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Language and Ideology in
Evolutionary Theory

+
Part I: Reading Cultural Norms into Natural Law
In the mid-twentieth century, biology became a "mature science"that is to say, it succeeded, finally, in breaking through the formidable barrier of "life" that had heretofore precluded it from fully
joining the mechanico-reductive tradition of the physical sciences.
For the first time in history, the "secret of life" could credibly be
claimed to have been solved: Living beings-presumably including
humans along with the rest of the animal kingdom-came to be
understood as (mere) chemical machines.
But the chemical machine that constitutes a living organism is
unlike machines of the eighteenth and nineteenth centuries-not a
machine capable only of exec~e purp,pses of its ma~r, but a
machine endowed with its own purp~ short, it is a machine
of the twentieth century, a cybernetic machine par excellence: absolut~y autonom~apab~onstructil}gj!se.l.L-mai~ninglt
self, a~d reE~ucing itselLAs Jacques Monod has explained,

the entire system is totally, intensely conservative, locked into itself,
utterly impervious to any "hints" from the outside world. Through its

•

A version of this essay appears in The Boundaries of Humanity: Humans, Animals,
Machines, ed. J.J. Sheehan and M. Sosna (Berkeley: V.c. Press, 1991). Partial support
for this research was provided by the National Science Foundation, Visiting ProfesSOrship for Women, #8410007-RII.
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properties, by the microscopic clockwork function that establishes between DNA and protein, as between organism and medium, an entirely
one-way relationship, this system obviously defies any "dialectical" description. It is not Hegelian at all, but thoroughly Cartesian: the cell is
indeed a machine (1972:110-111).

The purpose, the sole purpose, of this mach!ne-j~wn~urvival
and..reproductiOt1---Qr perhaps more accurately put, the survival and
r~duction of t~ DNAJhat is~id both to prog;;m and to "dictate" its operation. In Dawkins's terms, an organism is a "survival
machine"-a "lumbering robot" constructed to house its genes, .....those "engines of self-preservation" that have as their primary property inherent "selfishness." They are
sealed off from the outside world, communicating with it by tortuous
indirect routes, manipulating it by remote control. They are in you and
in me; they created us, body and mind; and their preservation is the
ultimate rationale for our existence (Dawkins 1976:21).

With this description, man himself has become a machine, but perhaps it might alternatively be said that the machine itself has become
man.
The general question I want to put before you is this: To what
extent can our contemporary scientific description of animate forms,
culminating in the description of man as a chemical machine, be
said to be strictly technical, and to what extent does it actually encode particular conceptions of man-conceptions that derive not so
much from a technical domain as from a social, political, and even
psychological domain? Have animate, even human, forms finally
been successfully deanimated and mechanised, or have their mechanical representations themselves been inadvertently animated,
subtly recast in particular images of man?
I suggest that traces of such images might be found in virtually
all scientific representations of nature, but are perhaps especially
conspicuous in our descriptions of the evolution of animate formseven in those representations that make the greatest claims to conceptual neutrality. It is no secret that evolutionary biology has provided a particularly fertile field for those who seek to demonstrate
the impact of social expectations on scientific theory. Indeed, it might
be said that it is precisely for this reason that modern evolutionary
114
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theorists have sought so strenuously to place their discipline on a
firm scientific footing. Population genetics and mathematical ecology
are the two subdisciplines that have been constructed to meet this
need-to provide a rigorous substructure for all of evolutionary biology. The general methodological assumption that underlies both
of these subdisciplines can be described as atomic individualism;
that is, the assumption that a composite property of a system both
can and should be represented by the aggregation of properties
inhering in the individual atoms constituting that system, appropriately modified by their pair-wise or higher order interactions.! As
is conventional in biological discourse, I take the individual atom
to be, alternatively, the organism or the gene. I want to focus, in
this essay, on the particular attributes that are customarily assumed
to characterize the basic unit of analysis, that is, the individual organism or gene.
In other words, my focus here will be on the practice rather than
the principle of atomic individualism in evolutionary theory. Others
have argued for an ideological load in the very assumptions of this
methodological orientation (see, for example, Wimsatt, 1980), but
here I wish to bracket such questions and focus instead on the lack
of neutrality in its actual applications. In particular, I claim that
properties of the "individual" that are generally assumed to be necessary are in fact contingent, drawn not from nature, but from our
own social and psychosocial heritage. More specifically yet, I will
argue that much of contemporary evolutionary theory relies on a
1 The basic claim of atomic individualism can be schematically expressed as follows:

x = LX; + LX;j +
i

ii

L~jk

+ ...

ijk

where successive orders of interaction are represented by the terms X;I. X'ik. X;jkl. etc.
The actual implementation of this methodology depends, however, on three implicit assumptions:
The first term in the series is primary.
• All relevant interactions are included in the subsequent summations, and finally, that
• The series converges (that is, there are no unexpected effects from neglected
higher order terms).
Ultimately, it seems to me that the application of all three of these assumptions
to evolutionary theory is subject to serious question. My particular focus here, however, is on the adequacy of the first two assumptions.
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representation of the "individual"-be it the organism or the genethat is cast in the particular image of man we might call the "Hobbesian man": simultaneously autonomous and oppositional, connected
to the world in which it finds itself not by the promise of life and
growth, but primarily by the threat of death and loss-its first and
foremost need being the defense of its boundaries. In psychological
terms, we might say that such an individual betrays an idealized
conception of autonomy, one that presupposes a radical conception
of self, and that simultaneously attributes to the relation between
self and other an automatic negative valence-a relation, finally, not
so much of independence as of dynamic opposition.
I claim that this psychosocial load is carried into evolutionary
theory not by explicit intention but by language-by tacit linguistic
conventions that privilege the autonomy of the individual at the
expense of biologically constitutive interactions, and at the same
time, obscure the logical distinction between autonomy and opposition. In this, they support the characterization of the biological
individual as somehow "intrinsically" competitive-as if autonomy
and competition were semantically equivalent, collapsed into one
by that fundamentally ambiguous concept, self-interest. Accordingly, it is the language of autonomy and opposition in contemporary evolutionary theory that is the specific object of my concern.

But this rhetoric goes beyond impersonality: Nature tends to become
uncaring and "hostile"-traits that are impersonal in a quite personal
sense. To illustrate this tendency, consider, for example, Steven
Weinberg's own elaboration of his message:

Discourse of Self and Other
To introduce this discussion, I begin with a relatively accessible example of actual confusion between autonomy and opposition that
is found not in the theoretical literature per se, but in a more general
genre of scientific discourse, at once popularizing and prescriptive.
Here the focus is not so much on the independence of one individual
from another, of self from other, as on the independence of the most
abstract other from self-of Nature from man. Accordingly, the negative value that tacitly accrues to this relation attaches not so much
to the self as to the other, that is, to Nature.
With Darwin, evolutionary biology joined a tradition already well
established in the physical sciences-a tradition that teaches that the
laws of nature are, in Steven Weinberg's words, "as il}lpersonal and
free of human values as the rules of arithmetic" (Weinberg 1974).
116

It is almost irresistible for humans to believe that we have some special

relation to the universe, that human life is not just a more-or-less farcical
outcome of a chain of accidents reaching back to the first three minutes
... It is very hard to realize that this all is just a tiny part of an overwhelmingly hostile universe (in Midgley 1985:88).

In much the same vein, Jacques Monod writes:

~

If he accepts this message in its full significance, man must at last wake
out of his millenary dream and discover his total solitude, his fundamental isolation, he must realize that, like a gypsy, he lives on the boundary of an alien world, a world that is deaf to his music, and as indifferent
to his hopes as it is to his suffering or his crimes (1972:2).2

The world we must steel ourselves to accept is a world of "uncaring
emptiness" (p. 173), a "frozen universe of solitude" (p. 173). The
natural world from which animism has been so carefully expunged
has become not quite neutral, but "empty," "frozen," "overwhelmingly hostile," and "terrifying."
For the record, though, it was a poet, not a scientist, who gave
us our most familiar metaphor conflating an absence of benevolence
in nature with "overwhelming hostility." A Nature that does not
care for us becomes indeed a Nature "red in tooth and claw"callous, brutal, even murderous. It is a Nature who cries: "I care for
nothing; all shall go."
Mary Midgley suggests that such residual animism properly belongs to what she calls "the drama of parental callousness":
First, there is the tone of personal aggrievement and disillusion, which
seems to depend ... on failure to get rid of the animism or personification
which [these scientists] officially denounce. An inanimate universe cannot be hostile.... Only in a real, conscious human parent could uncaringness equal hostility.... Certainly if we expect the non-human world
2 Although the actual words here are neutral enough, Monod's giveaway is in his
use of the "gypsy" simile, for the world on the margins of which the gypsy lives is
first and foremost a human world, a society, whose indifference is in fact rejection.
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around us to respond to us as a friendly human would, we shall be
disappointed. But this does not put it in the position of a callously indifferent human (1985:87).3

Midgley's explanation is persuasive-perhaps precisely because the
slippage between an indifferent and a hostile nature so clearly does
denote a logical error, once pointed out. But a similar problem Surfaces in another set of contexts as well, where the move from a
neutral to a negative valence in the conceptualization of self-other
relations is less evidently a simple "mistake." Here it is not Nature
but the individual organism, the first rather than the second term
of the self-other dichotomy, whom the insistently unsentimental
biologist taxes with hostility.
I am referring in particular to the tradition among evolutionary
biologists that not only privileges the individual descriptively, but
that also, in the attempt to locate all relevant causal dynamics in
properties intrinsic to the individual, tends to attribute to that individual not simply autonomy, but an additional "intrinsic" competitive bent, as if independence and competition were inseparable
traits. The very same move that defines self-interest and altruism
as logically opposed makes independence virtually indistinguishable
from competition. Michael Ghiselin is one of the most extreme representatives of this position and provides some particularly blatant
examples of the rhetorical (and conceptual) conflation I am speaking
of. To dramatize his position, he concludes:
The economy of nature is competitive from beginning to end ... No hint
of genuine charity ameliorates our vision of society, once sentimentalism
has been laid aside ... Given a full chance to act for his own interest,
nothing but expediency will restrain [an organism] from brutalizing, from
maiming, from murdering-his brother, his mate, his parent, or his child.
Scratch an "altruist" and watch a "hypocrite" bleed (1974:247).

LANGUAGE AND IDEOLOGY

ceptance, as readers, first, of the rule of self-interest as logically
equivalent to the absence of altruism or charity, and second, of
competitive exploitation as a necessary concomitant of self-interest.
Our usual willingness to accept these assumptions, or rather, to allow
them to pass unnoticed, is itself a measure of the inaccessibility of
a domain where self-interest and charity (or altruism) conjoin, and
correlatively, of a distinction between self-interest and competition.
Unlike the previous example, where no one, if pressed, would say
that nature "really is" hostile, Ghiselin's assumptions do seem to
accord with the way things "really are." Because the difference between self-interest and competition is less obvious to most of us
than the difference between impersonality in nature and hostility,
the problem here is much more difficult. In other words, before we
can invoke a psychosocial explanation of the conceptual conflation
between radical individualism and competition, we need first to see
them as different.
We can do this best by turning our attention from a prescriptive
discourse that aims to set ground rules for evolutionary theory, to
an examination of uses of the same language in the actual working
out of particular theoretical strategies. The focus of the remainder
of this essay is therefore on the technical uses of the la~age of
individ~ in mathematical ecology and populatiQRgenetics-iF
the first case, on the language of com etition, and ·ILtbe second,
on the language of reproductive autonomy. I hope to show how
particular conventional interchanges, or trade-offs, between technical and colloquial language cast a blanket of invisibility, or rather,
of unspeakability, over certain distinctions, categories, and questions. And I suggest that it is precisely through the maintenance of
such an aura of unspeakability that social, psychological, and political expectations generally exert their influence, through language,
on the actual structure and content of scientific theory.

Of course, Ghiselin's language is intended to shock us-but in order
to underscore his thesis. In this effort, he is counting on our ac-

Competition and Cooperation in Mathematical Ecology
3 Midgley's manifestly psychological explanation is at least congruent with my
own more explicitly psychological account of another, perhaps related, rhetorical and
conceptual conflation-namely, that between objectivity and domination.seen in a
number of traditional attempts to describe (and prescribe) relations of mind to nature
(see Keller 1985, chapter 6).
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The first problem I want to examine arises in the systematic neglect
of cooperative (or mutualist) interactions, and the corresponding
privileging of competitive interactions, evident throughout almost
the entire history of mathematical ecology. But when we ask prac119
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titioners in the field for an explanation of this historical disinterest
in mutualist interactions, their response is usually one of puzzlement, not so much over the phenomenon as over the question: How
else could it, realistically, be? Yes, of course, mutualist interactions
do occur in nature, but they are not only rare, they are necessarily
secondary-often indeed it is assumed that they are in the service
of competition; such phenomena have at times actually been called
"cooperative competition." Indeed, the expectation of most workers
in the field that competition is both phenomenologically primary
and logically prior is so deeply embedded that the very question has
difficulty getting air-space: There is no place, as it were, to put it.
My question thus becomes: What are the factors responsible for the
closing-off of that space?
Part of the difficulty we have in answering this question undoubtedly stems from the massive linguistic confusion in conventional use of the term "competition." One central factor, however,
can be readily identified, and that is the recognition that, in the real
world, resources are finite, and hence ultimately scarce. Scarcity, in
the minds of most of us, automatically implies competition-both in
the sense of "causing" competitive behavior, and in the sense of
constituting, in itself, a kind of de facto competition, independent
of any actual interactions between organisms. Indeed, so automatic
is the association between scarcity and competition that, in modern
ecological usage, competition has come to be defined as the simultaneous reliance of two individuals, or two species, on an essential
resource that is in limited supply (see, for example, Mayr 1963: p.
43). Since the scarcity of resources can itself hardly be questioned,
such a definition lends to competition the same a priori status.
This technical definition of competition was probably first employed by Volterra, Lotka, and Gause in their early attempts to
provide a mathematical representation of the effects of scarcity on
the population growth of "interacting" species, but it soon came to
be embraced by a wider community of evolutionary biologists and
ecologists-partly, at least, in an attempt to neutralize the discourse,
and so bypass the charge of ideological laden expectations about
(usually animal) behavior, in fact freeing the discourse of any dependence on how organisms actually do behave in the face of scarcity. The term "competition" now covered apparent!, pacific behavior just as well as aggressive behavior, an absurdity in ordinary usage

but protected by the stipulation of a technical meaning. As Ernst
Mayr explains,

120

To certain authors ever since [Darwin], competition has meant physical
combat, and, conversely, the absence of physical combat has been taken
as an indication of the absence of competition. Such a view is erroneous.... [T]he relative rarity of overt manifestations of competition is
proof not of the insignificance of competition, as asserted by some authors, but, on the contrary, of the high premium natural selection pays
for the development of habits or preferences that reduce the severity of
competition (1963: 42-43).

Paul Colinvaux goes one step further, suggesting that "peaceful coexistence" provides a better description than any "talk of struggles
for survival": "Natural selection designs different kinds of animals
and plants so that they avoid competition. A fit animal is not one
that fights well, but one that avoids fighting altogether" (1978: 144).
But how neutral in practice is the ostensibly technical use of competition that is employed both by Mayr and by Colinvaux? I want
to suggest two ways in which, rather than bypassing ideological
expectations, it actually preserves them, albeit in a less visible forma form in which they enjoy effective immunity from criticism. In
order not to be caught in the very trap I want to expose, let me
henceforth denote competition in the technical sense as "Competition," and in the colloquial sense (of actual contest), as "competition."
The first way is relatively straightforward: The use of a term with
established colloquial meaning in a technical context permits the
simultaneous transfer and denial of its colloquial connotations. Let
me offer just one example: Colinvaux's own description of Gause's
original experiments that were designed to study the effect of scarcity
on interspecific dynamics-historically, the experimental underpinning of the "competitive exclusion coexistence." He writes:
No matter how many times Gause tested [the paramecia] against each
other, the outcome was always the same, complete extermination of one
species ... Gause could see this deadly struggle going on before his eyes
day after day and always with the same outcome.... What we [might
have] expected to be a permanent struggling balance in fact became a
pogrom (Colinvaux 1978: 142).

Just to set the record straight, these are not "killer" paramecia, but
121
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perfectly ordinary paramecia-minding their own business, eating
and dividing, or not-perhaps even starving. The terms "extermination," "deadly struggle," and "pogrom" refer merely to the simultaneous dependence of two species on a common resource. If,
by chance, you should have misinterpreted and taken them literally,
to refer to overt combat, you would be told that you had missed
the point: The Lotka-Volterra equations make no such claims; strictly
speaking, they are incompatible with an assumption of overt combat;
the competitive exclusion principle merely implies an avoidance of
conflict. And yet the description of such a situation, only competitive
in the technical sense, slips smoothly from "Competition" to genocide-much as we saw our neo-Tennysonians slip from impersonality to heartless rejection.
The point of this example is not to single out Colinvaux (which
would surely be unfair), but to provide an illustration of what is in
fact a rather widespread investment of an ostensibly neutral technical term with a quite different set of connotations associated with
its colloquial meaning. The colloquial connotations lead plausibly
to one set of inferences and close off others-while the technical
meaning stands ready to disclaim responsibility if challenged. 4
The second and more serious route by which the apparently a
priori status of competition is secured can be explored through an
inquiry into the implicit assumptions about resource consumption
that are here presupposed, and the aspects of resource consumptions
that are excluded. The first presupposition is that a resource can be
defined and quantitatively assessed independently of the organism
itself; and the second, that each organism's utilization of this resource is independent of other organisms. In short, resource consumption is here represented as a zero-sum game. Such a representation might be said to correspond to the absolutely minimal
constraint possible on the autonomy of each individual, but it is a
constraint that has precisely the effect we are focusing on-namely,
of establishing a necessary link between self-interest and competition. With these assumptions, apparently autonomous individuals
are in fact bound by a zero-sum dynamic that guarantees not quite
• See "Demarcating Public from Private Values ..." (this voluIlie) for a discussion
of Hardin's use of the same slippage in arguing for the universality of the "competitive
exclusion principle."

an absence of interaction, but the inevitability of purely competitive
interaction. In a world in which one organism's dinner necessarily
means another's starvation, the mere consumption of resources has
a kind of de facto equivalence to murder: Individual organisms are
locked into a life and death struggle not by virtue of their direct
interactions, but merely by virtue of their existence in the same place
and time.
It is worth noting that the very same (Lotka-Volterra) equations
readily accommodate the replacement of competitive interactions by
cooperative ones, and even yield a stable solution. This fact was
actually noted by Gause himself as early as 1935 (Gause and Witt
1935) and has been occasionally rediscovered since then, only to
be, each time, reforgotten by the community of mathematical ecologists. The full reasons for such amnesia are unclear, but it does
suggest a strong prior commitment to the representation of resource
consumption as a zero-sum dynamic-a representation that would
be fatally undermined by the substitution (or even addition) of cooperative interactions.
What get left out of this representation are not only cooperative
interactions, but any interactions between organisms that affect the
individual's need and utilization of resources. Also omitted are all
those interactions between organism and environment that interfere
with the identification and measurement of a resource independently
of the properties of the organism. Lewontin (1982), for example, has
argued that organisms "determine what is relevant" in their environment-what, for example, is a resource-and actually "construct"
their environment. But such interactions, either between organisms
or between organism and environment, lead to payoff matrices that
are necessarily more complex than those prescribed by a zero-sum
dynamic-payoff matrices that, in turn, considerably complicate the
presumed relation between self-interest and competition, if they do
not altogether undermine the very meaning of self-interest.
Perhaps the simplest example is provided by the "prisoner's dilemma." But even here, where the original meaning of self-interest
is most closely preserved, Robert Axelrod (1984) has shown that
under conditions of indefinite reiterations, a kind of cooperative
strategy ("tit-for-tat") is generally better suited to self-interest over
the long run than are more primitive competitive strategies.
Interactions that effectively generate new resources, or either in-
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crease the efficiency of resource utilization or reduce absolute requirements, are more directly damaging to the principle of selfinterest itself. These of COurse are just the kinds of interactions that
are generally categorized as special cases: as "mutualist," "cooperative," or "symbiotic" interactions. Finally, interactions that affect
the birth rate in ways that are not mediated by scarcity of resources,
for example sexual reproduction, are also excluded by this representation. Perhaps the most important of these omissions for interspecific dynamics is that of mutualist interactions, whereas for intraspecific dynamics, I would point to sexual reproduction, a fact of
life that, I will argue, potentially undermines the core assumptions
of radical individualism. In the last few years, there has been a new
wave of interest in mutualism among not only dissident but even
a few mainstream biologists, and numerous authors are hard at work
redressing the neglect of previous years. s But in the sixty years in
which the Lotka-Volterra equations have reigned as the principal if
not the only model of interspecific population dynamics, even in
the more genial climate of recent years, the omission of sexual reproduction from this model has scarcely been noted.
This omission, once recognized, takes us beyond the question of
selective biases in admissible or relevant interactions between organisms. It calls into question the first and most basic assumption
for the methodology of individualism in evolutionary theory,
namely, that intrinsic properties of individual organisms are primary
to any description of evolutionary phenomena. 6 To follow out this
argument, I need to shift the focus of my discussion from mathematical ecology to population genetics, that branch of evolutionary
theory that promises to avoid the practical difficulties of selective
focus on certain kinds of interactions by excluding the entire question of competitive or cooperative interactions from its domain. In
other words, traditional population genetics addresses neither interactions between organisms, nor limitations in resources; it effectively assumes populations at low density with infinite resources.
Before I make this shift, however, one last problem with the lan5 Douglas Boucher (1985) has even suggested a new metaphor: In place of "nature
red in tooth and claw" he offers "nature green in root and bloom." ..
• That is, it raises a question about the adequacy of the third assumption of my
schematic account of the methodology of individualism-that in which the essential
(or existential) autonomy of the individual organism is assumed.
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guage of competition must be noted lest it carryover into our discussion of individual autonomy in population genetics, and that is
the widespread tendency to extend the sense of "competition" to
include not only the two situations we distinguished earlier (that is,
[1] conflict and [2] reliance on a common resource), but also a third
situation 7 where there is no interaction at all, where "competition"
denotes an operation of comparison between organisms (or species)
that requires no juxtaposition in nature, only in the biologist's own
mind. This extension, where "competition" can cover all possible
circumstances of relative viability and reproductivity, brings with it,
then, the tendency to equate competition with natural selection itself.
Darwin's own rhetorical equation between natural selection and
the Malthusian struggle for existence surely bears some responsibility for this tendency. But contemporary readers of Darwin like to
point out that he did try to correct the misreading his rhetoric invited
by explaining that he meant the term "struggle" in "a large and
metaphoric sense," including, for example, that of the plant on the
edge of the desert; competition was only one of the many meanings
of struggle for Darwin. Other authors have been even more explicit
on this issue, repeatedly noting the importance of distinguishing
natural selection from "a Malthusian dynamic." Lewontin, for example, has written,
Thus, although Darwin came to the idea of natural selection from consideration of Malthus' essay on overpopulation, the element of competition between organisms for a resource in short supply is not integral
to the argument. Natural selection occurs even when two bacterial strains
are growing logarithmically in an excess of nutrient broth if they have
different division times (1970:1).

However, such attempts-by Lewontin, and earlier and more
comprehensively, by L. C. Birch (1957)-to clarify the distinction
between natural selection and competitionS have done little to stem
the underlying conviction that the two are somehow the same. Thus,
7 Which is, in fact, the situation of population genetics.
• Closely related to what Engels called "Darwin's mistake" in his own attempt to
distinguish between "the pressure of overpopulation" and the variable "capacity of
adaptation" (Engels 1940:286).
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for example, in a recent attempt to define the logical essence of "the
Darwinian dynamic," Bernstein et al (1983) freely translate Darwin's
"struggle for survival" to "competition through resource limitation"
(p. 192), thereby claiming for competition the status of a "basic
component" of natural selection. Even more recently, George Williams (1986) describes a classic example of natural selection in the
laboratory as a "competition experiment," a "contest" between a
mutant and normal allele, in which he cites differential fecundity
as an example of "the competitive interactions among individual
organisms" that cause the relative increase in one population (pp.
114-15).
The question at hand is not whether overtly competitive behavior
or more basic ecological scarcity is the rule in the natural world;
rather, it is whether or not such a question can even be asked. To
the extent that distinctions between competition and scarcity on the
one hand, and between scarcity and natural selection on the other,
are obliterated from our language and thought, the question itself
is foreclosed. As long as the theory of natural selection is understood
as a theory of competition, confirmation of one is taken to be confirmation of the other, despite their logical (and biological) difference.
Although this clearly raises problems about the meaning of confirmation, my issue here is with the dynamics by which such an
oversight or confusion is sustained in the theory and practice of
working biologists-with the internal conventions that render it effectively resistant to correction.
There is, of course, a stock answer to charges of oversight familiar
to any working scientist, and that is the invocation of the catch-all
term, "simplicity." "Simplicity" denotes a value routinely employed
to justify all sorts of exclusions, including those which are necessary
to any modeling process. But, however it is used, such a justification
always carries the tacit provision that the simplifying assumptions
in question are not, at least not in the first order of magnitude,
counterfactual. In the critique I have presented here, my aim has
been to at least raise the question of a possible violation of this tacit
provision. Furthermore, I am suggesting that the assumptions actually made are not in fact always simplifying. Finally, there is the
question of consistency, a value generally understood to have absolute priority over the value of simplicity in scientific work. In the

next paper, where I turn to an analysis of similar dynamics operating
in the language of reproductive autonomy, the issue of consistency
will become considerably more explicit. But my principal point in
both essays is not that scientists are making "mistakes," but rather
that the very language on which they must rely, even when apparently strictly technical, can subvert their best intentions for "objective," value-free description. Both stories I tell are intended to
illustrate a general mechanism by which particular conventions of
la.nguage permit, even facilitate, the unwitting incorporation of social
values into the substance of scientific theory.
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8
Demarcating Public from Private
Values in Evolutionary Discourse

+

recent debates over the unit of selection in population genetics and
the status of competition theory in mathematical ecology. (Though
the invocation of the notion of "bias" in discussions of the production of scientific knowledge has recently come to be seen as problematic, just because it suggests the possibility of a value-neutral
science, the term nonetheless seems useful within the limited confines of the analysis offered here.) In brief, a systematic perceptual
bias is manifested in a familiar series of interlocking arguments about
the relation between what is "scientific," what is "tractable," and
accordingly, what is taken to be "real."

Introduction

Originally published in Journal of the History of Biology 21(2):195-211 (1988).

For Darwin, the object of evolutionary discourse, the biological individual, was unambiguously the organism. But since Darwin the
locus of biological individuality has become more ambiguous. Not
necessarily indivisible, the individual remains bounded and delineated, assumed a priori to be differentiable because it stands apart
from, independent of, others. By contrast, the component parts that
comprise the individual unit are bound in necessary union. Although
the individual pictured as organism continues to underlie most discussions, David Hull (1984) offers us a more general definition: "Individuals are spatiotemporally localized, internally cohesive entities
that develop continuously through time." They may be species,
groups, organisms, or genes.
In this paper, I want to suggest that however the "individual" is
sp~cified in evolutionary biology (that is, whatever the choice of
unit of selection), that individual serves the discourse in this field
as a demarcator between two sets of values. In the first set, we have
autonomy, competition, simplicity; a theoretical privileging of
chance and random interactions, and the interchangeability (that is,
equality) of units. In the second set, we have interdependence, cooperation, complexity; the theoretical privileging of purposive and
functional dynamics, and often a hierarchical organization. Because
of the obvious resemblance to values associated with a more explicitly political discourse, I will designate these two sets of values
"public" and "private." My claim is that the dynamics that are generally assumed to prevail between individuals come almost entirely
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Preamble
In "Language and Ideology of Evolutionary Theory" (Parts I and
II), I argued that the language of competition and reproductive autonomy provides a vehicle for the importation of particular social
and political value into evolutionary biology. In particular, it facilitates the modeling of the individual organism on the "Hobbesian
man," autonomous and a priori competitive. Here I continue the
same general argument, sometimes re-using same texts (d. Dawkins
and Ghiselin), but extend it to a critique of how the ostensibly "neutral" program of methodological individualism is actually implemented in evolutionary biology. I claim that the same sociopolitical
assumptions projected onto the individual organism also adhere to
the more general category of "individual," however the unit of "individual" is defined (that is, whether as species, group, organism,
or gene).
The consequence is, first, a systematic "perceptual bias" in the
kinds of interactions that are taken to occur between individuals and
in the internal dynamics assumed to operate in their interior domains, and second, a conspicuous means by which current debates
in the social and political realm can affect apparently "internal"
debates in evolutionary biology. Of particular interest here are the
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from the first set of terms-that is, they are taken to be simple,
random, competitive, etc.-while the dynamics corresponding to the
second set-cooperative, interdependent, and complex (highly structured, and frequently hierarchical as well)-are generally confined
to the interior of the individual. Both structurally and functionally,
the role of the individual in evolutionary discourse resembles that
of the family in political discourse. The family, itself once imaged
on the organism, has in turn come to serve as an implicit metaphor
for the now-generalized biological individual. In keeping with this
analogy, debate over the proper locus of individuality can indeed
be seen, at least in part, to reflect a more general debate over the
proper domain of "public" versus "private" values. In particular,
the bigger, the more complex the individual, the more scope there
is for internal cooperation and interdependence, for functional and/
or purposive dynamics; the smaller the individual, the larger the
scope for external competition and/or random interactions between
individuals.
The following examples are offered to illustrate my claim:
1.

2.

Species, like groups, qua individuals, may compete with each other.
Indeed, Michael Ghiselin (1974) hypothesizes competition between
species to justify his claim that they are individuals: "Species are to
evolutionary theory," he writes, "as firms are to economic theory
... [they] are individuals, and they are real. They are as real as
American Motors, Chrysler, Ford, and GM. If it be true that only
individuals compete, then species as well as organisms can compete
just as corporations and craftsmen can" (p. 538). For most authors,
however (even if not for Ghiselin), species, like groups are seen as
providing an internal medium conducive to cooperation, collaboration, mutual aid. That is to say, groups (species) conceived of as
individuals are internally caring, externally selfish.
Even Peter Kropotkin, in his critique of Social Darwinism and in his
effort to restore a more benign view of nature to our reading of
Darwin, restricted his claim for the prevalence of mutual aid to intraspecific dynamics. While insisting on cooperation as the norm
within species, he nonetheless granted the prevalence of competition
between species. "However terrible," he wrote, "the wars between
different species, ... mutual aid within the community ... [is] the
rule" (1902:14). Indeed, the internal cooperation of groups, like families, is often seen as enhancing the competitive ability of the group,
thereby contributing to its survival in a harsh external world. Alfred
Emerson, for example, a somewhat later advocate of group harmony,
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wrote: "By means of cooperation, the group may become more powerful in its competition with other groups and species" (1954:82).
3.

In mathematical ecology, however, where species, or groups, are
reformulated as being constituted of individual organisms, the spectrum of interactions supportable by the species or group shifts. As
aggregates of individuals, species (like groups) are assumed to be
organized by randomly occurring, primarily competitive interactions,
operating now both intraspedfically and interspecifically.

4.

Indeed, interactions between organisms are quite generally assumed
to be a priori competitive whenever the locus of individuality in
evolutionary discourse is taken to be the organism. In the very same
discourse, however, it is often taken for granted that the organism
as a whole (as an unpartitioned unit) is sustained by a complex of
other (domestic) interactions among its internal parts. As Stephen
Jay Gould (1977) suggests, "Organisms are built by genes acting in
concert"-their mutual interactions and interdependency so strong
as to preclude partitioning. "Bodies," he concludes, "cannot be atomized into parts." In the same vein, Ernst Mayr's critique of the
atomistic approach of population genetics-an approach that "ignores or at least minimizes gene interaction"-derives from his insistence on the "internal cohesion of the genotype" (1984:69). He
acknowledges that "just what controls this cohesion is puzzling,"
and he cites Darwin's reference to "the mysterious laws of correlation" underlying the "balanced adaptive complex" that constitutes
the organism (1984:82).

5.

Finally, when we move down to the gene as the unit of selection
(the biologist's atom), the domain of domestic values appears to
vanish entirely. With this new characterization of the individual,
there is no field in which the dynamics of interdependence and mutualism that are necessary to maintain the internal cohesion of the
genotype-Darwin's "mysterious laws of correlation"-can operate.
By default, as it were, genes are necessarily "selfish."

The principal point here, and one of direct relevance to the entire
debate of methodological individualism versus holism, is that in
evolutionary discourse, as elsewhere, the individual is not a neutral
unit. Rather, it serves to demarcate a boundary between unlike and
unequal spheres-unequal not only in their scientific credibility, but
in their political values as well. Even Michael Ghiselin, a self-declared radical individualist, writes: "[T]he individualist outlook affects the structure of theory, the canons of evidence, and the manner
of presentation" (1974:2)-and, I might add, the spectrum of defensible values as well. More specifically, my claim is that, in the dis147
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placement of qualities and interactions from the interior to the exterior of the individual as boundary, it is possible to identify a more
or less systematic transformation of the character of the qualities
and interactions that are assumed to prevail. Potentially cooperative,
highly coordinated interactions among complexly (and also often
hierarchically) organized components are routinely displaced by
simple, competitive, and statistical interactions between undifferentiated units. In short, private (or domestic) values exist only in
the protected interior of individuals, which, qua individuals, exist
in a purely public domain.
Interestingly, and perhaps parenthetically, it is not only domestic
interactions that disappear in this transformation, but also, in a way
that seems particularly curious for biology, sexual difference itself.
Much as the atomic individual in political and economic discourse
is simultaneously divested of sex and invested with the attributes
of the "universal man" (as if equality can prevail only in the absence
of sexual differentiation), so too, the biological individual is undifferentiated, anonymous, and autonomous-assumed even to be capable (perhaps like the head of the family in the political sphere)
of reproducing itself.
This is most notably true in mathematical ecology, where the
organism, rather than the gene, is the atomic unit. The model underlying all mathematical ecology is that provided by the LotkaVolterra equations, which were introduced into biology over fifty
years ago by two physicists, at least one of whom (Vito Volterra)
was explicit about the virtue of treating organisms as "nonextendable and solid bodies ... indeformable," like the components of
perfect liquids and gases (1901; cited in Ingrao and Israel, 1985).
Indeed, a notable feature of these equations is that they treat all
organisms within a species as interchangeable, without distinguishing features. One consequence of this assumption is that the model
precludes sexual difference, and hence sexual reproduction. For fifty
years this inadequacy has gone virtually unquestioned-for the most
part, even unnoticed. Equally interesting is the parallel that can be
seen in population genetics, where the ultimate atom is the gene,
rather than the organism, where in fact the organism never makes
its appearance mathematically. Nevertheless, in much of the verbal
discourse of population genetics, the individual organipm is stripped
of its sexually distinguishing characteristics much as it is in math-

ematical ecology-treated verbally (and even conceptually) as a selfreproducing entity.!
To speak of the reproduction of an organism in sexually reproducing species is of course an elision, but, like the equally endemic
concept of the "fitness of an organism," it is an elision lacking in
neither significance nor consequence. A clue to its significance might
perhaps be found in the very difficulty that many have in seeing
the problem. One colleague, for example, responded to my query
with the counter, "But what is wrong with speaking of an individual's offspring? Surely, I can say, 'I have a son!' "
What is wrong, of course, is not simply that it is not an "I" who
produces offspring, but, more seriously, that however offspring are
produced, they are not reproductions of anyone or anything. Sexually reproducing organisms do not produce copies of themselvesthey produce offspring that are necessarily unlike each of their parents.
Indeed, this very difficulty has been used by those wishing to
redefine the individual on a lower level, to disqualify the organism's
claim to individuality and to justify the gene's (see, for example,
Dawkins 1982). Because genes do not reproduce sexually, their"offspring" are reproductions; that is, they are direct copies. There is,
however, a problem with how these reproductions are produced.
The fact is that genes do not reproduce themselves any more than
do men. Although they do not require sexual mates, they do require
the enzymatic products of many other genes in the organism. Whole
genomes may perhaps be said to reproduce themselves (as, for example, in cellular reproduction), but genes cannot.
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Recent Shifts in Evolutionary and Ecological Discourse
The usual language in which these debates is couched is, of course,
not the overtly political language I am using here, but a methodologicallanguage. What I have described in terms of a contest over
the domains of public versus private values in evolutionary theory
is more customarily described in terms of a contest between scientific
I

For more details, see the preceding essay in this book.
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and pre- (or proto-) scientific values: a contest, on the one hand, for
a space for phenomenology more complex than is (yet) amenable
to scientific analysis, and, on the other hand, for an expanded domain of properly scientific discourse-where everything is clear, simple, and analyzable. What is of particular interest to me here is the
convergence and interpenetration of political and methodological
languages in the recent history of evolutionary and ecological theory. In the particular arenas on which I will focus in this essayone being the interface between population genetics and evolutionary ecology, and the other centering on mathematical ecology-two
notable shifts have occurred over the past twenty years, each of
which can be described simultaneously in political and in scientific
language. The first shift is the abrupt demise of group selection that\
occurred in the 1960s, and the contemporaneous rise of genic selection-a decisive downward slide in community preference of the
appropriate unit of evolutionary interest, a shift "from the group
above to the gene below." This movement is briefly described by
Stephen Jay Gould in an article entitled, "Caring Groups and Selfish
Genes" (1977). As Gould tells it, the story begins in 1962 with the
publication of V. C. Wynne-Edwards's book, Animal Dispersion in
Relation to Social Behavior-a kind of high water mark for group
selection-and culminates in 1976 with the publication of Richard
Dawkins's The Selfish Gene. Where Wynne-Edwards concluded his
comprehensive review of animal behavior with the claim: "It is necessary to postulate that social organizations are capable of progressive evolution and perfection as entities in their own right" (cited
in Gould 1977:22), Dawkins argued that "the fundamental unit of
'selection' and therefore of self-interest, is not the species, nor the
group, nor even, strictly, the individual. It is the gene, the unit of
heredity." In his opening manifesto, he writes:
[This book] is not science fiction; it is science. Cliche or not, "stranger
than fiction" expresses exactly how I feel about the truth. We are survival
machines-robot vehicles blindly programmed to preserve the selfish
molecules known as genes
They swarm in huge colonies, safe inside
gigantic lumbering robots
they are in you and me; they created us,
body and mind; and their preservation is the ultimate rationale of our
existence (Dawkins 1976:ix).

•

Although Wynne-Edwards was in fact part of a robust tradition

that flourished particularly in the early postwar period and included
such eminent proponents of group selection as Emerson and W. C.
Allee, by the late 1970s it is clear that community sentiment lay
with Dawkins, despite-and even in protest over-his excessively
hyperbolic language. For most (although certainly not for all) biologists, the gene had become the preferred unit of selection; group
selection, on the other hand-just a decade earlier, a widely accepted
concept among evolutionary biologists-had come, in David Sloan
Wilson's words, "to rival Lamarckianism as the most thoroughly
repudiated idea in evolutionary theory" (1983:159). Along with the
repudia.!i0n of group sel~ion, it needs to be added, came the simultaneous dismissal of an entire school (or generation) of evolutionary ecologists.
At approximately the same time, a related development was taking place in mathematical ecology. As early as the late 1920s, competitively interacting species had been modeled by differential equations (in particular, the Lotka-Volterra equations). These equations
and the companion experiments of G. F. Gause had given rise to
what after the mid-thirties came to be known as Gause's Principle:
Two species with similar ecologies cannot live together in the same
place. But until the 1960s, both the theoretical and the experimental
aspects of this effort were widely criticized as "dangerously oversimplified," and the effort was generally disregarded, particularly
by field ecologists. From time to time during this period, it was also
observed that the same equations could be used to model cooperatively interacting species, but this point received even less attention.
The late 1960s, however, saw a dramatic improvement in the
status of mathematical ecology in general and of the Lotka-Volterra
equations in particular, a shift that is reflected in a sharp increase
in mathematical analyses and volume of publication. A new ecology
was born, in which competition emerged as the principal theoretical
construct. By the late 1970s, it was generally agreed that competition
theory had come to dominate theoretical ecology (See, for example,
Salt 1984).
In a simple measure of the centrality of competition within the
theoretical literature itself, Erika Stephens and I have documented
a steep rise in the proportion of papers signaling competition in the
title or key words, beginning in the late sixties and accumulating to
a tenfold increase by the late seventies, with the proportion of papers
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keying mutualism, cooperation, etc., remaining at a level too low to
reflect a decline. 2

completely, if possible, as the fortuitous summation of individual
activities unless there is evidence of coordinated team work ... or
mechanisms for producing group benefit by individual self sacrifice"
(pp. 261-62; italics mine).
.
In this framework, parsimony explicitly implies a methodological
preference, first, for individual selection, and second, for a principled
distinction between chance and a known mechanism. What cannot
be ascribed to a clear, identifiable mechanism is to be attributed to
accident. As a consequence, complex, interspecific, environmental
feedback loops without a known mechanism are automatically devalued-relegated to the realm of "merely fortuitous effects," and
hence "of no biological interest" (p. 9). In the same spirit, compeI
tition-defined so broadly by Williams that it requires no interaction
between organisms-is assumed to be necessarily prior to cooperation. The implications of the shift that Williams advocates are subtle, perhaps not unlike the difference between the principles "innocent until proven guilty," and "guilty until proven innocent."
To support this shift, Williams argues against earlier views as
manifestly unscientific. He writes:

Demise of Group Selection
As the story is usually told, the decisive transition came with the
publication in 1966 of George Williams's enormously influential Adaptation and Natural Selection. According to D. S. Wilson (1983), it
was not any new experiments, or even a new theoretical development, but simply the elegance and clarity of Williams's prose that
lent his book such force. Let us briefly look, therefore, at some of
that prose.
Surely one of its most striking features is its mix of scientific/
analytic and programmatic-indeed, prescriptive-claims. Williams's
goal is to make biology more scientific. To this end, he argues that
certain concepts that have been common to biological discourse are
inherently less suitable-by implication, more conducive to unscientific thinking-than others. The meaning of unscientific, here, like
the meaning of scientific, is elaborated by example. In particular, he
suggests that the concepts or terms "function" and "organization"
are so troublesome that they should be avoided whenever possible.
To put evolutionary biology on the right track, Williams advocates
two general principles, summed up by the terms "parsimony" and
"mechanism." On page 4, he gives us his first "ground rule (or
doctrine)": "In explaining adaptation, one should assume the adequacy of the simplest form of natural selection [that is, genic selection] unless the evidence clearly shows that the theory does not
suffice" (1966:4). He then proceeds to reinterpret Wynne-Edwards's
phenomena in terms of individual selection. In the absence of evidence to the contrary, parsimony demands that we accept his reinterpretation.
Parsimony also demands, Williams later writes, "that an effect
be called a function only when chance can be ruled out as a possible
explanation.... In groups of organisms, an effect should be ascribed
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The journals we searched included The American Naturalist, Ecology, and The-

oretical Population Biology.
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There is a rather steady production of books and essays that attempt to
show that Nature is, in the long run and on the average, benevolent and
acceptable to some unquestionable ethical and moral point of view....
Perhaps biology would have been able to mature more rapidly in a
culture not dominated by Judeo-Christian Theology and the Romantic
Tradition. It might have been well served by the First Holy Truth from
the Sermon at Benares: "Birth is painful, old age is painful, sickness is
painful, death is painful" (p. 255).

Other authors, frequently in far less circumspect language, quickly
followed suit. Richard Lewontin, for example-a younger and perhaps less reflective Lewontin than most of us know today-wrote
in 1967, in an introduction to a collection of papers on Population
Biology and Evolution:
It is unhappily true that there are population biologists who reject the
analytic method and insist that the problems of ecology and evolution
are so complex that they cannot be treated except by holistic statements.
The influence of these people has held up progress in population biology
for many years and, in addition, has tended to degrade population biology as a science. They are the stamp collectors of biology who, because
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they themselves are unable to analyze the complex problems of ecology
and evolution, try to convince the rest of us that nothing but "objective
description" of nature is possible (1967:2).3
In short time, two tacit and complementary equations were collectively established: on the one hand, between conflict, competition, individualism, and scientific realism-that is, what life is really
like-and, on the other hand, between cooperation, harmony, group
selection, "benefit of the species," and a childish, romantic, and
definitively unscientific desire for comfort and peace, benevolence,
and security-indeed, motherliness itself. W. D. Hamilton, lamenting
that "almost the whole field of biology [had] stampeded in the direction where Darwin had gone circumspectly or not at all," suggested that" 'Benefit of the species' can thus serve as a euphemism
and as an escape from inner conflict, permitting us to pay no more
emotionally than our childhood acceptance that most forms of life
exploit and prey on one another" (1975:133-55). And W. Ford Doolittle's review of James Lovelock's Gaia: A New Look at Life on Eartha thesis Doolittle describes as "group selection writ large"-is entitled, "Is Nature Really Motherly?" It begins: "The good thing about
this engaging little book by Jim Lovelock is that reading it gives one
a warm, comforting feeling about Nature and man's place in it. The
bad thing is that this feeling is based on a view of natural selection
. . . which is unquestionably false" (Doolittle 1981:58).
By contrast, Michael Ghiselin offers a view that he claims to be
free from such sentimentalism, presented in such strong terms as to
constitute a challenge, perhaps designed to expose the latent sentimentalism residual in even the toughest among us. He writes:
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It appears to be with some justification, then, that Dawkins can
write in 1982: "Genteel ideas of vague benevolent mutual cooperation [have been] replaced by an expectation of stark, ruthless, opportunistic mutual exploitation.... This kind of unsentimental, dog
eat dog, language would not have come easily to biologists a few
years ago, but nowadays I am glad to say it dominates the textbooks"
(1982:55-56).
As it happens, in the last few years group selection has found
some new advocates, especially Michael Wade and D. S. Wilson,
who have provided both experimental and theoretical demonstration of many of the kinds of phenomena that Williams had dismissed
as unrealistic, if not impossible. Although these authors are careful
to distinguish themselves from the older tradition (sometimes referred to as "silly," or "naive" group selection), their work nonetheless demonstrates the operation of biases in what might be called
the equally naive view of atomic individualism. As William Wimsatt
concludes, in his review of reductionist research strategies:

There is a strong tendency to see and to talk about groups of organisms
as collections of individuals, rather than as unitary entities.... But description of an assemblage of units as a collection is a theory laden description . ... The focus on individual organisms prevents us from at the
same time seeing groups as individuals.... The bias [that results], I suspect, is a perceptual one (1980:249).

Rise of Competition Theory

Note, however, that Lewontin's more recent work (see, especially, Levins and
Lewontin 1986) reveals a quite different view of these issues.

A notably similar kind of language can be seen in a paper that serves
as a precursor to the parallel shift in ecology. Garret Hardin is credited with providing a significant boost to the importance of competition in ecology in 1960 by renaming Gause's Principle, coining
the term "the competitive exclusion principle." Hardin did more
than provide a name: He provided a powerful rhetoric, arguing that
the competitive exclusion principle is not subject to experimental
verification but is simply a matter of logic, or of theory-a theory
that he himself legitimates by reference to its isomorphism to economics. Like Hamilton, Hardin complains of the "bondage of psychological denial":

IS4

ISS

The economy of nature is competitive from beginning to end.... No
hint of genuine charity ameliorates our vision of society, once sentimentalism has been laid aside. What passes for cooperation turns out to
be a mixture of opportunism and exploitation. " .. Given a full chance
to act for his own interest, nothing but expediency will restrain [an organism] from brutalizing, from maiming, from murdering-his brother,
his mate, his parent, or his child. Scratch an "altruist" and watch a
"hypocrite" bleed (1974:24).

•
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We stand at the threshold of a renaissance of understanding, a renaissance
made possible by the explicit acceptance of the competitive exclusion
principle. This principle, like much of the essential theory of evolution,
has (I think) long been psychologically denied.... The reason for the
denial is the usual one: admission of the principle to consciousness is
painful. ... It is not sadism or masochism that makes us urge that the
denial be brought to an end. Rather it is a love of the reality principle....
To assert the truth of the competitive exclusion principle is not to say
that nature is and always must be, everywhere, "red in tooth and claw."
Rather, it is to point out that every instance of apparent coexistence must
be accounted for.... On such a foundation we may set about the task
of establishing a science of ecological engineering (1960:1297).

The shift in starting point advocated by Hardin, remarkably like
the shift advocated by Williams, soon found powerful support in
the community around him. A few people demurred. For example,
L. C. Cole (1960:348-49) pointed out in an immediate retort to
Hardin that the principle of competitive exclusion in fact contains
a simple device for sidestepping any need to account for coexistence;
that is, any observation of apparent coexistence can be simply attributed to a difference between niches, even if that difference is not
visible. In a comprehensive review of the literature on competition
published seven years later, R. S. Miller observed: "In their anxiety
to 'prove' the competitive exclusion principle, ecologists have repeatedly ignored the important fact that many, if not most, laboratory studies of competition have provided better evidence of coexistence than they have of competitive exclusion" (1967:4). Such
observations, however, did little if anything to slow the momentum
of competition theory and growth of mathematical ecology. Within
the new mathematical ecology, the concepts of mutualism and cooperation that had been significantly visible in an earlier qualitative
literature simply failed to make their appearance. Even though they
had long been shown to be amenable to the same kind of mathematical description as competition, mutualism and cooperation went
virtually unstudied through most of the history of mathematical
ecology-until quite recently,4 simply ignored, but on occasion sub-
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ject to a form of dismissal that would appear to require a concept
stronger than that of neglect. I offer just one example to illustrate.
An argument against the utility of studying mutualism in these
mathematical models that is frequently cited after 1973 originates
in a technical analysis of the "qualitative stability" of interacting
populations by physicist-turned-mathematical-ecologist Volterra
Robert May (1973). As it appears in the general literature, the claim
takes the form, "mutualism has a destabilizing effect on communities" (see, for example, Boucher, James, and Keeler 1982; Thompson 1982; Vandermeer and Boucher 1978). Given the extensive influence of this claim, it is worthwhile, and indeed instructive, to
retrace it back to its original source. As May himself acknowledges
in the main text of his original paper, his result (whatever its applicability to real ecological systems) pertains equally to-indeed, cannot discriminate between-competitive and mutualist interactions.
However, in the discussion and the abstract, this result undergoes
an interesting elision. Where the initial statement in the text reads:
"competition or mutualism between two species is less conducive
to overall web stability than is a predator-prey relation," the statement in the abstract reads: "The discussion ... suggests that on
stability grounds predator-prey bonds should be more common than
mutualist ones" (1973:639, 638). Finally, May's summary of this
analysis in his 1974 book is as follows: "From the discussion of
qualitative stability theory, it emerges that while predator-prey
bonds in the food web tend to have a stabilizing influence, symbiosis
or mutualism tends to be destabilizing. This suggests that stability
considerations may playa part in explaining why symbiotic links
between species are relatively uncommon in many natural ecosystems" (p. 4). Henceforth, no further mention appears in May's (or
any other) publications about the equally "destabilizing" effect of
competition, although the claim for mutualism continues, at least in
some of the literature, to this very day.

Conclusion

, Over the last few years, perhaps in response to criticism, tQeories of symbiosis
and mutualism have witnessed a revival of interest almost as remarkable as the earlier
disinterest (see, for example, Boucher 1985).

What I suggest we can see in this brief overview of the literature is
an extensive interpretation on both sides of these debates between
scientific, political, and social values. Important shifts in political
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and social values were of course occurring over the same period,
some of them in parallel with, and perhaps even contributing to,
these transitions I have been speaking of in evolutionary discourse.
The developments that I think of as at least suggestive of possible
parallels include the progressive encroachment of public values into
the private domain of post World War II American life, the cold war,
the rise of consumerism, and the flowering of what Christopher
Lasch (1979) calls a "narcissistic individualism." In popular language, the 1960s gave birth to the "me" generation. Perhaps the
most tantalizing analogue is suggested by Barbara Ehrenreich's argument for the emergence of a new meaning (and measure) of masculinity (1983)-an ideal of masculinity measured not by commitment, responsibility, or success as family provider, but precisely by
the strength of a man's autonomy in the private sphere, his resistance
to the demands of a hampering female. It is tempting to speculate
about possible connections between changes in scientific discourse
and developments in the social and political spheres, but such connections, however suggestive, would clearly have to be demonstrated.
For now, however, I want to focus on another kind of changea transformation not so much in the social or political sphere as in
the scientific sphere. I make this turn, or return, in support of a
more complex account of scientific change that incorporates reverberations within the scientific community along with social and political changes.
In the 1960s, all of biology was undergoing a major transformation in direct response to the dramatic successes of mOleCUlar\
biology. These successes seemed to completely vindicate the values
on which the molecular revolution was premised-namely, simplicity and mechanism. Following the victory of Watson and Crick, and
of others after them, the fever of that endeavor swept through biology leaving in its wake a new standard of science, and of scientific
discourse-one predicated on clarity, simplicity, and analyzability;
on the definition (and implicit restriction) of legitimate questions as
(or to) those capable of clear and unambiguous answers. Every biological discipline felt it-even evolutionary biology, which in some
respects was at the furthest pole. Perhaps precisely because it
seemed conceptually so remote, evolutionary biology may have felt
it most of all. Lewontin (although elsewhere an outspoken critic of
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some of the more inflated claims of molecular biology) inadvertently
provides us with some direct support for this view. Indeed, he begins
his introduction to Population Biology and Evolution (cited previously)
with the following remarks:
The twenty years since World War II have seen a vindication in biology
of our faith in the Cartesian method as a way of doing science. Some of
the most fundamental and interesting problems of biology have been
solved or are very nearly solved by an analytic technique that is now
loosely called "molecular biology." But it is not specifically the "molecular" aspect of biology of the last twenty years that has led to its success.
It is, rather, the analytic aspect, the belief that by breaking systems down
into their component parts, by simplifying them or using simpler organisms, one can learn about more complex systems. As it happens, the
problems that were attacked and are being attacked by this method lead
to answers in terms of molecules and cell organelles.... There is a host
of problems in biology, however, that has been much neglected in these
twenty exciting years, because the answers to them cannot be meaningfully framed in molecular and cellular terms (1967:2).

Lewontin is referring, of course, to problems in evolution. The
remainder of his remarks is devoted to an argument for the applicability of the method, if not the content, of molecular biology to
these problems. He writes, "It is not the case that molecular biology
is Cartesian and analytic while population biology is holistic. Population biology is properly analytic and operates, within the framework of its own problems, by the process of simplification, analysis,
and resynthesis" (1967:1). With these remarks, he leads into the
criticism (quoted above) of the "holists" who have "held up progress."
This new ethic of simplicity, clarity, and mechanism-embodying
the very virtues lauded by Williams-was explicitly carried into evolutionary biology in the name of scientific progress. As it happened,
the values implied also fit conveniently well with other (social, political) values, each set of values providing crucial support for the
other.
However substantive the scientific gains may have been in some
respects, the net effect of this (now scientific/social/political) ethic
has also been a systematic "perceptual bias"-a bias with profound
practical consequences for the entire program of methodological individualism in evolutionary biology, if not elsewhere as well. It may
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well be that the whole is equivalent to the reconstituted aggregate
of its parts, if, in the process of aggregation or summation, all possible interactions among the parts are included. But if certain kinds
of interactions are systematically excluded, our confidence in that
program necessarily founders. My claim here is that such systematic
exclusion does occur, and that it occurs on a number of different
levels. To briefly review the interlocking kinds of "bias" that I see
occurring in practice, I suggest the following schematic listing:
1.

On the most general level: The ethic of simplicity-the privileging
of certain values, even certain methodologies, as having an a priori
superior claim to scientific credibility.
2. Only slightly less general, and crucially related, is the equation of
"scientific" with "tractable": Given the techniques of analysis available (particularly the techniques of mathematical analysis), the equation of science with what we can do inevitably leads to a systematic
technical bias favoring simplicity. That is, because we don't know
how to model complex dynamics, nonlinear interactions are systematically biased against because of the limitations of our technical
know-how. (There is here a further question that needs to be at least
noted, namely, the development of particular techniques in response
(~ to particular demands.)
~ The consequences of this equation of the scientific with the tractable
are greatly compounded by the additional equation between what
we can do and what is; that is, by our temptation to confuse tractability with reality.
4. Finally, and also closely related, a further kind of elision occurs even
within the confines of tractability. This kind of elision-taking the
form almost of inferring tractability from one's prior assumptions of
what is real-is exemplified by the history (or lack thereof) of a
mathematical ecology of mutualism. Even when mutualism can be
introduced into the same technical machinery (as, for example, in
the Lotka-Volterra equations), it is still not pursued. The basic assumption is that competition is what is real, not because it is easier
to model, but because it is what we expect. When the actual difficulties of modeling competition are then in turn suppressed, as they
are in the Robert May story, what we have, given the temptation to
equate the tractable with the real, are the makings of a truly selffulfilling prophecy.

•

160

9
Between Language and Science:
The Question of Directed Mutation
in Molecular Genetics

+
Francis Crick first articulated the "central dogma" of molecular biology in 1957. This principle, Crick explained,
states that once "information" has passed into the protein it cannot get
out again. [Italics in original.] In more detail, the transfer of information
from nucleic acid to nucleic acid, or from nucleic acid to protein may be
possible, but transfer from protein to protein, or from protein to nucleic
acid is impossible (1957:153).

A few years later, Jacques Monod elaborated further:
[W]hat molecular biology has done ... is to prove beyond any doubt butj
in a totally new way the complete independence of the genetic information from events occurring outside or even inside the cell-to prove
by the very structure of the genetic code and the way it is transcribed
that no information from outside, of any kind, can ever penetrate the
inheritable genetic message (cited in Judson 1979:217).

But the credit Monod attributed to molecular biology must be seen
in retrospect as clearly hyperbolic. The unidirectionality of the flow
of genetic information was not in fact proven by the structure of
the genetic code, and even the relatively simple process of transcription then envisioned did not entirely preclude penetration of
Originally published in Perspectives in Biology and Medicine 35(2):292-305, 1992.
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