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CREATIVITY AND LIFE

ROBIN DURIE
En r?sum?, les ressemblances de cette nouvelle m?taphysique avec
celle des anciens viennent de ce que l'une et l'autre supposent toute
faite ..., une Science une et compl?te, avec laquelle co?nciderait tout ce
que le sensible contient de r?alit?. Pour l'une et pour l'autre, la r?alit?,
comme la v?rit?, serait int?gralement donn?e dans l'?ternit?. L'une et
l'autre r?pugnent ? l'id?e d'une r?alit? qui se cr?erait au fur et ? mesure,
c'est-?-dire, au fond, d'une dur?e absolue.

Bergson, L'?volution cr?atrice

A "return to Bergson" does not only mean a renewed admiration for a
great philosopher, but a renewal or an extension of his project today, in
relation to the transformations of life and society, in parallel with the
transformations of science.

Deleuze, Bergsonism

"Afterword" to English translation

I
jLIarwin's fundamental insight is that evolution consists in "de
scent with heritable variations that are sifted by natural selection to
retain the adaptive changes."1 Contemporary Darwinian biology tends
to be restricted to an exclusively twofold focus: first, the gene, which

is conceived as the basic element of biological reality, and hence of
life, to the extent that it represents the fundamental unit of heredity;

and second, selection, which is conceived as the sole source of order
in biological organisms, to the extent that inherited genetic variations
leading to a better adaptation of an organism to its environment are
selected to survive within this environment. This focus is fundamen

tally reductionist and functional. The integrity of the organism is

Correspondence to: Staffordshire University, P.O. Box 661, College

Road, Stoke-on-Trent ST4 2XW, United Kingdom.
1 Stuart Kauffman, Investigations (Oxford: Oxford University Press,

2000), 1.

The Review of Metaphysics 56 (December 2002): 357-383. Copyright ? 2002 by The Review of
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sacrificed for genes which, it is argued, simply make organisms as a
vehicle for them to exploit varying environments, the better to en
hance their own chances of survival. This is the position that has
been proposed by Richard Dawkins, in such works as The Selfish
Gene and The Blind Watchmaker. In turn Daniel Dennett has sought,
in Darwin's Dangerous Idea, to demonstrate that natural selection is
itself merely a mechanical, algorithmic, process.2 The position of
Dennett and Dawkins represents what Stuart Kauffman has character
ized as "the central, settled view of almost all contemporary biolo

gists."3
Nevertheless, a number of biologists, predominantly working
within the emerging sciences of complexity, have begun to challenge

this reductionist-hegemony. Their challenge consists, on the one
hand, in a critique of the viability of the thesis that random genetic
mutations allied to selection are the sole contributory factors to evo
lution. On the other hand, there is an attempt to show that when the
evolutionary perspective is shifted from genes in isolation to the or
ganism of which the genes are a constituent part, and in particular to
the relations that hold between the parts of the organism, it is possi
ble to avoid the apparent nonviability that undermines the reduction
ist model. In briefly detailing the twin tracks of this challenge to the
reductionist model, I will indicate how the position developed by the
complexity theorists bears a striking resemblance to the critique lev
eled against the mechanist and finalist interpretations of neo-Darwin
ism by Bergson in Creative Evolution. I will also suggest that one of
the most fundamental principles underpinning the complexity theo
rists' alternative to the reductionist model?namely, the logic of rela
tions?is closely allied to a principle which can sustain a coherent de
velopment of the differential explication of Bergsonism advanced by
Deleuze. In so doing, I hope to establish that such a relational ontol
ogy derived from Bergsonism could offer a metaphysics of the new
sciences of life in much the same way as Bergson intended his reading

2 Daniel Dennett, Darwin's Dangerous Idea (Harmondsworth: Penguin,
1996), chap. 2, sec. 4.
3 Stuart Kauffman, At Home in the Universe (Harmondsworth: Penguin,

1996), 150.
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of Einstein in Duration and Simultaneity to offer a metaphysics of
special relativity.

II
At the outset of his most recent book, entitled Investigations,
Stuart Kauffman, the preeminent complexity theorist, makes a series

of provocative claims. Despite all the remarkable advances made in
the field of molecular biology over the last few decades, it remains the
case, Kauffman asserts, that "the core of life itself remains shrouded
from view_[W]hat makes a cell alive is still not clear to us."4 More
over, 130 years on from the publication of Darwin's Origin of Species,
we still "do not understand evolution."5 These profound and intercon
nected shortcomings may well be a consequence, Kauffman argues, of
the fact that the science of life does not fit into the dominant paradigm
of enquiry of physics and the other natural sciences. This is because
physics is grounded in the fundamental assumption that an adequate

knowledge of the initial conditions of a system, its so-called phase
space, enables us to compute in advance the full consequences of any
event that may transpire within the system. His conviction that evolu
tionary science does not fall within this paradigm is based on an argu
ment detailed in his earlier book, At Home in the Universe.
The most important presupposition of contemporary neo-Darwin
ism is that of gradualism: random "mutations to the genome ... cause

minor variations to the organism's properties." This assumes that
"minor useful variations can be accumulated piecemeal, bit by bit"
over time, to create the complex organisms with which we are con
fronted today.6 Now, in Creative Evolution, Bergson had already crit
icized Darwin's assumption, as set out in chapter 2 of The Origin of

Species, of the gradual "accumulation of insensible variations."7 His
4 Kauffman, Investigations, 2.
5 Ibid., 16.
6 Kauffman, At Home in the Universe, 151.
7 Henri Bergson, Creative Evolution, trans. Arthur Mitchell (Lanham,

Md.: University Press of America, 1983), 63; uvres, ed. Andr? Robinet
(Paris: Presses Universitaires de France, 1959), 548.
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critique forms part of a g?nerai attack on the doctrine of mechanism

as an adequate explanation for the movement of evolution. Bergson
considers two logical possibilities: either evolution consists in the
gradual accumulation of insensible variations or in the accumulation
of sudden and major variations. The key premise for Bergson's argu
ment is that the organ within which the genetic mutation occurs, and
the function of that organ, must not be considered in isolation for, as
he points out, "the organ will be of no use and will not give selection a
hold unless it functions." This insight is itself founded in the more ba
sic philosophical imperative that we do not forget that "all the parts of
an organism are necessarily coordinated."8 As we shall see, it is in the
stress laid upon this principle that Bergson's affinity with certain com
plexity theorists is most evident.
Bearing in mind, therefore, the inseparability of the organ from
its function, Bergson argues that the fundamental issue is how a varia
tion to a part of the organ will affect the overall functioning of the or
gan. Too great a mutation to one part of the organ is likely to disrupt
the overall coordination of the various parts of the organ, leading to a
failure in the functioning of the organ. Equally, were the mutation mi
nor enough to cause no disruption to the functional coordination of
the organ, then it would be unlikely to generate enough of an adaptive
improvement in the organism to result in its gaining an environmental
advantage over other organisms and thus for the mutation to be re
tained by natural selection.9 Bergson's own solution to this paradox is
to suggest that a sudden change must occur, though not to one part
alone of the organ, but rather to the whole of the parts at once.10
Bergson therefore proposes to conceive of evolutionary variation as a

"system of complementary changes,"11 a "whole set [ensemble] of
changes not only simultaneous, not only bound together by commu
nity of origin, but so coordinated that the organ keeps on performing
the same simple function, and even performs it better."12 Clearly, the

8 Bergson, Creative Evolution,
9 Bergson, Creative Evolution,
10 Bergson, Creative Evolution,
11 Bergson, Creative Evolution,
12 Bergson, Creative Evolution,

64; uvres, 549.
64; uvres, 550.
65; uvres, 551.
66; uvres, 551.
67; uvres, 552.
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key issue here is the shift in perspective from the part to the whole.
The heart of Bergson's demonstration will then consist in developing a

specific conception of the whole that will enable such coordinated
variations.
If we now turn back to Kauffman, we find that he also believes
that Darwin's gradualist assumption is flawed, and for reasons similar

to Bergson's, namely, that on the one hand, in "some complex
systems, any minor change causes catastrophic changes in the behav
ior of the system." On the other hand, "even when gradualism does
hold ... it still does not follow that selection can successfully accumu
late the minor improvements." This is because if the mutations are mi
nor or, as Bergson writes, insensible, selection may well accumulate
minor improvements, but it is equally likely to accumulate minor ca
tastrophes.13 Thus, for reasons that are essentially the same as Berg
son's, Kauffman begins to doubt that mechanistic selection alone is
sufficient to account for evolution.
Kauffman's response to these flaws in the mechanistic account of
evolution will consist in a claim that he advances about fitness land

scapes. Consider a biosphere. The degree of fitness of an organism
with regard to this biosphere can be plotted on a graph, whereby
peaks and troughs represent greater or lesser fitness, respectively.
This represents the fitness landscape. Natural selection is then con
ceived as "pulling" an adapting population toward the peaks on the fit
ness landscape. But if we insist on random mutation and conceive of
this fitness landscape as being itself wholly random, then "error" mu
tations are as likely to be selected as "improvement" mutations. Yet
the situation is in fact more complex than this for a change in the fit
ness of one organism leads to a correlative change in the overall fit
ness landscape; but, of course, such changes are occurring across all
the organisms within the biosphere, and so the changes to the fitness
landscape itself are of a correspondingly high order. Not only do or
ganisms evolve; the fitness landscape of the biosphere also evolves.
There would be no way of "knowing" whether the mutation would ulti
mately lead to an improvement or a catastrophe, no way of knowing

13 Kauffman, At Home in the Universe, 152.
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whether, for instance, climbing a nearby short ascent would enable a
subsequent peak to be reached.14

Kauffman's response to this apparent aporia is to propose that

real fitness landscapes are not random but rather, "'correlated'?
nearby points tend to have similar heights."15 If we maintain the in
sight that altering one element of an organism affects the overall fit
ness landscape, the model can be made more realistic by connecting
this element to a number of other elements, these connections being
determined by the principle that a change in one of the elements re
sults in a corresponding change to the other elements, with the result
that each element's fitness is randomly affected. The greater the num
ber of connections among the elements of the organism, the greater

the "web of conflicting constraints" to which the organism is sub
jected; and the greater the number of conflicting constraints, the more

rugged the terrain of the fitness landscape. When a small alteration to
one element randomly affects the large number of elements to which
it is connected, the consequence for the evolution of the organism is
that "there is a large number of rather modest compromise solutions
rather than an obvious superb solution. There are, in other words,

many local peaks with very low altitudes. Because landscapes are
more rugged, adaptation becomes harder.. . . [A]daptive evolution to
the highest peaks is virtually impossible."16
When there are a high number of connections between elements
and thus a high number of conflicting constraints, the ruggedness of

14 Kauffman, At Home in the Universe, 154. The evolution of a bio

sphere indicates the source of the fundamental difference between the sys
tems described by classical physics, and the systems analyzed in complexity
theory. Thus, even in a system displaying chaotic behavior, the future behav
ior of the system can be computed using fixed laws, although in practice, mi
nor variations to initial conditions can lead to large changes in the predicted
outcome. What is significant about a biosphere is that the laws governing its

behavior are themselves subject to change. One of the decisive issues at
stake in the development of an immanent, rather than a transcendent, ontol

ogy?a project with which the current paper is engaged?consists in ac

counting for the propensity for laws to change as a consequence of changes
in the systems which the laws govern. It should be noted in passing that the
rate of change of the laws governing the biosphere, or in other words, the fit
ness landscape, is of necessity slower than the rate of change of biosystems
within the biosphere. If this were not the case, evolution of individual bio
systems would become impossible.
15 Ibid., 169.
16 Ibid., 173.
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the fitness landscape is random, representing the fact there is little to

choose between configurations of elements from the perspective of
fitness, and thus little potential for evolution. Kauffman's notion of a
correlated landscape therefore consists in a fitness landscape which is
rugged (without ruggedness, there would be no potential for evolu
tion), but not randomly so. What this would entail is that there would
be a higher probability of an adaptive change ultimately leading to a
greater degree of fitness, or in other words, a greater probability of
climbing toward a peak on the fitness landscape rather than descend
ing back toward a trough. But even here, it remains the case that the
ruggedness of the landscape represents the fact that the organisms are
bound by a high number of conflicting constraints, and these "conflict
ing constraints imply that as adaptive searches climb higher towards

peaks, the rate of improvement slows exponentially."17 The more
complex an organism becomes, the more the organism must rely on
compromise solutions, rather than optimum solutions, to adaptive
problems.
Kauffman's models confirm, on the one hand, Bergson's critique
of the limitations of mechanistic selection as the sole basis of evolu
tion, and indicate, on the other hand, one possible means of overcom
ing these limitations. But in what would this correlation, or nonran

domness, of a fitness landscape consist? In developing an answer to
this question, is it possible to maintain the affinity with Bergsonism?

In At Home in the Universe, Kauffman's suggestion is that the
correlation of fitness landscapes expresses "principles of self-organi
zation" and that these principles of self-organization constitute the
"precondition o? evolvability itself."18 The self-organization of a struc
ture, which expresses itself as a correlated fitness landscape, is mani
fested in the stability of a structure, its robustness, and Kauffman's
proposal is that "there is a clear link between the stability of the dy

namical system and the ruggedness of the landscape over which it
adapts."19
In order to gain a clearer insight into the relations between self
organization, robustness, and evolvability, I will now turn to the line of
thinking developed by one of Kauffman's fellow complexity theorists,

17 Ibid., 180.
18 Ibid., 185.
19 Ibid., 187.
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Brian Goodwin. Kauffman writes that he and Goodwin share the con
viction that "life has an inalienable wholeness,"20 and Goodwin explic
itly develops his account of self-organization, robustness, and evolv
ability from the perspective of wholeness. It is from precisely this
perspective that the significance of relations within the proposals of
Kauffman and Goodwin will emerge, and it is this logic of relations
that will return us to the heart of Bergsonism.

Goodwin's fundamental thesis is that "organisms cannot be re
duced to the properties of their genes and have to be understood as
dynamical systems with distinctive properties that characterize the
living state."21 Thus, Goodwin argues that while it is correct to assert
that the set of chromosomes in a fertilized egg contains the instruc
tions, in the form of a genetic program, for determining the molecular
composition of a developing organism at any point in its development,

it nevertheless remains the case that these instructions are insuffi

cient by themselves to account for the processes of ontogenesis.22
This failure stems from the fact that "knowing the molecular composi
tion of something is not sufficient to determine its form."23 What is
missing is a knowledge of the "principles of organization" that are in
volved in the system and which determine the forms that the system

can take.

Here, Goodwin is making the same claim as Kauffman, when he
argued that the correlation of fitness landscapes expresses principles
of self-organization, principles that constitute the precondition of
evolvability itself. I draw attention to this mode of arguing because it
is exactly the same as that employed by Deleuze on numerous occa
sions, most notably in his readings of Kant. In these readings, Deleuze
repeatedly affirms the Kantian demonstration of the illegitimacy of
Descartes's move from the indeterminate "I am" to the determined "I
am a thinking thing." What Descartes elides is a principle of determin
ability that would render the "I am" determinable as thinking.24 For
Kant, it is the form of time that renders the indeterminate "I am" de

terminable.

20 Ibid., 275.

21 Brian Goodwin, How the Leopard Changed its Spots (London: Orion

Books, 1997), 3.
22 Ibid., 33.
23 Ibid.
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All of this has a twofold significance for our current concerns. On
the one hand, the critique of the reductionist genetic model of evolu
tion by the complexity theorists repeats Kant's critique of Descartes.
In complexity theory, the principle of self-organization in effect serves
the purpose of rendering the genetic program determinable. On the
other hand, however, this very same point will take us to the heart of
the question of the viability of a Bergsonist differential metaphysics of
evolution and life. The key question will be whether, within the differ
ential explication of Bergson, it is possible to maintain that difference
in-itself, what Bergson calls the heterogeneous multiplicity, is ren
dered differentiable by a principle of difference.25
Now, as Goodwin reminds us, during the life of an organism, all
the molecular components of every cell undergo a continuous process
of change, whereby each constituent element is continually being re

placed even though the organism itself remains, in its type, un
changed. This is because, Goodwin argues, through this process of
perpetual change, what "does not change in organisms is certain as
pects of the organization of the materials, their dynamic relation
ships."26 In so emphasizing the significance of the role of dynamic re
lations within the development of the organism, Goodwin brings to
the fore an issue which had already possessed an implicit significance

24 Compare Kant, Critique of Pure Reason, trans. Norman Kemp Smith
(London: Macmillan, 1929), B157-9. This motif in Deleuze's work is further
developed in Difference and Repetition. There Deleuze utilizes the notions
of the "dark precursor" and the "disparate" to represent the "differentiator"
[diff?renciant] of difference-in-itself, that which renders difference-in-itself
differentiate, or, in other words, that which renders the virtual actualizable.
See, for instance, chap. 4 of Deleuze, Difference and Repetition, trans. Paul
Patton (London: Athlone, 1994); Diff?rence et r?p?tition (Paris: Presses Uni
versitaires de France, 1968).
25 As Deleuze writes, "difference must immediately relate the differing
terms to one another.... [D]ifference must be articulation and connection in
itself; it must relate different to different without any mediation whatsoever
by the identical, the similar, the analogous or the opposed." And he contin
ues, "The most important difficulty, however, remains: is it really difference
which relates different to different? ... Does difference between differences
relate difference to itself without any intermediary?"; Difference and Repeti
tion, 117 and 119; Diff?rence et r?p?tition, 154 and 156. If, in the final analy
sis, Deleuze remains closer to Bergson than to Hume, it is because a positive
answer to these questions can be sustained from within Bergsonism, whereas
for Hume, the fundamental principle of association relating the indeterminate
atoms of experience is resemblance.
26 Goodwin, How the Leopard Changed its Spots, 36.
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within Kauffman's argument. We recall that for Kauffman, the evolu
tion of the fitness landscape was a consequence of the fact that there
were connections between the elements of the system, to the extent
that the greater the number of connections between the elements, the
greater the change to the overall fitness landscape that would result
from a mutation to one of these connected elements. There seems,
therefore, to be a, prima facie link between the principle of self-orga
nization and the priority accorded to relations, or connections, in the
work of Kauffman and Goodwin. It is this link which, I believe, under
pins their understanding of life as a whole.
Like Kauffman, Goodwin contends that the principles of self-or
ganization manifest themselves in the stability of a structure, its ro

bustness. At the heart of Goodwin's text is a demonstration that a

certain symmetry in organisms is inherently unstable, and that the
process of development consists in an initial symmetry breaking con
sequent to a perturbation of the system. Crucially, this perturbation is
not the cause of the development but merely a trigger that initiates the

development. Thus, Goodwin writes that his concern will not be
"how external influences act, but what kind of dynamic organization
in the [organism] gives it the irresistible tendency to break symmetry
and to start its path towards complex form."27 Goodwin proceeds to
show how patterns of spatial order that emerge from certain chemical

reactions?in this case, the Beloussov-Zhabotinsky reaction?are the
same as those exhibited in the development of the system of cells con
stituting the cellular slime mold amoeba. He then argues that despite
the fact that the two systems involve quite different molecules, the
similarity in the development of the spatial patterns results from the
"similarities in the relationships" between the molecules of the two
systems.28 He therefore concludes that:
What counts in the production of spatial patterns is not the nature of the

molecules and other components involved, such as cells, but the way
these interact with one another in time (their kinetics) and in space
(their relational order . . . ). These two properties together define a
field. ... I refer to the emphasis on self-organization, the capacity of

these fields to generate patterns spontaneously without any specific in
structions telling them what to do, as in a genetic program_There is
no plan, no blueprint, no instructions about the pattern that emerges.

What exists in the field is a set of relationships between the components

27 Goodwin, How the Leopard Changed its Spots, 42.

?Ibid, 47.
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of the system such that the dynamically stable state into which it goes
naturally ... has spatial and temporal pattern.29

Two aspects of this passage are philosophically striking. First,
Goodwin once again stresses that it is the dynamic relations between
the elements of the system that are significant, not the material consti

tution of these elements. Second, Goodwin emphasizes that there is
nothing transcending the system that governs the ultimate state to
which the system tends. In other words, the ontological nature of the
process described by Goodwin is fundamentally immanent. When we
take the priority accorded to dynamic relations and the immanent na
ture of the principles of self-organization together, we begin to see the
extent to which the metaphysical nature of what Goodwin is propos
ing is in a profound sense Bergsonist. In order to confirm this claim,
we must turn to the way in which Bergson utilizes the Riemannian no
tion of the multiplicity (Mannigfaltigkeit). In a number of recent pa
pers, I have sought to show that an appreciation of how the multiplic
ity functions in Bergson's work is fundamentally necessary if we are
to grasp how Deleuze seeks to generate an immanent ontology out of

Bergsonism.30
To recap briefly, Deleuze argues that what is significant about
Bergson's recourse to multiplicities is that, on the one hand, they are
both one and many, thereby overcoming the traditional Platonic prob
lem, expressed for instance in the Parmenides, of how the one and
the many interact. On the other hand, and in contrast to sets, there is
no transcendent principle that governs the elements of the multiplic
ity. However, in my recent work, I have sought to go beyond these for
mulations and, following Husserl, have stressed that the multiplicity
consists in a number of elements whose only distinguishing character
istic is, precisely, that they differ from one another. To this extent, the

multiplicity is indeterminate. It comes to be determined solely ac
cording to the relations into which the elements of the multiplicity
may enter. These relations are determinate with respect to form but
indeterminate with respect to content. Thus, as Husserl says, these

formal relations alone "determine both the field and its form.'"
29 Ibid., 48.

30 See, in particular, "Splitting Time: Bergson's Philosophical Legacy,"

Philosophy Today 44 (2000): 152-68; and "Immanence and Difference: To
ward a Relational Ontology," Southern Journal of Philosophy 60, no. 2
(2002): 161-89.
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Equally, however, it is the elements comprising the multiplicity that
"make possible [erm?glichen]" these relations, to the extent that in
actualizing the relations, the elements come to determine the multi
plicity.31 Once again, this conception of the multiplicity emphasizes
the absolute priority of relations while at the same time underscoring
that these relations in no way determine the material content of those
elements. Equally, however, the immanent nature of the ontology of
the multiplicity is brought home by the fact that the relations do not
themselves transcend the multiplicity, for they are made possible by
the elements which they determine. By focusing on the ontologically
relational aspect of the multiplicity we are, therefore, able to go fur
ther in showing how the multiplicity underpins the possibility of a
Deleuzian immanent ontology. In what follows, therefore, I want to

explore in more detail how a certain Bergsonism, when understood
from the perspective of the relational ontology that is founded in the
theory of multiplicities, provides a metaphysics for the complexity
theorists' accounts of life and evolution. At the same time, as I have
indicated, I want to assess whether in Bergson we find that the differ
entiator of pure difference is itself determined by the principle of dif

ference.

Ill
Goodwin's basic thesis is that the "important properties of com
plex systems are to be found not so much in what they are made of as
the way the parts are related to one another and the dynamic organi
zation of the whole: their relational order." But, he continues, the pat

terns expressed by this dynamic organization "cannot be predicted
from a knowledge of the properties of the component parts in isola
tion."32 It was suggested above, following Kauffman, that dynamic

self-organization tends toward robustness. In a series of detailed
analyses, Goodwin shows that the process of development of organ
isms tends to take place by symmetry breaking, or bifurcation, from
states of higher symmetry to lower symmetry, from lower complexity
or uniformity to complex patterns.33 What the computer models of
31 Husserl, Logical Investigations, trans. J. N. Findlay (London: Rout
ledge, 2001), "Prolegomena," ?70.
32 Goodwin, How the Leopard Changed its Spots, 73.
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Goodwin and Kauffman show?and what is confirmed by the empiri
cal study of many living organisms?is that there are certain forms
which are, so to speak, highly probable outcomes of this process of bi
furcation. One of the most carefully analyzed examples of this is the
formation of whorls in the algae Acetabularia and its relatives.34
Goodwin suggests that we might think of these complex patterns,
which are the apparently highly probable outcomes of the process of
bifurcation, as "explications" of the "implicate" relational order that
determines the process of dynamic self-organization. Once again, it
should be noted in passing that this language of implication and expli
cation is exactly the same as that which is frequently used by Deleuze
in trying to convey the nature of his immanent ontology.35 What is
most important for Deleuze, from the perspective of immanence, is
that the implicate order does not remain indifferent to?that is, re
main transcendent to, and thus unaffected by?the process of explica
tion. It is noteworthy, therefore, that Goodwin stresses that the pro

cess of the dynamic explication of the implicate order itself
"influences the implicate order."36 It is precisely this influence, con
sisting in "the dynamics changing the shape while the changing shape
feeds back on to the dynamics," which results in the "stabilizing [o?]
the modes that generate the form" and thus the creating of the "condi
tions for the next bifurcation." Goodwin therefore concludes that "or

dered complexity emerges through a self-stabilizing cascade of sym
metry-breaking bifurcations" and that this order is expressed as "a
kind of self-similarity of structure on successively smaller scales, as in
a fractal pattern."37

The consequence of this argument is that, returning to Kauff
man's models, the fitness landscape is not randomly rugged but corre
lated. The high probability of dynamic processes of self-organization
resulting in certain structures and the inherent stability of these struc
tures suggest that evolution does not have to "search" through a ran

dom domain. In Kauffman's famous phrase, nature gets "order for
free." But even though I have stressed the affinity between Goodwin's

33 Ibid., 89.

34 For a detailed discussion of this, see chap. 4 of How the Leopard
Changed its Spots.
35 See, in particular, chap. 5 o? Difference and Repetition.
36 Goodwin, How the Leopard Changed its Spots, 96.

37 Ibid., 100.
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position and Deleuze's ontology, it must nevertheless appear as
though there is a major discrepancy between Bergson's philosophy of
evolution and the theory of self-organization being proposed by Kauff

man and Goodwin. For does not the claim that certain stable out

comes of the process of self-organization are highly probable suggest

that these evolutionary and developmental outcomes are precisely
predictable?38
In fact, it is just here that we encounter the most striking affinity

of all between Bergsonism and complexity theory. For the processes
of self-organization are determined by nonlinear rather than linear dy

namics. As a consequence, it would not be possible to develop a gen
eral taxonomy of biological forms that could:
produce a complete description of all possible organisms-This is be

cause there is a radical unpredictability in the dynamics of these non
linear systems, which are always open to unexpected novelty. This is

the creative foundation of biological process_The future will always

contain unpredictable revelations.39

This same argument is explicitly echoed by Kauffman in his most re
cent work, Investigations, where he argues that:
The biosphere, it seems, in its persistent evolution, is doing something
literally incalculable, nonalgorithmic, and outside our capacity to pre

dict, not due to quantum uncertainty alone, nor deterministic chaos

alone, but for a different, equally, or more, profound reason: Emergence
and persistent creativity in the physical universe is real.40

Kauffman's and Goodwin's shared insistence on the unpredict
ability of evolutionary processes, and hence on the reality of creativ

38 It is precisely the deterministic aspects of both mechanism and final
ism that provoke Bergson's critique in Creative Evolution.
39 Goodwin, How the Leopard Changed its Spots, 103.

40 Kauffman, Investigations, x. The significance of the reference to

quantum uncertainty is that this latter uncertainty is predictable. That is to
say, one can finitely determine, or calculate, in advance the possible results
of the Schr?dinger equation even though one is unable to state in advance
which of these will be actualized. The nature of the unpredictability of pre
adaptation is, therefore, different in kind from that of quantum uncertainty.
It is for similar reasons that Kauffman's position goes beyond that of Jacques
Monod, who had argued that "the biosphere does not contain a predictable
class of objects or events but is a particular event, certainly compatible in
deed with first principles, but not deducible from those principles and there
fore essentially unpredictable"; Chance and Necessity, trans. Austryn Wain

house (Glasgow: Collins, 1974), 49.
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ity, returns us explicitly to Bergson's theory of Creative Evolution.
But in choosing to return to Bergsonism at this precise juncture, are
we not willfully overlooking the near universal opprobrium in which

Bergson's work, and specifically his notion of ?lan vital, is held by
contemporary science? Thus, Kauffman himself sardonically observes
that, "Like any other fine French perfume, without which flesh was,
well, flesh, ?lan vital was said to be an insubstantial essence that per

meated and animated the inorganic molecules of cells and brought
them to life."41

Does the apparent inadmissibility of any appeal to such a notion
as ?lan vital render Bergson's philosophy of creative evolution equally
irrelevant to the newly invigorated attempts to theorize creativity, in
novation, and novelty in contemporary science?42 The inappropriate

ness of assuming that the proposal of the ?lan vital represents a
straightforward retreat into metaphysical speculation is demonstrated
by Bergson's listing of nine ideas "evoked by the idea of an ?lan vital,"
the neglect of which, he proceeds to warn us, reduces ?lan vital to "an
empty concept, like that of the pure 'will to live'... a barren theory of
metaphysics." Taking these ideas into account, on the other hand, re
veals the extent to which ?lan vital is "an idea full of matter, obtained
empirically."43 The most notable of these nine ideas is the last and
most essential, which Bergson characterizes as "the impossibility of
forecasting the forms which life creates in their entirety, by discontin
uous leaps, all along the lines of its evolution."44

In his discussion of this ninth empirical idea leading to the con
cept of ?lan vital, Bergson stresses that the determinism which re
veals the failure of pure mechanism and pure finalism as theories of
evolution discloses the "inefficacy of time" within these theories. By
contrast, the idea of the ?lan vital can, "by the indivisibility of what is

41 Kauffman, At Home in the Universe, 33.
42 See, for instance, Lee Smolin, "The Present Moment in Quantum Cos

mology," in Time and the Instant, ed. Robin Dune (Manchester: Clinamen
Press, 2000), 112-43. It should be reiterated in passing that the characteriza
tion of Bergson as a vitalist by generations of both scientists and philoso
phers is wholly spurious. Bergson launches a devastating critique of vitalism

in Creative Evolution, 42-3; uvres, 530-1.
^Bergson, The Two Sources of Morality and Religion, trans. R. Ashley
Audra and Cloudesley Brereton (New York: Doubleday Anchor, 1935), 115;
uvres, 1072-3.
44 Ibid.
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sensed [senti] internally and the divisibility to infinity of what is exter

nally perceived, give the idea of that efficacious and real duration,
which is the essential attribute of life."45 From this perspective, there
fore, ?lan vital is for Bergson that mark borne by living beings which
signifies that dur?e is their essential attribute. However, this signifi
cation of the duration of life is in turn grounded in a fundamental prin

ciple of difference, which is here manifested in the distinction be

tween "the indivisibility of what is sensed internally and the

divisibility to infinity of what is externally perceived." There are am
ple passages within Creative Evolution which confirm that this same
principle of difference determines the analyses contained within that
text.46
The principle of difference, manifest here in the distinction be
tween divisibility and indivisibility, has its original source in Berg
son's discussion of divisible, or discrete, and indivisible, or continu

ous, multiplicities in Time and Free Will. Recalling our earlier
discussion of multiplicities, we can characterize these two multiplici

ties according to the formal relations that determine the elements
within each. In Time and Free Will, Bergson demonstrates that the
relations determining the multiplicities both pertain to difference.

1072.

45 Bergson, The Two Sources of Morality and Religion, 115; uvres,

46 The following citations are representative:
"Life does not proceed by association and addition of elements, but by
dissociation and division [d?doublement]11; Bergson, Creative Evolution, 89;

uvres, 571.

"[0]ur study of the evolution movement will have to unravel a certain
number of divergent directions . . . , to determine the nature of the dissoci

ated tendencies. . . . Combining these tendencies, we shall get an approxi

mation, or rather an imitation, of the indivisible motor principle whence their

impetus proceeds [d'o? proc?dait leur ?lan]"; Bergson, Creative Evolution,

101; uvres, 581.

"While, in its contact with matter [mati?re], life is comparable to an im
pulsion or an impetus [impulsion ou ? un ?lan], regarded in itself it is an im
mensity of virtuality, a mutual encroachment of thousands and thousands of
tendencies which are, nevertheless, 'thousands and thousands' only when re
garded as outside of each other, that is, when spatialized. Contact with mat
ter is what determines this dissociation. Matter divides actually [effective

ment] that which was none other than multiple virtually. . . ."; Bergson,
Creative Evolution, 258; uvres, 714; translation modified.

"Very probably it is not the cells that have made the individual by means
of association; it is rather the individual that has made the cells by means of

dissociation"; Bergson, Creative Evolution, 260; uvres, 715.
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Thus, the differential relation governing the elements of the discrete
multiplicity is one of difference-of-degree. As a consequence, the ele
ments of the discrete multiplicity are divisible. In a process of divi
sion, what is essential is that the elements divided do not change but
rather maintain their identity. Thus, if one were to divide a multiplic

ity of apples among one's children, the apples that the children re
ceived would be the same as those making up the initial aggregate. On
the other hand, the differential relation governing the elements of the
continuous multiplicity is one of difference-in-kind. In arguing that
this multiplicity is "indivisible," Bergson is claiming that the relation
between the elements is such that they are subject to a process of dif
ferentiation rather than division and that, as a consequence of this
process, the elements change rather than maintaining their identity.

Furthermore, the multiplicity itself of which they are elements
changes in this process of differentiation. Thus, if one were to remove

an apple from an aggregate, the aggregate would be changed by de
gree?there would be fewer apples?but not in kind?what was left
would still be an aggregate of apples; but if one were, so to speak, to
remove happiness from a flow of consciousness, one would not have
the same quality of consciousness, though to a lesser degree.47
Rather, the presence or absence of happiness alters (modifie) the
whole multiplicity, that is, changes it in kind. As Bergson writes,
"what we must say is that we have to do with two different kinds of re

ality, the one heterogeneous . . . the other homogeneous." Of the
former, he subsequently writes, that it "might well be nothing other
than a succession of qualitative changes, which melt into and perme
ate one another, without precise outlines, without any tendency to ex
ternalize themselves in relation to one another, without any affiliation
to number; it would be pure heterogeneity."48
This discussion of Time and Free Will provides the initial motiva
tion for Deleuze's differential explication of Bergson, presented first
in the 1956 essay "Bergson's Conception of Difference," and then more

47 Similarly, length is a divisible multiplicity?dividing a line measuring
30 cm in length into three gives three lines of length 10 cm?whereas temper

ature is indivisible?if one were to divide a quantity of liquid at 30?C into

three equal quantities, the temperature of each of these smaller quantities
would still be 30?C rather than 10?C.

48 Bergson, Time and Free Will, trans. F. L. Pogson (London: Macmillan,

1910), 97 and 104; uvres, 66 and 70.
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fully in the 1966 monograph entitled Bergsonism. Deleuze insists that
Bergson begins from a concept of internal difference or pure differ
ence-in-itself. As Deleuze writes, in Bergson, what differs has become
substance.49 From this pure difference, two tendencies are differenti
ated?matter and duration. The determining relational characteristic
of both tendencies is that they are differentiable rather than divisi
ble.50 There is then an external difference between these two tenden

cies, consisting in their respective tendencies toward either contrac
tion or relaxation ("de-tension"). The externality of this difference is
reflected by the fact that matter and duration, just like perception and
memory, always form a mixture, a "mixture which divides itself into
the two tendencies: matter is in effect a tendency, because it is de
fined as a relaxation; duration is a tendency, being a contraction."51 It
becomes clear from this how the principle of difference determines
the difference between internal and external difference: when there is

an external difference between two things coexisting within a mix
ture, these can be divided; that which differs internally, that is to say,
difference-in-itself, is indivisible.

However, we should not understand the relation between divisi
bility and indivisibility to be one of mere negation. For as we have
seen, difference-in-itself differentiates itself into tendencies. What is
at stake in the distinction between divisibility and differentiability is
that, in the process of division, the parts of the mixture are separated
from one another without themselves changing, whereas the process
of differentiation is a process of change. It is for just this reason that

Bergson conceives of both change, or movement, and tendencies in
precisely the same way. Thus, change for Bergson is a fluid, dynamic

reality. As his repeated criticisms of the paradoxes of Zeno make
clear, movement is to be rigorously distinguished from space tra
versed. This space simply represents the set of locations at which the
movement might, potentially, be instantaneously immobilized.52 But
49 Deleuze, "Bergson's Conception of Difference," trans. Melissa McMa
hon, in The New Bergson, ed. John Mullarkey (Manchester: Manchester Uni

versity Press, 1999), 48; "La Conception de la diff?rence chez Bergson,"
?tudes Bergsoniennes 4 (1956): 88.
50 Deleuze, "Bergson's Conception of Difference," 44; "La Conception de
la diff?rence chez Bergson," 83.
51 Deleuze, "Bergson's Conception of Difference," 47; "La Conception de
la diff?rence chez Bergson," 88.
52 Bergson, Creative Evolution, 308; uvres, 755.
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when we approach movement from the outside, as we do in percep
tion, we reduce movement to qualities, immovable states that seem to
persist.53 With regard to tendencies, Bergson writes, criticizing the bi
ologist who aspires to the geometric ideal of being able to give perfect
definitions at all times, that "a perfect definition applies only to a com
pleted reality; now, vital properties are never entirely realized, though
always on the way to become so; they are not so much states as ten

dencies [des ?tats que des tendances]."54 Though in this particular
passage it is the vital that Bergson identifies as a tendency, this should
not lead us to conclude that Deleuze was mistaken in saying that dif
ference-in-itself differentiates into the tendencies of both duration and
matter. For Bergson writes just prior to the passage previously cited:

"matter has a tendency to constitute isolable systems, that can be
treated geometrically. In fact, we shall define matter by just this ten
dency. But it is nothing other than a tendency. Matter does not go to
the end, and the isolation is never complete."55

Not only does Bergson conceive of tendencies, movement, and
change in the same terms, he understands wholes in these terms as
well. The reason for this is because in the final analysis, each is an ex
pression of duration. What is striking is that, for Bergson, one must
also think of organisms as wholes, and to this extent, organisms too
must be understood in the same terms as tendencies and movement.
For, in a remark that recalls one of Goodwin's key claims, Bergson ob
serves that "the distinctive feature of the organized body is that it
grows and changes without ceasing."56 Thus, Bergson argues that the
living being should not be compared to an object?which, as we have

seen, is static, fixed, complete?but rather to the material universe
conceived as a whole: "Like the universe as a whole, like each con
scious being taken separately, the organism that lives is a thing that

endures. Its past, in its entirety, is prolonged into its present, and

53 Bergson, Creative Evolution, 300-1; uvres, 749.
54 Bergson, Creative Evolution, 13; uvres, 505.
55 Bergson, Creative Evolution, 10; uvres, 502-3. Bergson also writes:
"In reality, life is a movement, materiality is the inverse movement, and each
of these two movements is simple, the matter which forms a world being an
undivided flux, and undivided also the life that runs through it, cutting out
[d?coupant] in it living beings all along its track"; Creative Evolution, 249;

uvres, 707.

56 Bergson, Creative Evolution, 14; uvres, 506.
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abides there, actual and acting."57 Summing up this argument, Berg

son concludes that: "Wherever anything lives, there is, open some
where, a register in which time is being inscribed."58
The whole tenor of this discussion evokes once more the argu
ments of Kauffman and Goodwin. According to Bergson, movement,
change, tendencies, and wholes share the same essential characteris

tics because there is a fundamental openness?an openness ensuring
that, to modify slightly Bergson's decisive phrase, "the Whole [Tout] is
not given"59?which expresses in each case the inscription of time. As

we saw before, in its internal sensing, ?lan vital is that which gives
the idea of the efficacy of real duration which is the essential attribute

of life.60 Now the conviction underpinning all of Bergson's confronta
tions with science is that, due to the necessity of its "taking instanta
neous views" of the flow of reality, "scientific knowledge must appeal

to another knowledge to complete it."61 If Bergsonism might com
plete the sciences of complexity, it will do so precisely to the extent
that it makes manifest the essential attribute of life, namely, the effi
cacy of real duration. We have seen that for Goodwin it is the "radical
unpredictability" of nonlinear dynamic systems which discloses the
"creative foundation of biological processes";62 and that for Kauffman,

the incalculability of the persistent evolution of the biosphere is a
consequence of the fact that "persistent creativity in the physical uni
verse is real."63 What Bergson is demonstrating is that this unpredict

ability, this creativity, is the expression of dur?e. ?lan vital repre
sents the empirical idea of the irreducible novelty that expresses that
efficacy of duration which is the essential attribute of life. For, as
Bergson writes, "Time is invention or it is nothing at all."64

Evolution and life are creative because they are expressions of
time. Time is ultimately creative because each moment of time is it

57 Bergson, Creative Evolution, 13; uvres, 507.
58 Bergson, Creative Evolution, 16; uvres, 508.
59 Compare, among many such possible references, chap. 4 of Creative

Evolution, 345 and 348; uvres, 787 and 789.
60 Bergson, The Two Sources of Morality and Religion, 115; uvres,
1072.
61 Bergson, Creative Evolution, 344; uvres, 786.
62 Goodwin, How the Leopard Changed its Spots, 103.
63 Kauffman, Investigations, x.
64 Bergson, Creative Evolution, 341; uvres, 784.
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self "a kind of creation."65 Each moment is creative in two ways. On
the one hand, each present moment of time is itself twofold, "its very
uprush [jaillissement] being in two jets exactly symmetrical, one of
which falls back [retombe] towards the past whilst the other springs
forward [s'?lance] towards the future."66 In this double movement,
memory is recreated by the falling back of the present, while the fu
ture is created by the forward impetus of the present. On the other

hand, in thus creating the future, each perception is itself created
anew by the impetus of time since in each new present the perception
is covered "with a cloak of recollections," memory thereby serving to
"create anew the present perception."67
It is often assumed that Bergson simply identifies duration with
continuity. However, taking seriously both the "method of multiplici
ties" and the logic of relations by which it is informed, we get a far

more acute sense of how Bergson understands duration and, more
over, the relation between duration and difference, that is, how dura
tion is determined by the principle of difference. The passage of time
creates the future and creates the past and present perception anew

because this movement is a passage of change. Time is a heteroge
neous multiplicity and as such is indivisible. But what this indivisibil
ity in fact represents is, as we have seen, that through the process of
change, there is no maintenance of identity as there would be in a pro
cess of division. Time's movement therefore consists in differentia

tion. The relations between the elements of time are differential.
Each element of the temporal multiplicity is determined by these dif
ferential relations that they express and, hence, in a profound sense,

created.

But there is yet another way in which time's movement is differ
ential. For the condition of the simultaneous creation of the past and
the future is the differentiation of the two tendencies of time. Once
again we must stress that this movement does not consist in the divi
sion of a mixture, in which what is divided would, so to speak, preex
ist the division and maintain its self-identity through the division.

65 Bergson, Creative Evolution, 7; uvres, 500.
66 Bergson, Mind-Energy, trans. H. Wildon Carr (New York: Henry Holt,

1920), 160; uvres, 914.

67 Bergson, Matter and Memory, trans. Nancy Margaret Paul and W.

Scott Palmer (New York: Zone Books, 1988), 34 and 104; uvres, 184 and

249.
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Rather, as differentiation, this movement is creative. Bergson under
stands this differentiation as a movement of splitting: "Each moment
of our life is split up [se scinde] at the very time that it is posited. Or
rather, it consists in this very splitting [scission]."68
Let us bear this notion in mind for a moment while we return to

Deleuze. We argued that Deleuze's differential explication of Bergson
consisted initially in positing pure difference-in-itself and then claim
ing that this internal difference differentiated itself into the tenden
cies of duration and matter. But we have been arguing that the princi

ple of difference in Bergson serves to distinguish two formal
relations, each of which determines the elements in either of two mul

tiplicities, namely, the heterogeneous and the homogeneous. The re
lation of division pertains to the homogeneous multiplicity, such that
its elements are determined as differing from one another in degree.
But we have yet to determine the origin of the homogeneous mul
tiplicity. Moreover, we have also not confronted the issue of whether
the differentiator of pure difference is governed, in Bergson's thought,
by the principle of difference. The argument that I will now develop is
that this notion of splitting may perform the role of differentiator and
that, furthermore, the source of the homogeneous multiplicity can be

traced back to this differentiator. What would then need to be con

firmed is whether or not splitting "is said in the same way" of both

multiplicities. The import of this question pertains to the issue of
univocity that underpins Deleuze's immanent ontology.69
We have seen that the tendency of matter is toward the isolable.
This tendency is in fact actualized as a consequence of a further dif
ferentiation of the durational tendency into instinct and intellect. As
we have also seen, Bergson characterizes the difference between the
intuition of instinct and the conceptual knowing of the intellect as
that between an internal and external seeing. The potential of matter
for division corresponds to the externalizing mode of knowing of the
intellect. The intellect's method is one of "cutting up [d?coupage]" In
fact, this method is a consequence of the means by which the intellect
is formed since the differentiation of the intellect from the tendency
of life consists in the interruption of the tendency of life resulting in

68 Bergson, Mind-Energy, 165; uvres, 917.
691 discuss this issue in greater detail in "Immanence and Difference:

Toward a Relational Ontology."
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the intellect being "cut out [se d?coupe]."70 As Bergson writes, "matter
undoubtedly itself has a tendency to spatiality, but [its] parts are yet in
a state of reciprocal implication and interp?n?tration. Thus the same
movement by which the mind is brought to form itself into intellect,
that is to say, into distinct concepts, brings matter to break itself up

into objects excluding one another. The more consciousness is intel
lectualized, the more is matter spatialized."71 Indeed, the very adap

tation of the intellect to isolated matter stems from the fact that both
arise from the "same interruption of the same movement."72

We have seen that Bergson understands this method of cutting up

and isolating as rendering static and complete what is ceaselessly
changing and incomplete or open. In chapter 1 of Matter and Mem
ory, Bergson argues that consciousness and, as a consequence ulti
mately the intellect, emerges within what he calls the "zone of ind?ter

mination,"73 a zone whose possibility consists in the opening of a
delay, or interval, between action and reaction within a process of
movement. On the basis of our preceding discussion, I would contend
that the possibility of this delay, and hence of the opening of the zone
of ind?termination, consists in a certain cutting up, separation, or in

terruption of time. But if this is the case, then we would have good
reason to suspect that, just as in his recourse to Riemannian multiplic
ities, Bergson has in mind here a mathematical impetus for his claim.74

For this language of cutting explicitly brings to mind that used by
Dedekind when finally providing a rigorous formulation for the differ
ential calculus. The history of the theoretical development of the cal

culus had always been undermined by its inability to conceptualize
that of which the derivative was a value. The main problem had been
how to reconcile the derivative with intuitions about continuity. What
70
71
72
73

Bergson,
Bergson,
Bergson,
Bergson,

Creative Evolution, 217; uvres, 679.
Creative Evolution, 189; uvres, 656-7.
Creative Evolution, 206 and 210; uvres, 670 and 674.
Matter and Memory, 32; uvres, 183

74 There is much that is objectionable in Russell's infamous diatribe

against Bergson, first published as "The Philosophy of Bergson," The Monist
22 (1912): 321-47. By insisting that Bergson's philosophy has direct roots in
the mathematical theories of both Riemann and Dedekind, I would hope to
counter one of Russell's most significant claims, namely, that "as regards
mathematics, [Bergson] has deliberately preferred traditional errors in inter
pretation to the more modern views which have prevailed among mathemati
cians for the last half century"; Russell, Logical and Philosophical Papers,
ed. John G. Slater (London: Routledge, 1992), 330-1.
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Dedekind showed, by means of the cut (Schnitt), was that separation,
rather than continuity, was the theoretical basis of the calculus. As
Carl Boyer has written, with the difference between Aristotelian and
contemporary mathematical conceptualizations of the continuum in
mind, it is separation rather than contact upon which the continuum
is founded. The reason for this is that: "The variable does not repre
sent a progressive passage through all the values of the interval, but
the disjunctive assumption of any one of the values in the interval."75

He continues, the long delay in rigorously formalizing the calculus
stemmed from a confusion of the "dynamic intuition of motion . . .
with the static conception of continuity." The definition of the calcu
lus refers to a discrete multiplicity that, in the final instance, reveals
that "there is nothing dynamic in the idea of continuity."76

But all of this confirms exactly what Bergson is telling us,
namely, that by means of a cutting (coupage), or separation, we de
rive, or differentiate, that which is static from that which was fluid.

As Bergson writes, "the thing results from a solidification" that is
"constituted by the instantaneous cut [la coupe instantan?e] which
the understanding practices, at a given moment, on a flux."77 This is
the ultimate differentiation that the tendencies can undergo, namely,
the change in kind from incomplete to complete, fluid to static, that is,
heterogeneous to homogeneous. Our conjecture is, then, that the pos
sibility of this ultimate differentiation should be traced back to the
fact that the movement of time consists in a splitting or cutting.78

75 Carl Boyer, The History of the Calculus and its Conceptual Develop
ment (New York: Dover, 1949), 42, 288.
76 Ibid., 294-5.
77 Bergson, Creative Evolution, 249; uvres, 706.
781 am here seeking to sustain a rigorous terminological distinction be
tween the notions of splitting and cutting, whereby splitting would denote
the differentiation internal to a tendency, whereas cutting would denote the
differentiation that produces the homogeneous multiplicity. As such, the
concept pair splitting/cutting corresponds to Deleuze's compound concept

of different/ciation, introduced in Difference and Repetition. Splitting

should thus be understood as the "differentiator" of difference-in-itself, while
cutting "diff?renci?tes" difference, a diff?renciation or determination which
is in turn made possible by the differentiation that renders difference deter

minable as such. With regard to Deleuze's ontological use of the concept
pair virtual-actual, we could, furthermore, understand cutting, qua diff?ren
ciation, as being equivalent to actualization. From this perspective, we could
have substituted "diff?renciation" for each of the occurrences of "differentia
tion" in the paragraph to which this footnote refers.
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That is to say, the condition of the passage of duration already harbors

within itself the possibility of its ultimate differentiation into that
which is static or complete.
If we now look at this issue from the perspective of the differenti

ator, we recall that Deleuze, following the Kantian critique of Des
cartes, argues that differentiation depends upon pure difference hav

ing been rendered differentiable. Furthermore, the principle of
univocity that underpins an immanent ontology demands that this be
achieved by the same differentiator for both heterogeneous and ho

mogeneous multiplicities. Finally, bearing in mind the critique of
Hume, we would want to stipulate that a principle of difference, rather
than one of resemblance, determines the differentiator. Our argument
has been that the shared characteristics of life, tendencies, movement,

and change signify that their essential attribute is the "efficacy of du
ration." In turn we have been arguing that the very durationality of
time consists in splitting. At each moment, duration is splitting. Thus,
at each moment tendencies, processes of change and life, are splitting.
This splitting is then the differentiator that is the condition of their
changing in kind, that is, being differentiated. But this splitting can

have either of two consequences. On the one hand, a tendency can
change in kind though maintaining itself as a tendency, as a heteroge
neous multiplicity. The condition of this occurring consists in a con
traction of the elements of the multiplicity, which, in the case of con
scious life, is effected by contraction-memory, which "prolongs, one
into another, a plurality of moments."79 On the other hand, however, if
there is no contraction, if there is, rather, a de-tension or relaxation,
this splitting of time becomes a delay, an interruption, finally, a cutting
up of time. Here, there is still a change in kind, and thus we would be
correct to claim that splitting and cutting are being "said in the same
way," thereby maintaining the principle of univocity. However, rather
than the change in kind between tendencies produced by splitting,
what this cutting out generates is a different kind of multiplicity,
namely, the homogeneous or discrete multiplicity. Not only is split
ting-cutting, conceived as the differentiator, univocal in this way,
however; it is also clearly governed by a principle of difference rather
than identity since in each case what is split or cut up changes in kind
through the splitting or cutting, rather than conserving its identity.

79 Bergson, Matter and Memory, 34; uvres, 184.
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If we now return our attention to evolution one more time, utiliz
ing this dual notion of splitting-cutting as the differentiator of differ
ence, then we find that the splitting of duration, the condition for the

creativity of evolution, is also, for the reasons we have just been ex
ploring, the condition for the interrupting of the movement of evolu
tion. Thus, Bergson argues that the cutting out of "divergent lines of
evolution" follows from the scissions, or splittings, of complementary
tendencies.80 When the durational tendency of life is mixed with the
tendency of matter, a tendency which, as we have seen, is toward isol
ability, then, as Deleuze writes:
Life as movement alienates itself in the material form that it creates;...
by differentiating itself, it loses 'contact with the rest of itself.' Every
species is thus an arrest of movement; it could be said that the living be
ing turns on itself and closes itself81

This isolation of the species, its closing on itself, is the mark of the in
terruption of the tendency of life, an interruption whose possibility

was already inscribed in that very differentiator which is the condi
tion for life's creativity.

IV
Taking our cue from the priority accorded to relations in the
work of Goodwin, we have sought to ground a differential explication
of Bergsonism in the relational ontology that emerges in Bergson's re
course to Riemannian multiplicities. What this has enabled us to do is
to follow through in detail how Bergson's philosophy of life and evolu
tion is determined by the principle of difference, a principle which

distinguishes division from differentiation. In so doing, we have
found reasons for affirming that Deleuze is correct when he writes:
"To think internal difference as such, as pure internal difference, to
reach the pure concept of difference, to raise difference to the abso
lute, such is the direction [sens] of Bergson's effort."82 Within this dif

80 Bergson, Creative Evolution, 254-5; uvres, 711.
81 Deleuze, Bergsonism, trans. Hugh Tomlinson and Barbara Habberjam
(New York: Zone Books, 1991), 104; Le bergsonisme (Paris: Presses Universi
taires de France, 1966), 108. Referring to Bergson, Creative Evolution 128;

uvres 603; and The Two Sources of Morality and Religion, 209-10; u
vres, 1153.
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ferential explication of Bergsonism, we find that difference-in-itself,
the principle of difference, and the difference between the relations of
differentiation and division are all prior, in Bergson's thought, to the
concept of duration. Indeed, this should have already been clear from
the fact that in the final analysis, duration is only one of the tendencies
into which difference-in-itself differentiates itself. But in addition to
this, within the relational ontology that grounds this differential expli
cation of Bergsonism, we have encountered the way in which a Berg

sonian metaphysics might complete the science of complexity. We
have seen that the hinge on which the possibility of such a completion

turns is the dual notion of splitting-cutting. Indeed, we might be
tempted to establish a connection between this notion of splitting
cutting and the priority accorded to the notion of bifurcation in Good

win's and Kauffman's work.

Among all the other possible affinities between Bergson and
Goodwin and Kauffman, we have chosen to stress the issue of creativ
ity. Both Kauffman and Goodwin affirmed the reality of creativity in
the universe. What the differential explication of Bergson confirms,
however, is the full import of his claim that: "Everything is obscure in

the idea of creation if we think of things which are created and a
thing which creates."83 What we have endeavoured to demonstrate is
that if we begin with the pure form of relations and then seek to un
derstand the nature of those things emerging through the determina
tion of these relations, then the nature of creativity, and in particular
its expression in life and evolution, ceases to be obscure.

Staffordshire University

82 Deleuze, "Bergson's Conception of Difference," 49; "La Conception de
la diff?rence chez Bergson," 90.
83 Bergson, Creative Evolution, 248; uvres, 705.
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