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Endurantism, the view that material objects arellylmesent at each moment of their careers,
is under threat from supersubstantivalism, the \tleat material objects are identical to
spacetime regions. | discuss three compromiseipositThey are alike in that they all take
material objects to be composed of spacetime pomtsgions without being identical to any
such point or region. They differ in whether theymit multilocation and in whether they
generate cases of mereologically coincident eatitie

1. Introduction
Let me start with a rough characterization of twaimviews about persistence:

Endurantism: At least some material objects petisisugh time; and every material
object is temporally unextended and wholly pres¢mach instant at which it exists at
all. Moreover, it is not the case that every matesbject has a different instantaneous
temporal partat each different instant at which it exists.

Perdurantism: At least some material objects piettgisugh time; any every material
object has a different instantaneous temporalgiaach different instant at which it
exists. Material objects that do persist are temipoextended and are at most partially
present (not wholly present) at any one instant.

| will introduce more carefully formulated viewdéda on (from Gilmore 2006), but these are
adequate for present purposes.

Endurantism fits comfortably with presentism aedain other A-theorist of timelt
also fits together fairly well with a certain braofiB-theoretic eternalism. What | have in mind
here is a view like Newton'’s, according to whiclbstantival space and substantival time are
two separate and fundamental entities, and spaegtiiitinere is such a thing at all, is merely a
construct of some sort. (Perhaps spacetime paietsientified with ordered <point of space,
instant of time> pairs.) Call this view about space time ‘separatist substantivalism’; it should
be understood as incorporating eternalism and ttieeBry.

! The standard definition of ‘instantaneous temppeat’ runs as follows: ‘x is an instantaneous terappart of y

at t' means ‘(i) t is an instant, (ii) x is a pafty at t, (iii) x overlaps-at-t every part-at-t pf (iii) x is present at t, and
(iv) x is not present at any other instant’. (Tisibased on Sider (2001: 59).) For other defingjm®ee Gibson and
Pooley (2006: 163), Parsons (2007), and BalashoiQ273). The key point is that, in order for anthy to count as
a temporal part of a thing x, y must bpat of x and y must bepatially co-locatedvith x at any moment at which
y is present.

2 A-theories of time all say that there is a timattis present in some absolute, not-merely-indésiease. That is,
they say that there is a ‘metaphysically privil€ga@sent time. The B-theory of time denies thiedentism is an
A-theory of time according to which there are nmipoesent entities (such as, presumably, pre-Socrat
philosophers and Martian outposts). Eternalisrhésview that the past, present, and future altexjsally. See
Sider (2001) and Markosian (2010) for more on thésess.



But eternalist, B-theoretic endurantism beginautointo trouble as soon as we shift to (i)
relationismabout time or to (ii) @pacetimdramework, be it substantivalist or relationisiai$
with (i). Given eternalism and the B-theory, endhtists face pressure to invoke times or
spacetime regions to handle the problem of change.

Suppose that Bob changes from being bent (an lgm)rta being straight (now). If
perdurantism is true and Bob has temporal pares te can say that it was one temporal part of
Bob that was bent and it is a different temporat pBob that is straight. If the A-theory is true
and there is a metaphysically privileged time, thencan say that Bob himself is straight, not
bent (though he was bent). Without temporal parts privileged present, however, the most
natural account of change is to ‘relativize to tinsay that Bob is bent at one time (or
spacetime region) and straight at another. Theigl#wat Bob’s shapes are really relations: he
bears the bent-at relation to one time (or regéom) the straight-at relation to anotfié;. as the
relationist claims, there are no such things assior regions, then this account fails, and it is
unclear what else endurantist can put in its pfdagill assume, then, that if endurantism is
going to find a home in an eternalist, B-theoratarld, such a world will need to include
substantival times or spacetime regions.

Now consider (ii). Is eternalistic, B-theoretic enantism tenable in the spacetime
framework? By ‘the spacetime framework’, | meamglbly, the view that the spatiotemporal is
more fundamental than the purely spatial or thelguemporal. Given the spacetime
framework, we have a choice between spacetimédaeistn and spacetime substantivalism.
Spacetime relationism, according to which thereodjects and/or events standing in
spatiotemporal relations but there are no spaceqtmim@s or regions, is inhospitable to
endurantism for reasons that | have just sketcBedve can focus on the substantivalist version
of the spacetime framework, which | state as folow

Spacetime SubstantivalismSpacetime is more fundamental than space or filmere

are such things as concrete, substantival spacetimés and/or regions. If there are such
things as points or regions of space, these arelyngpacetime regions of certain sorts
(‘columns’). Likewise, if there are such thingsiastants or intervals of time, these are
merely spacetime regions of certain other sorts\&).

The view is neutral as to whether spacetime idiveséc.

The question we now face is this: how is endurama$fected by the transition from
separatistsubstantivalism tgpacetimesubstantivalism, be it pre-relativistic or relaiic? (As
with separatist substantivalism, | will understapécetime substantivalism as incorporating
eternalism and the B-theory.)

Ted Sider (2001) and Jonathan Schaffer (2009) éaphe that endurantism is harmed by
this transition. Their argument runs through twairols:

(2) If spacetime substantivalism is true, themsssupersubstantivalism, the view that
each material object just a spacetime region. (They appeal to considerabbns
parsimony and, in Schaffer’s case, fit with physiosre on this in section 2.)

% See Haslanger (2003) for an overview of theseeissu
* See Hawthorne and Sider (2006) for a sophisticdigzlission of this issue.



(2) If supersubstantivalism is true then perdusanfinot endurantism, is true.
(Persisting spacetime regions perdure; they domtee.)

No analogous argument is available given sepamailsttantivalism. In particular, separatists
have no analogue of premise (1). For they haveaoations with which material objects can be
plausibly identifiec® However, as soon as one makes the shift from atgesubstantivalism to
spacetime substantivalism, one gains the optiodesftifying material objects with locations
(spacetime regions), and with that option availabégsimony (among other things) counts
heavily in favor of taking it.

Is there a metaphysically
privileged present?

No (B-theory)
Yes (A-theory)

Endurantism tenable Are there such things as times or

spacetime regions?

/

Yes (Substantivalist B-theory) No (Relationist B-theory)
Endurantism untenable

Is spacetime more fundamental
than space or time?

No (Separatist Substantivalism)
Endurantism tenable Yes (Spacetime Substantivalism)

What is the relationship between material
objects and spacetime regions?

Material objects are identical to / Material objects share no parts or
spacetime regions (Supersubstantivalism) t) constituents with spacetime regions
Endurantism untenable (Dualist Substantivalism)
Endurantism tenable

Figure 1

® They can't identify an object with its locationspace since objects often occupy different regionspzfce at
different times, but no region of space occupiéfedint regions at different times. And of courseyt can't identify
an object with its location itime — say, the interval that is the object’s totaldgpan. There are many reasons for
this, but one of them is that, again, an objeciclfy occupies different regions of space at défa times, but no
interval of time does this. Finally, they can’t ididy a material object with a spacetime regiongcsithey either

reject spacetime regions altogether or treat these&theoretic constructs; and presumably matebigicts are not
set-theoretic constructs. The shift from spacetamd to spacetime solves these problems. No regfigspaceis in
different places at different times, but there @evy) regions obpacetimehat are. And spacetime substantivalists
are free to deny that spacetime regions are setédtie constructs.



The argument carries real weight. In light ofhiete’s no denying that the transition from
separatist substantivalism to spacetime substdistivaloes some harm to endurantism. Still, it's
worth asking: if one insists on combining spacetgsubstantivalism with endurantism, how
should one do it? Let me be more specific. Suppuae on the basis of considerations given in
support of (1), one rejecthialistic substantivalisirthe view that material object&€cupy
spacetime regions but are never identical withragyon and indeed never even share any parts
or constituents with any region. In that case, lsbauld one combine spacetime substantivalism
and endurantism?

In this chapter | explore several such combinatisnme of them new, and | chart pros
and cons of each. Though | take no stance on wiiiahy, of these packagestisie, | suggest
that some are promising and worthy of further diben (See Figure 1 for a map of the terrain
covered so far. A ‘close up’ on spacetime substah$m — and its species — appears toward the
end of the chapter.)

2. From Substantivalism to Supersubstantivalism t&erdurantism
In this section | give a quick sketch of the coesadions in support of (1) and (2).

(1) Given spacetime substantivalism, there seepe tiwvo main options concerning the
status of material objects. First, one can be #istisbstantivalist, in the sense described above.
This has been the standard default position fauaily all spacetime-friendly endurantists and
even for some perdurantists (Hudson 2001 and 2@&gond, one can say that each material
object is identical to some spacetime region —ifipally, the object’spath, the region that
exactly contains the object’s complete careerfertistory. This issupersubstantivalisfh(As |
noted above, supersubtantivalism becomes a tenphbte only given substantivalism about
spacetimeSubstantivalists who take space and time to parage and fundamental entities have
no locations with which material objects can beupibly identified.)

Of these two views — dualist substantivalism amuessubstantivalism — considerations
of parsimony favor the latter. Dualist substanisml is unparsimonious with respectaitology
since it embraces (i) sui generis, substantivatajime points and/or regions and (ii) sui generis
material objects that occupy spacetime but thahaten any way constructed from the same
basic ingredients as spacetime. And dualist sutigsdism is unparsimonious with respect to
ideology since its proponents will presumably need sonmaipve, fundamental occupation
predicate to state the facts about how materia@atbjrelate to spacetime regions.
Supersubstantivalism economizes on ontology, strebeoids sui generis material objects, and it
economizes on ideology, since it has no need fwmaitive, fundamental occupation predicate.
According to the supersubstantivalist, for a mateybject tooccupya region is just for the
material object tdethat region.

Jonathan Schaffer offers a number of further caraitbns that he takes to favor
supersubstantivalism over dualist substantivaliBwo of his arguments are worth quoting at
length:

The argument from General Relativitgeneral Relativistic models are Triples <M, g,Where M is a
four-dimensional continuously differentiable poinanifold, g is a metric-field tensor, and T is i@s$-

® As | will understand it, supersubstantivalism éitral as to which regions count as material obje@very
region? Every ‘matter-filled’ region? Every maxinwntinuous matter-filled region?) And then thex¢hie further
guestion of what counts as being ‘matter-filled’egumably this will need to be spelled out in fithéoretic terms,
but even so the answer is hardly straightforwaighiA, supersubstantivalists are free to disagremngst
themselves on these questions. They are unitedimelgiming that all material objects are regions.



energy tensor (with both g and T defined at eveintof M, and with g and T coupled by Einsteinisld
equations)There are no material occupants in <M, g, T> trigl&hat is, the distribution of matter in
General Relativity is not given via a list of ma&iobjects in occupation relations to regions.Heathe
distribution is given by the stress-energy tenadiich is a field, and thus naturally interpretecaas
property of the spacetime. . Thus Earman suggests identifying M with $pacetime manifold, and
treating g and T as properties of M: ‘Indeed, madeld theory is not implausibly read as saying th
physical world is fully described by giving the uak of various fields, whether scalar, vectorgosor,
which fields are attributes of the space-time madiM’ (1989 p. 115) [Schaffer 2009: 142, italics
original]

The argument from Quantum Field Thea@uantum Field Theory, like General Relativityaisheory of
fields (which again are naturally interpreted adest of the spacetime) rather than material ocdapan.
Thus in quantum field theory, ‘particles’ turn datbe excitation properties of spacetime itself, as
d’Espagnat explains: ‘Within [quantum field theopgrticles are admittedly given the status of mere
properties,... But they are properties of somethifdgs something is nothing other than space or space
time, which, being locally structured (variable vature), have indeed enough ‘flexibility’ to posses
infinitely many ‘properties’ or particular local nfigurations’ (983 p. 84). [Schaffer 2009: 142-3, italics
original]

At the very least, Schaffer makes a convincing tagke effect thamany leading authorities
physics and the philosophy of physics believe siiageneris material objects play no role in
General Relativity or Quantum Field Theory andtHar, that the existence of such material
objects may be positively in tension with thesetles. (See Schaffer's paper for many further
guotations and references.) On the assumptiorsthestantivalists must choose between
dualistic substantivalism and supersubstantivaltber, the case for (1) is strong.

(2) Why think that supersubstantivalists oughtéglerdurantists, not endurantists? The
answer, roughly, is that spacetime perdures. Marefally: if spacetime region r is the path of
persistingobject, then — barring some highly exotic view @hspacetimé— r perdures; in

"Here are four such views. fixtended Simple RegionsSpacetime might be composed of spatially and
temporally extended but mereologically simple ‘ggai (See Braddon-Mitchell and Miller (2006) andiman
(2010) for discussion of related views.) Such argnaight count apersisting(since it's temporally extended), but
it wouldn’t have any proper temporal parts, andrsght not count aperduring (i) Spatially Gunky Spacetime
Spacetime might be ‘spatially gunky’ and altogetlaeking in proper temporal parts: suppose thatyespacetime
region is complex, spatially extended, and of ifinemporal extent in both temporal directionsttsat each region
is eternal and composed of spatially smaller regjidimese regions would count as persisting buas@erduring
(and even opponents of extended simples can behebem). (iii)) Restricted Composition on Spacetime Points
Suppose that all spacetime regions are composgghtifilly-and-temporally-unextended, mereologicaliyple
spacetime points, and that some spacetime pointp@se something iff they are arranged ‘completl pata

living organism’-wise. Then, since no living orgam has a spacetime point or another living orgamisra proper
temporal part (let's assume), it's plausible thatemporally extended region has any proper tenpairés. (The
pluralities of simples thatould compose the temporal parts of such regions, ¥ teenposed anything, do not in
fact compose anything.) In that case there couldebmns that persist but do not perdure. k\reologically
Coinciding Regions Without Strong SupplementationSuppose that all spacetime regions are compdsed o
spatially-and-temporally-unextended simple spacetimints and that every plurality of points commoaeegion.
But suppose further that there is at least oneafityrof points, the ps, that compose two differeagions, rl and r2,
such that: (a) rl1 and r2 are both spatially andotmally extended, (b) r1 has a full distributionpsbper temporal
parts, and (c) r2 does not have any proper temparrés. Thus the relationship between r1 and liReshe
relationship between a statue and a lump that@mosed of the same simples but that differ in tinathead of the
statue is a part of the statue but not of the Iuf8frong Supplementation — the principle thatig xot a part of y,
then x has some part that fails to overlap y -atated in such cases.) In such a case r2 woulsigtdrut not
perdure. (Eagle (2010) floats a view that sanctioeseologically coincident spacetime regions bwsdoot suggest
that they might different with respect to havingntmral parts.)




particular, r is temporally extended and has (prpgenporal parts. So, if o identicalto r, then
o perdures too. All persisting material objectdpee, according to supersubstantivalism.

In sum: for those metaphysicians who are seekimgt@lop a viable form of
endurantism that harmonizes with physics, thereason to hope that endurantism can be freed
from a commitment to dualistic substantivalism. Noly does dualistic substantivalism fail the
parsimony test, but experts tell us that it’s imsien with our best physical theories.

3. First Compromise: The Path Constitution View

Fortunately, there is room to maneuver here. Fenafwe accept spacetime substantivalism
and reject full-blown dualism about regions andrtheaterial occupants, we need not embrace
supersubstantivalism.

3.1 Outlining the View

Instead of taking material objects toidenticalwith the regions that are their paths, one might
take them merely tooincide mereologicallyith those regions. The idea would be that the
relationship between a material object and its sfpae path is the same as the relationship often
taken to hold between a statue and the lump oftblatyconstitutes it: mereological coincidence
without identity. (Say that mereologically coincides with if and only if x and y overlap —

share parts with — exactly the same things.) Aa$aram aware, this view was first entertained
in print by John Hawthorne:

One might take the further step of not treatingupedion as fundamental. The statue and lump are
mereologically coincident. Perhaps they are alsceniegically coincident with a spatiotemporal regio
Occupation can then be defined in terms of merécdbgelations to regions. And just as we typically
picture the statue as inheriting certain propertiegight and so on — from the lump by mereological
coincidence, we can here think of various objestmheriting various magnitudes associated witli$idy
mereological coincidence with spacetime regionsctvim turn are the fundamental bearers of fieldieal
(2006: 118, n. 18).

Following Schaffer, let's use the term ‘monistidstantivalism’ for the view that each material
object is either identical to or mereologicallymadent with some spacetime region. Monistic
substantivalism comes in two main versions:itiemtity version, a.k.asupesubstantivalism,
which holds that each material object just is aaegand theconstitutionversion, which holds
that at least some material objects are not idalntiicany region, but that each of them coincides
mereologically with a region.

The constitution view achieves some measure oflegital parsimony, since it treats
material objects not asli generientities but as things that, intuitively speakiagg composed
of the same basic ingredients as spacetime reghensselves, and it is parsimonious with
respect to ideology, since it allows us to defibecupies’ as ‘coincides with’, rather than
treating it as a fundamental primitive. FurtherSabdaffer notes, it harmonizes with General
Relativity and Quantum Field Theory:

The constitution . . . [version] of monism can pigdarsimony, and can claim fit with General Rel&fiv
and Quantum Field Theory, insofar as these issolgsconcern the fundamental ontology. The constitut
views preserve the fundamentaitology of a spacetime bearing fields (2009: 143)1

Suppose, then, that we opt for the constitutiomvyvie



How would this help endurantisth?’s not at all clear that it would, since it'steting
to think that if x mereologically coincides with gnd y perdures, then x perdures too. But one
possibility is this. In opting for the constitutieew, we open up logical space for the doctrine
that a given plurality of spacetime points, theqmmnpose (at least) two things:
(1) a region, r, which is temporally extended &ad a full distribution of
instantaneous and non-instantaneous temporal gats and
(i) a material object, o, which is temporally extied and co-located with r, but
which does not have any of the ts as parts anddtdees not have any proper
temporal parts at all. (Presumably o and r diffeghwegard to their de re modal
profile as well, so that o but not r could have,hsad/, a shorter temporal
duration.)
The core idea here is that the relationship betveeand r is like the relationship between a
statue and a lump of clay that are both composéleosame simples but that do not have
exactly the same parts: e.g., the statue, buthediuimp, has theeadof the statue as a part
(Lowe 2003). (As pointed out in note 7, this reggirejecting Strong Supplementation, the
principle that says that if x is not a part oflyem x has a part that fails to overlap y.)
At this point it will be convenient to fill in soendetails that have so far been implicit:

8 Hawthorne (2006) and Schaffer both seem to thiak the constitution version is friendlier to cértiorms of
endurantism than is the identity version, althonglither goes into much detail on this point. Hawtiedfocuses
mostly on forms of endurantism (framed in termg@unding or metaphysical dependence) that willowsicern us
here. Schaffer’s reason for taking the constitutiersion to be endurance-friendly is not clear & ke writes that
‘the constitution view . . . does not entail fouménsionalism . . . . Presumably the constitutgeaitzould have
different persistence conditions than its constitumatter [a spacetime region]’ (2009: 137).



The Path Constitution View

Absolutism There is only one fundamental parthood relation, it is a
two-place relation (expressed by ‘x is a part of y'), and it
does not hold relative to times, locations, sortals, or
anything else.

Plenitude for Regions Each set of spacetime (points and/org) regions has at
least one spacetime region as a fusion.™

Path Coincidentalism Each material object coincides with a spacetime region
(its path), but no material object is identical to any
spacetime region.

No Fundamental Occupation The predicate ‘occupies’ is not fundamental; it is defined
in mereological terms, as ‘x coincides with y’, or perhaps
as 'y is a region, and x coincides with y'.

Regions Have Temporal Parts Each persisting spacetime region has proper temporal
parts.
Objects lack Temporal Parts There are material objects, but none of them has proper

temporal parts.

Parts of Objects A material object x is a part of a material object y only if
some region that x occupies is a part of some region that
y occupies.

The Path Constitution View (PCV) takes no standvbich spacetime regions constitute
material objects. (Every region? Every region aiclltertain fields have an everywhere
positive value?) Nor does it take a stanchow manymaterial objects are constituted by a given
region that constitutes at least one material éb{€me? Two? Continuum-many?)

We've already mentioned the main virtues of the P@afsimony, fit with GTR and
QFT, and — for those with endurantist sympathieseidance of temporal parts of material
objects.

One potential drawback of PCV — for those whoadteacted to a certain brand of
endurantism — is that it treats persisting materimgécts as temporally extended and singly
located in spacetime. Second, and relatedly, PG¥edéhat any fundamental parthood relation
ever holds between, say, an oxygen atom with dlidrbyear-long career and a human being
with a ninety-year-long career. For it often happtrat the path of such an atowerlapsthe
path of a human being, but it never happens tleap#th of such an atom igart of the path of
a human being. | elaborate on these issues beloward the end of the paper | will mention
some a pair of problems that afflict all threelod tompromise positions to be discussed in this
paper.

® Henceforth points (if there are any) count asaesi
9 This view would fail if (i) some sets of regionachno fusion at all, in which case a form of reséd composition



3.2 Problems for the Path Constitution View
In stating these problems it will be convenientvirk with precise definitions of three notions:
the notion of beingveakly locatedt a region, the notion of an objegbath and the notion of
persisting Our definitions will invoke (i) a primitive predate for parthood (which we take to be
reflexive and transitive) and (ii) a predicate d@cupation. Informally, to say that x occupies r is
to say that x has (or has-at-r) exactly the sampeland size as r and stands (or stands-at-r) in
all the same spatiotemporal relations to thingdaes r. But of course the friend of PCV does
not take ‘occupies’ as primitive; rather she dedirten terms of mereological coincidence as
specified earlier.

Now for the definition of ‘is weakly located athtuitively, to say that x is weakly
located at r is to say that r is ‘not completeBefiof’ x (Parsons 2007); thus Russia is weakly
located in Europe, in Asia, in Siberia, and in igky Way, but not in the Andromeda Galaxy.
(Pretend that Russia is a material object anddbeare all spacetime regions). Our official

definition will be this: ‘x is weakly located at means 3r*[x occupies r* & r* overlaps r]’. In

words: ‘X occupies something that overlaps r’, véherverlaps’ means ‘shares a part with’.

As for the notion of an object’s path: intuitivelyy path is the spacetime region that |
exactly sweep out over the course of my careehodigh it is natural to speak as though each
object has at most one path, we will not build thte our definition. We will say: ‘r is a path of

X' means Yr*[r overlaps r*< x is weakly located at r*], that is, ‘r overlap and only those

entities at which x is weakly located'. It follovitmm this definition (together with the reflexivity
of parthood) that if both r and r* are paths othen r and r* coincide. So, although we won'’t
assume that no object has more than one path,exaarmitted to the view that no object has
two paths that fail to coincide with each other.

Finally, we can say that ‘gersists means 3r3ri3ry[r is a path of x & ris a part of r &

r, is a part of r & rabsolutely earlier than]t. In other words, to persist is to have a patmeo
parts of which are absolutely earlier than oth8smuch for definitions.

Now, just as a matter of usage, when one saysttiahg ‘endures’, one can mean at
least two things. First, one can mean that thegtpersists but does not have temporal parts. Call
this mereological endurancé&econd, one can mean that the thing persiste@ngpies many
different spacetime regions, each of them instatas or spacelike. Call tHiscational
endurance(Some early discussions of locational enduranimsriude van Inwagen 1990a and
Bittner, Donnelly and Smith 2004.) There is a cgpanding ambiguity in the term ‘perdure’.
When one says that a thing perdures, one can rhaait persists and has (a sufficiently full
distribution of) temporal parts, or that it persiahd occupies only its path (maths if it has
more than one). Call the formerereological perdurancand the lattelocational perdurance
(See Gilmore 2006 for more on this.)

Some philosophers seem to think that material ¢ébjeedure both mereologically and
locationally, while others seem to think that tipeydure both mereologically and locationally.
But there is logical space for mixed views. Onelrhigke material objects to mereologically
endure but locationally perdure, or to mereolodycaérdure but locationally endure. See Figure
2 (from (Gilmore 2008: 1230)) for an illustratiohtbese options.
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Figure 2

As we have seen, PCV accommodates mereologicat@ameii Since there is logical
space to say that two entities coincide with hawérgctly the same parts, there is logical space
to say that Obama lacks temporal parts but coisoidth a spacetime region that has temporal
parts.

Problem 1: PCV rules out locational endurantismHowever, PCV does not
accommodate locational endurance. Given the deimdf ‘occupies’ in No Fundamental
Occupation, we get the result that any two regmrwipied by Obama coincide with each other.
But, together with our other definitions, this elstéhat Obama occupies only his path(s), that is,
that he locationallperdures

Loosely stated, the problem is this. The locati@murantist wants to say that (i)
although Obama’s path is temporally extended, eatie regions that Obama occupies (each of

10



his ‘locations’) is temporally unextended, and thiatthere are a great many pairs of these
locations that do not even overlap, much less adénd@ut given the definition of ‘occupies’
built into PCV, we cannot say that. Instead, weehtavsay that Obama occupies only those
regions with which he coincides. And he can coiaaidth two different regions only if they
coincide with each other. So he aatupytwo different regions only if they coincide with&h
other. He cannot occupy twmn-coincidingregions, not to mention twwon-overlapping
regions. So, for what it's worth, locational enchrsts will need to reject PCV. This is the first
potential drawback mentioned above.

Problem 2: Gain and loss of parts (in a fundamentasense of ‘part’).Now let me turn
to the second potential drawback for PCV. Conssdene material object m that satisfies the
following conditions: (i) we would ordinarily desbe m as being part of Obamaat some timge
(i) m’s path overlaps Obama’s path, and (iii) mp&th is not part of Oama’s path, perhaps
because m pre-dates or post-dates Obama, or pdyeegsse m is for some period of time
spatially outside of Obama. In particular, (iv) soparts of m’s path fail overlap Obama’s path,
and some parts of Obama’s path fail to overlappath. The object m might be an electron, an
oxygen atom, or a tooth that was pulled when Obaasa boy. For concreteness, let's supposes
it's a DNA molecule. Given these assumptions, P&l\$ us that no fundamental parthood
relation holds between m and Obama. Granted, ichtemporal parts, then soiteenporal part
of m might be a part, in the fundamental sens@lmma; and m itself might be a part of Obama
in somenon-fundamentasense; but m itself is not in any fundamental senpart of Obam4.

Intuitively, however, m itselfs a part of Obama, in some fundamental sense of .‘part
more carefully: there is some fundamental parthetation R such that, if R is two-place, then

R is instantiated by m and Obama in that ordebyothe ordered pakm, Obama), and if R is

a three-or-more-place relation, then it's instaetidby m, Obama, and some further relata (or by
some ordered -tuple containing m and Obama).

In short, people have DNA molecules as parts, mestundamental sense of ‘part’. We
should accommodate this point if we can do so withpaying too high a price. PCV doesn’t
accommodate it. So we should look elsewhere.

4. Second Compromise: The Many-Slice Constitution iw

Why does PCV rule out locational endurantism? Itsimell, it's because PCV says that (i)
occupyinga region requiresoincidingwith that region and that (ii) a thing can’t caiohe with
each of many non-overlapping regions. The commitrte(ii) arises from the fact that PCV

assumes that parthood is reflexive and transitiethat ‘x coincides with y’ is defined agz[z

overlaps x iff z overlaps y]'. These are highlyyséble assumptions in the context of the claim,
made explicit in Absolutism, that the relevant fantental parthood relation is two-place.

But Absolutism is negotiable. Indeed, almost esagywho accepts both endurantism
and B-theoretic eternalisaireadyrejects Absolutism for independent reastriEhe idea goes

1 To see this, note first that, given PCV togethihwur set-up, no region occupied by m is a pagrmny region
occupied by Obama. But then, by Parts of Objectsget the result that m is not a part of Obamah8o
fundamental parthood relation expressed by ‘isragfadoesn’t hold between m and Obama. And acicyib
Absolutism, this is thenly fundamental parthood relation.

2 Many have argued that the fundamental parthoadioel for material objects is a three-place retagapressed
by ‘x is a part of y at z’, with two slots for mai@ objects and one slot for a time (Thomson 1988, Inwagen
1990, Koslicki 2008) or a region of space or spatei{Rea 1998, Hudson 2001, McDaniel 2004, Donrlj0).
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roughly as follows. Objects gain and lose party tivee. A certain DNA molecule, m, is a part

of Obama at one time but not at another. If thsgmewere metaphysically privileged, we might
be able to capture this fact in terms of tenseaipes and a two-place parthood predicate:
~Part(m, obama) & WAS[Part(m, obama)]. If things bemhporal parts, we could try to capture
the fact in terms of aonfundamental, time-relative parthood predicateirgief in terms of the
notion of a temporal part and ultimately in termi@ dundamental two-place parthood predicate
(Sider 2001). But without temporal parts or a peiged present, the most natural option is to
hold that the fundamental parthood relation holdietyveen material objects is a more-than-two-
place relation.

It bears repeating that this is imdependenimotivation for dropping Absolutism. Making
room for monistic substantivalism has typically bhéiee farthest thing from endurantists’ minds.
And yet they — or at least the B-theoretic etestglamong them — have already rejected
Absolutism almost universally.

But it turns out that once we drop Absolutism,caa articulate a natural notion of
coincidence (or ‘coincidence-at’) in terms of whiwk can say that a given object coincides (at
different times or locations) with different regsthat do not overlap (at any time or location)
each other. This lets us say that Obama occupaesl-€oincides with — each in a series of
temporally unextended spacetime regions, justvegva coincides (at different times) with each
in a series of wave-shaped portions of water. Hyudropping Absolutism, we open up a way to
combine locational endurantism with monistic suigtalism.

As before, we will need to reject (the approphatestated version of) Strong
Supplementation if we are to avoid the result gesisting material objects have temporal parts.
For we will assume that each material objeetreologically coincidewith each in a series of
instantaneous slices of the object’s path. Ifiihéd out that the material object had these slices
asparts, they would count aemporalparts of the object. So we will need to say timsome
cases, an object x mereologically coincides witlolject y but does not have y as a part. This
conflicts with Strong Supplementation.

4.1 Outlining the View
| suspect that this basic strategy can be impleedkinta variety of ways, depending upon what
Absolutism is replaced with. One tempting suggesisato replace it with

3P The fundamental parthood relation for materdgécts is a three-place relation
expressed by ‘X is a part of y at z’, with one $twtthe part, one slot for the
whole, and a third slot for a time, region of spaweregion of spacetime.

On the basis of considerations that do not conecemistic substantivalism, | have argued
(2009) that 3P is inferior to

4P The fundamental parthood relation for materdgécts is a four-place relation
expressed by ‘x at y is a part of z at w’, with ahat for the part, one slot for a

As far as | am aware, the only self-described Bytbec endurantist who accepts Absolutism is Pa$a000 and
2007).
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location of the part (e.g., a spacetime region), one siothfe whole, and one slot
for alocation of the whole (e.g., a spacetime regith).

So | will make use of 4P in what follows. For akrlow, 3P and 4P would both serve equally
well for task at hand in this chapter. | am optiog4P only because | take it to be preferable on
grounds that will not concern us here.

Now, to help firm up the reader’s grasp of my megd four-place parthood relation, let
me set out some principles that plausibly goverhliget all these principles (and some
associated definitions) out on the table quickigrt I'll supply some examples, in diagram form,
that should help to clarify the principles. So gle®ear with me. First, thecation Location
Principle:

LLP OxOyOzOw[P(X, Y, z, w) - [L(X, y) & L(z, w)]]
If x at y is a part of z at w, then x occupies ¥ @occupies w.

This just makes explicit the assumption that tlesd and fourth slots are reserved for locations
of the part and whole, respectively. Second, atoguoa of the reflexivity of parthood:

Rep  OXOY[L(X, y) - P(X, Y, X, y)]
If x occupies y, then x aty is a part of x aty.

We can't say ‘for all x and all y, x at y is a paftx at y’ since, together with LLP, this would
entail that everything occupies everything, whglolbviously false. i is the most natural
alternative. Third, an analogue of the transitigfyparthood:

Tap  Ox10y10x200y20x%300y3[[P(X1, Y1, X2, ¥2) & P(X2, Y2, X3, Y3)] — P, Y1, X, Y3)]
If x; aty; is a part of xat y», and % at y is a part of xat y5, then x at y is a part
of x3 at .

It will also be useful to define predicates for dapping and coincidence:

Do O(X1, Y1, X2, ¥2) =df. [(X3[y3[P (X3, Y3, X1, Y1) & P(X3, Y3, X2, ¥2)]
‘X1 at y overlaps x at y»’ means ‘some xat some ¥, is a part both of xat y; and
of xp at y'

Dc  CO(4, Y1, X2, ¥2) =df. [L(X1, Y1) V L(X2, ¥2)] & YX3VY3[O(X3, Y3, X1, Y1) < O(Xs, Y3,
X2, Yo)l]
‘X1 at y; coincides with x at y»' means ‘either xoccupies yor x, occupies ¥,
and for any xand ¥, Xz at ys overlaps x at y if and only if % at y; overlaps x at
y2

The first clause in Bis needed to avoid the result that Obama, atiamegon the moon,
coincides with Putin, at a regiopan Jupiter. (Since Obama does not occypgathing (at any

13 Kleinschmidt (2011) independently proposes 4Psanle of the same 4P-appropriate mereological plesito
be given here. But she eventually rejects 4P.
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location) is a part of him there, and so nothirtgaay location) overlaps him there. Similarly for
Putin and #. It follows that exactly the same things, at eleitte same locations, overlap
Obama atyras overlap Putin at.) With the first clause in place, however, we show (given
Rap, T4p, and ) that if g at r coincides with gat k, then @ occupies yand o, occupiesy. In
slogan form: you can’t coincide with things at i@tg at which you don’t occupy.

We will also want to define a predicate for fusidw. do this, we can think of fusion as a
three-place relation that holds betwedhiag, aset and docationof the thing, where the set in

guestion is a set of ordereathing, location of that thing> pairs:

De F(y, s, y*) =df.3z(zes) & Vz[zes — IwIw*[z=<w, w*> & P(w, w*, y, y9)]] &

VzVz*[P(z, z*, y, y*) — Judwiw*[ues & u=<w, w*> & O(w, w*, z, z*)]]

In words, y fuses s at y* just in case: (i) s iIo@-empty set, (i) each member of s is an ordered
pair whose first member at its second member &sragh y at y*, and (iii) for any z and any z*,

if z at z* is a part of y at y*, then there is soordered pair in s whose first member at its second
member overlaps z at z* flloes not have the result that material objecte lsats or ordered
pairs as parts. When a thing fuses a set of orgeisd, it has thérst member®f those ordered
pairs as parts, not the pairs themselves, ancheadt of them.

Now for a pair of diagrams to illustrate theseaapts. Figure 3 depicts a case in which
two different composite objects (f and g) fuseshee simples (a, b, and c¢) and hence count as
coinciding. These composite objects also occupémee region. Figure 3 may also be useful in
that it illustrates cases of overlapping and cas@gich our reflexivity and transitivity
principles (Re and Tip) apply.
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a — g are material objects
r, — Iy are spacetime regions
g#f
a occupiesr,, ..., foccupiesr, and g
occupies ry
aatryis apartofaatr, (by 4 and Ryp)
b atryis apartofdatry
batryisapartofeatr,
d at rqy overlaps e at r (by 6, 7, and Do)
e atr. is a part of f at r;
.batryisapartoffatr (by 7,9, and Typ)
. ffuses the set {<a, r>, <b, r,>, <c, r:>} at ry,
as does g
j 12. ffuses the set {<d, rq>, <e, re>} atry, as does
g

)
g V 13. f at r; coincides with g at r;
le

g

/\ Some facts about the case
f

AN

pONE

\
~

RRoo~No O

= O

Figure 3

Theraison d'étreof three-place or four-place parthood is the neeamtcommodate cases in
which an object isnultilocated(occupies two or more non-coinciding spacetiméores) and
exhibitsmereological variatiorfrom one location to another (has parts at oriesddcations that
it does not have at another). Multilocation is nmgdrom the diagram above. So it will be useful
to consider another case.

In the case depicted by Figure 4, m is a compos$iect that occupies two different
regions: rm and rm. Further, m has different parts at different lomag: at rm3, m has d but not
a as a part, and at mm has a but not d as a part.
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Some facts about the case

m 1. a-—m are material objects
~ — ~ 2. ra; —rmy are instantaneous spacetime regions
3. rmy and each of its parts is absolutely earlier than rm, and each
d b - of its parts; rm; and rm, do not overlap
* * * 4. m occupies exactly two regions, rm; and rm,; m does not occupy
any proper sub- or superregions of these
rd; rb rcs 5. b and c each occupies exactly two regions: b occupies rb; and
rb,, ¢ occupies rc; and rc,
~ ~ ~ 6. aatra; is a part of m at rm;
rm; 7. itis not the case that: a at ra; is a part of m at rm,
8. ~dr[a atris a part of m at rm,], in words: a is not, anywhere, a
m part of m at rm,.
L 9. datrd,is a part of m at rm,.
' I

10. ~3r[d at r is a part of m at rm,], in words: d is not, anywhere, a

a b - part of m at rm;

* * * 11. m fuses {<a, ra;>, <b, rb;>, <c, rc;>} at rm;
12. m does not fuse {<d, rd,>, <b, rb,>, <c, rc,>} at rm;
ra; rby res 13. m fuses {<d, rd,>, <b, rb,>, <c, rc,>} at rm,
14. m does not fuse {<a, ra;>, <b, rb;>, <c, rc;>} at rm,
— _/
'
rmsa

Figure 4

We can think of m as being analogous to an endimimgan being who is composed of different
parts at different times at which it exists or #fiedlent spacetime regions that it occupies. At the
earlier region rmy m is composed of a, b, an c (at certain locatafribese objects) and at the
later region rm, m is composed of d, b, and c (at certain lateations of these objects).

So far | have been suppressing a pair of impodaastions. First, is ‘occupies’ (‘L)
defined, and if so how? Second, how does the sgibwreelation that holds between regions
relate to the parthood relation that holds betweaterial objects? | answer the first question
affirmatively, and give the following definition:

DL L(x, y) =df. 3zaw[P(X, y, z, w) v P(z, w, X, Y)]

‘X occupies y’ means ‘either x at y is part of som&t some w, or some z at some
w has x aty as a part’

As a slogan: to occupy a region ida®a part of something there orhiave there, something as
a part.

As for the second question, since we are emphasidaological parsimony in this
chapter, we will operate under the assumptionttiexe is just one fundamental parthood
relation, and that it holds both between mateigécts and between regions (among other
things, perhaps). Thus, if regionis, intuitively, asubregionor part-simpliciterof r,, then we
should say thatrat i is a part of r at . If we like, we can go further and define a twaqsd
predicate for parthoosimpliciter (which then comes out as a non-fundamental relatio

Dps  PP(X1, X2) =df. Jy13y2[P (X1, V1, X2, ¥2) & VyaVYa[[L(X 1, ¥3) & L(X2, Ya)] —
P4, Vs, X2, Ya)l]
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In words, % is a part-simpliciter of X means ‘%, somewhere, is a part of,)>somewhere, and
for any locations yand y; of x; and %, respectively, xat y; is a part of xat y;'. Presumably
regions are singly located (occupying themselvdg)pat the very least it seems certain that no
region occupies two non-coinciding regions. Thikesait plausible that if region is, at §, a
part of region s at i, then g is a part-simpliciter of,r

With the understanding theggions no less thamaterial objectscan fill the ‘part’ slot
and ‘whole’ slot in our four-place parthood relatjove are now in a position to set out a
principle that links (i) facts about the mereol@gicelationship between a pair of objects with (ii)
facts about the mereological relationship betwéetocationsof those objects. | will call it
Withinness

Wap  Ox Oy Oxo0y5[P (X1, Y1, X2, V2) = P(W, Y1, Va2, Vo))
If X1 at y1 is a part of xat y, then y at y; is a part of yat y.

Intuitively, this says that if Obama’s right arntragion ,, is a part of Obama, at regiaj) then
the ‘arm-region’ is a part of the ‘Obamba-regiorin{four-place terms;gat k4 is a part of 4 at
ro. There are a number of further principles thatcaeld set out that plausibly link
‘mereological’ facts to ‘locational’ facts, but JAis enough for now. (Strictly speaking, these
facts are all mereological, since we’re workinghwiist one non-logical primitive: our four-
place parthood predicate.)

So far, everything that | have said concerningfour-place parthood relation should
seem at least as plausible to thmalistsubstantivalist as to theonistsubstantivalist. Indeed,
most of what | have said about that relation hesé gummarizes what | have said elsewhere
(2009 and forthcoming a), working under dualistspgpositions.

But now that we have this framework in place, &g simplydrop the tacit dualispmand
everything else should remain intact. In particweas can say that each material object
mereologically coincidewith each spacetime region that it occupies:

Monismyp For any material object o and spacetime regitfirorpccupies r, then: o at
r coincides with r at r.

According to this view, if Obama occupies the thdamensional, instantaneous spacetime
region g, then he, at;r mereologically coincides with,rat 1;; and in that case the relationship
between him and iis like the relationship between the material otg¢ and g in diagram 1:
coincidence without identity. Moreover, he can libés relation of coincidence to many
different regions that do not bear it to each atRerhaps he also occupies the distinct region r
Then, given Monismp, it follows that Obama, at,rcoincides with 4, at 6. But it does not follow

that r and p evenoverlap much less that thegoincide we remain free to say thalirdr*[r, at r

overlaps § at r*] and hence that3¥3r*[r at r coincides with,rat r*]. If we define a two-place
coincidence predicate as follows,

Dcz  CO(X1, X2) =df. By1y2CO(Xa, Y1, Xz, ¥2)
‘X, coincide$ with x,’ means ‘x, at some ¥ coincides with x at some ¥
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then we can say, speaking quite strictly, that Qdbanincide$with regions that do not coincitle
with each other (since the two-place relation dinéd is symmetric but not transitive). And of
course, what goes for Obama also goes for any rmbtdjects that he ever has as parts, such as
arms, legs, cells, or DNA molecules.

The analogy with waves is worth repeating. Just asve mereologically coincides, at
different times, with different portions of watevt{ere many pairs of these portions do not even
overlap with each other), an enduring material abjeincide$ with many different
instantaneous regions (many pairs of which do metlap each other).

It may help to consider Figure 5, which illustsathis combination of Monisgpand
locational endurantism.

0 Some facts about the case

O 1. ois a material object
2. p1— p4 are mereologically simple spacetime regions (‘points’)
P P4 3. riand r, are mereologically complex spacetime regions
4. Each spacetime region occupies exactly one spacetime region, itself
. 5. 0 occupies exactly two spacetime regions, r; and r, (hence o#r; and
2
0#Iy)
o 6. o fuses {<pi, p:>, <po, p>} atry, as does r;
A 7. ofuses {<ps, ps>, <ps, Ps>} atr,, as does r,
8. ~3rdr*[r; at r overlaps r, at r*]
P1 p2 9. oatr; coincides withry atry
10. o at r, coincides with r, atr,
—~—— 11. r; does not coincide? with r,

51

Figure 5

We should think of this as a simplified, highly ealistic situation in which an object, o, has a
complete spacetime path that is composed of jusirtgtantaneous regions, the earlier region r
and the later region.r

The most important thing to note about the caseasit satisfies, in a precise way, both
locational endurantism and monist substantivaliBhe one material object in the case, o,
occupies just the instantaneous, non-overlappigigmne £ and g; 0 does not occupy its
temporally extended path, which, for simplicity, have left out of the diagram altogether.
Hence o locationally endures. Further, monist sutistalism is respected since, informally put,
everything in the diagram is ultimately composed@dcetime regions. The regions themselves
are of course composed of regions. But so is tieenoaterial object in the situation, o. It is
composed of different spacetime points at diffefecations. At its location it is composed of
the points pand p. At its later locationg; it is composed ofpand p.

Here is a general statement of the Many-Slice @otisn View (MSCV) that makes
explicit some further details.
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The Many-Slice Constitution View

One Parthood There is only one fundamental parthood relation, and it
holds both among material objects and among
spacetime regions.

4P The fundamental parthood relation for material objects is
a four-place relation expressed by ‘x at y is a part of z at
w’, with one slot for the part, one slot for a location of the
part (e.g., a spacetime region), one slot for the whole,
and one slot for a location of the whole (e.g., a
spacetime region)

Plenitude for Regionssp Each set of spacetime (points and/or) regions has at
least one spacetime region as a fusion. In 4P-
appropriate terms: for any non-empty set s, if each

member of s is a spacetime (point or) region, then 3r[F(r,

{x: Fylyes & x=<y, y>]}, r) & r is a spacetime region.

Locational Endurantism Some material objects persist (have temporally extended
paths), but no material object occupies any non-
instantaneous (or non-spacelike) region.

Constitution+Monismyp For any material object o and spacetime region r: (i) o#r
and (i) if o occupies r, then: o at r coincides with r atr.

No Fundamental Occupationgp There is no fundamental occupation relation; the
predicate ‘occupies’ is defined in terms of a four-place
parthood predicate, as specified in Docc.

Regions Have Temporal Parts Each persisting spacetime region has proper temporal
parts.
Objects lack Temporal Parts There are material objects, but none of them has proper

temporal parts.

W 4p If x at y is a part of z at w, then y at y is a part of w at w.

Like PCV, MSCV leaves a number of questions opeleaves open the question of which
spacetime regions are ‘material-object-paths’, whith instantaneous slices of those paths are
occupied by material objects. Further, it leavesrofne question of whether a given
instantaneous slice ever coincides with more thrnroaterial object.

4.2 How MSCYV avoids the problems facing PCV
How does the Many-Slice Constitution View help witle two problems that we raised for the
Path Constitution View?

Problem 1: Ruling out locational endurantismThe first problem (from an endurantist
vantage point) was that PCV was committed to |locati perdurantism and ruled out locational
endurantism. Obviously MSCYV solves that problensalgs that material objects occupy only
instantaneous (or spacelike) regions.
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Problem 2: Gain and loss of partsThe second problem was that PCV led to the result
that a certain DNA molecule, m, is not a part o@®ia, in any fundamental sense of ‘part’. The
underlying reason for this was that, in the caseaesidered, m’s path extended outside of
Obama’s path, and according to PCV, the only regtbat m and Obama occupy are their paths.
Given the ‘Withinness’ principle, this forces usstay that m is not a part of Obama, in any
fundamental sense of ‘part’.

MSCYV avoids this problem by maintaining that m heeny locations, each of them an
instantaneous slice of its path. Similarly for Olaai@iven this, it will be natural for the friend of
MSCV to say that many of m’s locations are partsahe location or other of Obama, and that
m is a part of Obama, in some fundamental sen§mdf. To be more precise, the friend of
MSCYV will find it natural to say that

there are spacetime regignand g such that: (i) m occupieg,r(ii) Obama occupies,r
(iii) rm at 1, is a part of g at i, (presumably is apart-simpliciterof r,, in the sense
defined earlier), and (iv) m at,is a part of Obama af.r

Given 4P, clause (iv) amounts to the claim thateth® a fundamental parthood relation that
holds between m and Obama (and two regions). Glycadl this is perfectly consistent with the
fact that m’s path extends outside of Obama’s path.

4.3 A Problem for the Many-Slice Constitution Veavd the Path Constitution View
There is one core feature of both PCV and MSCV ety endurantists will see as a
drawback!* the commitment to mereological-coincidence-withiolgmntity.

Some philosophers apparently reject coincidingtieston something like ‘purely
mereological’ grounds. They see the ban on thesgesras (a) intuitively compelling on its
own, or as (b) being justified by an analogy betweemposition and identity, or as (c)
following from intuitively compelling principles ewerning the behavior of parthood
(reflexivity, strong supplementation, and anti-syatm).

Others reject coinciding entities on the basithefgrounding problen{Bennett 2004). If
coinciding objects x and y are not identical, preably they differ with respect to certain
properties — modal or historical ones, for examplg. what could ground these differences,
given that x and y coincide and hence are so simpligsically? As applied to the thesis of
object-region coincidence, the grounding problensras follows. If region r and object o
mereologically coincide (at region r), then theylwiresumably, be quite similar (at that region).
They will be alike with respect to size and shaj®Hawthorne and Schaffer note, it's plausible
that they will be alike with respect to the valwéshe various fields associated with r. Given
these similarities, it may seem h and r shoulddifer in any way whatsoever.

Some philosophers will be moved by none of thesesiderations. But those who are
moved will want to find an alternative to PCV an@&RV. (I have a special interest in finding
such an alternative. For | have given an argunrefavor of locational endurantism that relies
on the principle that it is impossible for two @ifént objects to mereologically coincide (2007
and 2010).)

14 B-theoretic endurantists who are on record in sfijum to mereological coincidence without idenitglude van
Inwagen (1990), Burke (1994), Olson (1997), Re®812001), Hershenov (2005), McGrath (2007), andligki
(2008). The argument for locational endurantisnegiin Gilmore (2007) depends upon the impossibifty
mereological coincidence without identity.
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5. Third Compromise: Regions-as-Pluralities Multilacationism

Faced with a threat of mereological coincidencevben two entities, a natural response is to
keep one and eliminate the other. Our third comserkeeps the material objects and
eliminates the regions with which they were saiddmcide.

Informally, the idea is as follows. There are sgftiand temporally unextended,
mereologically simple spacetinp@ints and there arsetsof these points, but there are no
mereological sums/fusions of these points: theeenarmereologically complex spacetime
regions. When we would ordinarily speak of a certamplex region r as being composed of
some simple points, the ps, we should insteadspesak of the ps plurally (Hudson 2005: 17).
Thus, when we would ordinarily say, concerning sonagerial object o, that o occupies r, we
should instead say that o occupies the ps, wherifoes’ is treated as a predicate that is non-
distributive with respect to its second argumentpl And when the 4Per would ordinarily say
that o at r is a part of some other material ob@ttat some other complex region, r*
(composed of the p*s), we should instead say that the ps, is a part of o*, at the p*s, where
‘ at...isapartof--at//ll'is treatesl@predicate that is non-distributive with respedts
second and fourth argument places (at least).

Themonist substantivalistomponent of the new view is that a material abjeaccupies
some points, the ps, only if o is (in a sense tegexified)composeaf the ps. Théocational
endurantisttcomponent of the view is that a persisting maketigect occupies many different
pluralities of points, each of them temporally uteexled. Putting these pieces together, we can
say that there are many different non-overlappi@aporally unextended pluralities of points,
the ps, the ps, and so on, such that: Obama occupiesapd is ‘temporarily’ composed of
them, Obama occupies thgsp@and is ‘temporarily’ composed of them, and soTdrus we retain
locational endurantism and monist substantivalisin liaving eschewed talk of complex
regions, we avoid the commitment to mereologicadiynciding entities.

To state this view more precisely, we will needntwoduce a new set of definitions,
properly restated in plural terms. First, a paipohciples governing the four-place parthood
relation that we are taking to be fundamental:

Rapplural Oxa0yya[ 3x23yya[PP(X1, Y1, X2, YY) V PP (X2, Yya, X1, Yy1)] -

Ppl(Xl, YY1, X1, Yy1)]
If X1 at yy is part of some xat some yyor has someyat some yyas a

part, then x at yy is a part of x at yy.

Tapplural Ox10yy: OXo0yyoOx30yys[PP (X1, Yyi, Xo, Yy2) & PP'(X2, Yyo, X3, Yy3)] —

P'(X1, YY1, Xa, YY3)]
If X1 at yy is a part of xat yy, and % at yy is part of % at yys, then
X1 at yy, is a part of x at yys.

These are just plural analogues @f Bnd T;p. | take them to be self-explanatory. Now for the
definitions. | use the symbok* for the predicate ‘is one of®

PDL1  LP(xq, yyi) =df. DxoLyya[ PP (X1, YY1, X2, YY2) V PP (X2, VYo, X1, VY1)

15 See Linnebo (2012) on ‘is one of and plural gifarEtion. My notation follows his.
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‘X1 occupies yy means ‘for some xand some yy either x at yy is a part of x
at yy, or X, at yy is a part of xat yy’

PD2 PATH'(x, zz) =df.0z[z<zz < Cyy[LP\(X, yy) & z<yy]]

X has zz as a path =df. for any z: z is one of and only if there are yy such that:
(i) x occupies yy and (ii) z is one of yy.

PD3 ACHR(zz) =df[x0y[[x<zz & y<zz & x*y] - SPCLK(X, y)]

‘zz are achronal’ means ‘for any x and any vy, i§$xne of zz and y is one of zz
and xty, then x is spacelike separated from y’

PD4 PERS(x) =dfiyy[PATHP(X, yy) & ~ACHR(yy)]
‘X persists’ means ‘there are some zz such that:tfas zz as a path and (ii) zz
are not achronal’

PD5 L-END(x) =df. PERS(x) &Jyy[LP'(X, yy) — ACHR(yy)]
‘X locationally endures’ means ‘(i) x persists gigfor any yy, if x occupies yy,
then yy are achronal’.

Locational endurantism can then be stated as #ve that at least one material object persists
and all persisting material objects locationallgere. To state the remaining components of
Regions-as-Pluralities Multilocationism, it will Ipeto have definitions of plural versions of
‘overlaps’ and ‘fuses’.

PD6 dl(Xl, YY1, X2, YY2) =df. D<3[VY3[Ppl(X3. YYs, X1, YY1) & Ppl(Xs, YYs, X2, YY2)]

PD7 P(x, s, zz) =df3y(yes) &

Vya[y1es - Iu Iwwi [y 1=<u, {w: w<wwy}>] & PP'(uy, wwi, X, z2)]] &

YU YWwa[PP\(Uy, Wi, X, 2Z)—

FyoTuIWW,[Y2€S & Yo=<up, {W: W<wwy}> & O""(uz, WWa, Ui, WW;)]]

The last definition requires some unpacking. Aokefwe are taking fusion to be a three-place
relation, but now we take it to hold between aghie non-empty set of orderething, setof

things> pairs, and a plurality (of points). We say th#tiag x fuses set s at plurality zz if and
only if: (i) s is a non-empty set of ordered pafi3,each of these pairs is such that its first
member, at thenembersf its second member, is a part of x, at zz, @ddr any object 4y and
plurality ww;, if u; at ww is a part of x at zz, then some membey, {w: w<ww,}> of s is such
that u at ww, overlaps uat wws.

With all these terms in hand, we can give an dadfistatement of our new view as
follows.
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Regions-as-Pluralities Multilocationism (RPM)

One Parthood

4Pplural

Compositional Nihilism about Regions

Locational Endurantismpyya

Objects Fuse Spacetime Points

Unique FUSi0n4Pplural

No Fundamental Occupationgpe

Objects lack Temporal Parts

Withinnessppiyral

There is only one fundamental parthood relation, and it
holds both among material objects and among
spacetime regions.

The fundamental parthood relation for material objects is
a four-place relation expressed by ‘x at yy is a part of z
at ww’, with one slot for the part, one slot for some things
(e.g., spacetime points) that are collectively occupied by
the part, one slot for the whole, and one slot for some
things (e.g., spacetime points) that are collectively
occupied by the whole.

There are no mereologically complex spacetime regions:
if r; is a spacetime region and x at yy is a part of r; at zz,
then x=r and, for any w, if w is one of yy or w is one of
zz, then w=r. In other words, the only cases of parthood
holding among spacetime regions are cases in which a
region r, at itself, is a part of r, at itself.

Some material objects persist, and all persisting material
objects locationally endure, in the sense defined by PD5.
For any material object o and spacetime points, zz, if o

occupies zz, then o fuses {x: 3y[y<zz & x=<y, {y}>} at zz.

Forany x, y, s, and zz: if x fuses s at zz and y fuses s at
zz, then x=y.

There is no fundamental occupation relation; the
predicate ‘occupies’ is defined in terms of ‘x at yy is a
part of z at ww’, as specified in PD1.

There are material objects, but none of them has proper
temporal parts.

If x at yy is a part of z at ww, then yy are among ww, i.e.,

Yu[u<yy - u<ww]

Figure 6 depicts a simplified situation in whichtlbh&PM and monistic substantivalism are

satisfied.
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Some facts about the case
P P4 1. ois a material object, not a spacetime region
no complex region 2. p1—pgare mereologicqlly simple s.pacetime regions (‘points’) .
3. There are no other regions; in particular, there are no complex regions
made up of p; — pa.
4. Each spacetime region occupiespI exactly one spacetime region, itself

o 5 o0 occupiespI p: and p, (collectively) and o occupies"' pz and py
A (collectively); o occupiespl nothing else
6. ofuses” {<py, {p}>, <pz, {pz}>} at p1 and p;
o1 02 7. o fuses” {<ps, {ps}>, <pu, {pa}>} at ps and p,

no complex region

Figure 6

We can think of RPM as a theory of restricted cosipmn, a la van Inwagen (1990), but applied
to spacetime pointeather than to ‘simple, enduring, fundamentalipks’ such as electrons and
guarks. Simplified somewhat, the theory makes dflewing claims:

0] for any spacetime points, pp, if there are entbran one of pp, then pp compose
something if and only if:
(a) they are achronal, and
(b) they are arranged R-wise [where R is unspetcgeefar],

and
(i) if there are more than one of pp and they dmpose some entity o, then:
(a) o is a material object, not a spacetime regio
(b) o occupies pp,
(c) o is theonly entity that pp compose,
and

(i)  there are some persisting material objecéghesuch object occupies more than
one plurality of spacetime points, and each sugboblss composed
(‘temporarily’) of each of the pluralities of spdicee points that it occupies.

The analogy with van Inwagen’s position is morentivecidental. In (i) above, one could replace
‘R’ with ‘living organism’ and the result would keeversion of van Inwagen’s position that is
consistent with monistic substantivalism. (Of cey®RPM is flexible enough to accommodate
other views about composition as well.) Accordioghe ‘van Inwagen-ized’ version of RPM,
there are mereologically simple spacetime pointgyd organisms (which are composed of
certain l|%Iuralities of these points and which ardtilocated in spacetime), and no other concrete
entities.

'8 Similarly, the dominant-kinds view developed idualist-substantivalist context by Burke (1994) &wh (2000)
can be developed in monist-substantivalist contatkt an appropriate replacement for ‘R’ in (i). kikise for
virtually any uniqueness-friendly endurantist theof persistence-and-composition. See Markosiaf0gR€r more
on restricted composition.
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Admittedly, the van Inwagen-ized version of RPMdsevorries about arbitrariness and
anthropocentrism. Why privilege living organismsepartifacts or non-living natural formations
such as molecules or planets? And it depends upassumption which some will doubt: viz.,
that spacetime ultimately bottoms out in simplecgpiane points, rather than being gunky. But
these criticisms apply equally to van Inwagen’siacview, a form of dualist substantivalism.
(van Inwagen assumes that matter bottoms out iplsiparticles rather than being gunky.)

Similarly, anyversion of RPM will need to make some maneuverdharantees that no
two material objects ever coincide even temporaahd any such maneuver will have
drawbacks. When | start with a lump-shaped piecgayf and mold it into a statue, it seems that
| end up the following thing(s) in my hands: a giex clay that has existed for several hours at
least, and a statue that has existed only for anfiéewates. This generates a Leibniz-law argument
for the conclusion that the statue and the pieadayfare not identical, despite coinciding
mereologically. One might deny the existence diusts and/or lumps (van Inwagen 1990,
Merricks 2001), one might say that a lump ceasexist when molded into a statue (Burke
1994, Rea 2001), or might find something else {0 Baesumably these moves all have their
costs. But the crucial point is that RPM is nobklame. Coincidence-deniers already had to make
these moves in the context of dualist substansirglbefore RPM came on the scene. (Figure 7
summarizes the terrain covered in sections 2 — 5.)

Spacetime Substantivalism

Are material objects entirely composed of
spacetime points/regions?

No. In fact, material objects share no parts
or constituents with spacetime regions
(Dualist Substantivalism)
Endurantism tenable

Yes (Monist Substantivalism)

Are material objects identical to
spacetime regions?

Yes (Supersubstantivalism) No
Endurantism untenable (‘Non-reductive' Monist Substantivalism)

How is a material object built out of spacetime?

It is ‘temporarily’ composed of
many different achronal
pluralities of points (RPM)

It ‘atemporally’ mereologically It ‘temporarily’ mereologically
coincides with its spacetime coincides with each

path (PCV) instantaneous slice of its path
(MSCV)

tenable

untenable

entities

*  Mereological endurantism
e Locational endurantism

« Commitment to coinciding

Mereological endurantism
tenable

Locational endurantism
tenable

Commitment to coinciding
entities

Mereological endurantism
tenable

Locational endurantism
tenable

No commitment to
coinciding entities

Figure 7
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6. Two problems for all three compromises
So far | have suppressed a pair of problems thiattadll three compromise positions. To these |
now turn.

6.1 New chalk
Judith Jarvis Thomson has offered the followinguargnt against perdurantism:

[If perdurantism is true, then] as | hold the Hitbalk in my hand, new stuff, new chalk keeps tamniby
coming into existence ex nihilo. That strikes mehgiously false (1983: 213)

This argument is often dismissed as question-bgggimtherwise not worth taking seriously.
Whether or not such a dismissive attitude is jiegtifone thing does seem clear: of those
philosophers who take perdurantism to be a ‘livieamp prior to encountering Thomson’s
argument, few will be convinced by that argumenewkhey are exposed to it. Still, | suspect
that, for better or for worse, Thomson’s centrarpise,

(T) itis not the case that, as | hold a bit oflkha my hand, new stuff, new chalk
keeps constantly popping into existence,

is a deeply held (perhaps basic) commitment fog@ifscant number of endurantists. And if (T)
is incompatible with perdurantism, it is also ingen with PCV, MSCV, and RPM. Let me take
these in turn.

PCV and new chalk There is logical space to say that this bit aflkimereologically
coincides with its spacetime path, thatp&th has temporal parts, but that the bit of challfitse
does not. Still, on this view, there are entitiestantaneous temporal parts of the path) that are
very much like temporal parts of the bit of chdtlach of them is composed entirely of simples
(spacetime points) none of which were presentatipus moments. Presumably each of these
temporal parts of the bit of chalk have many ooélihe same intrinsic physical properties as the
bit of chalk (at the relevant times) — so muchtsa tt would be accurate to say that they are
‘chalky’. And they keep constantly popping into &eince as | hold the bit of chalk in my hand.
This conflicts with (T) if perdurantism does. (8tly speaking, it is not obvious that if
perdurantism is true, then new stuff or new cha&&gs popping into existence. This depends on
subtle questions about the semantics of mass esipnasdike ‘stuff’ and ‘chalk’. We cannot
address these questions here.)

MSCYV and the new chalk The only major difference between MSCV and PCthat
MSCYV takes the fundamental parthood relation, &ednereological coincidence relation
defined in terms of it, to be relativized to reggoMSCV agrees with PCV that the bit of chalk
has a spacetime path, that this path has instantartemporal parts, that these parts are ‘chalky’,
and that they keep constantly popping into existeaxcl hold the bit of chalk in my hand.

RPM and the new chalk RPM denies the existence of mereologically comple
spacetime regions. So it denies that the bit olkchas a spacetime path that has instantaneous
temporal parts. But it still conflicts with the spiof (T). Roughly put, RPM tells us that as | tiol
the bit of chalk in my hand at time t1, the bitcbialk is composed of some simple spacetime
points, the pls, and a few seconds later, at ¢2hithof chalk is composed of some other simple
spacetime points, the p2s, where none of the ptlemngical to any of the p2s. Indeed, according
to RPM (and PCV and MSCV too), there is a cleassen which, between any two instants (in
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the same frame of reference), the bit of chalk uyokescomplete mereological turnovat the
fundamental level, the level of simples. There matybe any newomplex entitiepopping into
existence, but at each moment, there is an enti@hyplurality of simpleghat pop into
existence (and that compose the bit of chalk). Dbissforce us to say thaew stuffor new
chalkpops into existence? Again, this depends on questbout the semantics of mass
expressions that | cannot address here. But eithgr RPM surely conflicts with the spirit of
(T), if perdurantism does.

Of course, the endurantist who embraaheslist substantivalism does not face the
problem about new chalk. Since he denies that mhtdjects share any parts or constituents
with spacetime, he is free to say that the bithaflk undergoeso mereological variation at all
For example, he is free to say that it is compadesbme simple, fundamental particles, the ps,
at t1, and that it is composed of these very sampls particles at t2.

6.2 Spatially point-like enduring objects
Interestingly, the existence of spatially pointeliknaterial objects would wreak havoc on all
three compromise position5We can take them in turn once again.

PCV and spatially point-like material objects Let e be a spatially point-like persisting
material object, with a (one-dimensional) timeldeve as a spacetime path. Since’s e’s path is a
timelike curve, the instantaneous temporal parthatf path are simple spacetime points. So,
since e mereologically coincides with this patleseh points are parts of e too. (Mereologically
coincident objects may be able to differ with retge theircomplexparts, but, given that
parthood is reflexive, they cannot differ with respto theirsimpleparts*®) But if the given
points are parts of e, they anstantaneous temporal parts e. So e has instantaneous temporal
parts: it mereologically perdures. Thus PCV losesppeal for the endurantist.

MSCYV and spatially point-like material objects The Many-Slice Constitution View
does not say that e mereologically coincides wélpath. Rather, it says that e mereologically
coincides, in the ‘4P-appropriate way’, with eagktantaneous slice of that path. As | noted
above, each of those slices is just a simple spaegtoint. So, according to MSCV, e
mereologically coincides with each in a seriesioipge points, without being identical to any of
those points. But this is problematic. As | havéedeelsewhere (forthcoming a, forthcoming b),
the claim that

(3) e mereologically coincides with a simple toiethit is not identical

is inconsistent with the reflexivity of parthoodytgher with a plausible supplementation
principle, ‘quasi-supplementation’:

QS ifxisapartof y and x is not identical talyen y has parts z and z* that do not
overlap each other.

' And if spacetime is composed of spatially extensieuple ‘grains’, the existence of ‘spatially-grdike’ material
objects would be equally problematic for all thoeenpromise positions, for parallel reasons.

18 We will assume that (i) x and y mereologicallyrende, (ii) z is simple, and (iii) z is a part gfwe will show
that z is a part of y, too. By (i) and the definitiof ‘mereologically coincide’, it follows that ' and y overlap
exactly the same things. By the reflexivity of paadd, (vi) z is a part of itself. Together with)(&nd the definition
of ‘overlaps’, this entails that (vii) x overlapsZogether with (v), this entails that y overlap$n, by the definition
of ‘overlap’, (viii) there is a thing, call it what is a part of z and a part of y. But by themigfin of ‘simple’, the
only part of z is z itself. So w=z, and hence a jzart of y.
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(Similarly, the ‘4P-appropriate’ version of (3)irconsistent with the 4P-appropriate versions of
reflexivity and QS, taken together.) The bottonelia that if QS and the reflexivity of parthood
are both necessary truths, then, while it may lssipte for two differentomplexobjects to
coincide with one another, it is not possible f@irapleobject to coincide with any other object.
This gives the friend of MSCV a reason to hope thate are no spatially point-like material
objects.

RPM and spatially point-like material objects The problem is essentially the same for
RPM. Roughly put, RPM says that e is composedaeit enoment of its career, of a different
achronal plurality of simple spacetime points.He tase of a spatially extended material object,
each of the given pluralities would include morarttone point. But in the case of a spatially
point-like object such as e, each of the givenrglities’ includes just one thing, a simple point.
So, at each moment of its career, e is composedmé simple (non-persisting) spacetime point
— with which e is not identical. This is inconsrst&vith the conjunction of the relevant versions
of the reflexivity of parthood and QS.

7. Conclusion
Of those who work on the metaphysics of persistemost seem to assume that only
perdurantists can build material objects out otspiene. But the situation is not so simple.

If one is willing to embrace coinciding entitiesdareject Strong Supplementation, one
can say that material objects lack temporal pams ¢hough they coincide with temporally
extended regions that have temporal parts. (Thisei$ath Constitution View, PCV.) Indeed,
one can get this far while confining oneself to peedurantist’sattractively simple fundamental
ideology — a primitive two-place predicate for paxbdsimpliciter.

If one is willing to go a bit farther and help oe#go a slightly more exotic piece of
fundamental ideology (a primitive, more-than-twaqe predicate for a ‘location-relative’
parthood relation), and if one is still willing émnbrace coinciding objects and reject Strong
Supplementation, then one can say that materiaktdbpoth (i) lack temporal parts, in the
manner of ‘mereological endurantism’, and (ii) areltilocated in spacetime, in the manner of
‘locational endurantism’. (This is the Many-Slicergtitution View, MSCV.) It is worth
repeating, however, that virtually all eternalis@ctheoretic endurantists already help
themselves to a fundamental relativized parthoedipate, even in the context of dualist
substantivalism.

Finally, if one is willing to eliminate complex spetime regions (in favor of sets or
pluralities of points) and treat the fundamentatip@od predicate as being not merely ‘location-
relative’ but also non-distributive, one can (ijei temporal parts, (ii) retain locational
endurantism, and (iii) avoid coinciding entitiesh{s is Regions-as-Pluralities Multilocationism,
RPM.)

However, all three views come with further costisey are all subject to Thomson-esque
worries about ‘new chalk’ constantly popping intastence. And none of them fits well with the
view that there are spatially point-like materibjexts. But for the would-be endurantist who is
impressed by the case against dualist substastivadill this may be a price worth paying.
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