and fauna of Western Turkestan are interspersed with vivid
accounts of battles between the tsarist forces and native peoples, and among the
indigenous population itself.20 The second, The Vertical and Horizontal Distribu-
tion of Turkestan Animals (1873), was a pioneering study in zoogeography and
ecology; it was translated into English, French, and German and brought Severtsov
international renown.21 The third, "Arkary (mountain rams)" (1873), drew on
material from his two books to analyze the evolution of one life form in light of its
geographical distribution.22

In 1875, between expeditions to Amu Darya and Pamir, he again traveled to
Europe, where he received a gold medal from the International Geographical Con-
gress in France and visited Charles Darwin at Down. In a letter to Kaufmann, Sev-
ertsov claimed that Darwin had approved his pet project—a comprehensive trea-
tise on evolution. This, he admitted, "has occupied me for some time, between
other tasks."23 By comparing his more than ten thousand central Asian specimens
with the parent forms in other countries, he sought "to investigate and determine
the laws of the variation of species and their successive development through the
direct observation of birds."24
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While in St. Petersburg for the Sixth Congress of Russian Naturalists and Phy-
sicians (1879), Severtsov heard Kessler's speech about mutual aid and commented
sympathetically on it. He also met N. Ia. Danilevskii, who was soon to become
Russia's most famous anti-Darwinist. The two engaged in a heated, all-night
debate—Severtsov smoking thick pap/rosy and Danilevskii a long cherry pipe—
that, by one account, "left an indelible memory upon the witnesses to this scientific
contest."25

Among Severtsov's friends in these years was the president of the Imperial Rus-
sian Geographical Society, P. P. Tian-Shanskii. Tian-Shanskii's son later described
his father's frequent guest:

N. A. Severtsov was very homely; with his large size and massive stooping figure
his appearance was frightening to children. This impression was heightened by the
indelible lifelong traces of his skirmish with the Kokands, which he survived due
only to his manliness and knightly nature: his face was scarred and one ear was
slashed. Not only did he not conceal these defects, he readily exhibited his cloven
ear to interested parties. . . . N. A. Severtsov's movements were very slow. He
spoke unusually slowly and in a drawling manner, like the beat of ancient clocks,
with a peculiar guttural sound, so everyone who told stories about him (and such
stories and anecdotes were plentiful among those who had spent some time in Tur-
kestan) attempted to reproduce his unique speech. I understood his style of appear-
ance only when I saw an old Uzbek in 1888 at a bazaar in Tashkent; he and N. A.
resembled each other like two drops of rain. . . . Clearly central Asia, with which
he had become so intimate, had placed its stamp upon him. In his trips to the
capital (which usually took place in the winter: in the summer N. A. worked on
expeditions) Severtsov walked along the streets of St. Petersburg in an enormous,
distinctive Siberian fur coat, which sometimes concealed the military uniform
awarded him by the Governor General of Turkestan for his part in many military
campaigns. Together with his typical scholarly appearance, his glasses and long
hair, Severtsov had at these times an entirely improbable look and attracted con-
siderable attention. This casual attitude toward his military uniform . . . underlined
his independent cast of mind.26

Casual acquaintances often thought Severtsov rude and affected. He could be a
disconcerting conversationalist, sometimes responding to a remark long after the
subject had passed, and then in words unfamiliar to urban intellectuals or in totally
inappropriate stentorian interjections.27

An indefatigable worker, he was intellectually cautious to a fault and published
relatively little after 1873. Kropotkin later recalled:

A great zoologist, a gifted geographer, and one of the most intelligent men I ever
came across, he, like so many Russians, disliked writing. When he had made an
oral communication at a meeting of the [Imperial Russian Geographical] society,
he could not be induced to write anything beyond revising the reports of his com-
munication, so that all that has been published over his signature is very far from
doing full justice to the real value of the observations and generalizations he had
made.28

Severtsov never completed his comprehensive treatise on the evolution of birds
nor any rounded statement of his mature views on the factors of evolution, in 1885
he was thrown from his horse through the ice of the Don River and died of shock
shortly thereafter. He left behind a massive collection of notes and unfinished
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works—and one protege, M. A. Menzbir.29 Menzbir edited Severtsov's unfinished
work on eagles, adopted his zoogeographical approach to evolutionary theory, and,
as a one-man "Severtsov school," became an important defender of Darwinian
orthodoxy in the next generation.30

Ecology and Evolution, 1855-1858

In his master's thesis Severtsov addressed "the periodic phenomena of animal life,
their mutual connections and dependence on external conditions."31 Like his men-
tor Rul'e, he thought cyclical activities such as migration, mating, and moulting
reflected "determined relationships" between the organism and the environment
and "no less determined life relations to other species of animals and to the other
individuals of its own species."32 Thus, periodic phenomena were governed by a
multiplicity of inorganic and organic causes. Other theorists might attribute migra-
tion, for example, to the direct influence of cooler weather, but Rul'e and his stu-
dent looked instead to interrelated changes in an entire complex of conditions
including climate, food supplies, and defensive needs.33

For Severtsov, Russia, especially Voronezh, afforded ideal conditions for the
investigation of these law-governed relationships. Here they were displayed under
a great variety of physical circumstances, including "sharp extremes" of climate.
Here too nature was still "pristine, ... unaltered (except in a few provinces) by
centuries of labor by a dense population."34

In light of his later reaction to Darwin's struggle for existence, two aspects of
Severtsov's master's thesis are especially interesting: (1) his analysis of the influence
of changing external conditions on relations between organisms and (2) his atten-
tion to differences between individuals of the same species.

Severtsov observed that the animals of Voronezh province differed greatly in
their degree of sociability. They were "solitary or social, constantly social or social
for a specific goal."35 Sociability was conditioned by a variety of environmental
conditions but was most sensitive to an animal's conditions of nutrition.36 Exam-
ining the relationship between sociability and food supply among out-migrating
birds, he concluded that (1) food consisting exclusively or primarily of vertebrates
conditions a solitary and gradual out-flight, regardless of other circumstances;
(2) food consisting of plants or invertebrates conditions "mixed sociability,"
depending on the presence or absence of suitable places for a flock to collect; (3) if
all other conditions are equal, the species that eats more grains and grasses will be
more sociable; and (4) periodic changes in food are accompanied by corresponding
changes in sociability.37

The determining influence of the conditions of nutrition on sociability was espe-
cially dramatic among white-tailed eagles. When hunting, eagles sought their prey
in solitary flight, spaced several versts apart (about two miles). When a lone eagle
spotted a quarry, it cried out, alerting the others, who joined it in pursuit. "In this
manner, the eagles can surveil a space of 40 versts length and width, maybe more."
Severtsov once managed to get within 150 steps of some feeding whitetails before
he was spotted. As they rose in flight, he noticed that the oldest ones flew with great
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difficulty—and thought this was because they were sated. The whitetails "eat in
order of age, from older to younger."38

If we recall that whitetails are birds that generally do not live in a society, doing so
only with a specific goal, to eat, than we must conclude that their intermittent
sociability arises from a series of instinctive actions and demonstrates a highly
developed intelligence, which puts them on a much higher level than a majority of
birds and on the same level as the wolf, which is also intermittently social, forming
herds only with a goal.39

The whitetails hunted a wide variety of prey, Severtsov added, and so had become
highly adaptive, resourceful creatures.

His close attention to the fluid relations among organisms was especially evident
in his analysis of migration. For Severtsov as for Rul'e, migration resulted from
external influences on the relations among different organisms. In the fall temper-
atures dropped and birds began to migrate—yet the relationship between the two
events was indirect:

If we keep in mind the simultaneity of the autumnal hibernation of reptiles, insects
and certain beasts, the withering of plants, . . . and the fact that fish remain deeper
in the water and come to the surface less frequently as the water grows colder, then
it becomes very probable that the gradual, solitary out-flight, and even the out-
migration in flocks, is conditioned only indirectly by the temperature, while its
direct cause is the diminution of the food supply.40

Like his friend Kropotkin, Severtsov observed a great deal of cooperation in
nature, yet his interest was captured by something that struck Kropotkin as insig-
nificant: the existence of marked differences between individuals of the same spe-
cies. He was intrigued, for instance, by the fact that with the onset of cold weather
some birds migrated before others. "Probably, in each of the species mentioned
above, the sensitivity of various individuals to cold is not identical, but subject to
personal differences."41 Similarly, "the time when moulting begins varies not only
among various species but also among various individuals of the same species."42

These individual differences were central to his reflections about evolution in
several works of the 1850s. Here he commented on the phylogenetic links between
species, genera, and orders, and referred to the transformist views of Goethe, Geof-
froy Saint-Hilaire, Oken, and Lamarck. He informed his readers that nuances in
environmental conditions were reflected in the organisms that inhabited them, giv-
ing the animal kingdom the appearance "not of a chain, but more of a tree."43

In a lengthy unpublished manuscript on the zoogeography and classification of
cats that he used as the basis for an oral presentation to Russia's Academy of Sci-
ences in 1857, Severtsov summarized the zoogeographical approach to evolution
that would guide him throughout his career. "Nobody has ever observed the pro-
cess of species formation, and this is impossible, since it lasts thousands of years.
But can one not see in variations a stage of this process? The facts make this pos-
sible."44 In "Notice sur la classification multiseriale des felides, et les etudes de zool-
ogie generale qui s'y rattachent" (1857-1858), he commented similarly that the
mutability of species could be demonstrated "in a positive manner" by analyzing
patterns of variation among contemporary forms. Characteristics that constituted
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only exceptional, individual traits in some populations defined species or genera in
others. Zoogeographical studies of these characteristics could demonstrate their
transformation from personal idiosyncracies within a single species into lines of
demarcation between distinct species and genera.

In "Notice sur la classification" Severtsov demonstrated that a parallel series of
individual idiosyncracies existed among lions, tigers, and other members of the cat
family.45 Localized and inconsistent within some races, these same traits consti-
tuted stable racial characteristics in others. For example, in some regions "brown-
and black-bottomed jaguars are individual and exceptional variations; in others
they form a race distinct from other forms. One sees. . . [here] that a local influence
produces a tendency for individual characteristics to become permanent, to
become racial characteristics, in a manner that differs from species to species."46

This fluid relationship between morphological characteristics and racial distinc-
tions reflected the historical process of phylogenetic change. For instance, "the
European lynx presents us with individual varieties at the very moment of their
transformation, no longer into local races, but directly into species, each of which
already manifests local variations."47 So individual variations provided "the point
of departure for races, and produce them upon becoming hereditary."

Severtsov summarized his evolutionary theory in a definition of "species":

A species is an organic ensemble or a collectively organized being, like an individ-
ual. It lives in a series of generations, just as the individual loses and renews the
cells and fibers that compose its body. It has its ages, its successive phases of devel-
opment; it is modified in its entirety, as was maintained by Et. Geoffrey Saint-
Hilaire. It generates derivative species which are transformed from initial,
individual varieties into stable races, but which are linked by individuals with
intermediate characteristics. They subsequently become completely separate.
Depending on the local conditions of existence . . . the original type either contin-
ues to exist alongside the derivative forms or disappears; but these derived species
always maintain in their characteristics a trace of a common descent, resembling
one another more than they do the neighboring forms which constitute the genera
and which were perhaps produced in the same manner.48

What was the source of these variant forms? Some speculated that they arose "by
a principle of evolution, of modification, inherent to the organism" and largely
independent of external influences. Others held that variations were the direct
product of environmental influences. Despite misgivings, Severtsov provisionally
supported the latter view because it was "more intelligible" and more amenable to
"positive verification by observation."49 He associated himself, then, with
Lamarck's theory, "as modified by Et. Geoffroy Saint-Hilaire," that "under the
influence of the environment the species type is modified either superficially or in
its essential characteristics to the point of being transformed into another species
over the generations."50 These environmental circumstances produced variations
by both direct and indirect means. Their direct influence altered those character-
istics that varied most frequently. For example, the chemical effect of the sun's rays
altered feather type and hair cover. More stable characteristics, such as the nature
of the respiratory system, were transformed only indirectly and slowly as a chang-
ing environment altered their function, which led in turn to a change in form.
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Darwin and the Struggle for Existence

Three years after reading the Origin, Severtsov wrote the following about evolu-
tionary theory: "The best existing hypothesis is of course the Darwinist one, but it
is inexact and subject to verification in too many places, and, for all the brilliance
of its logical development, it is still far from having a sufficient factual basis."51 He
never changed this assessment.

Darwin's theory resonated with important aspects of Severtsov's own views.
Like Periodic Phenomena, the Origin dealt with the multiplicity of intertwined
relations between organisms and the environment and among organisms them-
selves. By 1873 Severtsov had accepted Darwin's "struggle for existence" as a use-
ful metaphorical shorthand for these relations. Furthermore, Darwin's emphasis on
intraspecific competition resonated with Severtsov's long-standing belief that dif-
ferences between individuals of the same species held the key to evolution.

Nevertheless, as Menzbir later recalled, Severtsov's initial reaction to Darwin's
theory was "restrained." "Perhaps longer than many others, he examined the new
theory, not with distrust, but critically."52 This was probably due both to Severt-
sov's tentative commitment to his own ideas about evolution and to his wariness
about all generalizations. Darwin's theory struck him as powerful and plausible,
but it relied too little on "positive knowledge" and too much on purely logical argu-
mentation, especially the analogy with artificial selection.

He came, then, to accept the selection theory as a brilliant hypothesis requiring
verification. It was "extremely useful and good as a philosophical theme for reduc-
ing all observed phenomena (in a generalized form) to the same denominator."53

His research strategy remained essentially unchanged by his positive reaction to
the Origin: he continued to seek zoogeographical evidence for the transformation
of individual idiosyncracies into species characteristics. Yet he came increasingly
to praise Darwin's theory, to analyze his own results by its light, and indeed to
characterize his work as an attempt at "the factual verification of the Darwinist
theory."54

Because Severtsov never completed a comprehensive statement of his mature
views on evolution, the relative importance he assigned to natural selection and
other evolutionary factors is unclear from published sources.55 It is clear, however,
that his examination of the struggle for existence in the field left him in complete
agreement with Darwin's emphasis on the evolutionary consequences of intraspe-
cific competition.

Severtsov addressed evolutionary theory most extensively in "Arkary (mountain
rams)" (1873), an essay that he termed a "preliminary, immature" attempt to test
Darwin's theory.56 However impressive in appearance, he informed his readers,
mountain rams led an uneventful existence. "They pasture year round, rut after
females while in heat, and that is all." Precisely because their lives were dull,
because they lived in easily defined environmental settings and had adapted to
them through physical rather than mental developments, mountain rams presented
the naturalist with an ideal subject "for the resolution of the most burning and
capital questions of general biology."57 The factors of evolution could be discerned
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by examining "the zoological influence and significance of external conditions,
properly, of physical and biological ones, that is, of the conditions of the struggle
for existence." Among the most important aspects of this struggle for existence was
human activity, which had an influence on wild animals that was largely ignored
by "Darwin and his school."58

The "classical land of the mountain ram" consisted of the ridges and hilly pla-
teaus of High Asia, with their vast deserts, winds, terrible heat, and frost. Unlike
the mountain goat, the ram did not live exclusively on cliffs. It led a nomadic exis-
tence near the pastures of the steppe and wandered about in small groups or in
herds of eighty to one hundred. Its life was governed by two imperatives: to find
food and to avoid the Khirghiz, who occupied the pastures with their domesticated
stock.59 Only when "the open steppe rages with irresistible snowstorms and forces
the Kirghiz and their stock to seek more sheltered places" could the ram, "unafraid
of the snowstorms," venture upon the vacated pasture.60

In order to ascertain their usual cause of death, Severtsov studied rams' remains
and noticed that these often lay singly in the pasture land immediately proximate
to a precipice. Judging from their degree of decay, he determined that a great num-
ber of males died in October, when rutting rams battled along the mountain prec-
ipices. The single skulls found under the precipices were those of weaker rams
pushed over the edge by stronger ones. In rare instances the stronger male flung
himself so powerfully against its adversary that both lost their footing, in which
case "two skulls lie next to one another, no more than ten steps from each other;
but more lie alone."61

Wolves sometimes took advantage of these battles; this served mainly to inten-
sify indirect competition among rams since predators were unlikely to subdue "the
stronger, more sensitive and dexterous" among them. So the fights among rams
were useful to the species and constituted

a simple but effective means of the natural selection of the strongest and most
adroit sirers of offspring, who transmit to posterity their powerful muscles, elastic
legs and enormous horns—generally, qualities that make it possible to hide from
an enemy, jump along the rocks and enjoy the most inaccessible mountain
pastures.62

After describing the mountain rams' mode of life, Severtsov detailed the different
species and their geographical distribution. Ranging throughout southern Europe,
northern Africa, Asia, and the western region of North America, mountain rams
almost always lived along grassy slopes or in the partly mountainous areas that rose
from the steppe. The habitats of different species differed primarily in their altitude
and climate.63 This "singularity, simplicity and clarity of the relationship between
the conditions of place, climate, food and the struggle for existence" eased the nat-
uralist's task considerably.64 Identifiable differences in the conditions of the struggle
for existence in different locales could be used to explain the fact that "personal"
characteristics among one zoogeographical group, genus, or species were trans-
formed into specific or generic characteristics in another.

Most rams belonged to one of two genera: the Ovis and the Musimon. Ovis was
further divided into four zoogeographical groups. The species of each shared defi-
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nite morphological characteristics, particularly their size and the thickness and cur-
vature of their horns. The Tian Shan group, which included O. poll and O. karelini,
all had extended horns with a complete spiral. The rams of northern and eastern
Asia, such as O. argali, had shorter, thicker horns, with the same complete spiral.
Those to the south in the Himalayas, such as O. nahoor, had small horns with a
short, incomplete, reverse spiral.65

The structure of the fourth group differed markedly from the other three. Found
in noncontiguous areas in North America and polar Siberia, it included O. cana-
densis, O. montana, and O. nivicola. Characteristics that defined the other groups
were mixed in this one. O. nivicola's horns combined the characteristics of the
Asian and Himalayan types. The spiral of O. montana's horns was intermediate to
those of the genera Ovis and Musimon. Describing the end spans of the horns of
another such form, Severtsov noted that

its direction varies among various individuals, in one forward and out, in another
directly forward, in still another forward and in; in the first case this span is longest,
in the last it is shortest; I have seen photographs portraying a complete series of
transitions between the extreme directions of the horned ends, so this characteris-
tic, which is generic among every Ovis of the Old World (the ends of the horns
turning forward), distinguishing this genus from every Musimon (the ends of the
horns turning inward) becomes [merely] a personal trait [that varies from individ-
ual to individual] in the O. Canadensis.66

A similar pattern emerged with regard to the shape and thickness of horns.67

"To the reader the tips of horns and the differences in their direction will prob-
ably seem trivial," Severtsov continued, but they illustrated a critical fact: a char-
acteristic that varied widely among individuals of one species, or among the species
of one zoogeographical zone, became a stable, defining feature of species and genera
in other zones. Thus, the relationship of a morphological characteristic to the def-
inition of a species or genus was variable, it was "not unconditional, not
primordial."

This had great significance for evolutionary theory:

We will see further that these personal characteristics acquire generic significance
in connection with differences in the conditions of the struggle for existence of wild
sheep on the two mainlands. This is one of the direct proofs of the correctness of
Darwin's theory—one not dependent upon an analogy between the characteristics
of wild species and domestic strains—of which there are almost none in his well-
known book on the origin of species, although these are not especially rare in
nature.68

He developed this point further in a footnote:

In Darwin's other works, also, I did not find examples of a specific or even a generic
characteristic that was constant among some wild animals but was merely an
inconsistent modification or personal trait among other, closely related wild forms.
This I myself observed, for example, among eagles, thrushes, etc. Darwin provides
no direct observations of the variability of wild animals and its relation to the for-
mation of species; he only casually and in general expressions recalls disputed spe-
cies of animals and plants. . . . I hasten to add that Darwin is correct: these direct
observations are important for the critical verification of the great theory of natural
selection, which he established so brilliantly.69
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For Severtsov the wild rams of North America and polar Siberia represented the
parent forms of those living in the other three zoogeographical regions. The areas
in which these original forms lived differed from the other three in one essential
feature: the virtual absence of domesticated breeds. He concluded that the evolu-
tion of Asian and southern European rams had been "decisively conditioned by
the action of natural selection in the struggle for existence with domestic livestock,
primarily with domestic sheep."70

The discovery of such intermediate forms in America and polar Siberia, where [the
forms between which they are intermediate] do not exist, and their absence in Asia,
where the forms to which they are intermediate do exist, is explicable only by Dar-
win's theory, according to which these transitional forms are essentially the most
ancient and fundamental; the American conditions of the struggle for existence
facilitated their preservation while the Asian conditions facilitated the formation
and separation from them of the very types between which they are now interme-
diate. Those offspring of these ancient, intermediate forms that did not change less-
ened in number with every generation until they disappeared.71

Characteristics that varied among the ancient forms were consistently present or
absent in the forms that had evolved from them. This consolidation of traits had
resulted from the differences in the conditions of the struggle for existence in dif-
ferent places. Severtsov conceded that the necessary details were still obscure. Yet
two different aspects of the struggle for existence, each with a different morpholog-
ical consequence, were clear. The conflict between rutting males clearly favored the
development of large, quick, big-horned species.72 In polar Siberia or extremely
mountainous regions, however, undersized males would "gain the upper hand,
because they were better adapted to the sparse pastures, which were insufficient for
their larger competitors."73

Severtsov applied this same line of reasoning to the evolution of such related
forms as goats, aurochs, antelopes, and domesticated stocks. The details need not
concern us. We should note, however, his unproblematic use of the expression
"struggle for existence" and his consistent emphasis on the role of intraspecific con-
flict. For instance, he attributed the separation of Ovis from Capra to the Ice Age,
which "changed the conditions of the struggle for existence for each species, altering
its competitors and facilitating the formation of new species by natural selection
and the extinction of the former ones." Expanded mountain snows and ice had
greatly reduced the amount of pastureland available to the original forms, leading
to "a significant intensification of the struggle for existence among them." This led
to the divergence of characters, as "only forms sufficiently varied not to disturb one
another could be spared; those intermediate between them gradually perished."74

Domesticated forms had been removed from this struggle for existence before
becoming distinct species, and artificial selection had preserved characteristics that
would have proven fatal under natural conditions. These creatures had, however,
exercised a profound influence on the subsequent evolution of their untamed
relatives:75

Protected by man, they reproduced more rapidly and, despite their weakness and
flabbiness, surpassed the wild ones in number and pushed them higher and higher
into the mountains, ascending themselves to the summer pastures. The occupation
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of the wild sheep's pastures by herds of domestic rams produced a struggle for exis-
tence that was even more intense than that between the mountain sheep and moun-
tain goats during the Ice Age.76

Those that perished most frequently in this intensified conflict were "first individ-
uals and entire wild strains identical with domesticated ones, and then those closest
in their qualities and characteristics to them." This resulted in the divergence
between wild and domesticated types.77

Hunting further intensified the struggle for existence, and here again the essential
consequence of interspecific conflict was intensified intraspecific competition.
Hunters killed weaker individuals, and in some regions their predations led to the
death of even those with average physical characteristics.78

Severtsov concluded on his customary cautionary note. His attempt to apply
Darwin's theory was "still very insufficiently developed, as is each exact partial
application of the theory of natural selection." His conclusions, therefore, lacked a
positive, scientific character and represented only a "preliminary, immature
effort."79

In his subsequent works he sometimes emphasized the direct influence of the
environment rather than natural selection, but he consistently used the term
"struggle for existence" unproblematically to encompass the totality of circum-
stances against which an organism contended, Indeed, he considered the investi-
gation of the particularities of this struggle in different locales to be the central task
of zoological geography:

The main thing is the all-sided investigation, from various points of view, of the
composition of fauna, determining for each the particular conditions of the struggle
for existence. . . . The presence of organic types that are peculiar and exclusive to
a given region is the most visible sign of the presence in this region of conditions
of the struggle for existence that are favorable to them, and that are not found in
other regions.80

Severtsov, then, was one of the few Russian naturalists who accepted Darwin's
approach to the struggle for existence, including his emphasis on intraspecific com-
petition. Why, then, did Kropotkin include him among the "great Russian zoolo-
gists" who, unlike Western Darwinists, saw, not struggle, but "a great deal of
mutual aid" within a species?81 While in France Kropotkin had read the following
summary of Severtsov's remarks about Kessler's speech "On the Law of Mutual
Aid":

N. A. Severtsov, in support of K. F. Kessler's views, indicated an interesting exam-
ple from the life of falcons. One species of these birds, despite a [physical] organi-
zation that appears remarkably well adapted to external conditions, is much less
widespread than other forms, due to the absence among them of a tendency toward
mutual aid.82

For Kropotkin this passage meant that "cooperation, not competition, is the key
to survival." For Severtsov, however, individuals within a species could both coop-
erate and compete simultaneously; he wrote outside of the ideological context that
encouraged Kropotkin, Kessler, Beketov, and so many other Russian naturalists to
see cooperation and competition as opposing processes. Severtsov was simply
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observing, then, that mutual aid was widespread and advantageous to a species; it
remained but one aspect of a struggle for existence that generated evolutionary
change through intraspecific conflict.

His preoccupation with the differences between individuals of the same species,
his high regard for Darwin, and his cautiousness about theoretical generalizations
were evident in his final publication, "Etudes sur les variations d'age des Aquilines
palearctiques et leur valeur taxonomique" (1885). Completed in the months before
his death and prepared for press by Menzbir, this product of thirty years of research
remained true to Severtsov's lifelong research strategy. In it he examined individ-
ual variations among eagles and their fluid relationship to species and genera. He
praised Darwin fulsomely but noted that further studies of individual variations
remained "indispensable for a positive solution to the great problem of the for-
mation of species by natural selection."83

K. A. Timiriazev

I have systematically avoided the unhappy expression "struggle for existence,"
which enemies of Darwinism exploit so unceremoniously.84 (K. A. Timiriazev,
1901)

Kliment Arkad'evich Timiriazev (1843-1920) was the quintessential "man of the
sixties." For him, science and democracy were allied in the struggle against des-
potism and suffering, and so he proudly described his life goals as "to work for
science and to write for the people."85 He was, indeed, both a painstaking labora-
tory scientist, who identified proudly with the Academician of Lagado lampooned
in Gulliver's Travels for spending eight years staring at a cucumber in a phial, and
a prolific propagandist, for whom philosophical materialism, Comtean positivism,
the law of the conservation of energy, and especially Darwinism provided a unified,
progressive worldview.86 Timiriazev was Darwin's "Russian Bulldog," and his
reaction to the Darwin-Malthus connection provides both an exception to the rule
in Russia and a dramatic illustration of it.

He was born in St. Petersburg, a stone's throw from the statue of the Bronze
Horseman overlooking the Neva River. Like so many budding scientists of his gen-
eration, he was the son of well-educated gentry who had fallen on hard times. His
father had worked his way up the civil service to become director of customs but
was dismissed in 1858 because of his leftist views. Kliment and his elder brother,
Dmitrii (later a famous agricultural and factory statistician), were tutored at home,
where they learned French and English and absorbed tales of the French Revolu-
tion and Russia's Decembrist uprising from their parents.

He was, then, ideologically well prepared to participate in the student demon-
strations that rocked St. Petersburg University shortly after his matriculation in
1860. These protests against the limitations of the emancipation decree of 1861 led
authorities to close the university. Offending students were readmitted the follow-
ing year only if they signed a pledge of good behavior. Although "science was every-
thing to me," Timiriazev refused and so was admitted only a year later as an "exter-
nal student."87 His first two publications, "Garibaldi in Caprcra" (1862) and
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"Hunger in Lancashire" (1863), expressed his progressive views and earned much-
needed money.

At St. Petersburg University he studied botany with Beketov, chemistry with
Mendeleyev, and zoology with S. S. Kutorga. The first two became his lifelong
friends. The third introduced him to the Origin in a lecture of 1860; Timiriazev
later recalled Kutorga's comment that "it is a new book, but a good one."88 An
immediate convert to Darwin's theory, Timiriazev presented it to Beketov's stu-
dent study circle and became one of Darwin's first Russian expositors with his
"Darwin's Book, Its Critics and Commentators" (1864).89

After graduation in 1866 he joined Mendeleyev's experimental agricultural sta-
tion in Simbirsk, where he worked on improving fertilizers and agricultural tech-
niques. Two years later, at Beketov's suggestion, he departed for western Europe,
where he worked with physiologist Claude Bernard, chemists Marcelin Berthelot,
Robert Bunsen, and Jean Boussingault; physicists Gustav Kirkhoffand Hermann
von Helmholtz; and botanist Wilhelm Hofmeister. Timiriazev was especially taken
with Berthelot, whom he praised as the "Lavoisier of the nineteenth century" for
his progressive political views and synthetic approach to scientific questions. In
these years Timiriazev drew on European resources to refine techniques for the
spectral analysis of plants in order to analyze the process later known as
photosynthesis.

On his return to Russia in 1870, he joined the faculty of the Petrovsk Academy
of Agriculture and Forestry. There he founded Russia's first experimental station
for the study of nutritive processes in plants, delivered courses on plant morphol-
ogy, physiology, and systematics, and supervised the practical work of academy
students. He was appointed a nonstaff dozent in the Department of Plant Anatomy
and Physiology at Moscow University in 1872, and five years later became profes-
sor and chair of the department.

His pedagogical activities were curtailed by the political repression of the 1890s.
In 1892 the authorities closed the Petrovsk Academy in response to the political
"unreliability" of its students and faculty. Six years later Timiriazev was relieved
of his professorship at Moscow University, ostensibly because, having served for
thirty years, he now qualified for a pension. In 1902 he was stripped of his right to
lecture at the university and remained only as head of the botanical cabinet. Nine
years later he was among 125 scholars who resigned or were expelled from Moscow
University in a conflict arising from the firing of a popular progressive professor
and police repression of the resultant student protests.

An internationally acclaimed scientist, Timiriazev was invited in 1903 to give
the Croonian Lecture to the Royal Society of London, to which he was elected in
1911. He also received honorary doctorates from Cambridge, Geneva, and other
western European universities. He joined Russia's delegation to Cambridge Uni-
versity's 1909 celebration of the centenary of Darwin's birth and the fiftieth anni-
versary of the publication of the Origin. When he celebrated his own seventieth
birthday in 1913, many European scholars, including Francis Darwin, traveled to
Russia to honor him.

Throughout his career Timiriazev was a vocal critic of tsarism and tsarist ide-
ology, denouncing police raids on the universities, defending radical students and



1 58 DARWIN WITHOUT MALTHUS

faculty, and, in 1889, joining a student strike in honor of the recently deceased
radical theoretician N. G. Chernyshevskii. After the revolution of 1905 he corre-
sponded with Maxim Gorky and began to study Marxism. He denounced the impe-
rialist nature of World War I and voted for Bolshevik candidates to the Moscow
Duma and the Constituent Assembly in 1917. An enthusiastic supporter of the
Soviet government, he served as a deputy to the Moscow soviet and sent a copy of
his collection Science and Democracy to Lenin, "in consideration of the pleasure
of being his contemporary and a witness to his glorious activity."90

Timiriazev's years of teaching produced many leading Russian academics of the
late nineteenth and early twentieth centuries, including F. N. Krasheninnikov
(Moscow University), V. I. Palladin (Kharkhov, Warsaw, and St. Petersburg uni-
versities), D. N. Prianishnikov (Petrovsk Academy of Agriculture and Forestry,
Moscow University), V. I. Butkevich (Kharkhov University, Moscow Academy of
Agriculture), L. A. Ivanov (Kharkhov Veterinary Institute, Moscow Academy of
Agriculture), and P. A. Kossovich (St. Petersburg Institute of Forestry).

His influence, however, extended far beyond his formal students to the broad
public that read his essays on science for over fifty years. These covered a wide
range of subjects in the history of science but, like his scientific work, revolved
largely around two lifelong passions: the plant's production of organic matter and
Darwin's theory of evolution.

When Timiriazev died in 1920, thousands followed his cortege through the
streets of Moscow. He was quickly enshrined as a hero of Russian and Soviet
science.

Chlorophyll, the Conservation of Energy, and Darwin's Theory

For over forty years Timiriazev's research in plant physiology followed the pro-
gram he enunciated in 1868:

To study the chemical and physical conditions of [the formation of organic matter
in plants]; to determine the components of the sun rays participating directly or
indirectly in this process; to trace their subsequent fate inside the plant until their
destruction, i.e.,until their transformation into internal processes; to determine the
correlation between the acting force and the work accomplished.91

Underlying these investigations was a philosophical mission: the defense and
elaboration of the materialist worldview. In 1844 the English physicist John Wil-
liam Draper, best known today for his History of the Conflict between Religion and
Science (1874), had concluded that the decomposition of carbonic acid in plants
occurred most intensely where they absorbed the yellow rays of the sun. This was
puzzling since the yellow rays contained less energy, and were absorbed less readily,
than the red rays. Over the next twenty-five years experimental plant physiology
came into its own, especially in Julius von Sachs's laboratory in Wiirzburg. One of
Sachs's students, Wilhelm Pfeffer, sought to explain Draper's finding by denying
the connection between solar energy and the plant's production of food.

For Timiriazev, Pfeffer's conclusion had unacceptable philosophical conse-
quences. It suggested that the law of the conservation of energy did not apply to
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the production of food in plants, and thus that this pivotal natural process was
dependent on a vital force. In decades of experimental work Timiriazev sought to
substantiate the assertion by Robert Meyer, a founder of the law of the conserva-
tion of energy, that the plant consumed sunlight and transformed it into chemical
forces that fueled photosynthesis. In his master's thesis, "The Spectral Analysis of
Chlorophyll" (1871), and his doctoral essay, "On the Assimilation of Light by
Plants" (1875), he argued that it was the red, not the yellow, rays that were most
completely absorbed by chlorophyll and that were associated with the intensive
accomplishment of photosynthesis. Chlorophyll was a sensitizer that, as Meyer had
argued, absorbed and transmitted solar energy, leading to the formation of organic
substances in the leaf. Timiriazev developed this perspective in numerous subse-
quent studies, including "The Plant as a Source of Energy" (1875), The Life of the
Plant (1878), "The Quantitative Analysis of Chlorophyll" (1879), "The Amount of
Useful Work Performed by the Green Leaf' (1882), "Solar Energy and Chloro-
phyll" (1883), "The Dependence of Photo-Chemical Phenomena on the Amplitude
of the Light Wave" (1884), and "The Dependence of the Plants' Assimilation of
Lighten Light Tension" (1890). In his collection Sun, Life and Chlorophyll (1923) ,
Timiriazev lauded Meyer and Helmholtz, and termed his own laboratory work a
"comprehensive experimental response" to the demands made upon plant physi-
ology by their discovery of the law of the conservation of energy.92

Timiriazev argued that chlorophyll's affinity for the red rays was explicable by
the selection theory. "The manufacture of this curious substance [chlorophyll] by
the plant economy," he wrote in 1877, "is a most striking example of the adapta-
tion of organisms to environmental conditions." If the need to absorb a maximum
amount of light were the only factor in a plant's coloration, he argued, all plants
would be black. But black plants would be overheated by rays, such as yellow ones,
with little energy potential.93 Chlorophyll must have originally emerged among
primitive algae, where it was still one of a great variety of pigments. Over time "it
emerged victorious in the struggle for existence and then conquered the dry land."94

So the green color of the plant was not, as even the hyperselectionist Alfred Russel
Wallace had assumed, merely an accidental quality, like the color of minerals.95 It
was, rather, an evolutionary response to environmental demands and provided
"the key to understanding the major, cosmic role of the plant in nature."96

His explanation of this "cosmic role" in "The Conclusions of a Century of Plant
Physiology" (1901) provides a good example of Timiriazev's style as a publicist:

The green leaf or, to be more precise, the microscopic green grain of chlorophyll,
is the focus, the point in the world to which solar energy flows on one side while
all the manifestations of life on earth take their source on the other side. The plant
is the intermediary between sky and earth. It is a real Prometheus, stealing fire from
heaven. The sunray stolen by it burns both in the flickering light of a wood splinter
and in the blinding flash of an electric bulb; it sets in motion the mammoth fly-
wheel of the gigantic steam engine, the painter's brush, the poet's pen.97

Timiriazev's second scientific passion was the explanation and defense of Dar-
win's theory. His "Darwin's Book, Its Critics and Commentators" (1864) was but
the first in a series of essays and books, including "Darwin as a Scholarly Type"
(1878), Charles Darwin and His Doctrine (1883), "(-"actors of Organic Evolution"
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(1890), The Historical Method in Biology (1892-1895, 1922), and "The Signifi-
cance of the Revolution in Natural Science Accomplished by Darwin" (1896).
When Danilevskii's Darwinism appeared in 1885, and Strakhov touted it as the
definitive refutation of Darwin's theory, Timiriazev responded in several polemical
articles, including "Has Darwinism Been Refuted?" (1887) and "The Impotent
Fury of the Anti-Darwinist" (1889).98

For Timiriazev, Darwin was biology's Newton. Earlier evolutionists such as
Lamarck deserved credit for their perspicacity, but only Darwin had discovered the
"real key" to the fit between an organism and its environment. The essence of Dar-
win's contribution was as follows:

Variations, called forth by the blind play of physical forces, . . . can incline either
to the good or ill of the organisms, but that as a consequence of a historical process,
which he metaphorically called the struggle for existence and natural selection, each
useful deviation, each improvement, will be preserved while each harmful and use-
less one is suppressed, eliminated. So, the organism is not adapted to the environ-
ment under its direct influence, as Darwin's predecessors proposed; rather, over an
endless series of generations, everything that corresponds to the harmony of the
organic world is accumulated, and everything that contradicts it is eliminated.'''

The factors of evolution were basically three: variation, which resulted from envi-
ronmental influences, but which was usually not preadaptive; heredity, which accu-
mulated variations and led to increasing complexity; and natural selection, that
combination of "unlimited productivity and implacable criticism" responsible for
the improvement of organisms.100 Natural selection was driven by the struggle for
existence, which, in turn, was generated by the "inexorable Malthusian law."101

In Timiriazev's view, Darwin's brilliance had failed him on only two minor
counts—first, his formulation of the theory of pangenesis, which he had wisely
recanted, and second, his use of the expression, though not the concept, struggle
for existence.

Use, Defense, and Abandonment of Darwin's Malthusian
Metaphor

When propounding the selection theory in 1864, the twenty-one-year-old Timir-
iazev adhered closely to Darwin's presentation and rhetoric. The Origin demon-
strated that nature was at war and that the victims were many: "Instead of the
eternally clear, smiling nature to which we are accustomed . . . there arises before
our astonished eyes a terrible chaos, where living beings are entangled in cruel,
mortal combat, and where each living thing enters life over the corpses of millions
of its own kind."102 Organisms multiplied much more rapidly than the resources
required to sustain them—this was "the inexorable Malthusian law applied to the
entire organic world"—and so there transpired a "constant process of extermina-
tion."103 This process, to which Darwin referred metaphorically as the "struggle for
existence," had four aspects: struggle among individuals of the same species,
between different species, with direct enemies (predator-prey relationships), and
with the physical conditions of life.104
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Like Darwin, Timiriazev insisted that the organism's direct relationship to phys-
ical conditions was of only secondary importance in the struggle for existence.
"Much more important" was the indirect influence of these conditions on "the
competition of organisms among themselves." What prevented a plant in the cen-
ter of its habitat, and well suited to its physical conditions, from doubling or quad-
rupling its population? "Clearly, only the competition with other organisms. The
[physical] conditions of existence participate only indirectly here."105

Neither Darwin's reliance on Malthus nor his expression "struggle for existence"
presented any discernible problem for Timiriazev in 1864, nor did it in 1878, when
he sketched the selection theory in The Life of the Plant.106

Why did Timiriazev not dismiss Malthus with a sneer, as did so many of his
compatriots? Let me suggest two possible explanations. First, Malthus's fundamen-
tal insight (at least, in relation to organisms without consciousness) dovetailed with
Timiriazev's philosophical commitment to the law of the conservation of energy
and with the research on photosynthesis that flowed from it. Timiriazev often
observed that food production was dependent on solar energy, and that this, ulti-
mately, was a limited resource. For instance, in "The Plant as a Source of Energy"
(1875), he emphasized that agricultural production could be increased a hundred-
fold by artificial means, but added that this did not invalidate Malthus's law. At
some point in the distant future, humans "will have exhausted the ability to gain
more food from the sun":

Man will then make no further demand of the soil or his art, for more fuel or more
food—he will not be able to get any more, because the sun will not be able to give
any more. Then the law of Malthus will manifest itself in all its ominous cogency;
mankind will have to take account of the death-rate before reproducing itself, as
has been already anxiously suggested by perspicacious economists. No extra
mouths, in the literal sense of the word, will then find room at the banquet of
Nature. Will mankind ever attain this limit? By what new processes of synthesis
will Berthelots of the future benefit it? What new sun-machines will be furnished
by future Mouchots and Ericssons? Who can tell? One thing is certain, that our
planet will acquire then a very dismal aspect. When man shall have arrived at the
utilization of all the energy of the sun instead of only part of it as we do at present,
then, instead of the emerald green of our meadows and woods, our planet will be
covered with the uniform mournful black surface of artificial light-absorbers. . ..
We cannot help shuddering at the idea of what life will be like when the earth is
transformed into a universal factory, with no possible escape into the open even
on a holiday, even for a single hour!107

In 1878 he again commented on the relationship between his work on photosyn-
thesis and an unavoidable issue for mankind. "I have in mind the issue connected
with the Malthusian doctrine—the issue of the limit to the earth's productivity, the
limited quantity of organic matter which man is in a position to acquire from a
certain square of earth with the help of a plant." Chemists would certainly devise
artificial sources of foodstuffs, but these too would be limited by the only available
source of energy, the sun.108

Timiriazev repeated this point in every edition of The Historical Method in Biol-
ogy from the early 1 890s until his death. Rejecting Malthusian social prescriptions,
he nevertheless warned against "rosy dreams" that man could escape indefinitely
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from the "nightmare of the Malthusian doctrine." For the naturalist, he insisted,
two aspects of Malthus's argument were "obvious and irrefutable": organisms tend
to multiply in a geometrical progression, and the quantity of life on earth is limited
by the availability of solar energy.109

This latter point suggests a second reason for Timiriazev's relative tolerance of
the Darwin-Malthus connection. An admirer of Auguste Comte, he believed that
scientific knowledge transcended the metaphysical speculation and political inter-
ests that often influenced it.110 Malthus's correct insights, then, were ultimately
separable from his reactionary motives. When Russia's radical theorists split over
the Darwin-Malthus connection—some seeing it as an indication of the bourgeois
nature of the selection theory and others as a historical, but not an immanent, log-
ical relationship—Timiriazev fit comfortably in the second camp.

Timiriazev initially ignored Russian critics of the Darwin-Malthus connection,
dismissing them as "windbags" intent upon discrediting scientific progress. How-
ever, when Tolstoy's character Levin attacked Darwin in Anna Karenina, Timiri-
azev conceded that the word "struggle" had also misled honest and intelligent peo-
ple."111 For Levin, Darwin's theory illustrated the tension between reason and
morality. "Reason discovered the struggle for existence and the law requiring one
to throttle everybody who obstructs the satisfaction of his desires," he observed.
"Reason could not discover love for another because this is unreasonable."112

Clearly, Timiriazev rejoined, Levin had never actually read Darwin's work,
which demonstrated that "as applied to humans the struggle for existence signifies
not hatred and extermination but, on the contrary, love and protection." For social
beings struggle was not solely individualistic. It was also "a struggle or competition
between collected units—between families, tribes and races; in this struggle, or,
more accurately, competition, success depends equally upon material energy, intel-
lectual superiority, and moral qualities in relation to one's own kind."113

As we have seen in Chapter 2, Darwin's theory attracted considerable moral cen-
sure in the 1880s, most notably from the conservatives Strakhov and Danilevskii
and the radical Chernyshevskii.114 All three authors castigated Darwin for using the
Malthusian progressions and implying that struggle among organisms was a source
of progress. Timiriazev responded acerbically to conservative intellectuals, who, he
claimed, misunderstood Darwin's theory entirely. "Darwinism" (meaning Dar-
win's ideas and those of his correct interpreters) did not hold that the struggle for
existence was a universal moral law to which man was subordinate. Nor did it see
victory as the result of "vulgar force" in direct combat. Quite to the contrary, "suc-
cess is always on the side of the higher power," and so the selection theory provided
a scientific basis for faith in the gradual moral and intellectual progress of
mankind.115

Chernyshevskii's "Origin of the Theory of the Beneficence of the Struggle for
Life" (1888) presented a more sensitive problem.116 Timiriazev greatly admired the
radical theorist and knew that his critique of Darwin's Malthusianism would carry
great weight among progressive intellectuals. Yet he did not respond explicitly to
Chernyshevskii's argument, explaining years later that it would have been uncon-
scionable to do so while Chernyshevskii was muffled by the censor.117

His most telling reaction was a silent one. Beginning with The Historical Method
in Biology—which originated as lectures in 1890-1891 and was first published in
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1892-1895—the expression "struggle for existence" largely vanished from Timiri-
azev's explanations of the selection theory. He indicated several times in subse-
quent years that this omission rendered Darwin's theory more comprehensible and
palatable to his Russian audience:

I call the expression "struggle for existence" unfortunate since 1 am convinced that
the polemic against Darwinism as an allegedly unethical doctrine relies mainly on
mere words and has no content. Proof that this expression is unnecessary is the
fact that I succeeded [in 1890-1891] in reading an entire Darwinist course.. .with-
out once uttering the word struggle [1895].118

Nothing, perhaps, has brought such harm to [Darwin's] doctrine as this metaphor,
which he could have avoided had he foreseen the conclusions that would be drawn
from it[1896].119

I have systematically avoided the unhappy expression "struggle for existence"
which the enemies of Darwinism exploit so unceremoniously [1901].120

This metaphor is unnecessary to the doctrine of natural selection and has only
given birth to countless misunderstandings [1907].121

Timiriazev further adapted The Historical Method in Biology to Russian sensi-
bilities by emphasizing the distinction between Malthus's valuable insight into
nature and his reactionary political doctrine. There was nothing pernicious about
the observation that population tended to outstrip food supply; indeed, this truth
had been first discovered by the great progressive, Benjamin Franklin. "One can
be certain that had Darwin used the popular name of Franklin instead of the anti-
pathetic (for many) name of Malthus he would have avoided certain acrimonious
criticisms."122 Malthus's political economic theory, on the other hand, had been
wisely and "indignantly rejected by Russian economists."123 In Malthus's haste to
banish the poor from nature's banquet, he had begged two important questions:
"How many courses do those sitting at the banquet get and would it not be more
just, before depriving anybody of a place, to ensure as just a distribution of the
available viands as possible? And then a second question arises: are all the viands
that nature can provide available at the banquet?"124 Until these questions were
resolved through social reforms, "not on paper, of course, as Malthus has done,"
human conflict and suffering remained the result of human arrangements rather
than natural law.

For Timiriazev it was ironic, but hardly ominous, that the same law whose dis-
covery inhibited social justice was responsible for progress in the natural world:

If, in application to the conscious activity of man, this [Malthusian] doctrine
served as a justification for the premature, passive subordination of moral indig-
nation, the justification for the most soulless inertia, then this same principle, act-
ing in the sphere of the unconscious factors of nature, is a necessary, mechanistic
cause of the progress that characterizes the historical development of the organic
world.125

This distinction became a staple of his subsequent essays. "Not the facts, but only
the conclusions drawn from Malthus's book," he claimed, "are antipathetic."126

Darwin's theory itself, then, was innocent of Malthusian individualism, conser-
vatism, and pessimism. "Neither Darwin nor any consistent Darwinist," Timiri-
azev insisted in 1901, "had ever extended the idea of the struggle for existence to
"the cultured human of today."127 In "From the Deed to the Word, From the Beast
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to Man" (1907) he decried the common tendency to blame Darwin for militarism
and the decline of ethics. Humans had the ability to "paralyze" the organic law of
the struggle for existence, to convert enemies rather than exterminate them, and to
cooperate for the common good.

Concern about Darwin's reputation as a Malthusian probably was also respon-
sible for Timiriazev's uncharacteristically tolerant reaction to Kropotkin's Mutual
Aid. He usually responded swiftly and unforgivingly to any intellectual tendency,
such as "Mendelism," which he feared might undermine or replace the selection
theory.128 Yet he limited himself to the tepid assessment that Kropotkin's book was
"interesting" and found fault only with Kropotkin's comment that Kessler had
been the first Russian to object to the use of the term "struggle for existence" with
respect to man. Timiriazev insisted that he had been first, in the above-cited pas-
sage from "Darwin as a Scholarly Type."129

So by the 1890s Timiriazev had adapted his presentation of Darwin's theory to
the sensibilities of his Russian audience by dropping the term "struggle for exis-
tence" and by separating Malthus's correct observations from his unconscionable
political theory. He took a further step in later essays by interpreting the "struggle
for existence" through another metaphor more congenial to Russians. In 1864 he
had described the "cruel, mortal combat [in which] each living thing enters life over
the corpses of millions of its own kind." By 1907 he was explaining that, for Dar-
winists, the struggle for existence was like "a drowning person struggling for life"
against the sea. Unfortunately, some had "taken it incorrectly as a fight in which
one party perishes."130 (A more rigorous use of Timiriazev's metaphor, though one
less likely to please a Russian audience, would have compared the struggle for exis-
tence to "drowning people struggling for life against the sea, with some better able
to swim than others.")

This rhetorical emphasis on the struggle against physical conditions blended
neatly with the political conclusions that Timiriazev thought most compatible with
Darwinism. In a public lecture entitled "The Plant's Struggle with Drought" (1892),
he dismissed a Russian jurist's argument that Darwin's popularization of the strug-
gle for existence encouraged war and immorality. For Darwin the word "struggle"

does not mean extermination of one's own kind, but only self-defense—the victory
of life over the hostile forces of organic nature. And man, it seems, could confi-
dently imitate such a struggle. If the energies wasted in mutual struggle, implicit or
open, were concentrated harmoniously upon the bloodless battle with nature, if
even a portion of the labor and knowledge wasted on the invention of weapons of
extermination .. . had been turned instead to the study and subordination of
nature, then, of course, such calamities as drought and hunger would already
belong to history.131

He elaborated this position in "Charles Darwin and Karl Marx" (1919), which
celebrated the fundamental similarities between these two great intellectuals. Both
had employed a historical approach to uncover the dependence of varied phenom-
ena on underlying material conditions, and both had demonstrated that the intel-
lectual and moral development of mankind rested on the social instinct and
communality.132

Timiriazev summarized his sentiments about Darwin's metaphor, and the con-
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tradictory rhetorical strategy by which he defended it, in one sentence written in
1901: "Every rational, cultured human activity is part of the same struggle—the
struggle against the struggle for existence."133

The Limitations of the Classical Tradition

We have dealt here with Severtsov and Timiriazev as exceptions to the rule. Yet
they were also much more than that. Together with Menzbir and paleontologist V.
O. Kovalevskii, they constituted an intellectually rich vein of classical Darwinian
thought. Overpopulation and intraspecific conflict played an important part in Sev-
ertsov's analysis of the evolution of the mountain ram, Menzbir's treatises on birds,
Kovalevskii's reconstruction of the history of ungulates, and Timiriazev's scientific
and polemical essays. Severtsov, Kovalevskii, and Timiriazev were also bound to
Darwin by fond memories of a pilgrimage to Down; in addition, Kovalevskii cher-
ished his ongoing correspondence with the British naturalist.134

However impressive this foursome's intellectual achievements, they proved
unable to defend Darwin's theory effectively against their compatriots' charges of
Malthusianism. Two of them, Severtsov and Kovalevskii, played little part in the
institutions, circles, and popular journals that defined the intellectual contours of
the urban intelligentsia. Severtsov never held an academic post, and Kovalevskii,
although widely respected in western European circles, managed to become a doz-
ent at Moscow University only two years before his suicide. Neither offered any
comment in their published work about the Darwin-Malthus relationship and its
significance for evolutionary theory. Menzbir and Timiriazev, on the other hand,
were both institutionally well positioned as professors at Moscow University. Yet
Timiriazev's defense of Darwin's metaphor culminated in his abandonment of it,
and Menzbir avoided the subject almost entirely in his writings before 1917. Their
defensive posture was reflected clearly in their public reaction to Kropotkin's
Mutual Aid; each responded, not with a vigorous refutation of Kropotkin's depar-
ture from Darwinian orthodoxy but. rather, with faint praise. With respect to dif-
fering estimations of the struggle for existence, Timiriazev and Menzbir practiced
the politics of inclusion—they welcomed Kropotkin, like Beketov, Mechnikov,
Kessler, and other like-minded thinkers, into the Darwinian camp.135

Thus, there was no "struggle over the struggle for existence" among Darwin's
Russian admirers. Not, that is, until the emergence of a much different set of cir-
cumstances in the years after 1917,



Conclusion

He stops a metaphor like a suspected person in an enemy's country.1 (Charles
Lamb)

We have considered a most diverse group of Russian intellectuals. They were rad-
icals, liberals, and monarchists; atheists, agnostics, and devout believers; political
thinkers, novelists, and naturalists; laboratory scientists, museum curators, and
field zoologists. For some, Charles Darwin was the greatest naturalist of the age,
for others he was an important contributor to evolutionary theory, and for still
others he was the author of a mistaken and pernicious doctrine.

We have seen that these same people, who diverged so radically in their back-
grounds, viewpoints, and preoccupations, nonetheless had a common response to
Darwin's "struggle for existence" and its Malthusian associations. This response
was national in two important respects. First, it was pervasive: The thinkers I have
discussed were central to the journals, circles, and life activities that defined the
Russian intelligentsia. One could not take an interest in philosophy, political the-
ory, or science—one could be neither a Westernizer nor a Slavophile—without
confronting the issues raised by Darwin's metaphor. These issues found their way
into Tolstoy's novel Anna Karenina and a collection of children's tales; into Che-
khov's "On the Farmstead" and a description of Martian history.2 Second, this
response to Darwin transcended the reference group categories that have proven so
useful in social histories of science. As we have seen, it was not limited to one or
another political tendency—uniting the nihilist Nozhin, the populist Mikhailov-
skii, the liberal Bibikov, and the monarchist Pobedonostsev. Nor was this response
specific to a discipline—Korzhinskii was a botanist, Bogdanov a zoologist, Kro-
potkin a geologist, Bekhterev a psychiatrist, and Skvortsev a hygienist. It was pecu-
liar neither to a generation (Kessler was born in 1815, Mechnikov in 1845,
Korzhinskii in 1861) nor to a particular type of scientific practice (Brandt was
museum-based, Mechnikov worked in the laboratory, and Dokuchaev in the field).
Critics of Darwin's metaphor were concentrated in St. Petersburg—as was the intel-
ligentsia itself—but also included professors and students in Moscow, Dorpat,
Kazan, Kharkov, Kiev, Odessa, and Tomsk. This response defies identification
with a single teacher, patron, circle, or institution.
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While these reference groups can not account for the Russian response itself, they
clearly influenced its contours and the fine grain of individual reactions. Two insti-
tutions in the capital, St. Petersburg University and the St. Petersburg Society of
Naturalists, seem especially important in this respect. As chairs of their respective
university departments and sometime presidents of the society, Beketov and Kes-
sler exercised considerable influence on scientific training and research. Both spoke
frequently at the society, which became a stronghold of support for Kessler's theory
of mutual aid, and both encouraged society-sponsored field studies of natural rela-
tions in different locales. Informal relations among the members of the society, who
also included Bogdanov, Brandt, Dokuchaev, Kropotkin, Poliakov, and Tanfil'ev,
no doubt encouraged skepticism about Darwin's metaphor. Indeed, the shift in
Bogdanov's portrayal of intraspecific relations after 1873 may well have been influ-
enced by his St. Petersburg contacts in the 1870s, especially his increasingly warm
relationship with Kessler. The informal circles (kruzhki) that populated each urban
center, and the networks that linked them, no doubt played a similar role. Mech-
nikov's personal contacts, for example, included members of the radical commu-
nity (his brother Lev, Herzen, Bakunin, Nozhin), scientists (Beketov, Sechenov, the
Kovalevskii brothers), and the author Tolstoy. It is likely that this group shared
ideas about Darwin and the struggle for existence and that the similarities between
Mechnikov's essay of 1863 and Nozhin's of 1866 owed something to their contact.
Yet Mechnikov's close relationship with V. O. Kovalevskii and his rapport with
Tolstoy also remind us of the obvious: personal contacts do not necessarily lead to
agreement about substantive issues.

Differing philosophical and political viewpoints were, of course, evident in indi-
vidual reactions to the struggle for existence. Alert to the weaknesses of the radical
scientism of the 1860s, Lavrov and Mikhailovskii identified Malthusian elements
in Darwin's theory and reformulated his struggle for existence to fashion an evo-
lutionism compatible with their own populist views. Determined to preserve the
scientific ethos of that same 1860s tradition, Tkachev, L. Mechnikov. and Plek-
hanov argued that the Darwin-Malthus connection was superficial and emphasized
the qualitative difference between struggle in nature (accurately portrayed by the
great scientist Darwin) and in society (tendentiously distorted by the corrupt ideo-
logue Malthus). Nozhin, Tolstoy, Strakhov, and Danilevskii used the Darwin-Mal-
thus connection to illustrate a more general point about science: for Nozhin the
dangers of bourgeois ideology in the guise of natural history; for Danilevskii, Strak-
hov, and Tolstoy the cultural specificity of Darwin's theory and of all ostensibly
objective knowledge.

The diverse reactions of leading scientists were related both to ideological ten-
dencies held in common with the lay community and to other factors specific to
their scientific practice. For example, debates about the division between forest and
steppe led Korzhinskii and Tanfil'ev to consider the struggle for existence within a
particular constellation of issues, including some specific to botanical geography
(for example, what plant species can survive in a particular soil? what explains the
geographical distribution of Tussilago f a r f a r a ? ) and some of much broader interest
(for example, vitalism versus mechanism, inequality in nature and society). Both
Korzhinskii's and Mechnikov's attitudes toward the struggle for existence changed
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over time with the changing focus of their scholarly work—for Korzhinskii from
botanical geography to evolutionary theory, for Mechnikov from zoology to pathol-
ogy. These changes confronted each with a different set of issues related to Darwin's
metaphor, contributing to Mechnikov's growing appreciation of Darwin's theory
and to Korzhinskii's ultimate rejection of it. The particularities of Timiriazev's sci-
entific work and philosophy seem also to have influenced his thinking about the
struggle for existence, predisposing him to accept the"positive" kernel of Malthus's
theory.

Mutual aid theorists also exhibited a wide variety of views. The ichthyologist
Kessler, impressed by the hazardous journeys of spawning fish, thought coopera-
tion originated with family ties and the drive to reproduce; the ornithologist Bog-
danov stressed the need for protection against predators and the elements. For the
anarchist Kropotkin, natural communities were most often egalitarian; for the
monarchist Brandt, they were benignly hierarchical.

Yet the very nature of this diversity underscores the fundamental unity of the
Russian response: The great majority of these intellectuals responded negatively to
the Darwin-Malthus connection and the metaphor "struggle for existence." Rus-
sians dismantled that metaphor, examined the relationship and relative impor-
tance of its component parts, and deemphasized or denied the role of those most
closely identified with Malthus: overpopulation and intraspecific conflict. The
national character of this response is also clear from its targets. Russians directed
their arguments almost exclusively against non-Russian thinkers: Darwin, Wallace,
and Malthus; unnamed European "Darwinists," "Social Darwinists," and "Mal-
thusians"; the English bourgeoisie and the "British national type"; and Nietzsche
and other unnamed advocates of "the right of the fist." We may wonder why Rus-
sians so rarely criticized their compatriots. Perhaps it was because the vast majority
were in basic agreement—and the minority stood to gain little by challenging the
consensus.

I suggest that this unifying national style flowed from the basic conditions of
Russia's national life—from the very nature of its class structure and political tra-
ditions, and of its land and climate. Russia's political economy lacked a dynamic,
pro-laissez faire bourgeoisie and was dominated by landowners and peasants. The
leading political tendencies, monarchism and a socialist-oriented populism, shared
a cooperative social ethos and a distaste for the competitive individualism widely
associated with Malthus and Great Britain. Furthermore, Russia was an expansive,
sparsely populated land with a swiftly changing and often severe climate. It is dif-
ficult to imagine a setting less consonant with Malthus's notion that organisms were
pressed constantly into mutual conflict by population pressures on limited space
and resources.

This combination of anti-Malthusian and non-Malthusian influences deprived
Darwin's metaphor of commonsensical power and explanatory appeal, generating
questions about the struggle for existence and predisposing Russians against accept-
ing overpopulation and intraspecific conflict as important factors in evolution.
They greeted Darwin warmly, like a long-awaited guest, but scrutinized his Mal-
thusian metaphor coolly, "like a suspected person in an enemy's territory."

Was this Russian national style unique? In one sense it clearly was not. Yvctte
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Conry has identified anti-Malthusiari tones in some discussions of Darwin in
France, as has Paul Weindling in Germany. Furthermore, at the turn of the century
the German biologist Ludwig Plate developed an extensive classification of the
struggle for existence.3 This should not surprise us. The Russian response, after all,
followed, not from a mysterious "Russian soul," but from the confluence of two
specific conditions, one socioeconomic, the other physicogeographical. Variants of
these conditions must have influenced discourse in other countries as well.4 Yet
they seem to have combined with particular intensity and effect in Russia, framing
the terms in which Russian scientists, as a group, discussed and developed Dar-
win's theory. The secondary literature suggests that criticism of Darwin's metaphor
was not a central feature of scientific discourse in other countries, but this remains
to be determined by comparative studies.5

In the absence of such studies, let me suggest some tentative comparisons with
Great Britain. The Englishmen who simultaneously developed the selection theory,
Darwin and Wallace, shared two experiences: a sympathetic reading of Malthus's
Essay on Population and an important field experience in tropical rain forests.
Most Russian evolutionists shared two experiences that were roughly opposite to
these: an aversion to Malthus and life on a vast continental plain.

The fate of Malthus's ideas in Great Britain and Russia could hardly have dif-
fered more profoundly. In Great Britain Malthus exercised a "magisterial influence
on public opinion," and for leading British evolutionists his Essay on Population
was a "great work" (Darwin) that elaborated "incontrovertible" arguments
(Hooker) "most minutely and truthfully" (Huxley).6 In Russia Malthus's Essay did
not even find a translator until 1868, by which time its author had been widely
identified as the embodiment of western European, particularly British, vices. He
was a "hack writer" (Tolstoy) whose "purely English doctrine" (Danilevskii) was a
"morally repugnant" (Beketov) expression of the "secret desires of the wealth-pro-
ducing classes" (Kropotkin).7 For Darwin and Wallace, Malthus was a reputable
source of knowledge. For most Russian intellectuals he was part of a troublesome
paradox: What, as Tkachev put it, could "the great Darwin" have in common with
"the pastor-thief"?8

Not only did Russians read Darwin's explicit references to the despised Malthus,
they could see with a glance that Darwin's Malthusian bias had distorted his per-
ception of nature. Darwin described an essentially plenitudinous nature in which
organisms were packed tightly, wedgelike, into every available space, where a small
advantage could bring prosperity to one form only at the expense of another. Yet
Russian nature was a great, sparsely populated plain. Where were Darwin's
wedges? Here population growth was most obviously checked by physical circum-
stances, and these were often so severe that one form's slight advantage over
another could easily seem insignificant. A sudden blizzard or an intense drought
appeared to obliterate entire populations of insects, birds, and cattle without regard
for the differences among them.

The challenge posed to Malthusian thinking by Russia's land and climate is most
striking, I think, in the comments of two Malthusians. Malthus himself was
impressed by Russia's underpopulated vastncss and its untapped wealth; he
applauded tsarist efforts to increase the empire's population and found in Russia
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persuasive evidence that feudal social relations could impoverish even a spacious
land rich in resources. Butovskii praised Malthus as the "Galileo of political econ-
omy" and considered his general principles unassailable, but he conceded that they
were, of course, inapplicable to "our broad and expansive Russia."9

Similar non-Malthusian perceptions informed Russian comments about Dar-
win's theory. Danilevskii, who had traveled for decades throughout Russia,
rejected Darwin's vision of a plenitudinous nature—he saw not wedges but "wide
gaps [and] voids." Nature, he insisted, did not resemble a single fountain at which
a multitude of organisms battled to drink but, rather, the shore of a long river,
where any crowding at one spot merely necessitated a short trip to another. For
Dokuchaev, Darwin's struggle for existence indeed obtained in tightly constricted
areas, but certainly not "over stretches of thousands of versts of black soil." Even
Mechnikov, a laboratory scientist without field experience, found in the Russian
landscape an obvious refutation of Darwin's assertion that struggle resulted from
overpopulation.10

Russians were familiar with other areas of the world, of course, and even the
tsarist empire contained some tropical regions. Yet they tended to perceive the
great continental expanse on which they lived, and which they were encouraged to
study as the tsarist empire expanded inland, as paradigmatic of essential relations
in nature. For example, in his famous volume on Siberia, Middendorf commented
that this region's "very scarcity of a variety of animal forms facilitates a better
understanding of the general laws of life." He contrasted this with the tropics,
where a profusion of organic forms obscured the fundamental relationship between
organisms and the physical environment and so prevented naturalists from "pen-
etrating deeper into the subject."11

To what extent did tropical nature play a similarly paradigmatic role for leading
British thinkers? I do not know, but certainly Middendorf's assessment of the rel-
ative benefits of studying Siberia and the tropics contrasted sharply with Wallace's.
For Wallace it was tropical nature, with its abundance of life forms and relatively
stable physical conditions, that provided the ideal setting to study the natural rela-
tions most important for evolution. Like Darwin, he was well aware that the strug-
gle for existence had a different character in the tropics than in temperate and frigid
zones. The tropics "must always have remained thronged with life, and have been
unintermittingly subject to those complex influences of organism upon organism
which seem the main agents in developing the greatest variety of forms and filling
up every vacancy in nature." In the temperate and frigid regions, on the other hand,
"a constant struggle against the vicissitudes and recurring severities of climate must
always have restricted the range of effective animal variation."12 He concluded that
in tropical regions "evolution has had a fair chance," while elsewhere "it has had
countless difficulties thrown in its way."13 For Wallace, then, the natural relations
central to evolution were those observable in the tropics. Those of other regions,
such as Middendorf's Siberia, were of peripheral importance.

Compared with Wallace's, Darwin's tropical experience was paltry, a matter of
months rather than years. Yet he wrote in 1876 of his Beagle voyage that "the
glories of the vegetation of the Tropics rise before my mind at the present time
more vividly than anything else."14 Nor was this a merely retrospective impression.



CONCLUSION 171

There was an almost religious quality to the young Darwin's reaction to tropical
nature. "No disciple of Mahomet ever looked to his seventh heaven, with greater
zeal, than I do to those regions," he enthused in one letter of 1833.!5 He explained
in his Journal of Researches that "the elegance of the grasses, the novelty of the
parasitical plants, the beauty of the flowers, the glossy green of the foliage, but
above all the general luxuriance of the vegetation, filled me with admiration."16 The
details of tropical life might fade from memory, he predicted, but they "will leave,
like a tale heard in childhood, a picture full of indistinct, but beautiful figures."
Here he proved remarkably prescient, for tropical nature survived in one of the
more powerful metaphors in his Origin of Species. The young Darwin had
described the dense biota of the tropics as an "entangled jungle"; in the Origin he
would refer to all of nature metaphorically as an "entangled bank."17

Historians of science have only begun to illuminate the many factors that influ-
ence scientists' experience and interpretation of nature. I hope this volume has con-
tributed something to that endeavor. 1 also hope it will encourage others to study
the way metaphorical expressions mediate between scientific thought and the cir-
cumstances in which it develops. To what extent, and with what consequences,
have metaphors in science originated in nation-, class-, race-, and gender-based ide-
ologies; in disciplinary agendas and institutional settings; and in specific experi-
ences in the laboratory or the field? What happens to these metaphors when they
travel across such lines of demarcation? Examination of the varied reception of
such expressions could reveal specific experiences and ideologies underlying sci-
entific ideas.

A related task—one I have not assumed in this volume-—is to study how the
relationship between a metaphor and scientific discourse changes over time. For
example, we know that the themes explored in the present volume retained a rich
resonance in the years after the Bolshevik Revolution. They are evident in G. F.
Gauze's The Struggle for Existence (1934), with its experimental verification of
intraspecific conflict; in T. D. Lysenko's "creative Darwinism," with its condem-
nation of Darwin's "Malthusian error" and its denial of the evolutionary signifi-
cance of overpopulation and intraspecific conflict; and in the attention devoted to
the "problem of the struggle for existence" by Soviet historians and philosophers
of biology. What was the relationship between pre- and post-revolutionary argu-
ments? How were discussions of the struggle for existence altered by successive
phases in the Soviet Union's political economy and ideological life, by the changing
organization and composition of its scientific community, by international ties,
and by the rise of experimental biology?18

Darwin employed many metaphors. It would be interesting to know more about
their fate in various settings. It seems appropriate that the title essay of Robert
Young's book about British thought, Darwin's Metaphor, deals with an expression
that Russians found unproblematic, "natural selection." Wallace's article "Mr.
Darwin's Metaphors Liable to Misconception" (1868) had the same focus. He men-
tioned the struggle for existence only as a self-evident truth, apprehension of which
enabled one to grasp the meaning of the problematic "natural selection."19 In a
letter to Darwin in 1866, Wallace mentioned that the struggle for existence was a
fact "which no one of your opponents, as far as I am aware, has denied or misun-
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erstood." The term "natural selection," however, with its personification of the
electing agent, so confused the British audience that Wallace urged Darwin to drop
; altogether.20 By then, of course, it was too late. Darwin could only continue to
ssert in the Origin, as he had since 1861, that "every one knows what is meant
nd is implied by such metaphorical expressions."21 Yet this was surely wishful
hinking. The fate of his theory in Russia demonstrates that culturally specific met-
phors can have a substantial impact on the reception and elaboration of scientific
deas.



NOTES

Introduction

1. As we shall see in Chapter 1, Darwin metaphorically characterized a broad range of relations
between organisms and abiotic circumstances, and among organisms themselves, as "struggle."
For example, his "struggle for existence" encompassed not only predator-prey and host-parasite
relations, but also the dependence of a plant on moisture, and the relative success of two individ-
uals l iving miles apart in securing resources and leaving progeny.

On the metaphorical dimensions of the "struggle for existence" see Gillian Beer. '"The Face of
Nature': Anthropomorphic Elements in the Language of The Origin of Species," in L. J. Jordanova,
ed., Languages of Nature (New Brunswick: Rutgers University Press, 1986), pp. 207-43; Howard
Gruber, "The Evolving Systems Approach to Creative Scientific Work: Charles Darwin's Early
Thought," in Thomas Nickles, ed., Scientific Discovery: Case Studies (Dordrecht and Boston: Rei-
del. 1978), pp. 113-30; Stanley Edgar Hyman, The Tangled Bank: Darwin, Marx, and Freud as
Imaginative Writers (New York: Atheneum, 1962), pp. 9-78; and Edward Manier, The Young
Darwin and His Cultural Circle: A Study of Influences Which Helped Shape the Language and
Logic of the First Drafts of the Theory of Natural Selection (Dordrecht, Boston, and London: D.
Reidel, 1978).

For examples of other metaphors in biology see Arthur Lovejoy, The Great Chain of Being: A
Study of the History of an Idea (New York: Harper & Row, 1936); L. J. Jordanova, "Naturalizing
the Family: Literature and the BioMedical Sciences in the Late Eighteenth Century," in Jordanova,
Languages of Nature, pp. 86-116; Robert Young, "Darwin's Metaphor: Does Nature Select?" in
Young, Darwin's Metaphor (Cambridge: Cambridge University Press, 1985), pp. 79-125; Nancy
Stepan, "Race and Gender: The Role of Analogy in Science," ISIS 77, 287 (1986): 261-77; and
Emily Martin, The Woman in the Body: A Cultural Analysis of Reproduction (Boston: Beacon
Press, 1987).

On the nature of metaphor see especially Max Black, Models and Metaphors (Ithaca, N.Y.: Cor-
nell University Press, 1962) and "More About Metaphor," in Andrew Ortony, ed., Metaphor and
Thought (Cambridge: Cambridge University Press, 1979), pp. 19-43; Richard Boyd, "Metaphor
and Theory Change: What is 'Metaphor' a Metaphor for?," in Ortony, Metaphor and Thought, pp.
356-408; Mary B. Hesse. Models and Analogies in Science (Notre Dame, Ind.: University of Notre
Dame Press, 1966); and C. M. Turbayne, The Myth of Metaphor (Columbia: University of South
Carolina Press, 1979).

2. For Kropotkin's and Timiriazev's comments about Russian anti-Malthusianism, see chapters
7 and 8 of the present volume. See also M. A. Antonovich, Charl'z Darvin i ego teoriia (St. Peters-
burg, 1896), pp. 90-104. For Lysenkoist observations about the anti-Malthusianism of nineteenth
century Russian social thinkers and biologists, see, for example, V. V. Makhova, P. V. Makarov,
and K. lu. Kostriukova, Ohshchaia biologna (Moscow: Medgiz, 1950), pp. 212, 230, 231, 241; E.
A. Veselov, Darvinizm (Moscow: Uchebno-Pedagogicheskoe Izdalel'stvo, 1955), pp. 199-203; B.

173



I 74 NOTES TO PAGES 5-10

E. Raikov, Predshestvenniki Darvina v Rossii (Leningrad: Uchebno-Pedagogicheskoe Izdatel'stvo,
1956); G. V. Platonov, Darvin, darvinizm i filosofiia (Moscow: Izdatel'stvo Politicheskoi Litera-
tury, 1959), pp. 192, 198, 202; N. V. Lebedev, Lektsii po darvinizmu (Moscow: Moscow Univer-
sity, 1962), pp. 284-88); V. A. Alekseev, Osnovy darvinizma (Moscow: Moscow University, 1964),
p. 348. The anti-Malthusianism of Russian biologists was also emphasized in Lysenkoist biogra-
phies, which are cited in the separate chapters of the present volume. For an example of the struggle
between Lysenkoists and their opponents over the legacy of prerevolutionary Russian evolution-
ism, see The Situation in Biological Science (New York: International Publishers, 1949). For recent
historical discussions by Soviet authors, see especially la. M. Gall's rich study Bor'ba za sushchest-
vovanie kakfaktor evoliutsii (Leningrad: Nauka, 1973) and K. M. Zavadskii, Razvitie evoliutsion-
noi teorii posle Darvina (Leningrad: Nauka, 1973), pp. 152-64. Relevant Western works are the
essays by James Allen Rogers listed in Chapter 2, note 10; Alexander Vucinich, Science in Russian
Culture, 1861-1917 (Stanford, Calif. : Stanford University Press, 1970), p. 274; and Francesco M.
Scudo and Michele Acanfora, "Darwin and Russian Evolutionary Biology," in David Kohn, ed.,
The Darwinian Heritage (Princeton, N.J. : Princeton University Press, 1985), pp. 731-54.

3. Among the important naturalists that I do not address, at least three fit the pattern: botanist
A. S. Famintsyn and zoologists N. A. Kholodkovskii and L. S. Berg. See A. L. Kursanov and S. R.
Mikulinskii, eds., Andrei Sergeevich Famintsyn (Leningrad: Nauka, 1981); A. S. Famintsyn, "Dar-
vin i Ego znachenie v biologii," Otechestvennye zapiski 3 (1874): 129-50; A. S. Famintsyn, "O roli
simbioza v evoliutsii organizmov," Izvestiia Akademii Nauk 6, No. 1 (1912): 51-68, and 6, No.
I1 (1912): 707-14; N. A. Kholodkovskii, Biologicheskie ocherki (Moscow-Petrograd, 1923); Leo S.
Berg, Nomogenesis or Evolution Determined by Law [1922] (Cambridge, Mass.: MIT Press, 1969).

Chapter 1
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Harvard University Press, 1964), p. 62.

3. Ibid., pp. 62-63.
4. Ibid., p. 63. The last sentence here reads in full, "It is the doctrine of Malthus applied with

manifold force to the whole animal and vegetable kingdoms; for in this case there can be no arti-
ficial increase of food, and no prudential restraint from marriage." In his introduction Darwin
noted simply, "This is the doctrine of Malthus, applied to the whole animal and vegetable king-
doms" (p. 5).

5. Ibid., p. 78.
6. Ibid., p. 127.
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9. Ibid., p. 67.

10. Ibid., pp. 68-69.
11. Ibid., p. 205.
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clothed with many plants of many kinds, with birds singing on the bushes, with various insects
flitting about, and with worms crawling through the damp earth, and to reflect that these elabo-
rately constructed forms, so different from each other, and dependent on each other in so complex
a manner, have all been produced by laws acting around us" (p. 489).

13. Charles Darwin, A Naturalist's Voyage: Journal of Researches into the Natural History and
Geology of the countries visited during the voyage of H.M.S. 'Beagle' round the world, in Paul H.
Barrett and R. B. Freeman, eds., The Works of Charles Darwin (New York: New York University
Press, 1986), vol. 3, pp. 462-63.

14. This is discussed in the conclusion to the present volume.
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15. Darwin, Origin of Species, p. 75.
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17. Ibid., p. 79.
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22. Darwin, Origin of Species, p. 488.
23. Darwin, Descent of Man, p. 185.
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of hallowed social institutions; concerned more with human rights than with property rights; favor-
ably yet cautiously disposed toward social change; unattached to any organized group that would
pursue the desired aims in a manner disturbing to the comfort and tranquility of upper-middle-class
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