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Abstract According to Lewis, mereology is the general and exhaustive theory of
ontological composition (mereological monism), and every contingent feature of the
world supervenes upon some fundamental properties instantiated by minimal enti-
ties (Humean supervenience). A profound analogy can be drawn between these two
basic contentions of his metaphysics, namely that both can be intended as a denial
of emergentism. In this essay, we study the relationships between Humean superve-
nience and two philosophical spin-offs of mereological monism: the possibility of
gunk and the thesis of composition as identity. In a gunky scenario, there are no atoms
and, thus, some criteria alternative to mereological atomicity must be introduced in
order to identify the bearers of fundamental properties; this introduction creates a
precedent, which renders the restriction of the additional criteria to gunky scenarios
arbitrary. On the other hand, composition as identity either extends the principle of
indiscernibility of identicals to composition or is forced to replace indiscernibility with
a surrogate; both alternatives lead to the postulation of a symmetric kind of superve-
nience which, in contrast to Humean supervenience, does not countenance a privileged
level. Both gunk and composition as identity, thus, display a tension with Humean
supervenience.
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Humean supervenience (henceforth referred to as HS) is the claim that every contin-
gent feature of the world supervenes upon some fundamental properties instantiated
by minimal entities and upon the spatiotemporal relations between them. On the other
hand, mereological monism1 (MM) is the contention that a formal theory, namely
classical extensional mereology, is the general, exhaustive theory of ontological com-
position, so that any relation of composition is seen as a relation of parthood governed
by the axioms of mereology. David Lewis endorsed both HS andMM as pivotal tenets
of his metaphysics. Both HS and MM are now subject to wide-ranging critical chal-
lenges, and many have come to reject one or both.2 Their inter-relation, however, has
been rarely and sparsely considered.3

In this essay we aim to show that HS is in tension with two philosophical theses
entrenched with MM, namely the hypothesis of gunk and the thesis of composition
as identity (CAI henceforth). According to the hypothesis of gunk, it is possible that
something is such that all its parts have proper parts. According to CAI, the rela-
tion of composition between some entities and their fusion is at least analogous to
identity.

HS,MM,CAI, and the possibility of gunk have been advocated jointly by Lewis and
later developed in substantially different ways by many authors. Our analysis centers
on Lewis’s metaphysics and is not meant to cover all these variants.

The paper will proceed as follows. Section 1 draws some analogies and some dis-
analogies between HS andMM, laying the groundwork for the subsequent discussion.
In Sect. 2, the admission of gunk as a genuine possibility provides a case where fun-
damental properties cannot be restricted only to mereologically minimal bearers, in
contrast with the model scenario suggested by HS, and where any alternative to such
restriction seems applicable to non-gunky situations as well. Section 3 analyzes dif-
ferent varieties of CAI and their links to supervenience. Said links are then employed,
in Sect. 4, to argue that CAI makes the properties of any level of size or complexity
supervene on those of any other; as a result, CAI is in tension with the identification
of a minimal level of exclusive bearers of fundamental properties, which is required
by HS.

1 This label for Lewis’s contention has been introduced by Fine (1994, p. 138).
2 The existence of a minimal level of exclusive bearers of fundamental properties is seen by many as
incompatible with the scientific image of the world delivered by contemporary physics (Schaffer 2003;
Hüttemann 2004; Maudlin 2007). The rejection of the mereological treatment of composition or its integra-
tion in a pluralistic approach is often motivated by the need to account for several alleged counterexamples
to mereological principles (Koslicki 2008; Fine 2010), while other authors deflate the significance of the
metaphysical controversies to which MM is an answer either because they would be “verbal disputes”
(Hirsch 2005), or because the metaphysical concept of composition would play no role in contemporary
science (Ross et al. 2007).
3 McDaniel (2008) and Bayley (2011) are noteworthy exceptions. We will come back to McDaniel in n.
33. Bailey’s incompatibility claim involves the irreflexivity of grounding. Since the fundamentality claim
we are going to confront with mereology involves supervenience and not grounding, we shall not discuss
his work.
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1 Analogies and disanalogies

There are some deep-seated affinities between HS and MM, providing good reasons
for endorsing them jointly, as Lewis did. However, the two theses also diverge, and
in important respects. In this section, we shall review such affinities and differences,
laying the groundwork for a discussion of the tensions between HS and MM that we
will identify in the remainder of the paper.

In order to bring to light the analogy between MM and HS, we begin by reviewing
some motivations for MM.4 Some antecedent and broadly nominalistic claims against
the relevance of structure for the identity conditions of complex entities, such as
those found in Goodman’s “A World of Individuals,”5 are likely to underlie it. In
classical, extensional mereology, given some atoms (i.e., entities that are minimal
from a mereological point of view in so far as they have no proper parts) there is
a unique mereological fusion of them. By contrast, those same atoms, for example,
can be the basic elements of an indefinite plurality of sets. Goodman’s adoption of
mereology aims to respect the nominalistic dictum according to which there are no
different complex entities without a difference in their content, since content is equated
with atoms. As a result, Goodman’s motivation for adopting mereology as the general
theory of composition comes to depend on the existence of atoms.

Yet,mereology itself allows for the hypothesis that the chain of relations of parthood
departing from a complex entity does not terminate and that, as a consequence, there
are no atoms.Within this scenario, how are we to apply the general principle that there
is no difference without a difference in content?6

A characterization of the peculiarities of mereology, exempt from any atomistic
presupposition, can be found in Fine’s “Towards a Theory of Part.”7 Here, the identity
conditions of complex entities, delivered by different operations of composition, either
take into account or disregard their structural aspects, such as the order, the repetition,
and the stratification of components. The peculiarity of mereological fusion is that it
does not take into account any of these structural aspects. Mereology is blind to any
kind of structure of complex entities, that is, to any way in which the components
(atomic or not) are arranged.

On account of these considerations regarding MM, we are now in a position to
point out thatMMandHS are analogous, in so far as both constitutively privilege some
metaphysical features and disregard some others. In the case of mereology, the identity
conditions of complex entities countenance content alone, while structure makes no
difference. In the case of HS, the world is exhaustively characterized with reference
to fundamental properties, while emergent properties are obliterated. These aspects of
HS are notoriously expressed in the following passage from the “Introduction” to the
second volume of Lewis’s Philosophical Papers:

4 Lewis never explicitly motivates MM, as remarked also by Forrest (1986).
5 Goodman (1956).
6 See Oliver (1993) for a development of this objection to Goodman’s so-called hyperextensionalism. See
also Lewis (1991, pp. 38–41).
7 Fine (2010).
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All there is to the world is a vast mosaic of local matters of particular fact. […]
We have geometry, a system of external relations of spatiotemporal distances
between points. […] And at those points we have local qualities: perfectly nat-
ural intrinsic properties which need nothing bigger than a point at which to be
instantiated. […] All else supervenes on that. (Lewis 1986b, pp. ix–x)8

The analogy between HS and MM would be further strengthened if we were to
classify structure, as intended by Fine (i.e., repetition, stratification, and order of the
constituents), as a kind of emergent feature of complex entities. In this case, both MM
and HS would disregard emergent features of complex items: emergent properties in
the case of HS and emergent structural features in the case of mereology.9

Nonetheless, there are two instructive disanalogies between MM and HS. First, as
we have already seen, HS is explicitly committed to the fact that the exclusive bearers
of fundamental properties are some kind of minimal entities. On the contrary, MM is
not committed to the existence of entities that areminimal from amereological point of
view, i.e., atoms. Indeed, MM adopts mereology as the general theory of composition,
and Fine’s analysis of mereology shows that its peculiarities do not depend on the
existence of atoms.

This first disanalogy shall be further elaborated in Sect. 2. We shall see that the
minimality at play inHS is plausibly understood as a variety ofmereological atomicity,
so that there is a single domain of things, i.e., mereological atoms, to which HS is
committed, while MM is not. This divergence between MM and HS is at the core of
their first reciprocal tension, resting on the admission of gunk as a genuine possibility.

The second disanalogy between MM and HS is that they differ in epistemological
status and modal force. According to Lewis, MM is meant as an a priori concep-
tual truth, because the hypothesis of a non-mereological kind of composition seems
meaningless10; moreover, nothing suggests that a non-mereological kind of compo-
sition could occur in a counterfactual situation, so that MM can be safely taken as
a necessity claim. By contrast, HS is intended by Lewis as an a posteriori hypoth-
esis, concerning primarily the actual world and, thus, only contingently true. More
precisely, in (1994) Lewis claims that there is an a priori and necessary core in HS,
according to which “‘how things are’ is fully given by the fundamental, perfectly
natural, properties and relations that those things instantiate.” However, the identifi-
cation of fundamental relations with spatiotemporal ones and—more importantly for

8 In this excerpt, Lewis qualifies the properties in the supervenience basis as “perfectly natural intrinsic.”
Throughout the present paper we limit our attention to so-called “perfectly natural” or “fundamental”
properties, andwe use these two qualifications interchangeably. It should be noted, however, that naturalness
for Lewis was amatter of degree: some properties are non-perfectly natural, but still natural; they fall outside
the scope of this paper in so far as non-perfectly natural properties are not included in the basis for HS.
It should also be noted that, according to Lewis, any fundamental property is intrinsic; this controversial
tenet, however, is not directly pertinent to the matter under discussion here.
9 The obliteration of structural features dictated by mereology is, at this stage of the analysis, relative to
the identity conditions for complex entities. Mereology as such does not claim that structural arrangements
are irrelevant in a complete description of the world or supervene upon the properties and relations of the
parts. As we will see in Sect. 4, the commitment to supervenience claims is introduced when mereology is
complemented with the thesis of composition as identity.
10 See again Forrest (1986) on this point.
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our concerns—the thesis that the fundamental properties are instantiated by minimal
entities (“points” or “point-sized occupants of points”) are “yet another speculative
addition to the thesis that truth supervenes on being,” restricted to possible worlds
“like ours” (Lewis 1994, pp. 473–475).

This second disanalogy requires that prudence be used when confronting MM and
HS: their respective domains of application do not coincide, though they overlap
at least with respect to the actual world. In particular, as we discuss in Sect. 2, the
contingency of HS suggests a (non-viable) strategy to reconcile HSwith the possibility
of gunk, namely by supposing that HS does not hold in gunky scenarios; we argue
that the strategy fails because gunk requires an alternative to HS, which compromises
non-gunky scenarios too. In the case of CAI, the tension with HS is exacerbated
by the fact that CAI is meant as a necessary principle. By assuming CAI, HS is
not only a plausibly contingently false hypothesis (as independently argued by many
philosophers of physics and metaphysicians nowadays11), but a hardly supportable
principle also with regard to counterfactual scenarios.

We shall now integrate this articulate picture of analogies and disanalogies with the
tensions between gunk and HS, and CAI and HS, respectively.

2 Humean supervenience and the hypothesis of gunk

To confront the hypothesis of gunk with HS we must first show that a single domain
of minimal entities is involved in both cases. This will require some work, in so far
as, at first blush, the domains appear to be different. Indeed, in Lewis’s formulation
of HS (cited in Sect. 1), the bearers of fundamental properties are qualified as points
or point-sized entities; the concept of point here is a geometrical one and the size
of an entity has to do with its spatial extension. Yet, mereology is not meant to be
applied only to spatial entities (Lewis himself applies it to entities such as sets and
universals12), and it is not usually intended as a theory of special extension13. As a
consequence, it is not immediately evident that what is minimal from the point of
view of geometry and space coincides with what is minimal from the point of view of
mereology. Perhaps, to admit that gunk is possible is not to admit that there could be
no points or no point-sized entities.

An example of the divergence between the domains of minimal entities involved
in HS and the hypothesis of gunk is suggested by the following passage by Lewis:

Mereology is silent about whether all things are spatiotemporal. […] It is silent
about whether […] universals in rebus, wholly present wherever they are instan-
tiated, might be among the proper parts of ordinary particulars. (Lewis 1991, p.
76)

11 See n. 2 for some bibliographical references.
12 Cfr. (Lewis 1991) and (Lewis 1986a).
13 Nonetheless, mereology has been sometimes interpreted as a theory of geometrical entities (see Tarski
1929) or integrated in more complex frameworks that are meant to cope with spatial extension, as in the
case of mereotopology (see Casati and Varzi 1999).
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We might illustrate this passage through the case of an electron. If a theory where
universals are parts of the individuals instantiating them were true,14 then electrons
would not be mereological atoms, since their spins or charges would be proper parts of
them. But this would not have any bearing on the size of the electrons: electrons could
still be point-sized in Lewis’s sense. They could even be gunky, if for some odd reason
the universals in themwere gunky, aswell. Nevertheless, they could still be point-sized.

However, a shared domain of minimal entities between HS and MM is restored,
once we concede that the kind of simplicity attributed by HS to the bearers of natural
properties is a variety of mereological atomicity, albeit not general, unrestricted atom-
icity.15 In the case of HS in particular, atomicity is restricted to the spatiotemporal
domain. A mereological atom, in the general and unrestricted sense, is an entity that
has no proper parts; by contrast, a spatiotemporal mereological atom is an entity with a
spatiotemporal location, which has no proper parts that are spatiotemporally located.
In keeping with our example, the electron is a spatiotemporal mereological atom
while, e.g., the universal of negative charge, a being without spatiotemporal location,
is not a spatiotemporal atom even under the hypothesis that it has no proper parts. So,
with the proviso that the mereological minimality at play in HS is not general unre-
stricted mereological atomicity, but restricted spatiotemporal atomicity, it becomes
legitimate to compare various aspects of MM (including gunk) with the minimality or
non-minimality of the bearers of fundamental properties. We shall hence proceed by
analyzing the hypothesis of gunk and showing why it is in tension with HS.

As Lewis conceives it, the hypothesis of gunk is the hypothesis that there is some-
thing all of whose parts have proper parts (Lewis 1991, pp. 20–21). It is undisputed
that Lewis regards gunk as a genuine possibility, but never details his motivations
for allowing such possibility. As emerged from the subsequent debate, the hypothesis
of gunk can be supported in two importantly different ways: either as a far-fetched
possibility concerning other worlds, or as a respectable scientific hypothesis about the
actual world. We shall discuss each of them in order.

There are good reasons why a supporter of MM should concede gunk at least as a
far-fetched possibility. Once mereology is accepted as the general, exhaustive theory
of ontological composition, not only is the hypothesis of a non-mereological kind of
composition ruled out, but all sorts of composition scenarios, which are licensed by
classical mereology, are admitted as genuine possible ways in which a world might
be. Indeed, if mereology tells the complete truth about composition, no other piece of
doctrine could rule out the possibility of any composition scenarios, no matter how
far fetched they may be. Now, mereology countenances the possibility of gunk, that
is, the possibility of there being some individuals each of whose parts has still further
parts. From this perspective, the hypothesis of gunk is licensed independently from
any piece of scientific evidence.

14 See for example Armstrong (1978) and Paul (2002). An analogous example could be easily built with
tropes.
15 An alternative strategy could resort to Armstrong’s distinction between thick and thin particulars (1997,
pp. 123–126). A thick particular has its properties (meant as universals) as parts, while the thin one is
connected to them only by instantiation. The Humean could take point-sized entities as thin particulars:
they would be mereologically atomic bearers of fundamental properties.
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By contrast, for what concerns the actual world, metaphysics is not expected to
settle whether there is gunk in the actual world. But gunk is seen by many also as a
respectable scientific hypothesis about the actual world.16 For instance, from the point
of view of a field theory, a given field can be seen as an extended continuum with no
discrete minimal parts; gunk has also been discussed with respect to the notion of
contact between objects and to the so-called paradoxes of size. Thus, while there is no
decisive evidence in favor of gunk, its actual existence has not been ruled out either.

It is worthy of note that some philosophers equate gunk with stuff in the role of
reference for mass terms, such as ‘water.’17 According to Lowe (1998, p. 72), Laycock
(2006) and McKay (2015, 2016), gunk/stuff is radically uncountable, and it would be
mistaken to characterize it as an individual or a thing. By contrast, according to Lewis
everything is an individual, and gunk can be defined as “an individual whose parts all
have further proper parts” (Lewis 1991, p. 21). A further divergence between Lewis’s
view and the views of the gunk/stuff supporters may concern MM: according for
example toMcKay (2016, p. 181), gunk/stuff is governed by a theory of parts different
from classical extensional mereology, in so far as—for instance—anti-symmetry of
parthood fails in McKay’s theory. Thus, it is not clear if the notion of gunk/stuff is
compatible with Lewis’s MM, which is the focus of our comparative analysis with
HS. Anyway, while the notion of gunk/stuff and the Lewisian notion of gunk may
importantly differ, the gunk/stuff supporters have pointed out an additional, semantic
argument for the existence of entities with no minimal parts.

It is helpful to take stock of the situation at this time. We began by arguing that
MM and HS involve a single domain of entities, provided that atomicity is restricted
to the spatio-temporal domain. We then showed three different kinds of reasons for
regarding gunk as a serious hypothesis. It is important to stress that the hypothesis of
gunk also regards the case of spatio-temporal entities, such as physical entities. This
is particularly evident when gunk is taken as a respectable scientific hypothesis about
the actual world, and when gunk is assimilated to stuff in the role of referent of mass
terms, such as ‘water’.

If what we argued so far holds true, then the hypothesis of gunk is in tension
with HS. We shall now illustrate such tension in three steps. First, we consider the
simplest scenario in which both gunk and HS concern the actual world. In the second
and third steps, instead, gunk is taken as a mere possibility. In the second step, we
suppose (contra Lewis) that HS is not contingent, showing that in this case HS would
be patently incompatible with the possibility of gunk. In the third step, we factor in
the contingency of HS (endorsed by Lewis), and we argue in a more indirect way that,
given the possibility of gunk, it would be arbitrary to claim that in the actual world
fundamental properties are found only at the level of spatio-temporal atoms.

First step. If gunk is to be found in the actualworld, then there are some gunky things
in which no minimal entities can be found. But, HS prescribes that the actual world
is such that perfectly natural properties are instantiated only by minimal entities. This
means that, in the actual world, the gunky things and their parts are devoid of perfectly

16 See for example, Zimmermann (1996), Schaffer (2003), and Arntzenius (2008).
17 We thank an anonymous referee for pointing out the ambiguity between gunk and stuff here discussed.
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natural properties. However, the hypothesis that some parts of the actual world lack
perfectly natural properties is hardly acceptable. In our previous characterization of
Humean supervenience, the notion of fundamental or perfectly natural property was
left unanalyzed. But Lewis had a general doctrine of natural properties,which endowed
themwith two pivotal roles. Given this general doctrine, the hypothesis that something
in our world lacks perfectly natural properties is the hypothesis that nothing there plays
these two roles.18

The two roles played by natural properties concern resemblance and causality
respectively (cfr. Lewis 1983, p. 346). First, while any entity can be involved in a
relation of resemblance with any other, natural properties capture the relevant facts
of resemblance, thus functioning as reference points for the scientific classification
of entities. Second, natural properties are supposed to capture the causal powers of
things. There is an infinite amount of properties and almost all of them are causally
irrelevant; natural properties are indeed those that flag the causal powers at the core
of nomological regularities, carving reality at its joints, to use Plato’s image, while
properties in general carve it “everywhere else as well” (Lewis 1983, p. 348).

If—as we are supposing in this first step—there is gunk in the actual world, then
some things lack relevant resemblances and causal links. Such outcome clashes with
the motivations that legitimate gunk as a respectable scientific hypothesis about the
actual world, such as those coming from the theories of fields: fields are expected to be
causally efficacious, and there is no reasonwhy they should lack relevant resemblances.

In our second step, we consider gunk as a mere possibility and we provisionally
ignore that HS is a contingent claim. If we pretend that HS is a necessary claim,
then HS would clash with the hypothesis of gunk: this is because the admission of
gunk is the rejection of spatio-temporal atoms, while HS claims that fundamental
properties are exclusively instantiated by spatio-temporal atoms. Thus, if the hypoth-
esis that everything is gunky is admitted as a genuine possibility, and this possibility
corresponds—via modal plenitude—to a world, then—if HS is non-contingent—there
is at least a world where no fundamental property is instantiated.19

The conclusion of this second step is unwelcome for reasons cognate to those
pointed out during the first step. If HS were a necessity claim, then HS would imply
that gunk is devoid of natural properties and hence is inert, so to say. A partially
or fully gunky possible world would be a world without relevant resemblances and
without causality. These consequences, even if concerning other worlds, seem unac-
ceptable. Our expectation is that an electron—an often-cited bearer of fundamental
properties—retains its properties quite independently of its spatio-temporal atomicity
or non-atomicity, thus preserving its causal role and its role in resemblance relations,
as well. However, HS runs counter to this expectation, by leading to the conclusion
that the electron would lack those two roles if it were a piece of gunk. This result is
unacceptably arbitrary.

18 For a critical analysis of these roles of natural properties, see Borghini and Lando (2015).
19 The possibility of gunk had been discussed in a similar vein by Sider (1993) against van Inwagen’s
mereological quasi-nihilism (Van Inwagen 1994), according to which only atoms and what constitutes a
life exist: if quasi-nihilism is unable to cope with the genuine possibility of gunk, its general adequacy as
a restriction to composition is at risk. Sider later came to reject the hypothesis of gunk for independent
reasons, see Sider (2011, p. 158).
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More surprisingly, the tension between HS and the hypothesis of gunk is not
resolved even at the third step—that is, if we consider gunk as a mere possibility
while acknowledging the contingency of HS. In this case, we are free to admit that
HS does not hold true in gunky scenarios; thus, there is no world in which HS and the
hypothesis of gunk are expected to hold jointly, and we thereby avoid the direct clash
pinpointed in the first two steps of our argument. Even in the seemingly favorable
scenario of this third step, gunk creates a precedent that generally validates, so to say,
the fundamentality of spatio-temporally non-atomic entities. Let us explain why.

Consider a world in which there is gunk. During the first two steps, we argued
that it is unacceptable that a world, or its parts, lacks perfectly natural properties.
By hypothesis there are no minimal entities in this world, and we can envisage two
alternative distributions of perfectly natural properties for such gunky scenarios. (1)
In one, we have an infinite descent of bearers of perfectly natural properties, so that
many (maybe all) levels countenance perfectly natural properties, without there being
a minimal level. (2) In the other, there is a privileged level under which no perfectly
natural property is instantiated. In both cases, the resulting criterion for the identifica-
tion of the bearers of perfectly natural properties will also be applicable (with a trivial
adjustment in the first case) to non-gunky worlds and parts of worlds, for reasons
which shall be explained at this time.

Regarding (1), as a virtue of his preferred stance on the problem of universals (class
nominalism), Lewis lists the compatibility with the admission of an infinite descent
of bearers of perfectly natural properties:

I note that class nominalism, with a primitive distinction between natural and
unnatural classes, has no problem with infinite complexity. It might happen that
whenever we have a natural class its members are composite individuals and
their parts […] fall in turn into natural classes. Lewis (1986a, p. 31)20

If this is not a problem with gunk, it is not a problem in non-gunky situations either.
Obviously, in a non-gunky situation the descent of bearers of perfectly natural prop-
erties would not be infinite: it would terminate at the level of spatio-temporal atoms,
or somewhere above it. But the finiteness would not make the descent less plausible.
Thus, the precedent created by gunk is extendable to other scenarios with even more
plausibility.

As for (2), the privileged level is likely to be individuated by a non-mereological
feature. Indeed, due to the transitivity of the relation of parthood in classical mere-
ology, there is no mereologically privileged level, except for the (putative) level of
spatio-temporal atoms and the maximal level of the universe.21 The non-mereological
criterion to be invoked could involve, for example, some kind of cohesion. The bearers
of perfectly natural properties could be middle-sized entities that occupy a continuous
region of space-time and are unitarily involved in causally relevant events. But then
gunk forces us to legitimize a substantial criterion of discrimination, in opposition

20 Lewis claims that this virtue is shared with trope theories and that it counts as an advantage over
Armstrong’s and Forrest’s theories of structural universals.
21 In this paper we do not discuss the hypothesis, defended in Schaffer (2010), that the universe is the only
or primary bearer of natural/fundamental properties.
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to the expectedly formal character of mereological criteria. And if a substantial, non-
formal criterion is allowed to individuate the bearers of natural properties in some
cases, then there is no principled reason preventing a substantial discrimination in
other cases, as well. We have legitimized a promising way to “carve nature at its
joints” quite differently from HS, and it would be arbitrary to reserve it only for gunky
scenarios.

In alternative, if the invoked criterion is non-mereological (if it involves, for exam-
ple, some kind of unity or cohesion displayed by the bearers of natural properties),
then it is not clear why it should be applied exclusively to gunky worlds (and parts of
gunky worlds). If we can discriminate in some cases between cohesive and structured
complex items and non-cohesive and non-structured ones, then there is no principled
reason preventing the discrimination in other cases, as well. This is prima facie a
promising way to “carve nature at its joints,” quite differently from HS, which would
be arbitrary to reserve only for gunky scenarios.

Even if we acknowledge that HS is contingent and holds true only at non-gunky
worlds (or parts of worlds), then, HS is in tension with the hypothesis of gunk. We
suggested (1) or (2) as the alternative to the Humean distribution of perfectly natural
properties for gunky scenarios; but, as it turns out, both (1) and (2) apply to non-gunky
scenarios, as well. As HS is unable to provide a justification of why (1) and (2) shall be
ruled out in non-gunky scenarios, it would seem that HS’s tenet that perfectly natural
properties are found only at the fundamental level is unsupported.

3 Composition, indiscernibility, and ease of description

We shall now move on to consider the second tension between MM and HS. To do
so, we shall look at another philosophical spin-off of MM—CAI. In particular, we
shall focus on the extent within which CAI extends the principle of Indiscernibility
of Identicals to the case of composition. This will lay the groundwork for the tension
between CAI and HS, which shall be investigated in Sect. 4.While the main aim of our
analysis is to discuss CAI in the context of Lewisian metaphysics, we will discover
that alternative non-Lewisian varieties of CAI are in tension with HS, as well.

CAI is not implied by any specific principle of mereology as a formal system, but
it is a philosophical thesis deeply rooted in it. Indeed, the extensionality of classi-
cal mereology creates a bridge between composition and identity. Two non-atomic
individuals are identical iff they have the same proper parts; in an atomic, non-gunky
scenario, two individuals are identical iff they have the same atomic parts. And—
again in an atomic scenario—if a whole has certain atomic parts, then its parts will
have collectively the same atomic parts. Then, it is at least plausible that the relation
between a whole and its atomic parts has something to do with identity. CAI takes this
connection between composition and identity very seriously, and is the contention that
composition is a cognate of identity. The core motivation for CAI22 is the idea that

22 According to some authors (Merricks 2005; Sider 2007; Bøhn 2014), CAI is also entrenched with
a basic principle of mereology, namely unrestricted composition (the thesis that any choice of entities
has amereological fusion): after all if the fusion is nothing over and above its parts, then, if its parts exist, how
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mereology is ontologically innocent: a mereological fusion of some entities is nothing
“over and above” these entities and thus, in a sense to be clarified, the fusion and the
entities are the same portion of reality.

The connection between composition and identity has been theorized in different
ways. Our interest in this context is limited to only one of the main points of contro-
versy, namely the different treatments of the principle of Indiscernibility of Identicals
(InId). This principle, which is often taken as an indubitable law for one-one identity,
claims that: for any object xand any object y,if x = y, then xand yhave all of the same
properties. The controversy lies in the degree to which composition should adhere to
InId. We shall distinguish three positions in the debate and, in order to present them,
we shall introduce two kinds of potential counterexamples to the extension of InId to
composition.

The first kind of counterexamples concerns numerical or quantitative properties
of individuals: the molecules my body is composed of are many, not just one (they
are about 2 × 1027); the body, instead, is one, not many (it is not 2 × 1027). The
second and much wider kind of counterexamples involves all those properties that
wholes do not prima facie inherit from their parts, and parts do not inherit from their
whole. For instance, the molecules are invisible, but the body is not. Or, as another
case of the second kind, we might consider two right-angled triangles (the parts): they
have a common hypotenuse, are on the same plane and, as a result, they compose a
rectangle (their fusion); the triangles are triangular and are such that the Pythagorean
theorem holds true for them; now let us take the rectangle: it is not triangular and the
Pythagorean theorem does not hold true for it.

We are now in a position to distinguish three varieties of CAI, differing in their
attitude towards InId and towards the potential counterexamples to its extension to
composition. Each of the three varieties of CAI listed has been endorsed and refined
by more than one philosopher, but for the sake of simplicity we shall focus on a single
philosopher for each variety. In the literature there are already several taxonomies of
these varieties (usually in terms of their relative degree of strength); ours corresponds
to the taxonomy set forth in Wallace (2011a)23, namely: (1) corresponds to Wallace’s
weak CAI; (2) to her stronger CAI; and (3) to her strong CAI.

(1) Lewis assumes InId to be valid for one-one identity, but maintains that it can not
be extended to the many-one relation of composition, andmentions this as a major
difference between composition and one-one identity. The extension is said to be
precluded by the first kind of counterexamples: “What’s true of the many is not
true of the one. After all they are many while it is one.”24

Footnote 22 continued
could the fusion fail to exist? This connection, however, has been denied by other authors (cfr. McDaniel
2010; Cameron 2012).
23 For alternative perspectives on the taxonomy of the versions of CAI, see Yi (1999), Sider (2007), and
Wallace (2011a).
24 Lewis (1991, p. 87). A similar contention about CAI and InId is expressed in Sider (2007) and Bricker
(2015).
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(2) Baxter sees compositional many-one identity as one of many cases of identity
without indiscernibility.25 While most philosophers take InId as a self-evident
principle, claiming that any thing has just the properties that it has, Baxter believes
that renouncing this prejudice helps to solve several philosophical problems.26

Given his general rejection of InId, Baxter is free to accept counterexamples of
any kind as one instance of genuine evidence against InId.

(3) Wallace27 believes that InId can actually be extended to the plural cases of
many-one identity between parts and whole, and maintains that the alleged coun-
terexamples are not so. Numerical and quantitative predicates are relativized to
different ways of counting. My body is one according to count rules for bodies;
but it is many according to the count rules for molecules or for atoms; and it is
about 2 × 1027 according to the count rules for molecules. The molecules my
body is composed of also instantiate the very same properties, again relativized
to the method of counting. As for the second group of alleged counterexamples,
Wallace proposes that a kind of plural logic be applied, countenancing a particular
distinction between collective and distributive predicates. While we cannot dis-
cuss the details of her approach at this time, the rough idea is that the molecules
taken together (collectively) are as visible asmy body,while they are distributively
invisible, and the fallacious inference from their invisibility to the invisibility of
the body does not come out as an instance of InId.

In this classification, (1) and (2) agree in denying that parts and whole are indis-
cernible,while (3)maintains that InId should be extended to composition.Nonetheless,
(1) needs to attribute to composition something like indiscernibility: the analogy
between identity and composition would be weak, were composition to lack any fea-
ture replacing such a pivotal aspect of our understanding of identity. In the remainder
of this section we will concentrate on the surrogate of InId needed by (1), since it is
the view defended by Lewis. It is nonetheless important to stress that (2) is perhaps
in need of a surrogate of InId, similarly to (1) because, even once InId is dropped
entirely, a core of the seemingly strong intuition that any thing has the properties that
it has should be preserved. What we shall say regarding (1), may thus in the end apply
to (2) as well. We shall instead come back to (3) in Sect. 4.

In a brief passage of Parts of Classes, Lewis himself characterizes a kind of ersatz-
indiscernibility, which he labels as ease of description. When considering the analogy
between composition and one-one identity, Lewis writes:

The ease of describing fusions is a fourth aspect of the analogy. Describe Possum
fully, and thereby you fully describe whatever is identical to Possum. Describe
Magpie and Possum fully—the character of each and also their inter-relation—
and thereby you fully describe their fusion. Lewis (1991, p. 85).

25 Baxter (1988a, p. 206, 1988b). Baxter’s approach is developed and discussed by Turner (2014).
26 For instance, in the theory of change, the rejection of InId would allow us to say that, when a flower
changes its color, we have the very same object instantiating different (and even incompatible) properties.
27 Wallace (2009, ch.3,Sect.5.1); see also Wallace (2011b). Hovda (2005), Bøhn (2014), and Cotnoir
(2013) are other (and, in some cases, substantially different) attempts to extend InId to composition.
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Now, different things can be easy for different reasons. Thus, Lewis attributes ease of
description both to one-one identity and to composition. In both cases, it would be easy
to pass from the description of one of the terms of the relation to the description of the
other term of the relation. But it is not immediately clear what “ease” is in general, and
what ease would amount to in the two cases. Once the two cases of one-one identity
and composition are analyzed, it becomes evident that they differ in the source of the
ease of descriptions.

In the case of one-one identity, the source of the ease of description is plausibly InId.
A full description of Possum captures all of its properties, which are all the properties
of anything identical to Possum, too; thus, a full description of Possum is also a full
description of anything identical to Possum.28

By contrast, according to Lewis, InId does not hold for composition, and, as a
consequence, can not be the source of the ease of description: the fusion of Magpie
and Possum is one,whileMagpie and Possumare two.What is shared by them, instead,
is “the character” of “the portion of Reality:”

[…] even though the many and the one are the same portion of Reality, and the
character of that portion is given once and for all whether we take it as many or
take it as one, still we do not have a generalized principle of indiscernibility. It
does matter how you slice it—not to the character of what’s described, of course,
but to the form of the description. Lewis (1991, p. 87)

For Lewis, the same portion of reality can be taken as one scattered entity, as two cats,
or as many cells, or as many molecules, or as many atoms, … But, no matter how you
slice it, it is always the same portion of reality. Some properties—probably many of
them—are influenced by how the portion is sliced, but nonetheless the character of
the portion is fixed. Thus, according to Lewis, if I fully describe the portion of reality
at a certain level of granularity (i.e., if my description captures all the properties for
that level of granularity), then—for any other level of granularity of that same portion
of reality—it is easy to obtain a full description of that level of granularity.

It is not prima facie clear what the character of the portion of reality, as opposed
to the form of the description, is.29 If Magpie and Possum are two and weigh twenty
pounds eachwhile their fusion is one andweighs forty pounds; and if, as a consequence,
the description of the fusion ofMagpie and Possum is different from the description of
Magpie and Possum; then, what connects the different levels of granularity of one and
the same portion of reality? The connection is expected to make it easy to turn a full
description of the fusion into a (different) full description of its parts (and vice versa).

28 It should be noted that InId is a principle about the properties of identical things, and as such cannot be
applied directly to descriptions as linguistic devices. InId is not and does not yield a principle of substitutivity
of co-referential terms, such that if P(j) and j=k, then P(k). Cartwright (1979) explains why the well-known
counterexamples to the substitutivity of co-referential expressions should lead to the formulation of InId in
terms of properties (and should not be taken to be counterexamples to InId).
29 Since Lewis denies that a “generalized principle of indiscernibility” holds true for composition, we
might suspect that the problem lies in the generality, and that the principle needs to be restricted: some
properties differ between the fusion and its parts, while other properties—more basic and fundamental?—
are perhaps common. But it is not clear how to operate such a restriction. Even the most canonical examples
of fundamental properties make, at least prima facie, a fusion discernible from its parts, or vice versa.
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In general, a full description of something is expected to capture all its properties. But
then the ease in turning the full description of the whole into a full description of the
parts (and vice versa) depends on the properties of the whole being determined by the
properties of the parts and by the relations between them, and vice versa. And so it
happens that supervenience enters the stage.

While Lewis does not make any explicit claim of supervenience at all in his exposi-
tion of CAI, we contend that a claim of supervenience is presupposed by the idea that,
once some things and their relations are described, a description of their fusion is also
easily obtained, and vice versa.30 As Lewis observes in the last passage cited above, it
is not the case that all or most properties can be shifted from one side of the operation
of composition to the other. Rather, the properties and relations instantiated by what
is on one side determine the properties instantiated by what is on the other side. Given
that Magpie and Possum have the properties and the relations they have, their fusion
can only have the properties it has; and vice versa. This can be generalized: once the
features of a certain portion of reality at a certain level of granularity (the atomic parts
of the portion, if there are any, or the full portion, or any intermediate level) are given,
“the character of that portion is given once and for all,” in the sense that the features
of the entities at any other level are completely determined.

Of course, it is important to be clear about what “ease” stands for in this case. It
is not the case that no cognitive effort, or only slight effort, is required to fill out the
description of the missing side. The description of the whole can be obtained from
the description of the parts (and vice versa) only by a subject who is aware of how
supervenienceworks. From an epistemological point of view, this awarenessmight not
be easy to obtain: given—say—a written description of the molecules composing my
body, a tremendous effort is plausibly required in order to move on to a full description
of the properties of my body. A quite different kind of ease is at stake, consisting in
the fact that there is only one sound way to fill the description of the missing side.
Given a full characterization of the parts, the only eligible set of properties is that of
the properties actually instantiated by the whole; any other set of properties is ruled
out.

We can now see how ease of description fares in its role of ersatz-indiscernibility,
dealing with the counterexamples to the extension of InId to composition. The coun-
terexamples can be accepted as such by Lewis, in so far as he does not want to extend
InId to composition. In the first kind of counterexamples, numerical and quantitative
properties should be counted among those relevant only for the form of the description,
and not for “the character of what’s described.” The second kind of counterexamples,
instead, can be handled with a subtler strategy: despite the fact that the whole has
some properties that the parts lack (and vice versa), the properties of the whole are
determined by the properties of the parts and the relations between them (and vice
versa). For example, given a complete description of the two triangles and of their
inter-relations (e.g., their being co-planar and having a common hypotenuse), the

30 In reviewing Lewis’s alleged analogies between composition and identiy, Koslicki, too, writes that ease
of description “seems to make use of a kind of supervenience thesis, according to which the characteristics
of sums supervene on the characteristics of their parts.” (2008, p. 42) However, from our point of view, she
fails to pinpoint the symmetry of the kind of supervenience involved.
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features of the resulting rectangle (their sum) are determined; yet, the determination
obtains not in the absurd sense that the rectangle is required to be triangular or that the
Pythagorean theorem should hold true of it, but in the sense that two such triangleswith
such inter-relations cannot constitute anything but that rectangle with its properties.
The description of the rectangle comes out easily because, given the full description
of the triangles, the sound full description of the rectangle is determined: any other
non-equivalent alleged description would picture the rectangle in a way in which it
cannot be, given the properties and inter-relations of the triangles composing it.

CAI, in the variant (1) endorsed by Lewis (and arguably in the variant (2), as well)
ends up presupposing a potentially contentious claim of supervenience. We shall now
set out to show that the supervenience claim presupposed by CAI is not to be mistaken
for Lewis’s HS.

4 Ease of description and fundamentality

Adistinctive feature ofCAI is the introduction of an element of symmetry and transitiv-
ity in composition. One-one identity is obviously a symmetric and transitive relation. It
would be hasty to assert without further qualification that also composition is symmet-
ric and transitive.31 Nonetheless, when composition is assimilated to one-one identity,
it is the relation of being the same portion of reality to be symmetric and transitive:
the parts are the same portion of reality as the whole, the whole is the same portion of
reality as its parts (symmetry); given two divisions in parts of the same whole, they
are again the same portion of reality (transitivity).32

In the Lewisian approach to CAI illustrated in the previous section, symmetry and
transitivity also concern the ease of description. Let us consider, for instance, the
case of the rectangle composed of two adjacent triangles. Once given a description
of the triangles and of their inter-relations, the description of the rectangle will be
obtained easily, since the properties of the rectangle supervene on the properties and
inter-relations of the triangles. In the opposite direction, an adequate description of
the rectangle exposes the character of that same portion of reality, by means of which
it is easy to obtain an adequate description of the triangles and of their inter-relations.
As for transitivity, the rectangle can be seen not only as the fusion of two triangles
with a common hypotenuse, but also as the fusion of two adjacent, smaller rectangles.
Supervenience cannot be but transitive: if the properties of the triangles determine the
properties of the big rectangle and those of the big rectangle determine those of the
small rectangles, how could the properties of the triangles fail to determine those of
the small rectangles? The transition to the other descriptions (relative to other sizes

31 According to mereology, the one-one relation of parthood is transitive; but it is not clear how transitivity
is to be applied in the case of the many-one relation of composition.
32 The relation of being the same portion of reality possesses these features onceCAI is accepted. Arguably,
it would be circular to present these features as evidences in favor of CAI, since the suspicion would arise
that the relation of being the same portion of reality is symmetric and transitive (and is in general a relation
of equivalence) just because it “contains” identity, as the word “same” reveals. Here we are assuming that
CAI—in Lewis’s version 1)—holds, and claiming that, as a result, there is an element of symmetry and
transitivity in composition, as well as in standard one-one identity.
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or slicings) of that same portion of reality will be easy, no matter which slicing of the
portion of reality we begin with.

At this point, we can also admit to our discussion the variant (3) of CAI, that is
Wallace’s direct extension of InId to composition. This variant, indeed, preserves sym-
metry and transitivity: indiscernibility is the sharing of a certain domain of properties
among identicals and, thus, is reflexive, symmetric and transitive, regardless of the
plural or singular nature of its terms.

Let us see howCAI, being symmetric and transitive in anyof its variants, leads to rul-
ing out emergent properties and some kinds of multiple realizations. The case of emer-
gent properties is easier and has already been studied.33 Suppose that some properties
of complex entities do not supervene upon the properties of their parts and the relations
between the parts: these properties are, by definition, emergent properties of the com-
plex entity. In this scenario, it would not be easy at all to move from a description of the
parts and of their inter-relations to a full description of the complex entity. It would not
be easy because the properties of the parts and their inter-relationswould not determine
some of the properties of the complex entity: an adequate description of the complex
entity would require additional effort in order to capture its emergent properties.

But when we proceed in the opposite direction, or when we realize that, according
to CAI and in force of the symmetry and transitivity shared by ease of description and
InId, we can hop freely from any one level of size and any one slicing of a portion of
reality to any other, the controversial assumptions about supervenience are not limited
to the denial of emergent properties. We can also hop jump without further effort
from the description of a whole to a description of its parts. This presupposes that,
once the properties of the whole are determined, also the properties of their parts and
their inter-relations are determined. If various distributions of properties and inter-
relations of the parts were compatible with a single characterization of the whole, then
it would not be easy at all to pass from a description of the whole to a description
of its parts. Many different distributions of properties and inter-relations of the parts
would be compatible with a unique characterization of the whole. Ease of description
presupposes that this does not happen, i.e., that only one distribution of properties and
inter-relations of the parts is compatible with a certain characterization of the whole.

What is denied in this case are not emergent properties, but strong multiple real-
izations. In philosophy of mind, the thesis of multiple realizability contends that a
single mental feature (say: pain, or a specific thought) can be the result of different
patterns of instantiation of lower-level properties.34 In its weak version, multiple real-
izability only claims that different creatures with distinct physical structures realizing
their psychological states (say: a human and a computer) can nevertheless entertain
the same psychological states. Because this version does not involve a single entity
and its parts, it is not at stake in the present discussion of CAI. By contrast, in a strong

33 McDaniel (2008) claims that CAI is incompatible with “strongly emergent properties.” Moreover, his
analysis rests on an interpretation of Lewis’s remarks about ease of description. However, it seems to us
that he fails to pinpoint the element of symmetry shared by InId and ease of description. As a result, he does
not see that CAI is incompatible not only with emergent properties, but also with some kinds of multiple
realizations (see below).
34 These properties are sometimes called submergent, where ‘submergence’ is the converse of emergence.
See Schaffer (2007, p. 187, n. 30).
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variant of multiple realizability, a single physical system (say: the nervous system of
a single human) can realize a single mental kind via distinct physical states of that
same system at different times.35 CAI would force us to rule out this stronger kind of
multiple realizations in a single token.

In otherwords, strongmultiple realizationswouldbedenied evenbefore entering the
philosophy of mind room. Let us imagine a subject, Immanuel, who is thinking about
Königsberg, and let us imagine having handy an exhaustive description of Immanuel
at that moment. CAI requires that, given the properties of Immanuel expressed in the
description, there is only one way in which the nervous system of Immanuel can be,
given the complete description of Immanuel already at hand. The denial of strong
multiple realizations could also be a substantial presupposition if we remain confined
to a domain of material entities more uncontroversially connected by a net of relations
of composition; for instance, given the properties of a middle-sized entity, such as a
bottle of water, the properties of the micro-physical particles composing it would be
determined.

In conclusion, the symmetry and transitivity of the ease of description and of InId
make composition boring, so to say.36 When skimming through the different levels
of size and complexity in the mereological structure of reality (from the rectangle to
the triangles, from Immanuel’s neurons to Immanuel), we never incur surprises. An
adequate description of a certain slicing of a portion of reality is also an adequate
description of any other (more or less fine-grained) slicing. This happens because the
relevant features are co-determined: by simply specifying them for any given slicing,
those of any other slicing are immediately determined.

In this paper, we aim to assess neither the denial of emergentism and strongmultiple
realizations nor the overall theoretical tenability of CAI. What we aim to show is that
CAI delivers a picture of composition that is at odds with the idea that fundamentality
consists in some spatio-temporal atoms determining the features of any other slicing
of a given portion of reality. Our contention can be illustrated through the following
argument.

(A) Assume that MM and HS are true.
(B) According to HS, all the contingent features of any portion of reality supervene

on the perfectly natural properties of the spatio-temporal atoms in that portion of
reality.

(C) For any portion of reality, there is a privileged fundamental level that determines
the features of any other slicing of that same portion. [from A and B]

(D) According to CAI, for any slicing of a portion of reality, all the features (including
the perfectly natural ones) of that slicing supervene on the spatio-temporal atoms
in that same portion of reality; vice versa, all the features (including the perfectly

35 Block (1978) and Endicott (1993) defend the empirical plausibility of strong multiple realizations. By
contrast, Bickle (1998, ch. 4) rejects them, due to reasons specific to the philosophy of mind.
36 Schaffer (2003, pp. 510–511) discusses a boring kind of composition, but we use the term in a different
way. Schaffer applies it to a gunky scenario where, under a fundamental level of bearers of natural proper-
ties, the smaller objects resulting from further divisions always have those same natural properties. These
divisions are boring in the sense that, even if the analysis proceeds, no new property is ever found.
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natural ones) of the spatio-temporal atoms in a certain portion of reality supervene
on the features of any other coarser-grained slicing of that same portion of reality.

(E) For any portion of reality and for any slicing of such portion, the features of that
slicing determine the features of any other slicing of that same portion—i.e., for
any portion of reality (that admits multiple slicings) there is no single slicing
whose features determine the features of all other slicings. [from A and D]

(F) Therefore, contra our expectations, the fundamentality claim involved in HS can-
not be that the privileged fundamental level is the only slicing of a portion of
reality whose features determine the features of all other slicings. [from C and E]

The core of the tension between CAI and HS is that CAI requires a symmetric kind
of dependence between the features of a whole and those of its parts, while HS is the
claim that there is a privileged, minimal level, and that all the contingent features of the
world depend asymmetrically on the features of this privileged level. If supervenience
is symmetric instead, theminimal level is notmetaphysically privileged, contraHS. It is
noteworthy that the asymmetry is a specific feature of certain claims of supervenience,
such as Lewis’s HS; yet, supervenience is not asymmetric by definition.37 A fairly
standard definition of supervenience tells us that a set of properties A supervenes
upon another set of properties B just in case no two things can differ with respect to
A-properties without also differing with respect to their B-properties. Nothing rules
out the hypothesis that, keeping the sets A and B fixed, no two things can differ with
respect to B-properties without also differing with respect to their A-properties. And
this is what CAI requires in the case in which the A-properties are those of a whole
and the B-properties (and inter-relations) are those of its parts. This empties the kind
of privilege attributed by HS to the minimal level.

We shall now focus on the conclusion F of the argument provided above, with the
aim of making some hypotheses regarding alternative ways to understand fundamen-
tality.

On one hand, CAI seems to support HS: at least if there is a level of mereological
atoms, all relevant features of things of any size supervene on the relevant features of
entities at the simplest, atomic level. On the other hand, CAI adds something utterly
incompatible with the idea that fundamentality regards slicings of portions of reality.
If composition is boring, all the properties (including the perfectly natural ones) of any
slicing of any portion of reality determine all the properties (including the perfectly
natural ones) of any other slicing. The symmetric (and transitive) ingredient of CAI
is incompatible with the claim that, for any single portion of reality, there is only
one privileged slicing whose properties determine the properties of any other slicing.
Thus, for any single portion of reality, the privilege attributed by HS to the level of
spatio-temporal atoms is not the privilege of determining the properties of any other
slicing.

We can envisage three ways to dispel the tension between HS and CAI. The first
is to regard perfect naturalness as a brute metaphysical feature of some properties
in our world and worlds like ours (we should recall that HS is a contingent thesis,

37 For a discussion of the claim that supervenience is neither symmetric nor asymmetric by definition see
Leuenberger (2008, Sect. 2.2) and McLaughlin and Bennett (2014, Sect. 3.2).
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according to Lewis). What would happen in our world and worlds like ours is that,
as a brute matter of fact, for any portion of reality perfectly natural properties are
instantiated only at the level of spatio-temporal atoms. Thus, while all the features of
any slicing of the portion determine the features of any other slicing of that portion,
only the atomic slicing would countenance perfectly natural properties. For any single
portion of reality, then, only the atomic level could have the privilege to be such that
its perfectly natural properties determine all the properties of any other slicing. (Such
a brute metaphysical feature could found the order of explanation preferred in the
natural sciences, where a single level of reality seems to be privileged with respect to
all others.38)

The second way to dispel the tension between HS and CAI is to regard perfect
naturalness as a salient epistemic feature of some properties. In this perspective, CAI
delivers the whole metaphysical picture, but HS serves to explain the crucial role that
some privileged level plays in scientific explanation: the level of spatio-temporal atoms
would be that upon which scientific explanation rests. Thus, HS and CAI would serve
theoretical purposes in non-overlappingdomains. This reading appears to be in contrast
with Lewis’s formulation of HS, where the modal character of supervenience seems to
compel a metaphysical reading in terms of what holds true at certain worlds; however,
theway inwhichLewis characterizes perfect naturalness inLewis (1983), by appealing
to relevant similarities and nomic roles, could lead to an epistemic understanding of
perfectly natural properties, and of HS as well.

The third way to dispel the tension between HS and CAI regards both theses as
metaphysically salient and builds upon their different modal forces. HS and CAI
involve two different sorts of metaphysical determination. HS does not concern the
determination between slicings of single portions of reality at a single world; rather, it
asserts that there is a privileged rank of things (those sharing certain perfectly natural
properties) that, at a selected domain of worlds, determine the existence of all other
things (at those selected worlds). On the other hand, CAI exclusively concerns the
determination between slicings of single portions of reality at a single world. Thus,
while the determination involved in HS founds facts of causation at selected worlds
(intuitively: those worlds with a nomic structure similar to the nomic structure we
attribute to our world), the determination involved in CAI (and hence in MM) serves
to adhere to an important law of identity (InId).

While we tend to lean towards the third way to dispel the tension between HS and
CAI, each way suggests a promising strategy for making these two pieces of Lewisian
metaphysics coherent, and each deserves further study.

5 Conclusions

According to Lewis, mereology is the general and exhaustive theory of ontological
composition (MM), and every contingent feature of the world supervenes upon some
fundamental properties instantiated by minimal entities (HS). There is a profound
analogy between these two basic contentions of his metaphysics, namely that both can

38 A kind of primitivism about natural properties is discussed in Borghini and Lando (2015).
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be meant as a denial of emergentism. However, through our analysis, we have shown
thatMM andHS are also in dual tension. These tensions arise because neitherMMnor
HS are confined to their own expected terrains. The first tension, discussed in Sect. 2,
rests on the fact that HS is not only a supervenience thesis between properties: it also
dictates that the bearers of the properties in the supervenience basis are minimal enti-
ties; this interferes with the hypothesis of gunk. The second tension instead, discussed
in Sects. 3–4, arises because CAI forces to adapt a basic principle about identity—
namely the principle of Indiscernibility of Identicals—to the allegedly analogous case
of composition; since Indiscernibility concerns properties, MM ends up interfering
with the identification of fundamental properties.

Our discussion indicates that HS and MM cannot be jointly endorsed without first
resolving certain substantial and interpretative problems. Further work is needed in
order to retrieve the coherence of Lewisian metaphysics.
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