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AN ECO-BIO-SOCIAL MULTIPLICITY 
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This paper brings Georges Canguilhem and Gilles Deleuze together 
with the contemporary biologist Mary Jane West-Eberhard. I exam-
ine the concepts of (retrospective) adaptation and (prospective) 
adaptivity in Canguilhem’s The Normal and the Pathological in 

light of West-Eberhard’s notion of “developmental plasticity,” 
which is, I claim, adaptivity in the developmental register. In turn, I 
interpret Canguilhem’s notion of “comparative physiology” (linking 
the geographical, the technical and the physiological) and West-
Eberhard’s notion of an “eco-devo-evo” approach to biology in 
terms of Deleuze’s notion of multiplicity. 

 

 

�. Introduction 

What makes Georges Canguilhem’s The Normal and the Pathological1 

a masterpiece is its profound Spinozist/Nietzschean perspective on 

immanent modes of life, the degrees of power of a life. Adherence to 

norms as species-wide averages cannot de�ine health nor can devia-

tion from them de�ine illness. Norms are not statistical averages of a 

population but that which an organism develops in the course of its 

life as it expresses its power across the range of its affects, what it 

can do and what it can undergo; illness is not deviation from a spe-

cies-typical statistical pro�ile but a narrowing of the norm-

developing power of an organism. 

In this paper we will concentrate on the biological rather than the 

medical aspects of Canguilhem’s great book. The two French editions 

of Le Normal et le pathologique appear before (����) and after 

(����) the beginning of one of the most momentous periods in the 

history of the life sciences, the “Molecular Revolution,” whose high 

                                                                 
1 Georges Canguilhem, The Normal and the Pathological, (tr.) Carolyn Fawcett 

(New York: Zone Books, ����). Hereafter cited parenthetically in the text as NP. 
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points include Watson and Crick’s paper2 describing the double helix 

chemical structure of DNA and Jacob and Monod’s paper on “genetic 

regulatory mechanisms in the synthesis of proteins” where the 

notions of “regulatory gene” and “genetic program” are �irst laid out3. 

But before the Molecular Revolution came two other noteworthy 

periods: Darwin’s revolutionary work in the mid-��th century, and 

the Modern Synthesis of the ���
s, which brought together Darwin-

ism, Mendelian genetics, and population genetics. We will pass over 

the Modern Synthesis, but will note that Darwin established three 

necessary factors in evolution by natural selection: variation, heredi-

ty, and differential reproduction. After the Molecular Revolution, the 

standard formulation of evolution by natural selection posited genet-

ic mutation as the source of variation, DNA as the material base of 

heredity, and environmental action as the source of differential 

reproduction, which is metaphorically seen as the result of “selection 

pressure.” In the last few years, however, an “extended synthesis”4 

has brought together new takes on the classical scheme: develop-

mental plasticity5 as an additional source of variation, epigenetic 

factors in heredity6, and niche-construction or co-evolution of organ-

ism and environment in selection.7 

This essay will examine The Normal and the Pathological in light 

of the Extended Synthesis model, with particular attention to West-

Eberhard’s Developmental Plasticity and Evolution, as it relates to 

Deleuze’s ontology laid out in Difference and Repetition.8 Deleuze’s 

notion of multiplicity allows us to make sense of the way Canguilhem 

and West-Eberhard interweave the environmental, the developmen-

tal, and the evolutionary. In particular, we will see how Canguilhem 

distinguishes adaptation (the retrospective state of having been 

adapted to a given set of conditions) from adaptivity (a prospective 

                                                                 
2 James D. Watson and Francis Crick, “A structure for deoxyribose nucleic acid,” 

Nature, vol. ��� (����): ���–�	. 
3 François Jacob and Jacques Monod, “Genetic regulatory mechanisms in the 

synthesis of proteins,” Journal of Molecular Biology, vol. �, no. � (����): ��	–��. 
4 Massimo Pigliucci and Gerd Müller, Evolution: The Extended Synthesis (Cam-

bridge: MIT Press, 
�
). 
5 Mary-Jane West-Eberhard, Developmental Plasticity and Evolution (New York: 

Oxford University Press, 

�). Hereafter cited parenthetically in the text as 

DPE. 
6 Eva Jablonka and Marion Lamb, Evolution in Four Dimensions (Cambridge: MIT 

Press, 

�). 
7 Richard Lewontin, The Triple Helix: Gene, Organism, and Environment (Cam-

bridge: Harvard University Press, 

). 
8 Gilles Deleuze, Difference and Repetition, (tr.) Paul Patton (New York: Columbia 

University Press, ����). Hereafter cited parenthetically in the text as DR. 
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potential to adapt to unforeseen changes in conditions). Whereas 

Canguilhem discusses adaptivity in the physiological and evolution-

ary registers, we will bring these notions together with West-

Eberhard’s notion of “developmental plasticity,” which is, we claim, 

adaptivity in the developmental register. What makes West-

Eberhard’s approach exciting is the idea that environmentally in-

duced developmental plasticity often leads the way in evolution by 

calling upon “unexpressed genetic variation”; hers is thus an “eco-

devo-evo” approach, as distinguished from the more well-known 

“evo-devo” approach. Finally, we will return to Deleuze in the Con-

clusion to show that West-Eberhard’s conception can be productive-

ly understood in terms of what Deleuze calls “counter-effectuation.” 

 

�. Deleuze 

To set the stage, let us make a brief foray into Deleuze’s metaphysics, 

where we �ind a tripartite ontological scheme, positing three inter-

dependent registers: the virtual, the intensive, and the actual. For 

Deleuze, in all realms of being (�) intensive morphogenetic process-

es follow the structures inherent in () differential virtual multiplici-

ties to produce (�) localized and individuated actual substances with 

extensive properties and differenciated qualities that, in the biologi-

cal realm, can be used in classi�ication schemes that distinguish 

species from each other and distinguish the organs of an organism 

from each other. Simply put, the actualization of the virtual, that is, 

the production of the actual things of the world, proceeds by way of 

intensive processes.9  

In a fuller picture of Deleuze’s ontology, we see that the virtual 

�ield is composed of “Ideas,” or “multiplicities,” that are constituted 

by the progressive determination of differential elements, differen-

tial relations, and singularities; what are related are precisely inten-

sive processes, thought as linked rates of change. (DR, �	–��) 

Beneath the actual (any one state of a system), we �ind “impersonal 

individuations,” that is to say, intensive morphogenetic processes 

that produce system states. And beneath these, we �ind “pre-

individual singularities” (that is, the key elements in virtual �ields, 

marking system thresholds that structure the intensive morphoge-

netic processes). We thus have to distinguish the intense “imperson-

al” �ield of individuation and its processes from the virtual “pre-

                                                                 
9 John Protevi, “Adding Deleuze to the Mix,” Phenomenology and the Cognitive 
Sciences, vol. �, no. � (
�
): ���–��. 
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individual” �ield of differential relations and singularities that make 

up an Idea or multiplicity. But it is even more complex than just 

three modes or registers, for we have to distinguish “individuation” 

as the �ield of individuation (called variously “the egg” or the “meta-

stable �ield”), from “dramatization” as the process of individuation 

(embryogenesis or spatio-temporal dynamisms). Deleuze has thus a 

four-fold “order of reasons: differentiation-individuation-

dramatization-differenciation (organic and speci�ic).” (DR, ��; 

trans. mod.) Differentiation is the mark of the virtual, the “pre-

individual,” while differenciation is the mark of the actual, the fully 

individuated end product. So both “individuation” and “dramatiza-

tion” are intensive and impersonal: they are the �ield and the process 

of individuation.  

A simple example distinguishing �ield and process of individua-

tion can be found in the meteorological register, where the �ield of 

individuation is composed of the cloud-ground system with its 

electrical potential differences, while lightning is the process of 

individuation, the production of an event. On a slower temporal 

scale, the �ield of individuation of a weather system would consist of 

bands of different temperatures and pressures in air and water that 

exist prior to and allow for the morphogenesis of wind currents or 

storms, which are the spatio-temporal dynamisms, the processes of 

individuation of singular events, sometimes worthy of their own 

name, as with hurricanes. In the biological register, an example of the 

�ield of individuation is the egg, while the process of individuation is 

embryogenesis; to save Deleuze from tracing empirical individuation 

back to a transcendental identity qua “genetic program” we must see 

the biological virtual as the differential Idea of genetic and epigenetic 

factors, as does the contemporary school of thought known as De-

velopmental Systems Theory or DST, to which, roughly speaking, 

West-Eberhard belongs.10 It is in light of DST that we will turn to 

Canguilhem. 

 

 

 

 

 

                                                                 
10 See also Richard Lewontin, The Triple Helix: Gene, Organism, and Environment; 

Susan Oyama, The Ontogeny of Information: Developmental Systems and Evolu-
tion, nd ed. (Durham: Duke University Press, 

); Susan Oyama, Paul Grif�iths 

and Russell Gray, Cycles of Contingency (Cambridge: MIT Press, 

�). 
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�. Canguilhem 

We will treat four topics in The Normal and the Pathological: (�) 

adaptation and adaptivity; () geo-bio-social humanity or “political 

physiology”; (�) niche-construction; and (�) development and DNA. 

 

(�) Adaptation and Adaptivity 

Canguilhem points us to the need to distinguish two notions of 

adaptation:  
 

There is one form of adaptation which is specialization for a given 

task in a stable environment, but which is threatened by any ac-

cident which modi�ies the environment. And there is another 

form of adaptation which signi�ies independence from the con-

straints of a stable environment and consequently the ability to 

overcome the dif�iculties of living which result from a change in 

the environment. (NP, �)  

 

We will call these “adaptation” and “adaptivity” respectively. They 

are distinguished by their temporal orientation to environmental 

change. Adaptation is retrospective: its present and future are de-

termined by its past. Adaptivity is prospective: its present and future 

are conditioned but not determined by its past. What the past gives 

to adaptation is its actual power to adapt to a range of environmental 

conditions; what the past gives to adaptivity is its potential to adapt 

to a range of environmental conditions that will exceed those of the 

present. 

Even in the physiological register (a relatively short time scale 

relative to the life span of an organism), we encounter adaptivity as 

the ability of an organism to monitor and intervene in processes 

in�luenced by external events that are heading toward viability 

constraints of the organism. Important work on the application of 

this concept in the physiological register has been done by Ezequiel 

Di Paolo, a leading researcher in the enactive approach to the biolog-

ical and cognitive sciences.11 Di Paolo’s essay distinguishes, within 

the founding works of the autopoiesis school by Humberto Maturana 

                                                                 
11 Ezequiel Di Paolo, “Autopoiesis, Adaptivity, Teleology, Agency,” Phenomenolo-
gy and the Cognitive Sciences, no. � (

�): ��–�. See also John Protevi, “Larval 

subjects, autonomous systems, and E. coli chemotaxis,” in L. Guillaume and J. 

Hughes (eds.) Deleuze and the Body (Edinburgh: Edinburgh University Press, 


��). 
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and Francisco Varela, the all-or-nothing character of organizational 

maintenance from a more dynamic notion of homeostatic regula-

tion.12 Di Paolo writes:  
 

Whereas homeostasis connotes the existence of active mecha-

nisms capable of managing and controlling the network of pro-

cesses that construct the organism, conservation is a set-theoretic 

condition that may or may not be realized in an active manner. It 

merely distinguishes between changes of state without loss of or-

ganization and disintegrative changes.13 

 

For Di Paolo, then, the organizational conservation characteristic of 

autopoiesis cannot explain organismic sense-making—directed 

action responding to environmental change relevant for the organ-

ism—precisely because it is all-or-nothing: “But what makes bacteria 

swim up the gradient? What makes them distinguish and prefer 

higher sugar concentrations? As de�ined, structural coupling is a 

conservative, not an improving process; it admits no possible grada-

tion.”14 Di Paolo insists that an organism’s sense-making, its “judg-

ment” as to the improvement of conditions relative to its need, is 

beyond the scope of autopoiesis: “Even if the current rate of nutrient 

intake is lower than the rate of consumption (leading to certain loss 

of autopoiesis in the near future), bacteria will not seek higher 

concentrations just because they are autopoietic since improving the 

conditions of self-production is not part of the de�inition of autopoie-

sis.”15  

The problem is temporal and ontological. Autopoiesis entails syn-

chronic emergence, whereas adaptivity entails diachronic emer-

gence. Notice the dynamic monitoring of multiple processes Di Paolo 

isolates here as necessary for generating singular norms of each 

organism:  
 

Only if they are able to monitor and regulate their internal pro-

cesses so that they can generate the necessary responses antici-

pating internal tendencies will they also be able to appreciate 

graded differences between otherwise equally viable states. Bac-

                                                                 
12 Humberto Maturana and Francisco J. Varela, Autopoiesis and Cognition: The 
Realization of the Living (Boston: Riedel, ��	
); Francisco J. Varela, Umberto 

Maturana and R. Uribe, “Autopoiesis: The Organization of the Living, Its Charac-

terization and a Model,” BioSystems no. � (����): �	�–��. 
13 Ezequiel Di Paolo, “Autopoiesis, Adaptivity, Teleology, Agency,” ���. 
14 Ibid., ���. 
15 Ibid. 
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teria possessing this capability will be able to generate a norma-

tivity within their current set of viability conditions and for them-
selves. They will be capable of appreciating not just sugar as nutri-

tive, but the direction where the concentration grows as useful, 

and swimming in that direction as the right thing to do in some 

circumstances.16  

 

I will propose, bringing Di Paolo and West-Eberhard together, that 

we can think adaptivity in the developmental register as “plasticity,” 

and that this developmental plasticity plays a leading role in evolu-

tion. This “eco-devo-evo” account, which invokes developmental 

plasticity as a source of evolutionary variation, displaces Canguil-

hem’s wrestling with mutationist accounts of the origin of species in 

the New Re�lections section from the ���
s. (NP, �–��) 

Some more evidence can be adduced to show that Canguilhem’s 

notion of adaptivity to presently unforeseen circumstances relies on 

a notion of potential. Discussing the equation of anomaly in relation 

to individual’s activity as in�irmity, Canguilhem writes: “the forced 

limitation to a unique and invariable condition is judged pejoratively 

in terms of the normal human ideal, which is the potential and delib-

erate adaptation to every condition imaginable.” (NP, ��; emphasis 

added) Thus in the physiological register, adaptivity as a reserve of 

potentiality is the key to �lourishing: “Man feels in good health—

which is health itself—only when he feel more than normal [lorsqu’il 
se sent plus que normal]—that is, adapted to the environment and its 

demands—but normative, capable of following new norms of life.” 

(NP, 

) 

Furthermore, to evaluate the normal and the pathological, 

Canguilhem insists, “human life must not be limited to vegetative 

life.” (NP, 

) If you survive even the most harrowing illness, you 

have adapted to imposed circumstance, you are normal qua normal-

ized. But this retrospective adaptation is “paid for by renouncing all 

contingent normativity [normativité éventuelle].” (NP, 

; trans. 

mod.) We have to stress the “event” in the French word éventuelle—

which drops out of the English “contingent”—as that which brings 

forth, in an event, a new form of life. Adaptivity is this potential to 

follow new norms; it is the capacity to follow through on normativity 

as norm-generation. 

There is much to think about here: “adaptation to every condition 

imaginable” relies on a potential, on adaptivity as capacity for inno-

vation in the physiological register. While Canguilhem, as we will 

                                                                 
16 Ibid. 
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shortly see, addresses evolutionary adaptivity, we do not see him 

thematizing developmental adaptivity. We want to think this poten-

tial, this capacity for innovation in the developmental register, as 

“plasticity.” Now in one sense it is dif�icult to distinguish the physio-

logical from the developmental register, for one could say that de-

velopment is just the pattern of changes in physiology across time. 

But this dif�iculty in distinguishing rigorously the physiological from 

the developmental is a nuance we need not pursue. The important 

thing for Canguilhem is the potential to create novelties: “Normal 

man is normative man, the being capable of establishing new, even 

organic norms.” (NP, ��) That potential is both physiological adap-

tivity and developmental plasticity.  

When he shifts to the evolutionary register, Canguilhem invokes 

evolutionary adaptivity with his notion of “anomaly.” Anomalies 

(thought here in terms of mutations as directly hereditary anoma-

lies) are not pathological because they diverge from a species aver-

age; their deviance has potential positive signi�icance that might be 

cashed out in the future: “In biology the normal is not so much the 

old as the new form, if it �inds conditions of existence in which it will 

appear normative.” (NP, ���) Evolutionary adaptivity is also invoked 

at the species level in the idea that “a species’ normality…a certain 

tendency toward variety” obtains “a kind of insurance against exces-

sive specialization, without reversibility and hence without �lexibil-

ity, which is essentially a successful adaptation.” Canguilhem contin-

ues: “in adaptation perfect or completed means the beginning of the 

end of the species. (NP, �–��) 

Finally, we see that species variation is essential for evolution. 

“Unlike humanity which, according to Marx, poses only problems 

which it can solve, life multiplies beforehand the solutions to prob-

lems of adaptation which could present themselves.” (NP, ��) The 

French deserves to be read here: “la vie multiplie d’avance les solu-
tions aux problèmes qui pourront se poser.” (NP, ���) In the condi-

tional (“pourront”) we clearly see the notion of potentiality implied 

in evolutionary adaptivity.  

 

() Geo-bio-social Multiplicity 

One of Canguilhem’s key insights is that human variety emerges in 

complex interweavings of the geographical, the technical, and the 

social, as they intersect the physiological. Here we come across 

Canguilhem’s wonderful passages on bio-sociality: “in the human 

species, statistical frequency expresses not only vital but also social 

normativity. A human trait would not be normal because frequent 
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but frequent because normal, that is, normative in one given kind of 

life (mode de vie).” (NP, ���) 

In Deleuzean terms, Canguilhem invokes a multiplicity here, a set 

of interlocking processes with linked rates of change, a political 

physiology17 if you will: “as far as man and his permanent physiolog-

ical characteristics are concerned, only a comparative human physi-

ology and pathology…of the various ethnic, ethical or religious, and 

technical groups and subgroups, which would take into account life’s 

intricacy and its kinds and social levels, could furnish a precise 

answer to our hypotheses.” (NP, ���) Canguilhem’s version of “polit-

ical physiology” is a geo-bio-social multiplicity encompassing “man’s 

ecology,” as we can see when he invokes the importance of geogra-

phy: “a geographer’s work is of great interest for a methodological 

essay on biological norms.” (NP, ��
)  

Adaptivity, or plasticity, is neither instantaneous nor individualis-

tic in humans. Canguilhem invokes what we can call a “eco-devo-evo-

sociality”ēa multiplicity linking the environmental, the developmen-

tal, the evolutionary, and the social—when he writes: “if we admit 

man’s functional plasticity, linked in him to vital normativity, we are 

not dealing with either a total and instantaneous malleability or a 

purely individual one…. What the species has worked out over the 

course of millennia does not change in a matter of days.” (NP, ���) 

The French human geography school, Canguilhem claims, shows that 
 

there is not geographical destiny. Environments offer man only 

potentialities for technical utilization and collective activity. 

Choice decides. Let us be clear that it is not a question of an ex-

plicit and conscious choice. But from the moment several collec-

tive norms of life are possible in a given milieu, the one adopted 

whose antiquity makes it seem natural, is, in the �inal analysis, the 

one chosen. (NP, ���)  

 

Let us zero in on the phrase “seems natural.” Using the terms of 

Difference and Repetition, we can say this seeming naturalness is the 

result of a “transcendental illusion.” (DR, ��) According to Deleuze’s 

doctrine of the transcendental illusion, here applied to Canguilhem’s 

case of the chosen mode of life, the representation of the properties 

of the actual product (the mode of life) hides the production process 

whereby that mode was actualized from the virtual geo-bio-social 

multiplicity, the virtual web of patterns of processes underlying it. 

                                                                 
17 John Protevi, Political Affect: Connecting the Social and the Somatic (Minneap-

olis: University of Minnesota Press, 

�). 
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Thus the “naturalization” of the social and historical is a fallacy when 

“nature” is seen as determined, as inevitable, rather than as open-

ended adaptivity. 

So, to appreciate human �lourishing, Canguilhem tells us that we 

must understand the multiplicity that is eco-bio-social-technical life: 

“organic vitality �lourishes in man in the form of technical plasticity 

and the desire to dominate the environment [comment la vitalité 
organique s’épanouit chez l’homme en plasticité technique et en avidi-
té de domination de milieu].” (NP, 
�) The technical aspect of 

Canguilhem’s doctrine is that humans are not limited to the organ-

ism. Having extended organs by means of tools, man sees in his body 

only the means to all possible means of action. This means that 

human norms are determined as organism’s possibilities for action 

in a social situation, and so the forms and functions of the human 

body are expressions of socially adopted modes of living in an envi-

ronment. In fact, so deep is the interdependence of nature and cul-

ture in determining human organic norms that we see the need for 

psychosomatic medicine. (NP, ��) 

 

(�) Niche-construction 

With geo-bio-social-technical humanity, to which, as we have just 

seen, Canguilhem devotes memorable analyses under the titles of 

“comparative human physiology” and “man’s ecology,” we have a 

speci�ic example of a general point that is currently addressed in the 

“extended synthesis” school as “niche-construction,” or “co-evolution 

of organism and environment.”18 Niche-construction forces us to 

rethink the concept of adaptation, which did not, Canguilhem claims, 

originate in biology; rather, adaptation is originally a popular con-

cept describing technical activity: adapting tools (and indirectly our 

organs) to the material situation. In nineteenth-century biology, the 

concept of adaptation retains “relation of externality, of confronta-

tion between an organic form and an environment opposing it.” (NP, 

�	�) 

There are in fact, Canguilhem thinks, two externalist principles 

for conceiving “adaptation.” The �irst is the teleological search for an 

optimum of functional satisfaction while the second is a mechanist 

achievement of equilibrium through a submission to necessities. But, 

we are then told, the external opposition of organism and environ-

ment misses niche-construction: “the organism is not thrown into an 

                                                                 
18 Pigliucci and Müller, Evolution, ���–
�. 
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environment to which it must submit, but it structures its environ-

ment at the same time that it develops its capacities as an organism.” 

(NP, 	�) With regard to adaptation in humans, Canguilhem insists, 

we cannot accept the rei�ication implicit in the phrase “social mala-

daptation”: “The psychosocial de�inition of the normal in terms of 

adaptedness implies a concept of society which surreptitiously and 

wrongly assimilates it to an environment, that is, to a system of 

determinisms when it is [instead] a system of constraints 

which…contains collective norms for evaluating the quality of these 

relations.” (NP, 	) Thus we see that niche-construction is particu-

larly true for humans; in fact, “normal and abnormal” are determined 

less by the opposition of two independent causal series, man and 

environment, than by the ability of an organic agent to shape its 

environment. (NP, 	�)  

But human niche-construction is only an example of a gen-

eral process. Development and evolution is not just a process by 

which passive material is molded by an active environment; “in fact 

the environment of the living being is also the work of the living 

being who chooses to shield himself from or submit himself to cer-

tain in�luences. We can say of the universe of every living thing what 

Reininger says of the universe of man: ‘Unser Weltbild ist immer 

zugleich ein Wertbild,’ our image of the world is always a display of 

values as well.” (NP, ���) 

 

(�) Develoment and DNA 

However, despite his insistence on innovative normativity and 

adaptivity, Canguilhem slides toward a certain genetic determinism. 

Written in the ���
s, in the �irst full bloom of the Molecular Revolu-

tion, in the immediate aftermath of Jacob and Monod’s powerful 

���� article introducing the notion of the genetic program, Canguil-

hem’s second edition of The Normal and the Pathological discusses 

the DNA string as “code or message.” Using these “concepts bor-

rowed from information theory” we �ind that substituting one nucle-

otide string for another is “error.” (NP, ��) But “error” needs se-

mantics—a mutation has a biological meaning or sense—which one 

does not have in Shannon and Weaver’s information theory, in which 

information is sheer quantity: we get the same bits of information in 

normal genes and in mutations.19  

                                                                 
19 Evelyn Fox Keller, Re�iguring Life: Metaphors of Twentieth-Century Biology 

(New York: Columbia University Press, ����), �	–��. 
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Canguilhem’s genetic determinism is readily apparent in the fol-

lowing passage: 
 

Since enzymes are the mediators through which the genes direct 

intracellular protein syntheses, and since the information neces-

sary for this function of direction and surveillance is inscribed in 

the DNA molecules at the chromosome level, this information 

must be transmitted as a message from the nucleus to the cyto-

plasm and must be interpreted there, so that the sequence of 

amino acids constituting the protein to be synthesized is repro-

duced, recopied.” (NP, ��–��; emphasis added) 

 

In the original Essay, in the discussion of “comparative human physi-

ology and pathology,” Canguilhem has shown a multiplicity for 

human geo-bio-sociality, for political physiology. (NP, ���) But here, 

in the post-Jacob and Monod discussion of DNA of the New Re�lec-

tions section, he has put DNA in a transcendent command structure, 

as the “master molecule” trope Keller has done so much to decon-

struct. So what we need to do now is to show that the contemporary 

biology has shown a multiplicity in its “eco-devo-evo” approach that 

dethrones the master molecule.  

 

�. West-Eberhard 

Let us proceed from some thought-provoking lines in Evelyn Fox 

Keller’s Century of the Gene20, when she writes:  
 

We might consider the mature mRNA transcript formed after ed-

iting and splicing to be the “true” gene. But if we take this option 

(as molecular biologists often do), a different problem arises, for 

such genes exist in the newly formed zygote only as possibilities, 

designated only after the fact. A musical analogy might be helpful 

here: the problem is not only that the music inscribed in the score 

does not exist until it is played, but that the players rewrite the 

score (the mRNA transcript) in their very execution of it. (NP, ��)  

 

In our analyses, we may call the protein-synthesizing gene the “func-

tional gene” to distinguish it from the DNA sequence as “hereditary 

gene.” What West-Eberhard suggests is that even if functional genes 

are constructed from “unexpressed genetic variation,” that is, that 

                                                                 
20 Evelyn Fox Keller, The Century of the Gene (Cambridge: Harvard University 

Press, 


). 
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the functional gene can be seen as potential, as only existing ex post 

facto, as constructed due to an environmental change, they can 

nonetheless “sometimes precede the evolution of the lineal sets of 

contiguous exons that characterize many [hereditary] genes.” (DPE, 

��) In other words, rather than function following struc-

ture/heredity, it precedes it, and leads to its consolidation in what 

West-Eberhard calls “genetic accommodation.” (DPE, �) But that 

means potentiality (the constructed functional gene is only potential 

in the unexpressed genetic variation) precedes actuality (the later 

evolved contiguous DNA strings). Furthermore, in West-Eberhard’s 

concept of environmental induction of novel phenotypic traits as a 

source of evolutionary potential (DPE, ���; ���ff.), we will see what 

Deleuze calls “counter-effectuation”: the move from the intensive to 

the virtual. 

For West-Eberhard, developmental plasticity is the creativity of 

the phenotype and environment, and not that of the genotype and 

environment. When an adaptive phenotypic change has a genetic 

component, the gene expression networks (the enzymes that regu-

late protein synthesis) for this adaptive phenotypic variant will now 

be selected (if the environmental change reliably recurs). Now these 

accommodated or now newly/creatively expressed gene expression 

networks were only “virtual,” that is, only potentials of the pre-

existing but unexpressed genetic variation that is only revealed ex 
post facto. Here we see the meaning of West-Eberhard’s phrase that 

gene networks are thus “followers” as opposed to “leaders” in evolu-

tion. (DPE, 
) Instead of being the sole causal factors, they are often 

just bookkeeping. That is to say, it is the developmental plasticity 

and the phenotypic adaptivity (in Deleuze’s terms, intensive pro-

cesses of individuation) that takes the lead and brings out the poten-

tial to form the gene expression networks creating functional genes 

on the basis of the previously unexpressed potentials of hereditary 

DNA.  

But here is the crucially important point: the potentiality of the 

hereditary DNA is not preformationism: there is no pre-

sent/actual/homuncular/already-determined “unit” or “program” in 

the DNA that determines the actualization of the potential. The 

virtual is not “self-determining”: it is determined, on the spot, each 

time, by the individuation process. (That is why Deleuze will say the 

condition is no bigger than the conditioned [see DR, 	�]). Recall 

Keller’s musical analogy: “the problem is not only that the music 

inscribed in the score does not exist until it is played, but that the 
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players rewrite the score (the mRNA transcript) in their very execu-

tion of it.”21 

So we see how contemporary critical biology has developed 

strong anti-genetic and anti-reductionist views. There is a distribut-

ed and differential system of feedback among genes and multiple 

epigenetic factors guiding development. Deleuze would call the 

structure of this system a virtual pre-individual �ield. We have seen 

how this �its the notion of “unexpressed genetic variation.” But not 

only that: in West-Eberhard’s concept of genetic accommodation of 

environmental induction of novel phenotypic traits as a source of 

evolutionary potential (DPE, ���; ���ff.), we have seen counter-

effectuation as a reality: we have moved from the intensive to the 

virtual.  

 

Conclusion 

The term “multiplicity” is synonymous with “Idea” in Difference and 
Repetition. The latter should not be seen in a Platonic sense. So let us 

pause to clarify that the Deleuzean virtual is non-Platonic, in two 

senses. First, it is not wholly separated from the actual. Rather, 

intensive processes “counter-effectuate” or “vice-dict” the virtual 

(DR, �	�): there is a two-way traf�ic between virtual and intensive, 

such that the interaction of intensive processes changes the virtual 

conditions for future processes. An example here would be a Deleu-

zean understanding of niche-construction: the actual activities of 

organisms change the selection pressures for future generations. The 

ecological web of relations that we describe as “selection pressures” 

is not ghostly, it is perfectly real, but for Deleuze, it does not have the 

same ontological status as that of a single individuated act (a preda-

tor devouring a prey animal, for instance). Rather, the web is virtual, 

that is, composed of differential elements, relations, and singularities 

that are progressively determined so that at critical points in the 

relation of population changes we can �ind an event such as a popu-

lation explosion, or in the opposite direction, an extinction. Second, 

the Deleuzean virtual realm is not composed of self-identical essenc-

es. Ideas are not sets of necessary and suf�icient conditions for mem-

bership in a group and they are not then instantiated by particulars. 

Rather, Ideas are “differentiated” as zones of intensity in a “space” of 

continuous variation. As such, they are “perplicated” or interwoven, 
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and they blend into each other at their edges in what Deleuze calls 

“zones of shadow.” (DR, �	�)22  

So one connection of Deleuze and the biophilosophy of Canguil-

hem and West-Eberhard is to propose virtuality as the ontological 

status of functional genes relative to structural genes. Protein syn-

thesis is not a mere tracing of a pre-existing form; it is a genuinely 

creative process that integrates a differential �ield. It is more like 

hurricane formation than following a blueprint. In fact, as we have 

seen, it is the intensive that structures the virtual: to return one last 

time to Keller’s metaphor, “the problem is not only that the music 

inscribed in the score does not exist until it is played, but that the 

players rewrite the score (the mRNA transcript) in their very execu-

tion of it.”23 So, we have to see distributed-differential gene-

environment networks as virtual and we have to see West-

Eberhard’s genetic accommodation as counter-effectuation, as 

changing the virtual, as bringing forth previously unexpressed po-

tentials, from intensive processes. 
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