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A Challenge to Endurantism
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The Puzzle of the Sphinx

› Recall the definition of endurance: ‘an object endures iff it is wholly present at multiple
regions of spacetime’ (Rea 1998: 232).

› A challenge arises for this view when we think of objects that gain or lose parts.
Consider the Great Sphinx of Giza and its now‐lost nose.
(1) Parthood is a binary relation between material objects.
(2) An object is wholly present only if all of its parts are present.
(3) An object is present only if it exists.
(4) The Sphinx is wholly present at 2500BC. (Premise)
(5) The Sphinx’s nose is part of it at 2500BC. (Premise)
(6) The Sphinx’s nose is part of it. (5, 1)
(7) The Sphinx’s nose does not exist now. (Premise)
(8) The Sphinx’s nose is not present now. (7, 3)
(9) The Sphinx is not wholly present now. (8, 6, 2)
(10) The Sphinx hasn’t persisted until now. (Endurance, 9)
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Options for Endurantism

› The empirical premises about the Sphinx are not worth disputing: another case could
easily be constructed that satisfies parallels of (4), (5), and (7).

› If endurantists want to avoid the conclusion that the Sphinx hasn’t managed to persist
to now, they will need to reject one of the broader structural assumptions (1) and (2).
» I assume we’ll keep (3); non‐existent objects can’t be present.

› Our task today is to evaluate these claims, looking first at the standard account of
parthood and a key endurantist alternative; then looking at locative approaches to
‘wholly present’.
» Note: I continue to set aside A‐theoretic solutions; as discussed earlier, those solutions stand

or fall with the prospects of the A‐theory.
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Mereology
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Parthood

› Mereology is the theory of part and whole.
› The primitive binary relation is parthood, ‘𝑥 is part of 𝑦’, symbolised 𝑥 ⊑ 𝑦. With that
primitive, we may define various other notions:
» 𝑥 overlaps 𝑦 iff they have a part in common:

𝑥 ∘ 𝑦 ≝ ∃𝑧(𝑧 ⊑ 𝑥 ∧ 𝑧 ⊑ 𝑦).

» 𝑥 is disjoint from 𝑦 iff they don’t overlap; equivalently, if something’s part of 𝑥 then it’s not
part of 𝑦:

𝑥 ≎ 𝑦 ≝ ¬(𝑥 ∘ 𝑦) ≡ ∀𝑧(𝑧 ⊑ 𝑥 → ¬𝑧 ⊑ 𝑦).
» 𝑥 is a fusion of some things, the 𝑦𝑦s, iff 𝑥 has all of the 𝑦𝑦s among its parts, and no part that

doesn’t overlap some 𝑦𝑦:

Fu(𝑥, 𝑦𝑦) ≝ ∀𝑧(𝑧 ⊑ 𝑥 ↔ ∀𝑣(𝑣 ⊑ 𝑧 → ∃𝑦(𝑦 ∈ 𝑦𝑦 ∧ 𝑣 ∘ 𝑦))).
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Characterising Parthood

› We adopt these axioms about parthood (Lewis 1991: 72–87):
Transitive If 𝑥 is part of 𝑦, and 𝑦 is part of 𝑧, then 𝑥 is part of 𝑧:

∀𝑥∀𝑦∀𝑧((𝑥 ⊑ 𝑦 ∧ 𝑦 ⊑ 𝑧) → 𝑥 ⊑ 𝑧).

Unrestricted Composition Whenever there are some things, they have a fusion:

∀𝑦𝑦∃𝑥 Fu(𝑥, 𝑦𝑦).

Unique Composition Whenever there are some things, they have at most one fusion:

∀𝑦𝑦∀𝑥∀𝑧((Fu(𝑥, 𝑦𝑦) ∧ Fu(𝑧, 𝑦𝑦)) → 𝑥 = 𝑧).

› Together, these axioms give us Classical Extensional Mereology (or General
Extensional Mereology (Varzi 2019: §4.4)).
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Fusions

› Some object to Unrestricted Composition. But ‘one has only to live with fusions for a
while to come to love them’ (Thomson 1983: 217).

› And maybe not even that:
…Mereology is ontologically innocent. … given a prior commitment to cats,
say, a commitment to cat-fusions is not a further commitment. The fusion is
nothing over and above the cats that compose it. It just is them. They just are it.
Take them together or take them separately, the cats are the same portion of
Reality either way.… In general, if you are already committed to some things,
you incur no further commitment when you affirm the existence of their fusion.
(Lewis 1991: 81–82)

› This Lewisian claim – (weak) Composition as Identity – has been used to motivate
both existence and uniqueness of fusions.
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Some Salient Consequences

› Every object fuses those things which are it (by definition and Unrestricted
Composition): ∀𝑥Fu(𝑥, 𝑥): this is reflexivity.

› Mutual parthood entails identity, i.e., ∀𝑥∀𝑦(𝑥 ⊑ 𝑦 ∧ 𝑦 ⊑ 𝑥) → 𝑥 = 𝑦 (Thomson 1983:
202). This is anti‐symmetry, a consequence of Transitivity and Unique Composition.
» Suppose that 𝑥 and 𝑦 are parts of each other. Clearly Fu(𝑦, 𝑦). Because 𝑥 is part of 𝑦, every

part of 𝑥 overlaps 𝑦; given that 𝑦 is also part of 𝑥, it follows that 𝑥 also fuses 𝑦: Fu(𝑥, 𝑦). Then
Unique Composition entails that 𝑥 = 𝑦.

› Accordingly, parthood is a partial order (reflexive, antisymmetric, transitive).
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Supplementation
› Supplementation is the idea that when something has a part, it must also have
another part, not overlapping the first. More precisely:
Weak Supplementation If 𝑥 is a proper part of 𝑦, there is a part of 𝑦 disjoint from 𝑥:

(𝑥 ⊑ 𝑦 ∧ 𝑥 ≠ 𝑦) → ∃𝑧(𝑧 ⊑ 𝑦 ∧ 𝑧 ≎ 𝑧).

» Justification: If every part of 𝑦 overlaps 𝑥 and 𝑥 is part of 𝑦, 𝑦 would be 𝑥. So some part of 𝑦
must not overlap 𝑥, if 𝑥 is a proper part.

Strong Supplementation If 𝑥 is a proper part of 𝑦, then there is a part of 𝑦 disjoint from
𝑥 that can be fused with 𝑥 to make 𝑦:

(𝑥 ⊑ 𝑦 ∧ 𝑥 ≠ 𝑦) → ∃𝑧(𝑧 ⊑ 𝑦 ∧ 𝑧 ≎ 𝑥 ∧ Fu(𝑦, (𝑥, 𝑧)).

› The difference is: weak supplementation just says there is something left over when you
take 𝑥 from 𝑦; strong supplementation entails there is an exact remainder (which is
the fusion of all the parts of 𝑦 disjoint from 𝑥).
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Perdurantism and the Puzzle of
Body/Body-minus
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The Puzzle of Body and Body-minus

(11) My body is a physical object, Body. (Assumption)
(12) Bodyminus my hand is a thing, Body‐minus. (11 and Strong Supplementation, since my

hand exists and is a proper part of me)
(13) If my hand is amputated at 𝑡, then Body‐before‐𝑡 is identical to – is the same‐body‐as –

Body‐after‐𝑡. (11 and assumption: Body can survive accidental amputation of my hand)
(14) Body‐minus‐before‐𝑡 is identical to Body‐minus‐after‐𝑡. (12; Body‐minus is unaffected by

the amputation)
(15) But after 𝑡, Body‐minus and Body are in the same place at the same time and made of

the same stuff – so must be identical: Body‐minus‐after‐𝑡 is Body‐after‐𝑡. (Definition of
Body and Body‐minus, anti‐coincidence)

(16) Body‐minus‐before‐𝑡 is identical to Body‐before‐𝑡. (13, 14, 14, transitivity of identity)

13 / 57



Some endurantist solutions

Temporary Identity Body and body‐minus were distinct. But now, they are identical. This is
because identity is a temporary property.

› Problem: we need to adopt a non‐standard logic of identity (intransitive), since now
there are (historical) predicates that identical things can differ in satisfying (Gallois
1998; Sider 2001: 165–76).

Dominant Sortal Every object has one dominant kind. While when Body and Body‐minus
were non‐coincident, they could have different kinds, once they coincide,
there is just one kind, the kind body. So Body exists; and Body‐minus goes out
of existence – (14) is false (Burke 1994; Sider 2001: 161–65).

Mereological Essentialism The parts of every object are essential; nothing can gain or lose
parts. Body becomes scattered, but never has all and only the same parts or
location as Body‐minus – (15) is false (Chisholm 1973; Zimmerman 1995; Sider
2001: 180–88).
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The Perdurantist Solution

› Perdurantists say: the problem is (15). Body‐minus and Body are names of continuants,
four‐dimensional objects. They overlap in parts after 𝑡, but are not identical, since they
do not overlap in parts before 𝑡.
» Thomson agrees, with respect to her analogous case of the Tinkertoy house (Thomson 1983:

205).
› But Thomson is worried by the ‘perdurantist metaphysic’. The version of perdurantism
she targets is an orthodox one:
» For any stretch of time, and any continuant object, there exists a thing – a temporal part –

which is part of the continuant, perfectly overlaps it spatially throughout that time, and
which exists only during that time (Thomson 1983: 207).

» Temporal parts are literally parts, and parthood obeys the axioms of classical extensional
mereology (Thomson 1983: 206).

› While Thomson admits there is a perdurantist solution to the puzzle, she thinks the
cure is worse than the disease, and gives several interesting arguments against
perdurantism.
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Preliminary Worry I: The worry of the many
do ‘times’ have ‘sharp boundaries’? If so, something that is presumably false now
follows. Consider a common or garden physical object – my chair, for example.
[Perdurantism] tells us it is a temporal part of itself. The definition of ‘temporal part’
tells us that this means there is a time 𝑇 such that my chair exists through 𝑇 and
such that no part of my chair exists outside 𝑇 and so, in particular, such that my chair
itself does not exist outside 𝑇. But is there? Is there a time-point 𝑡 such that my chair
was in existence at 𝑡 and at no time before 𝑡? (Thomson 1983: 209)

› Temporal parts are precise, because temporal intervals are; yet ordinary objects may be
vague.
» This may well be solved by saying: if the object is vague, having an indeterminate temporal

extent, there are temporally limited entities with determinate extent such that it is
indeterminate whether they are part of the vague object.

› It’s not clear endurantists are better off, since this is just a temporal version of a
problem that in its spatial form is a challenge to endurance too: the problem of the
many (Unger 1980; Lewis 1998).
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Preliminary Worry II: parts which aren’t parts

my chair exists through and only through 𝑇 and no part of it exists before 𝑇. Now
my chair was made out of wood: four wooden legs, a wooden seat, and a wooden
back were screwed together to make that chair. So the legs, seat, and back existed
before the chair existed; so neither the legs, seat, nor back of the chair are parts of
the chair. What an absurd result to have arrived at! (Thomson 1983: 210)

› Why worry? These parts overlap the chair whenever the chair exists: the chair is
identical to that temporal part of the fusion of the legs, back, and seat which exists
during 𝑇, i.e., when those things are arranged into a chair shape. Since the fusion of
chair parts existed, before there was a chair, it, and its parts, cannot be part of the chair.
» If anything, the chair is a part of that fusion, one which exists just when the fusion has the

property being a chair.
› And we can explain why it sounds odd: for when we say the leg is part of the chair we
are normally understood to be referring to the time of utterance – and it is true that the
present temporal part of the leg is part of the present temporal part of the chair.
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Preliminary Worry III: Separation

I can break the bit of chalk in half. … If I do, I will have something in my right hand
which is white, roughly cylindrical in shape, dusty, etc.; and it could hardly be said
that that thing will come into existence at breaking time – surely the thing does exist
before I break it (note that ‘it’) off. And surely the thing does exist now, even if I
never break it off.
There is no analogous pressure to say that there is such a thing as [the later
temporal half]. (Homework: try breaking a bit of chalk into its two temporal halves.)
(Thomson 1983: 211–12)

› To break is something which takes place over time: there is a certain trajectory from
how things are spatially at one time, to how they are at a later time. No sense can be
made of analogous ‘trajectory’ from how things are temporally at one time, to how
they are later.
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The Main Event

I said this seems to me a crazy metaphysic. It seems to me that its full craziness
comes out only when we take the spatial analogy seriously. The metaphysic yields
that if I have had exactly one bit of chalk in my hand for the last hour, then there is
something in my hand which is white, roughly cylindrical in shape, and dusty,
something which also has a weight, something which is chalk, which was not in my
hand three minutes ago, and indeed, such that no part of it was in my hand three
minutes ago. As I hold the bit of chalk in my hand, new stuff, new chalk keeps
constantly coming into existence ex nihilo. That strikes me as obviously false.
(Thomson 1983: 213)

› The main objection is that new pieces of chalk keep coming into existence, and that
there is no reason to think this: there isn’t the sort of ontological churn this
metaphysic requires.
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A Perdurantist Responds

The four-dimensionalist does indeed claim that the piece of chalk has a temporal
part at every moment at which it exists, and that those temporal parts are white,
cylindrical, and dusty. But in saying that temporal parts come into existence ex
nihilo, Thomson makes it sound as if amiracle is constantly occurring. That isn’t
right. The sensible four-dimensionalist will claim that current temporal parts are
caused to exist by previous temporal parts. The laws that govern this process are
none other than the familiar laws of motion. … Thus, if emergence ex nihilo is
understood as uncaused or inexplicable emergence, Thomson is mistaken; and it is
unclear what other sense these words may be given on which the argument is
compelling. (Sider 2001: 217)

› Well, this may or may not be convincing as a response.
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Tensed Parthood

21 / 57



Thomson’s positive view

At a minimum, we ought to see whether there isn’t some less extravagant way of
solving the problem with which we began.
It really is the most obvious common sense that a physical object can acquire and
lose parts. Parthood surely is a three-place relation, among a pair of objects and a
time. If you want to construe parthood as a two-place relation, you really will have
to indulge in temporal parts to accommodate what common sense calls acquisition
and loss of parts. But why should anyone want to? (Thomson 1983: 213–14)

› We may query this; e.g., on the framework of Parsons (2007), enduring objects have
different parts at different times without needing more than a binary parthood relation.

› But in general the idea seems sound: why not go for tensed parthood?
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Tensed Parthood

› Thomson wishes to adapt the theory of part and whole to accomodate tense (Thomson
1983: 213–18).

› Her primitive can be taken to be 𝑥 is disjoint from 𝑦 at 𝑡, which I will write 𝑥 ≎𝑡 𝑦.
» We can define 𝑥 overlaps 𝑦 at 𝑡 as non‐disjointness: 𝑥 ∘𝑡 𝑦 ≝ ¬(𝑥 ≎𝑡 𝑦).
» She defines existence: 𝑥 exists at 𝑡 iff it’s not disjoint from everything at 𝑡:

𝑥 E@ 𝑡 ≝ ¬∀𝑦(𝑥 ≎𝑡 𝑦) ≡ ∃𝑦(𝑥 ∘𝑡 𝑦).

» The definition of parthood is now: 𝑥 is part of 𝑦 at 𝑡 iff 𝑥 and 𝑦 both exist at 𝑡, and everything
disjoint from 𝑦 is also disjoint from 𝑥:

𝑥 ⊑𝑡 𝑦 ≝ 𝑥 E@ 𝑡 ∧ 𝑦 E@ 𝑡 ∧ ∀𝑧(𝑧 ≎𝑡 𝑦 → 𝑧 ≎𝑡 𝑥).
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The Identity Axiom and Body/Body-minus

› Her other axioms need not detain us. What matters for us is her axiom about identity:
that ‘𝑥 is identical to 𝑦 if and only if for all times 𝑡 such that one or the other of them
exists at 𝑡, 𝑥 is part of 𝑦 at 𝑡, and 𝑦 is part of 𝑥 at 𝑡’ (Thomson 1983: 216):

𝑥 = 𝑦 ↔ ∀𝑡((𝑥 E@ 𝑡 ∨ 𝑦 E@ 𝑡) → (𝑥 ⊑𝑡 𝑦 ∧ 𝑦 ⊑𝑡 𝑥)).

› Given this axiom, permanentmutual parthood is needed for identity – temporary
mutual parthood is not sufficient for identity.

› Hence Body and Body‐minus can each be part of one another after 𝑡, without being
identical (Thomson 1983: 218) – (15) is false.

› This is her solution: Body and Body‐minus coincide after 𝑡, being made of the same stuff
and in the same place and mutally part of one another, but are not identical: each
constitutes the other.
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Coincidence Problems

› After 𝑡, Body and Body‐minus are mutual parts without being identical.
› Accordingly, Weak Supplementation fails: after the amputation, Body‐minus is a proper
part of Body without there being any remainder.
» Is the failure of Weak Supplementation a problem? Some have thought so – many think it

is analytic of parthood: ‘constitutive of the meaning of “proper part” ’ (Simons 1987: 116).

› Still others object that mutual parthood gets things wrong in cases like Statue and
Lump, because Lumps (or maybe, portions of clay) are mereologically constant:

Consider a statue, 𝑆, made of a portion of clay 𝐶, at 𝑡1. Let us add parts to 𝑆
without destroying 𝑆, so that at 𝑡2 𝑆 and 𝐶 are no longer coincident. At 𝑡2, 𝑆 is
not a part of 𝐶 because 𝑆 has parts that do not overlap 𝐶. But if 𝑆 is not a part of
𝐶 at 𝑡2, then, we might argue, 𝑆 was not a part of 𝐶 at 𝑡1 because portions of
clay have their parts invariantly…. (Walters 2019: 45)

› Not a knock‐down objection, but still, temporally relativised mereology is harder to
work with. Maybe a simpler solution to retain it and tweak ‘wholly present’ instead.
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Endurance and Multiple Location
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What is ‘Wholly Present’?
› What is this notion of ‘wholly present’?
› It is clearly intended to contrast with perdurantist’s idea that persisting objects are only
partly present at each time.

› But this contrast isn’t perfect, since an object like the Sphinx that loses a part will be
partly present thereafter.
» Atemporally speaking, the nose is part of it, but it is absent from all of the post‐amputation

times in the Sphinx’s history.

› Yet despite the lack of nose, the Sphinx is at those times – not just part of it, but it
(whatever its parts are).

› This use of at suggests a locative understanding of ‘wholly present’:
Wholly Present ‘𝑥 is wholly present at 𝑡 iff 𝑥 is exactly located at a (proper or improper)

subregion of 𝑡’ (Eagle 2016: 2216).
› An enduring object persists, accordingly, by being exactly located at many different
times (Parsons 2007; Donnelly 2011; Eagle 2016; Gilmore 2018: §6.3.2).
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Picturing Endurance

Figure 1: Endurance illustrated. (Gilmore 2018: fig. 7)
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Containment and Confinement
› A locative distinction that will be of some importance in what follows (Eagle 2016: 2218).
Here ‘@’ stands for our primitive relation, exact location:
Containment 𝑥 is contained in a region 𝑅 iff every part of 𝑥 is exactly located there:

∀𝑦(𝑦 ⊑ 𝑥 → ∃𝑆(𝑆 ⊑ 𝑅 ∧ 𝑦 @ 𝑆)).

Confinement 𝑥 is confined to a region 𝑅 iff it has no part exactly located elsewhere:

∀𝑦∀𝑆((𝑦 ⊑ 𝑥 ∧ 𝑦 @ 𝑆) → 𝑆 ⊑ 𝑅).

» The concepts differ: for 𝑥 to be contained in 𝑅 involves denying the existence of a certain
kind of thing (a part of 𝑥 not at 𝑅); for 𝑥 to be contained in 𝑅 involves denying the existence
of a certain kind of place (namely, a place not in 𝑅 which contains some part of 𝑥).

› An object persists iff it isn’t confined to a single time; it perdures iff it isn’t contained in
a single time, having parts at multiple times; and it endures iff it is contained in a single
time, but not confined to it.
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Picturing Containment and Confinement

Figure 2: Containment and Confinement illustrated: 𝑥 is exactly located at both 𝑅 and 𝑆; it is contained
in both, and in any region including either, like 𝑇. It is confined to neither 𝑅 nor 𝑆, but is confined to
their fusion, and to any larger region containing them, e.g., 𝑇. The object fills 𝑉, a region wholly within
𝑆; and 𝑥 neither fills nor is contained in 𝑈, but can be found there, ‘twice over’ at the shaded regions.
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The coherence of multiple location
› Is endurance coherent? A hypothetical objector:

If some object is exactly located in a region, then it’s within that region. So how
could it also be exactly located at another disjoint region, like another time?
For if an object is within a region, then it is not exactly located somewhere
completely outside it. If I’m within my house, I’m also within my suburb, but I
can’t be within a completely different suburb that doesn’t overlap mine.

› But what does the objector mean by within?
› If withinmeans confined to, then the italicised premise is true. If an object is confined to
a region, none of it is outside.
» If 𝑥 were confined to 𝑅 and 𝑅′, then every part of 𝑥 is located in a subregion of 𝑅 and 𝑅′,

hence 𝑅 and 𝑅′ must have a shared subregion.
› But if withinmeans contained in, the italicised premise is false – precisely in cases of
multiple location.
» Note that if an object isn’tmultiply located, it is confined to a region iff it is contained

within it.
› This objection begs the question against multiple location.
› Other objections rely on a similar conflation.
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Barker and Dowe’s Objection from Temporal Extent

› Let 𝑂 be a putative enduring object that pervades 𝑅:
At each 𝑟 that is a sub-region of 𝑅, there is an entity … 𝑂𝑟. [Call] the fusion … of
all such 𝑂𝑟s … 𝐅(𝑂𝑟):

1. Each such 𝑂𝑟 is a 3D entity, since it is located at a 3D sub-region 𝑟. 𝑂𝑟 is an entity
with non-zero spatial extent and zero temporal extent. Each 𝑂𝑟 is identical to every
other. So each 𝑂𝑟 is identical with 𝐅(𝑂𝑟). So, 𝐅(𝑂𝑟) is a 3D entity.

2. 𝐅(𝑂𝑟) has parts at every sub-region of 𝑅. So it has non-zero spatial and temporal
extent. 𝐅(𝑂𝑟) is a 4D entity.

3. Conclusion: 𝐅(𝑂𝑟) is both 3D and 4D, but that is a contradiction since being 3D
means having no temporal extent, and being 4D means having temporal extent.
(Barker and Dowe 2003: 107)
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Ambiguity of Extent

› What is it to be extended in space? Here’s a basic principle:
Extension An object is extended iff it is not wholly within an unextended region

(region of zero volume).
› There’s that word within again! This principle has two disambiguations, depending once
more on whether we understand Extension as a principle about containment or
confinement (Eagle 2016: 2218):

EX‐1 An object is extended iff is not confined to an unextended region, i.e., fills
an extended region.

EX‐2 An object is extended iff is not contained in an unextended region, i.e.,
overflows every unextended region it’s in.

› This distinction is somewhat sensitive to the locative framework chosen (Eagle 2019:
170–71).

33 / 57



The Argument Dissolved

› If we adopt EX‐2, there is little support for premise 2 of the Barker and Dowe argument.
» For an object can fill up an extended region, by being multiply located throughout it, and

still be small enough to be contained in an unextended region. So we cannot conclude, just
from the fact that 𝐅(𝑂𝑟) fills 𝑅, that it is extended in the EX‐2 sense.

› But if we adopt EX‐1, there is no support for premise 1.
» The fact that 𝐅(𝑂𝑟) is contained in a 3D region doesn’t confine it to that region, so it is

extended in the sense of EX‐1, and hence it will not follow that it is a 3D (temporally
unextended) entity.

› There is no single disambiguation of extended on which the argument has
simultaneously true premises – we don’t even need to decide which is right to see the
argument fails.

› That dissolves one argument against endurance. But another waits in the wings…, that
will need us eventually to opt for some definition of extended.
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Extended Simples and the Space-Time Analogy
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The Argument From Analogy to Perdurance

A1 Time is analogous to space; in particular, persistence is analogous to
extension.

A2 All things extend by having different parts at different places.
A3 ∴ All things persist through time by having different parts at different times

(Parsons 2000: 403).

› If we accept the Analogy Thesis, there will certainly be some reading of it on which A1 is
true.

› So if endurantists are to deny A3, the perdurantist conclusion, they must deny A2.
› That is, some objects must extend without having different parts at different places:
they must be extended (mereological) simples.
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Extended Simples

› A simple is an object without any proper parts.
» Some think that the elementary particles might be simple – quarks, or strings, or whatnot.

› An extended simple is a simple which fills up, or entirely occupies, an extended
region.
» The possibility of extended simples has been defended by a number of philosophers

(McDaniel 2007; Parsons 2007; Sider 2007).
› If there are, or could be, extended spatial simples, that would open the door to
endurantism while retaining the analogy between time and space.
» Just as a simple thing might occupy an extended spatial region, being an ‘entending’ object

(Parsons 2000: 404), things might endure over time without temporal parts in the same way.
» They would not be all simples, since they might have spatial parts, but they would be
temporally simple.
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For Extended Simples: The Argument from Avogadro

V1 All mereological simples are extensionless. [Assumption for reductio]
V2 There are only finitely many simples.
V3 All objects are mereological sums of simples.
V4 All objects are sums of finitely many extensionless things (from V1, V2,

and V3).
V5 All sums of only finitely many extensionless things are extensionless.
V6 All objects are extensionless (from V4 and V5).…
V7 But of course some objects are extended!
V8 Some simples have extension; they entend (reductio against V1).

(Parsons 2000: 404)
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Parsons on V2

I take it that V2 is a discovery of physical science – the discovery of Avogadro’s
Number, the number of hydrogen atoms in a gram of hydrogen. Armed with
Avogadro’s number, and a theory of the subatomic constitution of matter, we can
arrive at a finite total number of the simple objects that make up any ordinary
finitely massive material object, like a chair or a table, (or the universe, for that
matter) (Parsons 2000: 404–5)

› We need the additional premise that the universe is finite to get to V2 from the fact that
finite quantities of stuff have finitely many constituent atoms. But let’s grant this.
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Gunk and V3

› Premise V3 says that all objects are sums of simples. But are they?
› Consider gunk (Hudson 2007). Gunk is such that every object made of it has a proper
part: ∀𝑥∃𝑦(𝑥 ⊑ 𝑦 ∧ 𝑥 ≠ 𝑦).
» Example: everything has a finite, non‐zero size, but there is no lower bound on size, and

DAUP holds.
› If some things are made of gunk, then V3 is false: some things are not mereological
sums of simples (they are mereological sums of simpler things, but so are those in
turn).

› Parsons is committed to the non‐existence of gunk. Not so controversial: if V2 is an
empirical premise, then so is V3, and perhaps even a more defensible one.
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Force and V5

› Perhaps we might object to V5, the claim that an object’s extension is just the sum of its
part’s extensions.

› The extension of an object depends not only on the extensions of its parts, but where
they are.
» If 𝑂’s parts are distributed over a region, and exert force preventing other things entering

that region, it is natural to say that 𝑂 occupies that extended region – hence is extended –
even if all its simple parts are extensionless.

› But if this objection to V5 is right, then objects can occupy places where they have no
material parts, by exerting force at those places. And why would we think only
composite objects can do that?

› This is actually a route to denying V1 directly, rather than an objection to the argument!
» We’ll come back to this idea at the end of this section.
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Extended Simples and Multiple Location
› Which notion of ‘extended’ is in play in the idea of an extended simple?
› If multiple location is possible, then it is conceptually coherent that an object which
is simple – small enough to be contained in a point‐sized unextended regions – can be
multiply located at every point throughout an extended region.

› That is, there can be an extended simple in the sense of EX‐1, an object which has no
proper parts and which fills an extended region by being multiply located at many
unextended parts of that region:

The possibility of extended simples follows from plausible principles about
location and possibility; mereology has nothing to do with it. The principle
about location is that location is a fundamental relation between objects and
points of space. The principle about possibility is a combinatorial principle
requiring, roughly, that any pattern of instantiation of a fundamental relation
be possible. These principles imply the possibility of the location relation’s
holding in a one-many pattern between a mereologically simple object and
points of space – an extended simple. (Sider 2007: 52)
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Recombination and Fundamentality

› Start from the idea that there is a fundamental level: that there are some properties
and relations such that information about how those are distributed over spacetime
suffices to fix the truth value of every claim. (Though see Schaffer (2003).)
» They even fix the body of derivative non‐fundamental facts, though we may not be able to

work out from the fundamental facts what those facts are. That is, everything supervenes
on the fundamental.

› The other idea is that fundamental relations are freely recombinable: that every
rearrangement of the distribution of fundamental features generates a genuine
possibility. This is basically Lewis’ patchwork principle (Lewis 1976: 76–77).
» You’ll recall this was used in Lewis’ argument from Humean Supervenience for temporal

parts, discussed earlier. Some small irony that it can also be used to argue for the possibility
of endurance….
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Extended EX-2 Simples
› Extended simples in the EX‐1 sense are known asmulti‐locators: they fill an extended
region by having lots of ‘copies’ of themselves covering that region.

› Is there also an argument that extended simples in the EX‐2 sense are possible? Those
potential objects are known as spanners: ‘spanners are not multi‐located; they
uniquely occupy a single extended region of spacetime’ (McDaniel 2007: 134).
» The idea of simple atoms that are located at 𝑅 by exerting exclusionary forces throughout 𝑅,

mentioned above, seems to be an idea that such atoms span an extended region – the region
is not ‘matter‐filled’, as it would be on the multilocator conception, but the presence of those
forces is enough to count the region as occupied by the object.

› Standard endurance conceives of persisting things as multi‐locators along a temporal
dimension.

› There is a theory of persistence which says that material objects are temporal spanners:
the theory known as transdurance (Donnelly 2011; Daniels 2019; Eagle 2019: 174–76;
Miller 2022: 21–23).
» A temporal spanner isn’t wholly present (i.e., located exactly) at a single time (so it’s not an

enduring thing), and yet no temporal part of it is absent, since it lacks temporal parts (so it’s
not a perduring thing).

» Unfortunately we don’t have time to go into this interesting view further.
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Qualitative Diversity: Temporary Intrinsics
Revisited
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Against Extended Simples: The Argument from Halves

(17) An extended simple has two halves;
(18) If something has two halves, it has two distinct parts;
(19) Therefore: an extended simple has two distinct parts. (Eagle 2019: 171; see also

Markosian 1998: 222)
› By ‘halves’ we mean, halves of its location – e.g, a left side and a right side.
› Friends of extended simples must reject (18).

» While (18) follows from theDoctrine of Arbitrary Undetached Parts, endurantists already
reject that.

› On themultiple location conception of extended simples, it is easy to see how to
falsify (18): simply let each half be populated by the same multiply located object.
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Different Halves

› This line of resistance might work for a homogenous simple, where the halves are
marked only by a spatial division.

› But what if there is variation in our extended object: if the left half is bent, and the
right half is straight?

› That is the spatial analogue, of course, of the problem of temporary intrinsics.
› As a defender of temporally extended simples, the locative endurantist (like Parsons
(2000)) owes us a response to the problem of temporary intrinsics: how can a
temporally simple thing, one and the same thing at every time at which it exists,
have incompatible properties?
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Endurantist Response to Temporary Intrinsics : Reject
Intrinsic Shape

› The intuition Lewis tries to capture is that there are some properties that are had
simpliciter, not in relation to anything else.

› But are there such properties? Are shape, or mass, the paradigm cases Lewis considers,
really had simpliciter? Here’s Eddon:

consider shape and size. The spatial shape and size of an object supervene on
the spatial relations between the object’s parts. But in a relativistic world, these
relations are frame-dependent. An object that is spherical in one reference
frame may be ovoid in another; a jug that holds a gallon of liquid in one frame
may hold a half-gallon in another. Objects don’t have their spatial shapes and
sizes simpliciter; they have them relative to a reference frame. (Eddon 2010:
610)

› There is also a tradition which sees the shapes of objects as derivative, or inherited,
from their locations (Skow 2007).

› These options would deny that there are intrinsic properties in Lewis’ sense, and so no
possibility of intrinsic change.
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Endurantist Response to Temporary Intrinsics:
Distributional Properties

› A second option is introduce temporally variegated and complex properties.
› Start with spatial variegation: a chessboard has a black and white pattern across space.
Does this require black parts and white parts – or could it instead require merely a
certain distribution of colour?

The surface of a chessboard has a certain colour distribution. The property of
having that colour distribution is a distributional property. Or, take a poker that
is hot at one end, and cold at the other. It has a certain heat distribution, and
has the distributional property of having that heat distribution. Imagine such a
poker, call it 𝑎, and another poker, 𝑏, which has a different heat distribution,
being uniformly hot, for example. Call the heat distribution of 𝑎, the property 𝐴,
and that of 𝑏, 𝐵. …
𝐴 and 𝐵 are both intrinsic properties… it’s clear that having 𝐴 involves nothing
outside the poker that has the property. Any duplicates of 𝑎 would have to also
have 𝐴, or they would not be duplicates. (Parsons 2000: 410; see also Parsons
2004: 173; McDaniel 2008)
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Defining Ordinary Intrinsics

› If the fundamental properties are distributional, how do we get to our ordinary
properties like being bent, ascribed at a certain time?

› Parsons’ answer is that being bent, said at 𝑡, ascribes a disjunction of
shape‐distributional qualities to the object – any distribution that has the bent‐shape
exemplified at 𝑡.

Notice that we can define up the property of being hot at one end. It is simply
having 𝐴 or 𝐵 or any other of the fully determinate heat distribution properties
that, as it were, put heat at one end of the object. And this property is intrinsic
as well. You can’t get an extrinsic property by conjoining or disjoining two
intrinsic ones. …
whenever we have a temporally indexed property of being 𝑋-at-𝑡, we have a
number of corresponding permanent distributional properties: the 𝑋-ness
distributions. 𝑋-at-𝑡 is a disjunction of some of those 𝑋-ness distributions, the
ones that are compatible with being 𝑋-at-𝑡. (Parsons 2000: 411)
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The Upshot for Temporary Intrinsics

› The upshot: enduring objects are temporally extended simples, which have (over the
course of their four‐dimensional career) a number of permanent distributional
properties.
» The distributional property is had ‘all at once’ by the whole extended object, not primarily

by the individual parts (if there are any).
› These can be used to define, derivatively, temporally indexed properties; and it is these
which are the referents of our ordinary property ascriptions at times.

› Change is said normally to occur when these; but fundamentally, apparent change in
such properties boils down to the possession of a heterogeneous intrinsic
distributional property.
» In fact can be combined with the inheritance view of properties: objects exhibit temporal
variability by filling a region at which a variegated distributional quality is
exemplified.
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Distributional Properties and Gunk

› In many ways Parsons’ view is like perdurance, except that perdurantists want to
explain away distributional properties as conjunctions of intrinsic properties of
distinct parts.
» E.g., an object is polkadotted because it is red here and white here and red over there and ….

› Why then accept distributional properties are basic? (See also Parsons (2004).)
(20) It is possible that something be made from atomless gunk. (Recall the defense of V3 above!)
(21) If something is made of gunk, the properties of that thing do not supervene on the

properties of its simple parts.
(22) If something is made of gunk, the properties of that thing are, or supervene upon,

distributional properties.
(23) ∴ Not every distributional property is reducible to non‐distributional properties.

› But if there can be irreducible distributional properties, what forbids the endurantist
from thinking they are actual?
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