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long given up trying to follow the literature on the Ea@@rﬁwnm of nmmmﬂT
tion Lor just this reason. This is by no means a disparaging remmatk about ﬁww
metaphysics of causation; | merely cite myself as an example of someone
susceptible to this ‘philosophical drift’. ] . |
As the pool of people addressing a set of issues thereby contracts over
time, the odds increase that some views will fall out of favor due to .me, af
consideration rather than compelling refutation, For these mmm"_..o:m, I think
metaphysicizns have an intellectual duty to periodically mmno:wmﬁ.. E‘g@mmn
ionzble theories to see if they have applications in new nommwxﬁw./\&é.w that
are out of fashion might be merely out of fashion, and might sarprise us
with their hidden resources once they are brought back to contend with
the puzzles of the day. My project here is to mxwxuna wm oA_o_nﬁ .9:6:&%
anfashionable view——the view that the relation of numerical amum@ always
obtains relative to some index, such as a time or a region o?wm_n.mﬁmzmn,imma
see whether it Las the resources to solve some current extant isstes in the
metaphysics of material objects. , o
Let strong composition as identity be the view that {1) msﬂdwﬁnm_.&oscﬂw
is 2 non-distributive relation that can relate one thing to nany %.Em.w mz.&
(i} a whole is numerically identical to its parts.” (A one—many nm_mﬁ.po.x is
non-distributive just in case it is not distributive; 4 one—many mmrﬁo: wﬂ
is distributive just in case whenever one thing bears wr to some things, it
bears I o each of those things.) In what follows, T will make a mmwm. for .m
stronger view than strong composjtion as awmﬁ.sﬁ the &omm: of _”W,E\ SME Mw
that parthood is identity. Informally, the view I will mam@ﬂ 3 that () a w wo. e
is numerically identical to each of its parts considered :.&m.:._m?&? H.}mmx.w.w, than
collectively and (i) parthood can be analyzed in terms of am:AﬁQ. wanm. a
view like this seems fnitially highty implansible, to say the least, it is surpris-
ing that a case can be made for it, provided that certain reasonable to believe
background assumptions are granted. |
i will assume without argument the following theses. I do not regard
these assumptions as eliminable; in fact, [ don’t see how the view &.@.. part-
hood is identity can be defended without them. {Perhaps this fact will pro-
vide comfort to the foes of these theses.) Most of these theses 1 u.cw cm.mw
assume but think more likely to be mue than not. The thesis that identity

It 3 ition as identir : 7 1d Sider (200
* See Baxeer (1988 for a defense of strong conposition s identiry, and Lewis {1991) ax d {2007}
for defomes of 2 “moderare”™ form of compositdon as idenrity
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is relative to an index is the thesis that I am offering up for consideration,
both my own and yours.

Farst, T assume that objects persist through time by enduring rather than
perduring: things fack temporal pares, but racher enjoy full bodily presence
at each moment they occupy. I assume chat enduring objects can survive
changes in both their parts and their properties.

Second, I assume a spacetime framework according to which the notion
of a time is not fundamental, but rather is to be defined in terms of the
notion of a region of spacetitne, Given that spacetime regions are ontologi-
cally prior to times, the endurantist should claim that, strictly speaking, an
enduring object is wholly present at different regions of spacetime.’

Third, T assume that enduring objects undergo change by having different
properties at different regions of spacetime. Here | plump for an ‘adverbial-
ist’ version of endurantism, according to which the relation of instantiarion
that links an object to a property, or some objects to a relation, is always
refative to some region or other: an object instantiates-at-R_ a property B*
Every property or relation instantiated by some enduring object is instan-
tiated relative to some region or other. That said, it may be that for some
object O and property E O instantiates F relative to each region that O
occupies. In these situations, we will call F 2 permanent properey of O, Ifit i3
the case that all objects that have F at some region have [ permanently, then

call F a permanent property simpliciter.

Similarly, there might be some objects O1 and Oz and some relation I
such that, O1 and Oz instantiste H relative to some region, and moreaver
there is no region at which O1 and O2 instantiate some relation without
instantiating H. In these situations, say that H is a tansporied relation of O
and O2. If for every pair of objects that bear H at some region, H is a trans-
ported relation of those pair, then call H a fransporied relation simpliciter.
{1 hope it is clear how the notion of a tr nsported relation can be general-
ized to cover relations of adicity greater than two. However, since we won't
need the more general notion here, we won't pause to formulate it}

* The wiew that enduring objects endure across regions of spacetine js briefly defended in van Inwagen

{1990b, p. 4} and McDaniel (zao4); it is exrensively explored in Gilmore (2006).
* See Haslunger (2063) and (1989} for a discussion of the adverbialise views Nore thar on her foruiladon
of adverbialism, the adverbialise is newirel on whether there is a rel

ation of istantiation, T would prefer
te be neunal as well, but for the purposes of this chapeer, | will speak more conmsinedly, However, this
corittment is elitdnable.
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These three assumptions are shared by many endurantists. %Wm %cw‘:”mw
assumption is less widely shared: 1 will provisionally assume a version ﬁ% the
chesis that identities can be ‘temporary’.’ Every property or relation a.Eo%a,&
by enduring objects is had relative to a region. Mﬂ.m consistent with 15
clzirm that identity is a transported relation simpliciter, and perhaps this is
the default position. T assume, however, that identity can fail to ﬁw a trans-
ported relation: x and y might be identical refative to some region LN wur.:
ot identical relative to some other region R, (And at R’ they will instanti-
ate some relation other than identity) A

One reason to embrace ‘temporary” identity is that it solves puzzles aris-
ing from fission and fusion.” The left half of a worm is Qsmrm& by a Ucow.)
The worm is mutilated but endures. So a worm can survive the loss of
half of its body. What if it had been the right half that had been nmwmwa%
The worm would have been mutilated but would have endured. Again, the
worm can survive the loss of half of its body. Suppose we bisect a worm
with a surgical knife. Two non-identical worms, Lefty and Hﬁmr?. are the
result, Which is the original worm? Let t’ be the time of bisection, and tsome
time shordy prior. It scems that, at ¢, Lefty is identical with the ,.H,Hmw:& WwOrin,
but so is Righty And so at t, Lefty is identical with Righty. But it seems that at
t', Lefty is not identical wich Righty. According to the anqm:m of temporary
identity, things are exacily as they seem. (It is Eoﬂm«iﬂ_m.ﬁo remember ﬁwﬂ;
many of our students find this response initially very attracuve aﬁ.rmz &.6% firse
consider the puzzle of fission.) Similar remarks apply to puzzles in which wo
things fuse into one. Since we have adopted the spacetime m,.mmwméoﬂw, ,.ﬁﬁnz,%
the thing o say is that things that are not identical at one region can be identi-
cal at another region.

Does this version of temporary identty conflict with the principle that
identity is transitive? Mot if this principle is waowmz.% momm:pzwﬂww.w w?,n.m aa.:f
tity is relative to a region, the proper formulation of the transitivity of identity

5 The classic defenses of temporary idendty are Gallois (1998) and Eﬁ.o.ﬁccd, . o
¢ The guesnon of what we should say mwcz,ﬁ the numierical h.mnﬂr&\ .Eom.y.mmmwc“ﬂwnmm‘mmm.
sos-spatioteinponally lecated objects, wﬂnww.uv. mr.zcEn numbers ov pure sets, 1s Em_:Wﬁ.awwumawwammﬁm.mw -
fug question. Perhaps such entities are self-identical .m.ﬂ every region; or @n%»@.ﬂ 3 d M N
some othet, non-spadotemporal, index; or, more radically sill, mwmrmcw the way in ,»‘wﬁn.».ﬂ._am mwrw, W HM
properties and relations is pot the same way that material “uﬂama exesnplify properties oH .MMM%QM
Each of these options is worthy of serious consideration. Unfortunately, T lack the space to tacl
guestions here.

7 See Gallois (2003).
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is this: if x = y relative to R, and v = z relative to R, then x = 2 relative ©
R.. Note also that the doctrine of tempaorary identity is consistent with the fact
that the property of being self-identical is permanent simplicicer.

Anyone who says something non-standard about identty needs to say
something non-standard about the law of the indiscernibility of identicals. As
standardly formalated, the law states that if x = y, then every property of x
is a property of y {and vice versa). But, as is well known, this simple for-
mulation leads to trouble very quickly if we allow temporary identity. A nat-
ural reformubation of this law is the following. We will need to distinguish
between what T will call region-encoding and region-free properties and relations.
A regicn-encoding property is one that has information about either particu-
lar regions or regions in general built into the property. Some examples of
reglon-encoding properties include being an occupant of region R, being tall wlatfve
to R, being red at sume repion, being identical to x at R, ete. Although all properties
and relations are instantiated relative to a region, not all properties and relations
are region-encoding. Sonie region-encoding relatdons are relations to regions,
It is one thing to instantiate a property or 2 relation relative to that region; it
is another altogether different thing to pasticipate in a relation, one of whose
relata is itself a region. Some examples of region-free properties include being
tall, being identical fo x,and being red, We will now formulate this law of the indis-
cernibility of identicals as follows: If x is identical to v at R, then x has some
region-free property at R if and only if' y has that region-free property at R#

We've noted that there is something to be said for the doctrine of tempo-
rary identity. We should think even more favorably of this doctrine if it plays
an unexpected role in solving excant philosophical problems, resolves thorny
questions, or provides new and intriguing analyses of familiar notions.

It is clear that there is some intimate relation between a whole and its
parts that is not exemplified by distinct objects. Consider a now stock exari-
ple.” The farmer owns a farm composed of six plots of land, each of which
he sells to different individuals. It would not be reasonable for the farmer to
then sell the farm to a seventh individual, s some sense, the farm is noth-
ing over and above its six plots. For this reason, some philosophers have
embraced the slogan that composition just is identity: the intimate relation

¥ This way of ‘restricting’ Leibniz's Law is inspiced by Myros {1997) proposal, Koslickt {2008, pp. 47-69),
argues that resaricting Letbniz’s Law in this fashion is a Suspect sirategy”. I don’t Luave space to respond
ro Koslickit inceresting argumens here,

> W owe this exauiple ro Baxter (1988a, P 579); it is further diseussed by Lewis (1901, pp. 83~84),
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between a whole and its parts is the relation of many—one identity-You can’t
get more intimate than identity.

There are two worries about the view that compesition is identity. The
first worry is conceptual or sermantical: isn’t the relation of identity obvi-
ously one—one rather than one—many? [lon’t attempts to express the doc-
trine fail to even be grammatically well formed? (“They are it is arguably
not a grammatical English sentence.)’® The second worry is metaphysical. If
composition is identity, then in some sense the whole must be a duplicate of
its parts {since it is the parts). So fix the properties and relations of the parts,
and vou thereby fix the properties of the whole. In short, if composition is
identity, then the properties of & whole supervene on the properties of its
parts. But some have alleged that ‘emergent properties’, i.¢., properties that
do not supervene on the properties and relations of their parts, are possible
and perhaps even actual.”

Although these worries are decisive neither individuaily nor collectively,
they do provide a motivation to search for an alternate explanadon of the
intimacy of the relation of part-to-whole. The view that parthood is iden-
tity is such an explanation. On this view, a whole is identical to each of its
parts. (It is better to say that, for each part, the whole is identicat to that
part at some region. Which region? More on that momentarily.) This view
is not committed to the claim that identity is fundamentaily a many—one
relation: the only primitive notions it employs are the ordinary notions of
identity, parthood, and relative-to-a-region-instantiation. These notions are

ones that the endurantist arguably needs anyway. Moreover, as well we sce
in section 2, one of these notions, specifically parthood, can be analyzed in
terms of identity given this theory.

Additionally, that parthood is identity is consistent with the claim that
1 whole has features that do not supervene on the properties and relations
of its parts. In general, the endurantist does not believe that the properties
an object has at one region are metaphysically determined by the proper-
ties that an object has at different regions. (The properties that I have after
changing from one state (0 another may well be causally determined by the
properties [ had at earlier states, bt they are not metaphysically determined

W This worry is pushed by van Inwagen {1994). V'm not sare how much weight shonld be put on
the alleyed vigranuuadeality of sentences Tike “They are it it is thens” Bur § doubt it is very much.
Haowever, the intuidon that idenrity is 3 one—one relation deserves to be taken inte consideration.

o This worsy s pushed in McDaniel fzoa8).
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by ﬁ.rﬁs.v The phenomenon here is in principle no different: although
Aﬂ might be (at some region or regions) identical to my parts ?..o_ si Wﬂ mwm
individually) it does not follow that the properties my parts .rma“o Mﬂ.mm o c
region are determined by the properties they have at other anwcmmr o
mEm:M. one might worry that composition is identity is M:ncmwwﬁm:ﬁ with
the conjunction of endurantism and the obviows fact that of.mnw ain and
_c,mm parts as they persist through time. Probably this worry W,m érw .mi.m:&m
ﬂ composition of identity tend to also be foes of endurandsm. But m:“m_w
is an obvious way for the friend of composition as identity q.“o endorse
mﬁamé_ggmh.w“ hold that some identities are temporary.”? Although | am these
things herenow, T am not them therethen. On pain of embracing absurdicy, the
mm.m:BBawn who embraces the view that n.oEvcmw.mo: is identity is M\M&d
mitted to temporary idensities just as much as the friend of &.ﬁ. view tl ;
parthood is identity. e
The view that parthood is identity captures the intuition that the relagion
vm?,\mmw part and whole is especially intimate at least as well as the S,aé« that
composition is identity, and yet it does not face the worries noted above &wﬂmm
face the view that composition is identity. (It might face its own worries, and
whether this is so will be explored in section 4.) Let us explore it further -

2. Formal Reformulaton

I :ﬁmvﬁs&;ﬂ. characterized the view that parthood is idendty as the conjunceion
n.i, two theses: (i) a whole is numerically identical to each of its parts nmﬁ& w >
E&N.&:a&\ rather than collectively and (i) parthood can be analyzed in w.ﬁwmw.m
wm,osa@. We will now replace this informal characterization with 2 formal one
M:Q.n are two tasks to complete. Given the assumptions elaborated in .ﬁﬁﬂﬁ,oz M.
{i} mmm% to be understood as saying that, for each part of a whole ﬂrmm.a :. 5 \
nmmmu: at which the whole is that part. The first task is o ammwﬂs.:.mrm S.WHMM
region that is. Once we have completed this task, we will be able to provi +\
formal analysis of parthood in terms of identity. . e
. All relations are instantiated relative to some region. We will proceed by
in general identifying which kinds of regions are suitable o serv s ﬁww
locus for the instantiation of a two-place relation. s

¥ Sec Merricks (1994).
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Think for a minute as an endutantist who has not yet embraced the
spacetime picture and so who continues to think of instantiation as rela-
tive to a time. At t1, an object O1 in spatial region SRI stands in relation
H to an object in spatial region SRz. At tz, H daes not relate these two
abjects. Switch now to the spacetime piceare. Since we are endurantists, we
hold that an object can be wholly present at different regions of spacetime.
So although O1 occupies R1 (a spacetime region roughly corresponding
1o how we conceived of t1 and SRa), there are other regions besides R
occupied by Q1. Similarly, although Oz occupies R2 {(a spacetime region
roughly corresponding to how we conceived of t1 and SR2), there are
other regions besides Rz occupied by O2. But let’s set these other regions
aside, and consider which region H is instantiated relative to. The obvious
candidates are (i) R, (i) Ra, (ji) both R1 and Rz, {iv) the ntersection of
Rz and Rz (if it exists), {v) the union of R1 and Rz, (v1) some other region
that overlaps neither Rt nor Rz, (vil) some tegion that merely overlaps
each of RU1 and Rz, Possibilities (i) and (ii) strike me as unduly arbitrary, and
of course for that reason possibilities (vi) and (vii) should also be set aside.
Many occupied regions do not overlap, and for that reason, it is not true in
general that dyadic relations are instantiated relative to the intersection of
some regions occupied by the relata of the relation, So set aside (iv). There
is 1o arbitrariness in holding that a dyadic relarion is instantiated relative to
cwo different locations, but this option does seem to me to involve a curi-
ous duplication of facts, and this tells against option (iii}. {On option (iit),
O1 and Oz instantiate H relative to Rt and they instantiate H relative to
R2.} So although none of these considerations is conclusive, they do make
possibility (v} the most plausible answer.

Some interesting consequences follow from {v). Suppose there is some
region RCat which O1 is a part of Oz2. Given (v), R is occupied by O2.
Suppose the relation H alluded to above is the relation of parthood. In this
case, intuitively Rt must be a subregion of Ra. (Recall the slogan that ‘the
part js smaller than the ‘whole’, which is perhaps dubious when considering
cer-theoretic oddities, but is eminently plausible when restricted to endur-
ing physical objects.} Tf Rt is a subregion of Rz, then the union of R.1 and
Rz just is R2. The union of R1 and Rz is the region at which parthood is
imstantiated, and so Rz is the region at which parthood is instantiated and
Rz is occupied by O2. In general, every region at which something is a
part of a whole is a region occupied by that whole. A similar and shorter
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argument can be given for the claim that, if O1 is identical with Oz at R
then both 1 and Oz occupy R, o
. Oonmiﬁ. some regions R1 and Rz that correspond roughly to respec-
tively, a region of space occupied by your lefi hand and a region uo_w space
occupied by vourself, at a time in which vour left hand is a part of cd:
Revert now to the spacetime picrure: I say that your left hand is a wrwﬂ oﬁ...
Mom at Rz, (There are other regions presumably at which it Is a part of vou
since you have hopefully managed to persist through time while kee N. u
track of your left hand.) On the view that parthood is identity, .mcm.w.ﬁ%u.“w

strofger is : are 1 ic
mummow is truer you are identcal to your lefi hand at R2. More generall
y ore ge

renever €31 e cof Oz o : :
: never O1 is a part of Oz at some R, Of is identical with O2at R Note
ﬁ .M - N ~ ; ™ . o
mw it does not foliow fiom this claim that you are identical with your hand
mﬂ\ I I - - 1o -
, R (In fact, your hand is not even a part of you at R1.) Recall that ident
ties can be ‘temporary’.
We hav - o the £ :
_ ¢ have now completed the first task involved exphiining the view
ths is identiey. :
1at mmwa.wcom is identicy. Let us turn to the second task, that of providing
_ws msm.;ﬁm of parthood in terms of identity. Let’s start by noting that the
following analysis won't do:

Ploii xis a part of y at R =df, x and y are identical at R..

,\.ﬁnwozmw PI-1 is the analysis that most fits the slogan ‘parthood is iden
tiey’, it won't fly. For although my hand is part of me at R (1 region %Sxﬁ
[ occupy), 1 am not a part of my hand at R, despite the fact that 1 am En /
hand at R. We need a more sophisticated analysis, one that breaks the s w
metry of identiry, , ,,ﬁﬁa
Fortunately, we have already noted an Interesting asyrmetry. Althougt
my hand might be a part of me at a region occupied by me, my hand is wowh

part of me at a region oceupied by my hand. The following proposal makes
use of that asymumetry:

Pl-z: x is, - : Cy =di x i i i
. W VMM WMJ apart of y =df. x is, at R, identical with v: there is some region
such that (i) x is, at R, identical wi ; (i) % 1is i i
, tical with x; {ii) x is not, at R, identical witl

and (i) R" is a proper subregion of 1. v

mwttn » _«:HM.LAP M HIH, ﬁmcﬂw 1ot :uwtwf mwmww m 4Mm i MVLHﬂ of sz wwa::w. at a .:.\WHOE
w Cﬁﬁﬁ;;\. M—Zw 18 ﬁ__m m.ﬁwmﬁwﬂ ﬁ?Mﬁ WE W .\l:...n@ﬁw. m mwn—ﬁ m MIN ﬁmﬂwﬁm ﬁ_:v mm:mu_:.mwgcmww
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however, is not immediately obvious. In fact, it might seem that the, follow-
ing argument shows that PI-2 does imply that T am a part of myy band at
some region that 1 occupy: Consider some x and y such that x is a part of
v at R, Given PI-2,x is identical with y at R. And since x is identical with
y at I, every feature that x has at R,y has at R, and vice versa. Y has the
feature having x as a part at R.So x has this feature as well. So x is a part of

at B For the same reasons, y is 4 part of v at R. And'since y = xat R,y
isapart of x at R. SoTama ﬁms.ﬁ of my hand at R.. Absurd!

Although this argument looks initially ¢ ompelling, it is actually an invalid
argament. Because ‘identity can be temporary’, we endorsed a version of
Leibniz’s Law that licenses one to move from (i) x is y at Roand (i) x 1s F at
R to the conclusion that (i} yis Fat Roenly f Fis a meomlm.mm property.
(Recall that a region-free property is one that does not e encode wformation
abou either particular regions or regions-in-general } But having % as a part
is not a region-free property given Pl-2, for Pl-2 partly analyzes facts about
parthood in terms of facts about identity at regions. And so the argument is
invalid. We are not entitled to infer either that x is a part Omw at Roor chat
yis a part of y at R

Note that this argument is in fact an instance of the same kind of
m;om%ﬁm& reductio against temporary identity: assume that x is y at R but
ot at Rz, x at Rt has the property of being idencical with x at Rz2. S0y
at R has the property of being identical with x at Ra2. Contradiction! Any
friend of tempotary identity must .nﬁmﬁ any E%vnm::gr? @C:Cm? that
implies that this is 2 valid argument.” : :

Some metaphysicians might wonder what notion of wmﬁ:oc& is being.
defined by PL-2. For reasons of technical convenience, some :ESEEVFEE
work with a conception of parthood according to which nﬁf;r:ﬁ is a
part of itself. They therefore distinguish between what they call ‘proper and
‘improper’ parts of a whole: the whole 1s an :EUHO@Q part of jsell. They
might ask: is PI-2 meant to be an analysis of @B_mmw or :Eﬁovﬁ ?ﬁﬂroo&\

The conception these metaphysicians operate with strikes e as highly
artificial, and I see no reason 1o ,%w it by defining parthoodin Enr 2 way as
to distinguish between ‘improper’ and ‘proper parthood.  am Ewrw:m about
parthood. That said, it will emerge that P12 implies that ?Qrooa s many

logical features in common with how these Enﬁvrﬁiﬁu have oozp Ena

B Callois (1998) proposes @ differsnt way of confronting arguinenty of dais sort.
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.om proper parthood. (For example, given Pl-2, parthood is transitive and
irreflexive.)

How significant is it that we can provide an analysis of parthood? A theory
is made more elegant when some subset of the concepts that were previously
taken as unanalyzed are successflly analyzed via some of the remaining mem-
bers of that se e analbysis itelf might i jsi icti
e ore coﬂ.%:& ﬁr.c analysis itself might iake surprising predictions or help
settle extant disputes. Does PL-2 do either of these things?

3. Further Motivations

Yes. First, if PI-2 is true, then there is a straightforward explanation why
the relation of parthood is transitive, Although a few metaphysicians have
denied that parthood is transitive, the vast majority of metaphysicians accept
that it is transitive, and some have even claimed that it is consttutive of the
concept of parthood that it is transitive. An analysis of parthood that can
show that parthood is transitive is thereby worthy of some respect.

In short, given Pl-z, the transitivity of the parthood refarion falls out
of the transitivity of identity. Given the spacetime framework, the prope
way to formulate the transitivity of parthood is this: For all regions R and
objects x, y,and z, if x is a part of y at R, and v is a part of z at R, then x
is a part of z at R, We will prove the transitivity of parthood via reductio:

I.x s apart of yat R,y is a part of z at R, but ~{x is a part of z at R)
[assumption]

2. x is identical to y atr R and there is some region R#* such that (i) x = x
at Boe¥, (1) ~(x = y at R*), and (i) R# is a subregion of R, [from PI-2,
premise 1}

(e N}

y is identical to z at R and there is some region R#* such that () y = y
at Rovs, (1) ~x = y at Ro#% and (iii) R#* is a subregion of R. [from
Pl-2, premise 1]

»}a

R

4. Either x 1s not identical to z at R or ~ (there is some region R*
such that (i) z = z at Ratx (if) ~x = w,ku.fﬂ and (i) and Ro##* js
a subregion of R} [from Pl-2, @m@.:mw L

¥ Far exanple, Koslicki (2008, p. 257) suggess that were one to give up the tmansidviry of a putative
parthood relation, one would thereby rabvwe serivus doubts about whedier that relation i a E:Tcwg EU,H
don. See Varzi (2006) xd Sinsors (1987) for a defense of the clair that parthood is transinve; Rescher
{155} contaius the clasde couplaing against the transitivity of parthood. i
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5. fris not the case that x is not identical to z at I [rransitivity of identicy,
premises 2 and 3]

6. So there is no region R
and R is a subregion of R).

such that {x = x at R, -y =

|
N
2
z
5

such that (x = x at R##® ~x =

7 But there is 2 region R
and Rus#x is 2 subregion of R). [see below|
. So parthood is transitive. [premises 2, 6, 7]

e

The only undefended premise is 7. 7 is supported by the following line of
reasoning. First, since z is a composite abject at B, R must have ﬂ least one
proper subregion. I assume here that occupying a point-sized region sutfices
for being simple at that region. This is a contentious assumption, but one
that arguably follows from PI-2 as well. (More on this in section 4.)

Oue of these proper subregions is a region at which x is located. A neces-
sary condition on y’% being a part of z is that y occupy a proper subregion of
K. One of the subregions of R occupied by vy is also a subregion at which x
is part of y. Call this subregion T. A necessary condition on xs being a part
of y at'T is that ¥ occupies a subregion of T, .

Call this proper subregion S. § is a subregion of R, since wﬁ.a.pm a subregion
of is a transitive relation. x ts identical with itself at every region that it occu-
pies, and so x is identical with itself at 8. However, z does :o.w oceupy S. (A
putative part of z (at R) occupies S, but z is not identical with chat mﬁ.m at
S.) Since z does not occupy S, z is not identical with anything at 5. (Recall
the resulc shown earlier, that an object is identical with something at a
region anly if that object occupies that region.) So z is not identical with x
at 8. So there is a region R {namely 5) such that (i) x = xat R A&.E m.vi
(i) ~x = z at R’ (S again}, and (i) R {still 8) is a subregion om Hﬁ Hrwm,
is premise 7. Reductio complete. Given Pl-2, we can give dn wx.@.rn: E.oww
the gransitivity of parthood thae explains why parthood is S.mmm.:?m.,ﬁﬂw is
an extraordinary explanatory gain,

Given Pl-2, further interesting logical properties of parthood can be
determined. Parthood is provably irreflexive. To say that parthood is irre-
flexive is to say that there is no R and x such that x is a part of x at R. Proof
via rechuctios suppose at some R, x is a part of x. Then there is some subre-
gion R of R such that ~x = x ag R’ This is absurd in #mm:.u bt we ﬁ..w also

entitled to infer that at R/, x = x, Reductio complete.
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Parthood is provably anti-symumetric, (The proof is easy.) Parthood is
ant-symmetric just in case, for any R, x, and vifxisapartof yat Roand y
isapart of x at R, then x = vy at R. A direct proof: suppose x is a part of y
at R and v is a part of x at R.. Then, given Pl-2, x is identical with yat R

[nterestngly, although parthood is provably irreflexive and anti-symmetric,
that parthood is asymmetric does not directly follow from Pl-2 alone.
This is a surprising result, and it is worthwhile to see why this is the case.
Consider the following attempt to prove asymmetry. Suppose for reducto
that at some region R, x is  part of v at R and ¥ is a part of x at R, Then
by anti-symmetry x = v at R. Since x = vartRandx =xat R, and x is a
part of'y at R, by Letbniz’s Law, x is a part of x at R. But, by irreflexivity, x
is not a part of x at R.. So there is no region R_and objects x and y such that
xisapart of y at Roand v is a part of x at R So parthood is asymmetric.

The problem with this argumenc is that the restricted version of Leibniz’s
Law does not license the move from x% being a part of y at R to x% being
a part of x at R, despite the fact that x = ¢ at R. We've already seen an
instance of this same mistake: since parthood is a region~encoding property,
one 1s not entitled o employ Leibniz’s Law in this fashion.

I find chis result a licele disquieting, Fortunately, Cody Gilmore has sug-
gested to me the following modification to Pl-2, which does imply that
parthood is asymmetric.

PI-3: x at Rois a part of y =df. (a) x is identical with y at R (2} there is some region
Rox such that (i) x is identical with x at R#, (i) x is not identical with v at R, and
(i) R is a proper subregion of ] and (¢) it is not the case that there is 4 region
Ro## such that (i} v is identical with y ac Rk (i) y is not identical with x ar Roes,
and R is a proper subregion of K.

The intuidve idea behind PI-3 is that, while Pl-2 leaves it open that each of
¥ and y could have a proper subregion of R at which it is identical wich itself
but not the other, PI-3 closes this possibility off. Given PI-3, parthood is stifl
irreflexive. However, T have to confess that the argument for the transitivity
of parthood is much harder to see. I as a matter of necessity an object never
occupies a proper subregion of a region it occupies, we can prove that pare-
hood is transitive given PI-3. Bur although this claim seems very reasonable,
Edo not have a proof for it
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Here is why this claim would give us a proof of ansitivity. I we accept PL-3,
ihen there are three rather than two conditions that must be met forx to be a
part of v at a region. If condition (i} is not met, then there is a wmm.womf mur.
such that z = z at R but this region is a proper subregion of R, a region
z also occupies. So a necessary condition on clause (i) not being met is that

2

an object never occupies a proper subregion of a region it occupies. Sanford
(1993, p. 22.2) cites a literary example from Borges, in which a character reports
that, “f saw the earth in the Aleph and in the carth the Aleph once more and
the carth in the Aleph...” For what it is worth, on PI-2, Borges Aleph is
metaphysically possible, but on PI-3 it is net. I do not regard this as a mnﬁ.,g_;
advantage of P1-2 over PI-3. Question: if Borge’s Aleph example is metaplysi-
cally possible, should we give up the transitivity of parthood? .

Seme philosophers deny that the parthood relation iy asymmetric,
because of the particular solution to the puzzle of material constitution
they prefer. (This puzele will be discussed momentarily,) However, au@wn
philosophers are not happy with the claim that parthood is anti-symmetric
cither! Frankly, I would rather have it fall out of an analysis of parthood that
parthood is transitive than that it is asymmetric, especially when it uwam.n@
falls out of the analysis that it is anti-symmetric and irreflexive. In what fol-
lows, T will take PI-2 as the analysis of parthood, but keep in mind that P1-3
will do much of the same work.”

PE-2 (and PI-3} implies that parthood is extensional. The way to formu-
late extensionality given that parthood is identity is this: for all x and y and
R, if x and y have the same parts at B, then x = y at R We will also prove

extensionality via reductio.

1. Let R be a region such that x and y have the same parts at R but x is
not v, (assumption)

2. % is not identical with y at R. {simplification, premise 1)

3. Let z be a part of x and v at R. {universal instantiation, premise 1)

£. 7 1 identical with x at R, (PI-2, premise 2)

5. z is identical withry at R (PI-2, premise 2) .

a.mou:.mamsanm?ﬁ&%mw%fAﬁ,.uzmwgawmom&osnﬁ%wﬁwhommmb@&

q.

So parthood is extensional. [premises 1, 3, o]

womson {1998} rejects both asyuunetry and anti-symmetry.
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Unlike transitivity, extensionality is faitly controversial. Many philosophers
believe that the so~called puzzle of material constitution shows that part-
hood must not be extensional. At t-,a lump of clay is on a desk. At t, an
artist manipulates the hunp thereby creating a statue we will call ‘Sam’. The
Tumgp suill exises at ¢, but is not Sarm, since the lomp existed at a time during
which Sam did not.Yet they have the same parts, and so extensionality must
be false.

It is clear what the friend of PI-2 or PI-3 should say. She is already com-
mitted to some identities being ‘temporary’. The example of the statue and
the clay is another example of a temporary identity. In general, the puzzle
of material constitution provides just another set of examples of temporary
identities beyond the standard fission and fusion cases. Interestingly, most
friends of temporary identity have embraced the extensionality of parthood.
But why? Initially it looks like the two doctrines are logically independent
of each of each other, so why do they form such a nice package of views?
The friend of parthood as identity has an explanation for this: both the
extensionality of parthood and the temporary identity of entities in material
constitution cases stem from the same source, namely the view of parthood
as idendry,

Given Pl-2 or P1-3, parthood is extensional. The unigueness of compa-
sition—=x and y are, at R, identical if they are composed, at R, of the same
xs—follows inunediately as well.

"The three axioms of classical mereclogy (as formulated by David Lewis (1001,
p. 74)) are the transitivity of parthood, the uniqueness of composition, and unre-
siricted composition. Composition is unrestricted just in case, whenever there
are some things X1 ..xn at ri..rm, there is a whaole made out of those things at
the union of r1...rn. Unlike transitivity and extensionality,  do not think thar
unrestricted composition. follows fiom Pl-2, although it is consistent with PLa.
Suppose there are objects O1 at R1 and O2 at R2. Why would it follow from
this fact that there is an object that (i) occupies the union of Rur and Rz and
(11) is identical with each of O1 and O2 at the union of R1 and R23 Perhaps
there is some interesting metaphysical argument for unrestricted compasition
in which Pl-2 plays an ineliminable role. But T wager that no such argument
will be anywhere near as straightforward as the arguments for transitivity and
extensionality. (I also do not think that compositional aniversalism: follows from
the doctrine that composition is identity, and so the two views are alike in this
respect as well.)
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in fact, as far as 1 can tell, PI-2 is consistent with every extant account
of when composition occurs, This is a good thing. Transitivity, irreflexivicy,
anti-symmetry, and extensionality have a far better claim to being ‘concep-
tually’ true than any theory of when composition occurs, and Pi-2 explains

why this is the case.

4. Problems

We have discussed several nice features of the view that parthood is identity.
But we would be remiss if we did not also discuss possible objections to the
view. In what follows, [ will not discuss objections to the presuppositions of
the view, such as ohjections to endurantism, the spacetime {ramework, or
temporary identity. There is a large literature on each of these topics and
sccordingly T will focus on objections to the view parthood is identity.

Objection 1 My paris are not jdentical with each other!

Here is one hand, and here is another. Given Pl-2, both hands are me {at
some region that I occupy). And so both hands are identical with each other
(at some region that T occupy). But they are obviously distinct. And so P12
is false.

This argument is hard to defuse, since the intuition driving it is very
powerful. The intuition pushes us to hold that chere is no region at which
my hands are identical with each other. PI-2 implies that there is such a
region, and for this reason, it is a counter-intuitive view. Were there not
things to be said in favor of the view, this objection would be decisive.

But there are things to be said in favor of the view. And, moreover, we
can point out several facts that are consistent with Pl-2 that may soothe
the intuition. Let R be the region that I occupy. First, consider a proper
subregion R1 of R that, informally, plays a role in making it true that my
left hand is a part of me at R. Similarly, consider a proper subregion R2
of R that, informally, plays a role in making it true that my right hand
is a part of me at R, PI-2 emphatically does sior imply that my left hand
is identical to my right af either of R1 or Rz, Nor does Pl-2 imply that
my left hand is identical to my right hand at the union of R1 and Ra.
So there are at least three cognitively salient regions at which my right
hand and my left hand ave pumerically distinct. There is no region other
than the region occupied by the whole at which the ?_Zw become one.
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[t seems to me that these facts soothe the intuition that my hands are
distinct sufficiendy for that intuition to be trumped by the theoretical
benefits the view brings to the table.

Objection 2: Pl-2 Implies a Bizarre Form of Existence Monism®

Existence monism is the dectrine that there is exactly one conerete ebject,
that everything concrete is one.”” Let the Universe be that concrete object
that has all other objects as parts. Let R be the region occupied by the
Universe. Given Pi-2, all concrete things are, at R, one.

Eet’s first note that strictly Pl-2 does not imply this kind of existence
monism, although it is consistent with it, This is because Pl-2 is consistent
with the non-existence of the Universe. Recall that PI-z is neutral with
respect to most theories of composition, and many of these theories will
imply that there is no entity that is the Universe,

However, let us set this respounse aside, and grant that the Universe
exists. Then there is some region at which everything is one, We are in
effect revisiting objection 1, this tme writ large. It is a counter-intuitive
consequence of PT-2 that there is some region at which my parts are
wdentical. It is 4 counter-intuitive consequence of PI-2 that there is some
region at which the parts of the universe are identical. But just as there
are many regions at which my parts are not identical, there are a tre-
mendous dumber of reglons at which the parts of the universe are not
identical. You are not me at any region that is the unien of some regions
that we respectively occupy.

Objection 3: PI-2 Helps Itself to the Notion of a Proper

Subregion and so is Civeular

Consider the following objection. PI-2 {(and PI-3) analyzes parthood not
only in terms of identity at a region, but in terms of one region being a
proper subregion of another. And to say that one region is a proper subre-
gion of another is just to say that both are regions and that one is a proper
part of the other. So far fiom providing an analysis of the parthood relation,
Pl-2 (and PI-3) presupposes the notion of parthood.

HO

Uhanks to Joshua Spencer for discussion here.
9 Ran @ ] ) . ) .
See Schafer (2007) for & disvussion of exiswence monism.



30 ERIS MCDANIEL

One way to respond to this objection is to argue that the parthood vela-
tion exemplified by material objects is not the same relation as the one
exemplified by regions. If this is right, PI-2 would not be circular, although
it would define one parthood relation partly in terims of the other. Howeves,
we need to be careful here. One reason one might have for denying that
the two parthood relations are identical is that the two parthood relations
have different logical forms: the one exemplified by material objects is a
three-place relation one of whose relata is always a region, whereas the one
enjoyed by regions is a two-place refation.”® But this reason is not a reason
available to the endurantist who accepts adverbialism, for the part relation
enjoved by material objects is 2 two-place relation, albeit one that is always
had-at-a-region. '

There are two other strategies that are promising: provide an analysis
of proper subregionhood that does not appeal to any notion of parthood
or provide a reductive analysis of the parthood relation obtaming between
regions. The extent to which these are two strategies or merely one strategy
with a different point of emphasis is not clear to me.

One analysis of proper subregionhood that might not appeal to a notion
of parthood is the analysis that takes regions to be sets of spacetime points
and the subregion relaton to the subset relation defined on sets of spa-
cetime points.®” (That regions are sets of spacetime points is defended by
Cartwright (1975); for criticism see Fowler (2000, chapter 1)) A more
exfreme response is to hold that spacetime regions are not singular unities,
but rather are mere pluralities of spacetime points. On this view, ‘one’ region
is a subregion of another just in case every point among the first plurality
is among the second.

Alternatively, one might try to analyze the relation of subregionhood
by appealing to the various geometrical relations obtaining between
regions. I can think of no reason why the mereological properties of
regions might fail to supervene on their geometrical ones. Here is one
possible analysis. Rt is a proper subregion of Rz just in case R is
zero-distance from 12 and there is some region R3 such that () R3
is vero distance from Rz and R is some greater than zero distance

from R1.

# See MeDaniel (z004) for an exunple of this argument.
" 1 hedge somewhat here becanse David Lewds (1961) argues that sews have their subsets as parss.
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o

Objection 4: Pl-z is Inconsisient with the Claim that ‘Once a Simple,

Ahuays a Simple™

Aren’t things without parts always things without parts? How could soume-
thing that once had parts come to be something that has many parts? Puc
formally (and non-rhetorically), the following principle is necessarily
true: for any thing x and regions Roand R#, if x occupies R and x is simple
at R and x occupies R#, then x is simple ac R Yet it seems that Pl-2 is
inconsistent with this claim. Let R# be the region I occapy, and let R be a
region occupied by one of my simple parts. Since this simple = me at R,
and I have proper parts at Rk, the simple has proper parts at R#,

Since the principle that ‘once a simple, always a simple’ is somewhat
attractive, it is fortunate that it is consistent with PI-2. The objection goes
awry in exactly the place thar previous objections have gone awry: it makes
an ilticit appeal to Leibniz’s Law: True, the simple 1s me at R#* and | do have
the property has proper parts ac R*, but this property is a region-encoding
property, and hence the inference from these truths (o the claim that the
simple has proper parts at R#* is invalid.

Objection 5: PI-2 Rules Out the Possibility of Composite

Point-Sized Objects

Consider an x that occupies a point-sized region of spacetime R 1£ PI-2 is
true, then x is a composite object only if there is some proper subregion R
at which something y is not identical with x. But R, since it is point-sized,
has no proper subregions. So PI-2 rules out the possibility of point-sized.
carmposite objects.

I think this argument is sound. The question then is to what extent we
should be troubled by it. PI-2 does not imply that an object is a simple
at a region R only if R is a point-sized region. Occupying a point-sized
region is a sufficient condition for being simple at that region, not a necessary
condition. Se Pl-2 is consistent with, but does not imply, the possibility of
extended simples, for whatever that is worth,

Moreover, Pl-2 is consistent with the possibility of co-located but
numericaily distinct objects. Perhaps certain fundamental particles can *pass

0 Thanks to Cody Gilmore for pressing this wo
¥ I 2
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through’ each other as they travel along opposite trajectories. In this respect,
Pl-2 is different from an analysis of parthood according to which x is a part
of ¥ just in case x occupies a {proper or unproper} subregion of a region
occupied by y; this view does imply that co-located vet distinct objects are
impaossible.

if you believe that co-locared et distinct objects are possible, and you
believe that composition is unrestricted (an assumpdon I will provision-~
ally grant for the sake of argament), then there is pressure to believe that
compasite poini-sized objects are possible. At t1, two particles of the sort
capable of passing through each other approach viz opposite trajectories.
At t2, particles occupy the same space. At t3, the particles go their separate
ways. At 2, given that composition is m:ﬂwmﬁﬂnmm&n there is a composite
point-sized object.

This sort of argument will be compelling to those who have a theory
of composition which implies that, if there are two things co-located at t2,
then there is a fusion of those things at t2. But there is a way out of the argu-
ment: deny that there are two things at tz2. Perhaps the correct description
of the case is that, at tz, the two particles are identical. Later, they are they
are distinct once more.

Interestingly, PI-2 does not imply that in general there cannot be wholes
made of co-located parts. The only kind of composite object ruled out is
a point-sized one. | leave it to the reader to judge how serious a cost this.

Objection 6: This View is Crazy

Yeah, it is kind of weird. But if you don't think temporary identicy is 5o
weird that it should be dismissed out of hand, T don’t get why you'd think
this view should be. (If you think that temporary identity is demonstrably
talse, then clearly you ought to reject any view that presupposes it.) And
there are many things to be said in favor of the view. It accounts for the
mntuition that there is an intimate connection between part and whole; it
deoes not face the objections facing the alternative explanation, specifically,
that composition is identity: it explains why parthood has the various logi-
cal properties that it has been thought t¢ have; and other than its weirdness,
it faces no devastating objections that are over and above the objections to
its assurmnptions, most of which are staunchly defended in the literature.

3
Mereology and Modality

GABRIEL UZQUIANO

Can mereological fusions change their parts? The axioms of classical Imere-
ology do not speak directly to this question, and yet a great many philoso-
phers who take parthood to be governed by these axioms seem to assume
they cannot change their parts.” Curiously, dissenters tend to depart from
classical mereology at least when it comes to the uriqueness of compo-
siion: no two mereological fusions ever fuse mxmn&%.ﬁrm samme ohjects.?
Ewould like to argue that this is more than a remarkable Qn:&.mwmnnw there
are reasons of principle why one’s adherence to elassical mereology should
exert some pull towards the hypothesis that fssions cannot change their
parts. There is, however, no direct route fom the combination of classical
mereology and propositional modal logic to this hypothesis.

Why should anyone expect fusions to have their parts necessarily? One may
perhaps be motivated by a suggestive model of the part-whole relation as pat-
tial identity as intimated by authors sach as D, M, Armstrong and D, Buxter.
Identity is generally supposed not to be a source of contingency: identical
objects are necessarily identical and distinet objects are necessarily distinct.
Why would we expect parthood to be different in this respect?

Let me explain, The necessity of idendity is a consequence of Leibniz’s
Law of indiscernibility of identicals and the farther preruse that every

One reason to think this is not werely a mishnpression on iy part 18 that van Inwagen (2010} appears
to be motivated by a similar state of affafrs. He provid
toactaote 1.

Two exaaples are FPine (1999) and Thomson (1998).

4 e
See Armstong (1978, pp. 378} and Bawrer (1088L).

es some evidence in the form of examples in



