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INTRODUCTION

Evelyn Fox Keller and Elisabeth A. Lloyd

UNLIKE poets, and even unlike most speakers of ordinary prose, scien-
tists expect and indeed generally assume that their language is (or at least
ought to be) both precise and clear. Scientific terms are intended to mean
neither more nor less than what they say, and to say neither more nor less
than what they mean. In the traditional model for scientific language, at
least since Leibniz, Condillac, and Pascal, terminological ambiguity, uncer-
tainty, and double entendre are generally seen as evidence of scientific in-
adequacy—as impediments simultaneously to progress and to truth and,
accordingly, as impurities requiring removal. In the writings of the early
positivists of this century, insistence on the univocality and unireferential-
ity of scientific language reached a new height.! It might even be said that
escape from the vagaries, opacity, and imprecision of ordinary language
has become one of the primary functions of technical vocabulary.

The reality, of course, is somewhat different. It would be difficult to find
or even to construct a sentence composed strictly of technical terms; in
practice, scientific discourse is entirely suffused with ordinary language,
with terms that bring with them all varieties of the imprecision scientists
seek to avoid. More distressing yet, even technical terms turn out, far more
often than we had hoped, to be plagued by the unruliness of ordinary
language. By virtue of their dependence on ordinary language counter-
parts, technical terms carry, along with their ties to the natural world of
inanimate and animate objects, indissoluble ties to the social world of
ordinary language speakers. In this way, even carefully delineated technical

1. Gillian Beer cites the work of Leonard Bloomfield’s Linguistic Aspects of Science
(1939) as an instance of the linguistic positivism of the earlier part of this century. Bloom-
field wrote, “It is our task to discover which of our terms are undefined or partially defined
or draggled with fringes of connotation, and to catch our hypotheses and exhibit them by
clear statements, instead of letting them haunt us in the dark” (quoted in Beer, 1987,
p. 44).
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terms are bedeviled by semantic shadows that insistently blur their bor-
ders. Words, even technical terms, have insidious ways of traversing the
boundaries of particular theories, of historical periods, and of disci-
plines—in the process contaminating the very notion of a pure culture.
They serve as conduits for unacknowledged, unbidden, and often unwel-
come traffic between worlds. Words also have memories; they can insin-
uate a theoretical or cultural past into the present. Finally, they have force.
Upon examination, their multiple shadows and memories can be seen to
perform real conceptual work, in science as in ordinary language.? They
help to hold worldviews together, to bridge disparate (even contradictory)
concepts, to insulate us from problems we cannot solve. They work to help
make arguments persuasive, even to turn arguments into “proofs.” It is
words that take us from the logic of a predicate calculus to the logos of
scientific reasoning.

Over the past thirty years, the traditional model of scientific language
so hopefully aspired to by working scientists has come under a barrage of
criticism. Not only is the practice remote from the ideal, but significant
challenges to even the possibility of such an ideal language have recently
been posed by scholars in the history, philosophy, and sociology of science
(see, e.g., Kuhn, 1962, 1979; Black, 1962, 1979; Hesse, 1966, 1980,
1985; Rorty, 1985; Beer, 1983). Early on, Thomas Kuhn focused attention
on the importance of (generally unconscious) changes in the meaning of
scientific terms and showed how such changes can signal the profound
shifts in worldviews that we associate with scientific revolutions. For
Kuhn, as for others, this recognition provided a starting point for more
intensive subsequent investigations into the complex (even tortured) rela-
tions between language and “nature.” The possibility of the traditional
goal of univocality and precision for scientific language recedes yet further
if one believes that meanings do not simply change, but, in a certain sense,
accumulate—“carry[ing] the mark of the historical (sedimented) circum-
stances of their origin and use in ever new ways” (Edie, 1976, pp. 154-
158; see also Carlisle, 1980).

In parallel (and virtual synchrony) with Kuhn, Max Black made an
important contribution from a somewhat different perspective to the view
of scientific language as “open rather than closed.” By calling philosophi-

2. See, e.g., the discussion of the concept of “normal” in lan Hacking, The Taming of
Chance (1990). Hacking writes: “The word [normal] is also like a faithful retainer, a voice
from the past. It uses a power as old as Aristotle to bridge the fact/value distinction,
whispering in your ear that what is normal is also right. But also . . ., it has become a
soothsayer, teller of the future, of progress and ends . . .” (pp. 160-161). And finally, “The
normal stands indifferently for what is typical, the unenthusiastic objective average, but
it also stands for what has been, good health, and for what shall be, our chosen destiny.
That is why the benign and sterile-sounding word ‘normal’ has become one of the most
powerful ideological tools of the twentieth century” (p. 169).
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cal attention to the similarities between models and metaphors, Black
(1962) provided a basis for regarding the use of metaphor in the construc-
tion of scientific theories as beneficial. This initial argument for the scien-
tific value of linguistic “open-endedness” (such as that found in the use of
metaphors) has since been considerably extended by others, especially by
Mary Hesse (1966, 1980, 1985). Finally, and most recently, the influence
of critical theory (or deconstruction) has become detectable in discussions
of language and science as authors such as Gillian Beer and Richard Rorty
have tentatively begun to argue for the same kind of conceptual produc-
tivity for ambiguity (or semantic polysemy)? in scientific texts as was ear-
lier argued for in literary texts.

Yet throughout all such efforts to undermine our traditional conception
of a clear demarcation between scientific and ordinary or literary language,
one crucial distinction remains relatively intact. Although it may not be
possible, or even wholly desirable, to achieve a fixed meaning for scientific
terms, the effort to “control and curtail the power of language” remains a
significant feature of scientific activity (Beer, 1987, p. 42). The very extent
to which scientists (far more than speakers of ordinary language) aim at a
language of fixed and unambiguous meanings constitutes, in itself, one of
the most distinctive features of their enterprise. And even though never
quite realizable, this effort to control the vicissitudes of language, like the
commitment to objectivity, reaps distinctive cognitive benefits. The same
effort also reaps distinctive social benefits, on which at least some of the
cognitive benefits depend. It especially serves to delineate a disciplinary
and theoretical community, a community whose participants can be iden-
tified by their tacit agreement to abide by local conventions that restrict
the range of possible meanings and, hence, stabilize the discourse. Because
of the abiding commitment of working scientists to precision and clarity,
to fixed meaning, the elaboration of prevailing instabilities (or multiplici-
ties) of meaning attempted here will be of value to scientists themselves.
We have chosen to concentrate on evolutionary biology for the simple
reason that the borders between subdisciplines in this field are less well
drawn than in many other disciplines, and the conventions necessary to
stabilize meaning are correspondingly less clearly established. It is because
of their commitment to restabilizing their own discourse that scientists
working in this field need to be able to identify the domains where mean-
ings are unstable.

Accordingly, our goal in this book has been to identify and explicate
those terms in evolutionary biology that, though commonly used, are
plagued in their usage by multiple concurrent and historically varying

3. Arguments had earlier been extended for the rhetorical (rather than conceptual) pro-
ductivity of ambiguity in scientific language (see, e.g., Robert Young’s paper, “Darwin’s
Metaphor: Does Nature Select?” in Young, 1985), but just how sharply the distinction be-
tween rhetorical and conceptual can be maintained remains a question for consideration.
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meanings. Our choice of the term “keywords” is thus indebted to
Raymond Williams, for it was he who first used it in this particular sense
and who first alerted us to the social, political, and intellectual value of
exploring the multiple and shifting meanings of familiar terms. Williams’
Keywords (1976) was intended primarily for social and intellectual histo-
rians; this book, by contrast, is intended as much for scientists and phi-
losophers actually working in the field of evolutionary biology as it is for
historians and sociologists of science. These two groups of readers, how-
ever, will surely use the book in different ways.

The relevance of this project to historians of science interested in the
cognitive evolution of scientific theories (that is, in the history of ideas)
will be evident. But it is as a resource for the social history of science that
this project bears its closest resemblance to Williams’ own work on “key-
words.” Williams’ project grew out of what he saw as a problem of vocab-
ulary: “the available and developing meanings of known words, which
needed to be set down; and the explicit but as often implicit connections
which people were making, in what seemed to me . .. particular forma-
tions of meaning.” He wrote:

Keywords are significant, binding words in certain activities and their inter-
pretation; they are significant, indicative words in certain forms of thought.
Certain uses bound together certain ways of seeing culture and society, not
least in these two most general words [i.e., culture and society]. Certain other
uses seemed to me to open up issues and problems, in the same general area,
of which we all needed to be very much more conscious.

Williams is a cultural historian; accordingly, he is primarily interested
in “keywords” as fruitful indicators of social patterns and patterns of
social change. As historians and philosophers of science, however, our
interest in “keywords” is primarily as indicators of patterns of scientific
meaning and of changes over time in the ways that particular scientific
meanings have been structured. Attending to the multiple meanings of key
terms provides a lens through which it is possible not only to understand
better what is at issue in particular scientific debates but also to scrutinize
the very structure of the arguments under debate. Such a lens enables an
exploration of the historically evolving field of meanings from which these
arguments draw and on which they depend. Gould’s essay on “heter-
ochrony,” Damuth’s on “extinction,” Donoghue’s on “homology,” and Ste-
vens’ on “species” all provide good examples of such analyses.

In no case, however, and especially not in evolutionary biology, is the
field of meanings on which scientific representations of nature draw strictly
scientific. Indeed, it is precisely because of the large overlap between forms
of scientific thought and forms of social thought that “keywords”—terms
whose meanings chronically and insistently traverse the boundaries
between ordinary and technical discourse—can serve not simply as indi-



