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Abstract

Although they are continually compositionally reconstituted and reconfigured, organisms nonetheless
persist as ontologically unified beings over time — but in virtue of what? A common answer is: in virtue of
their continued possession of the capacity for morphological invariance which persists through, and in
spite of, their mereological alteration. While we acknowledge that organisms’ capacity for the “stability of
form” — homeostasis - is an important aspect of their diachronic unity, we argue that this capacity is derived
from, and grounded in a more primitive one — namely, the homeodynamic capacity for the “specified
variation of form”. In introducing a novel type of causal power — a ‘structural power’ — we claim that it is
the persistence of their dynamic potential to produce a specified series of structurally adaptive

morphologies which grounds organisms’ privileged status as metaphysically “one over many” over time.

Each biological denizen that populates our humble neighbourhood of the cosmos is a veritable world unto
itself whose complex construction autonomously navigates the development and maintenance of its own
intricate machinery. And although composed of an uncountable number of constituents, each of these multi-
layered microcosms is a fundamentally unified being — each is in some way ore, rather than many. But in virtue
of what, metaphysically, are organisms more than merely bundles of biological bits whose diachronically
disparate collections are continually washed away in a Hericlitean flux? In other words, what secures,
metaphysically, an organism’s continued persistence as one over time?

In this chapter, we present an account of organismal unity centred on a neo-Aristotelian conception
of causal powers, introducing a novel type of power — a ‘structural’ power. In examining the empirical data of
contemporary developmental biology, we make a transcendental case to show that structural powers are no
mere philosophers’ fancy, but rather are an integral ontological feature of unified, living beings —
hypothesising their existence fills what would otherwise remain a glaring explanatory gap. The unique
teleological nature of these powers, we argue, enables them to function as the proper metaphysical ground of
the unity of organisms. According to our account, that unity is displayed not in the capacity of an organism to
sustain the diachronic szasis of its morphological features (and their constituents), but in the persistence of its
specified capacity for the dynamically adaptive re-organisation of those features.

To Be One: A Dynamic Disposition
If the mereological complexities involved in determining whether and under what conditions artefacts possess
sufficient unity to be admitted into our ontology are overwhelming, the question of in virtue of what
biological organisms enjoy that metaphysical status is even more so. The composition of something as simple
as a common fruit fly, for instance, consists in an intricate hierarchy of causal-cuz-functional dependence that
holds among a multitude of anatomical and eidonomical levels of organisation. And what is perhaps more
puzzling is the fact that whatever complex relation or set of relations is ultimately responsible for grounding
the synchronic unity of these compositional elements — that is, at any particular point in time during an
organism’s existence — is plausibly incapable of performing that role diachronically, and for an important
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reason: those constituents, and thus whatever their relations’ putative contribution in establishing the unity of
an organism may be, are largely temporally transient. For living entities, characteristically, are loci of constant
material exchange, their bodies never remaining strictly mereologically identical even over the smallest time-
scales.!

Thus the problem of accounting for the diachronic unity of organisms is one importantly distinct from
that of accounting for their synchronic unity. The unity which organisms possess af any time might be grounded
in the obtaining of a specialised spatial-cuz-causal relation (or set of relations) which holds among the
members of its constitutive mereological make up or, perhaps in a more sophisticated account, by those
members’ unified achievement of a particular functional organisation. But the problem of accounting for the
unity of an organism over #ime concerns the significantly more complex issue of determining what the unity of
those synchronically nnified temporal stages consists in. To our minds, the hurdle at which existing accounts of the
unity of organisms fall is that they fail to recognise that there is an important distinction between the unity
which materially constituted mereological sums - elaborately and complexly structured as they may be -
possess and that which belongs to organisms: the diachronic unity of the former, but not the latter, consists
in nothing more than the temporally successive invariance of whatever it is that grounds its synchronic unity
— its mereological members retaining the same spatial-cuz-causal structure, or functionally oriented
organisation, etc. Organisms, on the other hand, diachronically persist iz spite of the alteration over time of the
structural organisation, or functional orientation of their mereological make up: whatever it is that grounds
their being one at a time therefore cannot also ground their being ore over time.

We know, however, that certain sets of temporally successive synchronically unified mereological
collections do make up single organisms — but in virtue of what? In order to provide an answer here, a natural
preliminary question is: on what are our judgments of the diachronic unity of organisms based? Prima facie, we
make those judgments because although the compositional elements of organisms may be transient, their
morphological profiles — that is, their general anatomical and eidonomical structures — are surprisingly
diachronically stable. Plausibly then, the ontologically privileged status which we recognise that organisms
enjoy is one conferred upon them primarily in virtue of their being invariantly disposed to continually
maintain the causal production of their particularised morphology. It is in this respect then that organisms
remain one even in the face of multiplicity: they exhibit a singular dynamically coordinative impetus which
shapes the compositional character of a multitude of distinct, synchronically unified mereological collections
over time. Thus, in the case of organisms, we propose that the diachronic unity which a set of those
collections possesses consists in their members being subsumed within the operation of a complex
teleological structure which we call a ‘structural power’.2 On the account we will offer, the unity of an
organism consists in the persistence of the activity of its structural power which, in spite of the continual flux
of its mereological make up and so, the continual alteration of its synchronically unified composition,
consistently causally conforms the shape and structure of its morphology.

More specifically, the function this power performs consists in continually organising the

constituents of an organism (both anatomically and eidonomically) in a specific structural arrangement to

! Incorporating the ontological consequences of this phenomena into our organism concept is a central motivation for
adopting a ‘process ontology’ in the philosophy of biology, a framework which is currently experiencing a slight revival.
See Dupré (2013), and Jaeger and Monk (2015).

2The notion of a ‘structural power’ was first introduced within a synchronic context by Marmodoro (2017).
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produce and maintain the complete morphological profile particular to the natural kind to which it belongs.?
Structural powers, to put it another way, are causally responsible for the developmental specifications of an
organism’s parts (which ones get produced, and by what means), and the structural complexities of their
arrangement (the three-dimensional architecture of their modular components, and their spatio-functional
relational hierarchy). Importantly however, although the particularised organisational complexity of an
organism’s morphology at any time certainly results from the causal operation of a structural power, it would be
a mistake to identify any specific structural relation (or complex set thereof) among an organisms constituents
with the manifestation of that power.* Instead, we propose that the manifestation of a structural power
consists in a kind of seff-directed activity: the goal toward which they are teleologically directed just is the
performance of their unification role in the structural organisation of an organism’s elemental constituents
over time, the natural resu/t of which is those constituents (synchronically) composing a particular
morphological profile. Structural powers are therefore intrinsically dynamic — like any dispositional property
they are defined by what they do, but unlike most causal powers which are individuated by their role in the
production of some further state, what they do is doing.®

But what exactly do structural powers db in order to function as the ground of the diachronic unity of
organisms, and in what sense is that function se/f-directed?® We propose that the self-directed unifying role of
structural powers consists in a kind of specialised ¢yelopoietic (literally “cyclically-productive”) activity: 7 in
traversing a kind of causal loop among the constituents of an organism, each is tied together in a continual
diachronic cycle of co-production and maintenance.® According to our account, the manifestation of a
structural power is the causal integration among an organism’s constituents wherein each contributes to the
generation and proper functioning of one another in the service of their cooperative construction of a
particular organismal morphology. The self-directedness of structural powers therefore consists in the recursive
nature of this unifying activity — they are “self-oriented” precisely because the goal of that activity is to

establish the cyclical perpetuation of its own operation.” This operationally dynamic conception of organismal

3 For the application of some of the concepts discussed in the later sections of this paper to a discussion of biological
‘natural kinds’, see Austin (2016).

+1f it were, an organism with a divergent morphology (on account of a deformity caused by a developmental deficiency,
for instance) would therefore fail to manifest its structural power, and so fail to propetly unite its constituent
constituents into one entity — but this is false: abnormality does not a multiplicity make. Furthermore, this sort of view
would also plausibly entail that the full exhibition of its causal role would amount to it ceasing to function at some point.
But this cannot be for, as Aristotle recognised, when that activity ceases, so too does the entity it belongs to; see, for
instance, On the Parts of Animals 1.1, 641a18-21.

5 These powers thus encapsulate the central sense of Aristotle’s notion of ‘actuality’/ “energeia’ (literally, “being in wortk™)
in Metaphysics IX. See Chatles (2010) for an excellent recent discussion.

¢ It’s worth noting that Rea (2011) too offers an account of the diachronic unity of entities which is grounded in the
activities of causal powers. However, it is one fraught with substantial difficulties of various kinds - see Marmodoro
(2013).

7 The term ‘cyclopoietic’ is meant as a nod toward Maturana & Varela’s (1980) influential coinage of the term
‘autopoietic’, used to describe organisms as “self-building”. We note in passing that Aristotle made use of this same
criterion for distinguishing between organisms and ‘artefacts’, claiming that only the former possessed a ‘principle of its
own production’ (Physics I1.1, 192b29-34).

8 The function which structural powers perform is thus the embodiment of Aristotle’s illustrative description of the
distinguishing activity of ‘natural beings’ — their operation is like doctors doctoring themselves (Physies 11.8, 119b30-2)

% In being self-directed in this fashion, these powers are perpetually manifesting: their manifestation provides the sufficient
stimulus conditions for their subsequent manifestations. See Marmodoro (2017) for more detail.
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unity, now enshrined in the tenets of ‘systems biology’,!? has long been recognised as a mark of the unique
ontological status which organisms gua living beings possess.!! In giving a metaphysical analysis of organismal
unity, we propose then that the ontological boundaries of the causally iterative processes of generation,
regeneration, and auto-regulation which sculpt the joints of the denizens of the natural world are themselves
carved-out by the dynamic activity of structural powers.

Nowhere is the teleological dynamism of structural powers more prevalent than in the homeostatic
phenomenon of generative robustness, where the constituents of an organism are diachronically redirected
toward the reproduction of a particular morphological structure in response to perturbation. As a
homeostatic phenomenon, the processes which characterise generative robustness are both persistent — able to
maintain the causal production of an end-state by means of compensatory changes within the system — and
Pleonastic — able to bring about an end-state via a number of alternative pathways.!? ‘Generative robustness’, a
phenomenon acknowledged to be both nearly ubiquitous in the biological realm!? and a sine quo non of the
evolutionary process,'* encompasses two closely related types of homeostatic processes: redundaney and
degeneracy.’> In the event that the causal architecture of a biological system malfunctions due to the
(ontological or functional) uncoupling of one of its constitutive members from the others, its proper
functioning in producing a particular end-state can be restored in virtue of its possessing isomorphic
‘redundant’ elements which take-up the slack of the missing/disabled ones.!6 More interesting perhaps are
cases of degeneracy,!” where homeostasis is achieved without the aid of duplicate elements, but by biological
systems “re-wiring” their causal-cuz-regulatory architecture in such a way that its non-isomorphic elements
become isofunctional (with respect to the “missing” element), thereby causally mirroring the required role
within the perturbed network.!8

As we see it, propetly accounting for the phenomenon of generative robustness — one wherein while
the constituents of an organism (and thus the character of its synchronic unity) may undergo significant
variation over various timescales, the causal orientation of its organisation toward the production and
maintenance of a particular morphology does not — is a job which requires the resources of our metaphysical
toolbox: the continual binding together of the compositional elements of an organism toward a particular

10 Huang and Wikswo (2000); Jaeger and Monk (2015); Bich (2016).

1 Arguably it was this very sense of unity that Kant had in mind when discussing the intrinsic ‘natural purpose’ that sets
organisms apart from matter in the Critigue of Judgment,; see Weber & Varela (2002) for a comprehensive historical
discussion, and Walsh (2006) for a contemporary application of this Kantian schema. For more generalised
contemporary discussion of ‘living beings’ as unified dynamically, see Ruiz-Moreno e# a/. (2004), Cornish-Bowden (20006),
and Razeto-Barry (2012).

12 These characteristics are derived from the influential account of Sommerhof (1950). See also Nagel (1977) and, more
recently, Walsh (2012).

13 Greenspan (2001); Kitano (2004); Mason (2010).

4 Edelman and Gally (2001); Whitacre and Bender (2010).

15 Occasionally the phenomenon of ‘buffering’, wherein a developmental system’s production of a particular
morphological feature is insensitive to a wide variation of alterations in some of its input values, is understood as an
exhibition of generative robustness — e.g. in the segment polarity network (Von Dassow e a/ 2000; Ingolia 2004).
However, as robustness iz causal parameter insensitivity isn’t relevant to our discussion, we have refrained from
including it here.

16 Zhenglong ef al. (2003); Frankel e a/. (2010); MacNeil and Walhout (2011).

17 This type of ‘degeneracy’ is of course importantly distinct from the vatiety that holds between DNA codons and
amino acids which refers to the merely static measure which reflects the fact that the number of unique possible
combinations of the former outstrip the number of unique possible types of the latter.

18 Edelman and Gally (2001); Conant and Wagner (2004); Whitacre and Bender (2010).
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anatomical and eidonomical organisation over time is an expression of the causal architecture established by
the cyclopoietic activity of structural powers. It is our claim that it is the persistence of this goal-directed
activity which metaphysically grounds the diachronic identity of an organism: it is in virtue of the stability of
its specialised dynamic operation that an organism remains oze throughout the continual flux of its
mereological make-up.

Importantly, the phenomenon of generative robustness suggests both what the metaphysics of the
diachronic unity of organisms cannot and must consist in. With respect to the former, given that organisms
persist, and persist as one throughout the exercise of such phenomena, its prevalence suggests that any
metaphysical account of the diachronic unity of organisms founded on an extension of the grounds of their
synchronic unity — that is, on either the persistence of a specific set of their compositional elements or some
particular structural arrangement thereof — must ultimately be untenable. With respect to the latter, and given
the former, the phenomenon suggests that the ontological ground of the homeostatic capacities of organisms
must be extra-compositional - that is, grounded in neither the compositional elements of an organism, nor in any
of their functionally unified synchronic configurations.! In light of this, and because the nature of structural
powers is principally programmatic — in that their activity provides a directive structure which specifies the
temporal situation-sensitive succession of an organism’s synchronic states — we propose that we ought to
conceive of them as being encoded within organisms: present, though irreducible to any physical element, or
the functional coordination of a set of such elements. We picture the structural power of an organism as its
symphonic software: its conductorial activity ensures that each collection of notes (compositional elements)
which are harmonised in each measure (synchronically unified, both causally and functionally) flow together
over time to compose a coherent set of thematic movements (morphological features).?0 While we
acknowledge the novelty of this conception of the ontology of causal powers, we maintain that providing the
proper ground of the homeostatic phenomena exhibited by organisms and subsequently accounting for the
diachronic unity of organisms #iz an appeal to the teleological directedness of their morphology requires it.?!

Morphological Variability and The Nature Of Structural Powers
According to our account, the diachronic unity of an organism is secured by the persistence of the active
functioning of a causal power — a ‘structural power’ - which is dynamically directed toward the continual
productive organisation of its mereological constituents according to a particular morphological profile. We
have suggested that the causal consequences of this powet’s activity within an organism atre exhibited most
clearly in the phenomenon of generative robustness, where the intransience of the tendency of an organism’s
mereological make-up to be reconfigured on the occasion of perturbation toward the restoration of that
profile reflects the persistence of that power, and thus, of that organism as a unified being.

On our account then, an organism’s remaining oze over time is intimately linked with the diachronic
stability of its morphological profile: the activity of one and the same structural power over time is evidenced

19 This reflects the practice of contemporary developmental systems biology, where ‘robustness’ is often conceptualised
as an irreducibly holistic and “distributive” feature of complex systems. See Wagner (2005), and Whitacre and Bender
(2010).

20 We aren’t the first to characterise the intricate operations of living organisms ziz musical metaphors — see principally
the famed systems biologist Denis Noble’s The Music of Life (20006).

21 We’re acutely aware that there is a lot more that both cowld and should be said about the philosophical implications of
these ontological claims, but as a more full discussion would take the present paper too far off course, we leave their
consideration and explication for future work.
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by the invariance of a teleological directedness toward the saze morphology. In other words, on our account,
the diachronic unity of an organism is displayed in (though not strictly identified with) the unchanging
specificities of its homeostatic activity. However, here we must confront an important complication for,
according to contemporary research in developmental biology, there is a significant sense in which the
particularities of an organism’s capacity for robust re-organisation are fhemselves capable of changing over time.
This is perhaps most strikingly illustrated in the well-studied phenomenon of ‘phenotypic plasticity’, exhibited
in the ability of organisms to adopt a wide range of morphological variability in response to intra-/intet-
/extra-cellular “environmental” signalling, or causal influences.?2 Such morphological variability ranges from
being relatively minor as when, for instance, butterflies adopt distinct wing patterning in response to seasonal
weather signals,?? to rather extreme, as displayed in water fleas’ (Daphnia) development of large helmet-like
spikes in response to receiving chemical signals from nearby predators,? or in the caste system of ants, where
hormonal signals distributed among a population produce radical changes in the morphology of its members,
creating everything from winged and wispy drones to the thickly carpaced, reproductively charged queens.?>

Given that the phenomenon of phenotypic plasticity is no conceptual outlier, but is instead
acknowledged to be not only ubiquitous in the biological realm, but central to our understanding of both
developmental and evolutionary processes, we must treat its theoretical consequences with ontological
sincerity.20 With respect to this discussion, one in particular stands out: organisms don’t have a single and
unchanging homeostatically maintained morphological profile but are instead equipped with an entire
‘morphospace’ consisting of multiple such profiles which may be adopted and robustly maintained at various
points in their lives in response to extrinsic stimuli.?’” For an account of the diachronic unity of organisms like
ours, in which omeness is intimately correlated with the persistence of a particularised impetus toward
morphological stability, the reality of morphospaces poses a potential problem — for if the homeostatic
phenomena displayed in the directedness of an organism’s constituents toward the productive maintenance of
a particular morphology is transient, then it seems so too must be the existence of the structural power whose
cyclopoietic activity is causally responsible for that phenomena. And if that were the case, structural powers
would be no more temporally szable than the constituents of an organism, and hence, no more able to ground
the diachronic unity of an organism than they are.

Of course, this is only a problem for our account if a shift in an organism’s exhibited morphology,
and thus a corresponding alteration of its homeostatic maintenance toward a particular morphology, amounts
to the corruption, or loss of its structural power. Is this a plausible inference? We think not. While we
certainly don’t wish to deny that there are cases where this sort of alteration s a consequence of the loss of a
diachronic structural power, we recommend caution in making that judgement — for not every instance of this
sort of alteration is such a case. What then are the criteria to be used in properly discerning these cases? True
to our Aristotelian roots, we suggest that temporal variation in an organism’s morphological profile and the
homeostatic maintenance thereof amounts to the change in, or loss of its structural power just in case that

variation is not “of the nature” of that power.?8 Discerning what’s “of the nature” of a power is no esoteric

22 Whitman and Agrawal (2009); Gilbert and Epel (2015).

23 Gibbs et al. (2011).

% Laforsch and Tollrian (2004).

25 Miura (2005).

26 Pigliucci (2005); Fusco and Minelli (2010).

27 Rasskin-Gutman (2005); McGhee (2000).

28 The intimate connection between non-random regularity and ‘nature’ is discussed at length in Aristotle’s Physies.
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enterprise — it merely requires an appeal to the same standard we utilise in judgements of this sort in the
empirical sciences: namely, non-random regularity. The thought here is simple: if, for any particular case, with
respect to a particular structural power, the morphological divergence in question can be shown to be a non-
random, repeatable occurrence, we have pro tanto justification for the judgement that such divergence z#% a
genuine deviation from the “nature” of that power. And in phenomena of phenotypic plasticity, we can show
precisely that.

In studying that phenomenon, contemporary research in developmental biology is actively engaged in
discovering not only the scope and breadth of the plasticity of organismal morphology, but also the detailed
mapping of the causal conditions under which that plasticity occurs within the morphologies of particular
organisms. These mappings are known as ‘norms of reaction’, (or ‘reaction norms’): drawing on a wealth of
empirical data, these rather precise graphs detail the connections repeatedly and regularly observed between
specific qualitative vatiations in an organism’s morphological profile and vatious specific intra-/inter-/extra-
cellular environmental conditions which that organism may be subject to.2” That one can experimentally
investigate and quantifiably catalogue in a rigorous fashion the ‘plastic potential’ of an organism’s
morphology, we suggest, lends credence to the notion that a sizeable set of the “atypical deviations” from the
characteristic morphological profiles associated with organisms are, strictly speaking, neither ‘atypical’, nor
‘deviations’.3 Rather, in the patlance of our account, they ought to be understood as the non-random and
regularly repeatable exhibitions “of the nature” of their structural powers.

Stability Redux: Homeostasis vs. Homeodynamism
One might reasonably ask why, as we have just suggested, one should hold that it is “of the nature” of
structural powers to diachronically organise the constituents of an organism toward the generation and
continual maintenance of not only a single morphological profile, but of a wider, more fine-grained set of
qualitatively diverse profiles. Given the diversity inherent in plastic phenomena, would it not be just as
coherent to suppose, for instance, that the lesson we ought to learn from the repeatability and regularity of
these morphological variations is that a single organism reliably possesses multiple distinct structural powers at
distinct times, and in distinct causal contexts? Of course, adopting such a position would call into setious
question our account of the diachronic unity of organisms, wherein the temporal persistence of a single
structural power functions as its ontological ground. However, we think that would be the wrong lesson to
draw — and showing why that is so will allow us to further elucidate a central aspect of our account.

The reason we think one ought to hold that it is “of the nature” of a single structural power to
developmentally direct the synchronic states of an organism toward #ultiple teleological goals is that it is the
view strongly suggested by two important features which characterise this multiplicity. The first is that the

2 Schlichting and Smith (2002); Windig e /. (2004); Aubin-Horth and Renn (2009). For some recent insights into the
complexities of the reaction-norm mapping of the aforementioned Daphnia, see Colbourne ef al. (2011).

30 This idea that even regularly produced so-called morphological “monsters” are the results of an intrinsic generative
‘logic’ was championed in the context of developmental biology by Alberch (1989). We note in passing that Aristotle
prefigured this reasoning in On the Generation of Animals (IV".4, 770b13-24): “Even in the case of monstrosities, whenever
things contrary to the established order but still always in a certain way and not at random, the result seems to be less of
a monstrosity because even that which is contrary to nature is in a certain sense according to nature...for instance, there
is a vine which some call ‘smoky’; if it bears black grapes, they do not judge it a monstrosity because it is in the habit of
doing this very often. The reason is that it is in its nature intermediate between white and black; thus the change is not a
large one nor, so to say, contrary to nature; at least, it is not a change into another nature”.
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various morphologies that an organism is capable of exhibiting (and robustly maintaining) as adaptive displays
of their phenotypic plasticity, qualitatively dissimilar as they may be, are causally “reachable” from one
another via some series of transformations — e.g. changes in chemical thresholds, genetic expression levels,
etc. Indeed, in experimental morphospace modelling! the exhaustive collection of these particularised
morphological possibilities is conceptualised as composing a single ‘landscape’ whose sub-regions’ distance
relations reflect their relative degree of transformational accessibility from one another.3? The second feature
stems from the fact that the regions of this landscape are not all created equal: some regions of that space are
more heavily weighted than others. Some regions of that space, for instance, are “surrounded” by a kind of
pleonastic pathing in virtue of which they have a higher probability of becoming occupied than others: the
morphologies they represent are ponds into which many possible developmental tributaries flow.3 Other
regions “carve-out” deep valleys which, once occupied, have a higher probability of remaining occupied:
deviation from the morphology they represent iz traversal to other regions on that landscape can only done
with some degree of difficulty (if it all, in some cases). As we hope should by now be clear, the relative weights
assigned to various regions in morphospace are measures of the robustness of the morphologies those regions
represent.>* Importantly however, the degree to which each of these morphologies is generatively robust —
and so the extent to which they are homeostatically maintained in the event of perturbations, and thus
represent significantly distinct available morphological states of an organism — can only be established as the
inverse of the measure of the relative causal “strength” the organism’s composition must exhibit in order to
achieve the aforementioned transformation to some other morphological state.

Taking both of these features of an organismal morphospace seriously inclines us to think that the
plastic potential it enshrines characterises a single structural power. For the morphological forms which
comprise it are only superficially separated from one another, as no particular form within that space is an
inaccessible island but rather, in forming a continuous, dynamically connected landscape, the regions which
they occupy are, in a certain sense, only so many permutations of a single morphological type. We suggest
then that the manifestation which defines a structural power ought to be understood as being metaphysically
‘multifaceted” — that is, as consisting of a wide variety of quantitatively and/or qualitatively distinct
permutations of a single manifestation-type within a wide range of causal contexts®. Of course, these
permutations, and indeed, the entirety of that multifaceted landscape is only a static reflection of the

dynamics which characterise the cyclopoietic activity of a structural power, mapping out, as it were, the full

31 This type of modeling has recently been extensively utilised in the study of the morphological potential of pluripotent
cells — see, for instance, Bhattacharya ez /. (2011), and Li and Wang (2013).

32 Wagner and Stadler (2003); Rasskin-Gutman (2005); McGhee (2006); Wagner (2014).

33 The conception of morphospace as contoured in this fashion, first proposed by Waddington (1957), is now a central
pillar of the theoretical research project of evolutionary developmental biology in the form of ‘developmental
constraints’, or ‘generative bias’ (Arthur 2002; Amundson 2005; Hallgrimsson e a/. 2012; Brigandt 2015). For recent
empirical case studies, see Young ez a/. (2010) and Rasskin-Gutman and Esteve-Altava (2014).

34 The representation of the probability measure of states via topological mappings is central to the now widely-employed
methodology of dynamic systems theory analyses in theoretical developmental biology (Wang ef a/ 2011; Huang 2012;
Davila-Velderrain ef al. 2015), within which system state robustness is often given a topological interpretation (Kitano
2004; Huang 2009; Huneman 2010).

% We intentionally refer to the manifestation of structural powers as ‘multifaceted’ — reflecting the fact that the context-
sensitive manifestations it may exhibit are facets of a single surface - rather than referring to the powers themselves as ‘multi-
track’ (Martin 2007; Williams 2011; Vetter 2013). As evidenced from the discussion below, the two conceptions are
radically distinct, though we don’t have the space to explore the distinctions here.
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spectrum of its contextually sensitive teleological tendency to produce and maintain the production of an
entire class of morphologies. Thus, metaphysically, the manifestation-type of a structural power is defined by
an entire landscape of distinct, though dynamically united morphologies, each region of which (statically)
represents a contextually particularised exhibition of its characteristic cyclopoietic activity. To return to our
earlier metaphor: while each particularised morphology which an organism may adopt is a kind of self-
contained harmony within its own set of measures — in that each is a quasi-independent instance of its
constituents conforming to a particular functionally unified and robustly stable configuration — each is
nonetheless fundamentally a derivative expression of the thematic overture of a single symphony.

Because on our account it is the persistence of the continual activity of a structural power which
serves as the metaphysical ground for the diachronic unity of an organism, and given the nature of the
manifestation-types which characterise those powers we have just elucidated, a central aspect of our account
can now be cast in greater relief. As we have argued, fully capturing the nature of the cyclopoietic activity of
structural powers requires the conceptualisation of their morphologically multifaceted manifestation-types as
the emanation of the teleological texture of their dynamics. In this way we offer a novel type of account of
the diachronic unity of organisms — one which is fundamentally homeodynamic, rather than merely homeostatic.
For while our account certainly recognises the importance of the homeostatic capacity of organisms to
maintain a particular morphology in the face of various perturbations of their constituents, it nonetheless
views that phenomena as a kind of ‘special case’ of the dynamic nature of organisms: various regions in a
particular morphospace will certainly be substantially weighted (in the aforementioned sense), but only
relatively, and only in the context of and as a result of the dynamics of the landscape as a whole. Thus,
according to our account, what “remains the same” over time in properly unified organisms their robust
preservation not of a single morphological form, but rather of the dynamic specificities of their teleologically
textured morphospace which encompasses the potentiality for the expression of many such forms. The
diachronic preservation of that dynamic topology, we suggest, is the exhibition of the continued presence and
activity of the multifaceted manifestation of a structural power, and functions as the ontological ground of

the unity of organisms.

Conclusion

As Aristotle recognised, as ‘substances’ par exellance, organisms enjoy a unique and privileged ontological
status in our world - one for which our metaphysics must account. According to Aristotle, that status is
conferred on them in virtue of their possessing ‘principles of activity’ which allow them to persist as unified
beings, metaphysically unfettered from their mereological moorings. In line with this fundamental insight, we
have offered a contemporary neo-Aristotelian metaphysical account of the diachronic unity of organisms
according to which that unity is conferred by the diachronic possession of a special type of causal power — a
structural power — whose dynamic manifestation consists in the teleologically directive impetus toward the
organisation of the temporally fluctuating members of its mereological make-up according to the
specifications of a multifaceted, contextually correlative morphological repertoire. On our view, although that
unity zs exhibited in the persistent capacity of an organism to remain morphologically szatic over time, it is
more fully so in the persistence of its rich dynamic capacity for a specified range of morphological variability.
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In this way, organisms are homeodynamic unities whose privileged position upon the ontological hierarchy is
one afforded them by their possession of structural powers.3
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