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Grazer Philosophische Studien
91 (2014), 165–190.

NON-TRANSITIVE PARTHOOD, LEVELED MEREOLOGY, 
AND THE REPRESENTATION OF EMERGENT PARTS

OF PROCESSES

Johanna SEIBT
Section for Philosophy and the History of Ideas

Aarhus University

Summary
Processes have mereological structure, just like things and stuff s, but part-whole 
relations for processes have not received much attention in the literature so far. 
As I explain in the fi rst part of this paper, the main reason for this curious neglect 
is that extant classical and non-classical mereologies have hidden built-in restric-
tions on the type of entities that can stand in the part-relations formalized by 
these mereologies; processes and other non-particular individuals do not fulfi ll 
the given restrictions. In a second step I introduce a non-classical mereological 
system (LEM) which is free of these restrictions and operates with a nontransi-
tive ‘is-part’ relation, capturing the most general sense of mereological associa-
tion: ‘belongs-with.’ In a third step I discuss to what extent LEM can be used 
to formally represent our qualitative reasoning about processes.

Processes have mereological structure, just like things. Unlike things, how-
ever, processes have parts that can be said to ‘emerge,’ in a fairly strong 
sense of that term. Curiously, however, the debate about emergence, both 
the older debate in the 1950s and the more recent discussion since 1990, 
has largely been conducted with focus on emergent properties of things 
rather than on emergent (parts of ) processes. In fact, part-whole relations 
for processes altogether have not received much attention in the literature 
so far.1 Why have we all but forgotten about processes in analytical ontol-

1. As in many other areas in ontology, Peter Simons’ short discussion of the topic in his 1987 
(129-147) off ered a seminal pointer by creating an association between the formal mereology of 
stuff s and the mereology of processes, which, in informal terms and with focus on the semantics 
of verbal aspects, had been observed by Dowty (1977) and, in particular, Mourelatos (1978) . 
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ogy, and in the debate about emergence and in mereology in particular? 
What would it take to devise a theory of parts for processes, and which 
theoretical benefi ts might we gain from it, besides extending the scope 
of ontological analysis? Th ese questions lead into fairly unexplored ter-
rain and the following considerations will do little more than point to 
some possible trailheads towards a non-Whiteheadian process ontology. 
If the following sketch will not succeed in recruiting fellow explorers, if it 
merely will serve to redirect readers towards the highway that Whitehead 
blasted into the jungle of metaphysics and hid under the overgrowth of 
foreign terminology, they will have fulfi lled a dialectical function that is 
not entirely unwelcome.2

In the fi rst part of this paper I question the ubiquitous belief that ‘part-
of ’ in its most basic sense is a transitive relation. I suggest that there is a 
joint reason for the neglect of processes in mereology and for the dogma 
of transitivity—these are, among many others, the eff ects of a longstand-
ing theoretical tradition in ontology that even the ‘analytical’ reformation 
of the discipline in the fi rst half of the 20th century could not shed. Th e 
theoretical presuppositions of this tradition—which I call the ‘substance 
paradigm’ or the ‘myth of substance’—generate restrictions on the types 
of entities that can count as ontologically basic, as well as on the types 
of entities that are primary targets of ontological investigation. In conse-
quence of this restriction on entity types, a certain type of part-whole rela-
tion took center-stage in the development of mereology: spatial parthood 
on spatial regions. Th e transitivity of this sort of parthood also abetted 
the idea that mereology and emergence are anathema, and that one can-
not model emergence using mereological relationships. In a second step 
I sketch a non-classical mereological system (LEM: Leveled Mereology), 
which operates with a non-transitive ‘is-part’ relation and is designed to 
capture the logical properties of the most general and inferentially weak-
est part-whole relation: ‘belongs-with.’ In a third step I show how claims 
about the emergent parts of processes can be formulated with the tools of 
LEM. I conclude with a brief discussion of the signifi cance of this formal 
presentation.

As far as I can see, I may have been the fi rst one (cf. Seibt 1990, ch. 5) to pursue this pointer 
systematically and to further explore the mereology of processes alias “dynamic masses”: cf. the 
references listed on pages 174 and 183 below. 

2. C.f. e.g., Simons (2000).
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1. Classical transitive parthood and the “myth of substance”

Th e processing of part-whole relationships seems to be one of our most 
basic cognitive capacities. In terms of the partly phenomenological, partly 
logical analysis of cognition that philosophers used to call ‘transcendental’ 
and still often undertake, it would seem possible to argue, for example, that 
part-whole relationships are cognitively more fundamental than member-
set relationships. Th e cognitive ‘grasp’ of member-set relationships, one 
might say, presupposes the capacity to focus on some feature of an entity 
and to ‘represent’ the entity in terms of that feature and to associate it 
with others selectively ‘represented’ by similar features.3 Traditionally, this 
cognitive capacity of selective representation has been called ‘abstraction,’ 
retaining the terminology, if not the theoretical model, of the Scholastic 
account of perception. But one might also argue that the selective rep-
resentation that is prerequisite for member-set relations is connected to 
the linguistic phenomenon of metonymy or, more precisely, synekdoche. In 
synekdoche an entity E is referred to by using an expression L which denotes 
a part of that entity, e.g., ‘I need a new set of wheels,’ or: ‘what we want 
are more bums on seats’; alternatively, L denotes the whole of which E is a 
part, e.g., ‘Do you need to use the bathroom?’ or ‘I am going to fi ll up the 
car with petrol.’4 Synekdoche, one might suggest, manifests at the linguistic 
level an underlying cognitive ability to grasp ’at a glance’ a situation with 
diff erent features and a basic relationship of asymmetric ‘belonging with,’ 
so that the simple or complex item on either side of this relationship can 
be foregrounded to refer to the other. In short, guided by the linguis-
tic phenomenon of synekdoche one might hypothesize that member-set 
relationships are cognitively grounded in referential ‘mechanisms’ where 
features of a situation come to stand for the whole situation, or vice versa.

Whether the hypothesis that part-whole relationships are cognitively 
prior to member-set relationships can be argued for along these lines would 
need to be investigated in cognitive psychology or cognitive science. I 
have introduced it here since it draws attention to a feature of part-whole 
relationships that can be easily confi rmed by introspection. It is phenom-
enologically striking and systematically important, in my view, that part-
whole relations, some at least, can be grasped ‘at a glance’, immediately—we 
seem to be able to directly perceive them or at least process them without 

3. In the context of this paper I want to bracket the question which, if any, notion of mental 
representation should still be used in present-day philosophy.

4. Cf. Rijkhoff  (2015), whence also all sample sentences are taken.
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any noticeable inferential step. Th is phenomenologically non-inferential 
character of the part-whole relation holds in particular for spatial parts. 
Whether something is spatially part of something else we simply see—we 
take it in as an integral aspect of the scenery presented.

Let (A1) be the assumption that phenomenal immediacy (or non-infer-
entiality) is a criterion (i.e., necessary condition) for the cognitive basicness 
of a relationship. Th e above argument for the cognitive priority of parthood 
hinges on (A1) and the phenomenological datum of the phenomenal imme-
diacy of spatial parthood. In contrast, membership requires more complex 
processing and is not phenomenally immediate; moreover, membership 
seems to involve the processing of spatial parthood in one of its constitu-
tive components, that is, the referential shift manifested in synekdoche, from 
whole entities to features. Encouraged by this line of reasoning one might 
further be tempted to argue that foundational theories in analytical ontol-
ogy should not resort to set-theory but use classical extensional mereology 
as a basic formal framework. More explicitly, one might try to establish 
such a recommendation on the basis of (A1), the immediacy criterion for 
cognitive basicness, and the following additional assumptions:

(A2)  Foundational ontologies should aim to operate with formal frame-
works that represent cognitively basic relationships.

(A3) Spatial parthood is a cognitively basic relationship.
(A4)  Classical extensional mereology (CEM) models spatial parthood 

per se, i.e., spatial parthood on arbitrary types of entities.
(A5)  (CEM) models the most generic notion of parthood that is cogni-

tively basic in the sense of (A1), i.e., there is no other cognitively 
basic part-whole relationship that is more generic or comprehen-
sive than spatial parthood per se and is not modelled by (CEM).

I suspect that assumption (A4) will appear straightforward to many mere-
ologists.5 To be sure, due to Simons’ pioneering 1987 there is general 
acknowledgement among mereologists that (CEM) cannot model all 
part-relations, especially those that carry modal information, such as 
constitutive parthood or material constitution. But modal part-whole 
relationships are precisely not phenomenologically immediate, and so one 
might hold on to the idea that (CEM) captures at least spatial parthood, 
the cognitively basic parthood relation. Signifi cantly, the basic principles 

5. For a clear statement of this commitment cf. e.g., Varzi 2006:1.
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of (CEM) are typically illustrated with geometric diagrams of spatial inclu-
sion. What has gone unnoticed, however, is that is it not spatial parthood 
per se that provides a model for (CEM) but spatial parthood on spatial 
regions. Objects, stuff s, activities, events, persons, collectives etc. all have 
spatial parts, but these do not coincide with the items occupying regions 
that are spatial parts of the spatial region occupied by the object. Consider 
the following sentences, letting ‘S’ denote a certain screw that fi xes a cable 
running inside one of the walls of my house:

[1] A screw is a spatial part of a house. (false)
[2] S is a spatial part of my house. (?)
[3]  Th e spatial region occupied by S is a spatial part of the region 

occupied by this house. (true)

Sentence [1], which is a generic statement, is false since screws are not 
typically used in the construction of houses. Th e falsity of [1] however 
disinclines us to treat [2] as true, especially if we are also provided with 
sentence [3] as a clarifi cation of why we initially might have considered 
[2] as true (what we would have meant had we accepted [2] as true).6 But 
if [2] is false, spatial parthood on objects such as houses is not a strictly 
transitive relation as required by (CEM)—the wall is a spatial part of my 
house but something spatially in the wall apparently is not.

Similar counterexamples to the transitivity of spatial parthood can be 
constructed for other kinds of objects:

[4] An infl uenza virus is a spatial part of a human organism. (false)
[5]  (I have infl uenza and carry virus V.) V is a spatial part of my body. (?)
[6]  Th e spatial region occupied by V is a spatial part of the region 

occupied by my body. (true)

Th e example is to show that something spatially included in the spatial part 
of a thing may fail to qualify as a spatial part of that thing. As illustrated 

6. Th is is an empirical claim, as is any claim about ‘what we would say’ or ‘would not say’, 
i.e., about our normative dispositions. Note that temporal relativizations of the second and 
third sentences (“At t, …”) are omitted, here and in the examples below. Th is and the follow-
ing examples can also serve to make a methodological point in passing. I do not think that 
our so-called “metaphysical intuitions” are stable across contextualizations—as sociologists and 
psychologists are well aware of, already the order in which certain information is presented 
aff ects a subjects responses.
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by sentences [1] through [6], the ‘transitivity failure’ of spatial parthood 
on objects arises due to the fact that our nouns for objects are abbrevia-
tions for functional organizations. Objects such as houses, desks, doors, or 
dishwashers have functional organizations (functional structures), which 
refl ect the dispositional features of objects relative to physical requirements 
and/or socio-historical contingencies. Whether something is a spatial part 
of an object we determine relative to the functional organization of this 
kind of object. In general, if we determine the spatial parts of an object 
O, spatial parthood is transitive as long as it pertains to items that belong 
to the functional organization of O.7

Problems with the transitivity of spatial parthood have been discussed 
since Aristotle but mostly with focus on the alleged spatial “granularity” 
of stuff s (‘is one oxygen molecule a spatial part of water?’) and the alleged 
temporal granularity of activities (‘is my inhaling part of my singing?’).8 It 
is important, however, to separate the discussion of the granularity of stuff s 
and processes from transitivity failures for spatial parthood on stuff s and 
processes that arise for claims about spatial items that are not included in 
the functional organization of the stuff  or process in question. Consider 
again the following triplets of sentences: 

[7]  Radon is a spatial part of gin-and-tonic. (false)
[8]   (Th e tonic water I used for my drink is contaminated with certain 

amount of radon, call it R.) R is a spatial part of my (glass of ) 
gin-and-tonic.

[9]   Th e (scattered) spatial region occupied by R is a spatial part of 
the region occupied by my (glass of ) gin-and-tonic. (true)

[10] Th e pistons’ rattling is a spatial part of an engine’s running. (false)
[11]  My car is very old and the pistons in my car’s engine rattle; call 

that activity of rattling ‘R’ and the activity of my (car’s) engine’s 
running ‘E’). R is a spatial part of E’s running.

[12]  Th e spatial region in which the rattling and knocking occurs is a 
spatial part of the spatial region in which E occurs. (true)

7. Matters are complicated by the fact that the terms for objects are often connected with 
several default organizations—for example, the ridge beam is a spatial part of a house, even 
though many houses do not have ridge beams. 

8. While so-called ‘granularity arguments’ serve well to highlight transitivity failures of spatial 
parthood on arbitrary types of entities besides spatial regions, it is important to note that they 
involve a clandestine “aspect shift” from stuff s to mixtures and from activities to sequences of 
events, cf. Seibt (2004b, ch. 4). 
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Sentences [8] and [11] will be judged false, I submit, once contrasted 
with [9] and [12], the only reading in which they could have appeared 
to be true—a certain amount of water W is a spatial part of the entity 
referred to by ‘the gin-and-tonic in my glass’ (whose functional structure 
F determines what counts as spatial part), but the amount of radon con-
taminating the water is at best a spatial part of the spatial region occupied 
by the mixture of chemical substances in my glass; similarly, the rattling 
R is at best a spatial part of the spatial region occupied by the complex 
of processes occurrent under the hood of my car, but not a spatial part of 
the running of my car’s engine.

Th ese transitivity failures of spatial parthood on objects, stuff s, and 
activities show that the strictly transitive part-relation of (CEM) cannot 
count as a formal reconstruction of spatial parthood per se, i.e., irrespective 
of the ‘relata’ of spatial parthood; at best, (CEM) formally captures spatial 
parthood defi ned on spatial regions. So we should reject (A4).

If (CEM) is not a formal reconstruction of spatial parthood per se, 
however, it also follows that assumption (A5) should be rejected: the part 
relation formally defi ned by (CEM) does not cover any part relation that 
is cognitively basic. But besides the illustrated transitivity failures of spatial 
parthood on objects, stuff s, and activities, there are also other reasons for 
giving up on the idea that a cognitively basic parthood relation is strictly 
transitive, as (CEM) requires. For perceptual immediacy in the sense of 
non-inferentiality holds not only for part-relations that we visually per-
ceive, but also for part-whole relationships that we hear, smell, feel by 
touch, or are proprioceptively aware of. I hear the fl ute in the sound of the 
orchestra’s playing; I smell ‘apple’ in the fragrance of your perfume; I feel 
the smoothness and the softness in the texture of my cat’s fur; I feel how I 
move each leg in my walking. As mentioned above, phenomenologically 
speaking there seems to be a basic relationship of asymmetric ‘belonging 
with’ that holds across sensory modalities. But such basic, directly per-
ceived ‘belonging with’ is subject to the context-sensitivity of perception 
and thus is not strictly transitive. When the fl utist plays alone, the sound 
I experience has overtones, i.e., the overtones belong with the sounds she 
makes; but when the fl utist plays the same melody within the orchestra, 
these overtones do not belong with the sound I experience from the orches-
tra. Similarly, as every cook knows, the taste of chili, which belongs with 
hot pepper eaten in isolation, disappears within curry with much cream 
and pineapple. I feel my weight shifting if I lift my left leg, but the weight 
shift does not belong with my propriosensory experience of walking. Some 
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of these transitivity failures are due to contextivity or threshold eff ects in 
our sensory experience, some are due to physical or chemical interactions; 
for present purposes it only matters that the asymmetric ‘belonging with’ 
relationship that structures what we immediately experience in all sensory 
modalities is not strictly transitive.

In sum then, if one were to assume (A1) and link cognitive basicness 
to perceptual immediacy, we could indeed argue that there is a cognitively 
basic relationship of asymmetric ‘belonging with,’ but since this relation-
ship is not transitive, we could not claim that (CEM) is a formal theory 
of such a generic basic part-whole relationship. At best, (CEM) is a formal 
theory of the application of a specifi c variety of this relationship: spatial 
parthood, to a specifi c domain: spatial regions, and the transitivity of 
spatial parthood on spatial regions results from the identity conditions of 
spatial regions, which are particularly weak.

As indicated by the subjunctive brackets of the considerations presented 
so far, I want to leave open here whether (A1) is a reasonable path to cogni-
tive basicness, and, in fact, whether cognitive basicness is a useful criterion 
for the choice of the foundational relation in an ontological theory. My 
main reason for introducing this line of argument was to shake up the 
ubiquitous conviction among ontologists that the basic sense of ‘part’ is 
transitive and that (CEM)—while not suffi  cient to reconstruct all sorts 
of part-whole relationships—formally captures the basic sense of part 
(Varzi 2006:2). In his classic Parts Simons (1987) states that anyone who 
“seriously disagrees” with the formal properties of the part-relation: irre-
fl exivity, asymmetry, and transitivity, “has failed to understand the word” 
(11) but at the same time stresses that “‘part,’ like other formal concepts, 
is not univocal, but has analogous meanings according to whether we talk 
of individuals, classes, or masses” (2). Th e general theoretical landscape he 
draws up is that there is a basic transitive part relation which in application 
to some domains (“classes and masses”) fulfi lls an “extensionality axiom” 
(the Proper Parts Principle (PPP): that the item ‘A’ refers to has the same 
parts as the item referred to by ‘B’ implies that ‘A’ and ‘B’ refer to the same 
entity, and vice versa); in application to other domains, such as continuants 
and integral wholes, this basic transitive part-relation is not “extensional” 
in the sense of the Proper Parts Principle. In this way any variations in the 
meaning of ‘part’ are associated with the identity axiom PPP and not with 
the transitivity axiom, which he takes to be indispensable.

Th ere is an alternative, however. If the task of mereology is to articu-
late the logic of ‘is part of ’ as refl ected in common-sense and scientifi c 
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reasoning, and if we fi nd that the reasoning samples we work from imply 
that ‘two’ entities (e.g., a person and her body) have the ‘same’ parts or 
that ‘one’ entity (at diff erent times) has diff erent parts, we can attribute 
these phenomena either to the fact that parthood is not extensional in 
this domain or to the fact that it is not transitive. Consider the following 
example. One might argue that PPP does not hold since a person and her 
body are diff erent entities but have the same parts. Presenting this example, 
which is due to F. C. Doepke, Simons explains:

Th e diff erence between a person and body is that the former only exists as 
long as certain kinds of process are going on in the body. Th ese processes are 
not parts, nor are they relationships among the parts, though they are closely 
connected with such relationships (114).

As Simons’ explanation brings out very clearly, counterexamples against 
PPP depend on which items we consider to be the parts of the items 
involved. However, to get the given counterexample to work the (i) clan-
destine restriction on the types of parts (e.g.: no processes) is actually not 
enough; one also needs to (ii) equate ‘part’ with ‘spatial part’ and (iii) 
equivocate ‘person’ with ‘spatial region occupied by a person,’ as well as 
‘human body’ with ‘spatial region occupied by a human body,’ respectively. 
If the conceptual slide in (iii) were not present, the example would cease 
to be counterexample to PPP, since a person has as spatial parts all those 
parts of her body she can have concerns about (feel pain in or feel shame 
or pride about) but not the millions of cells that are part of her body.

In general, I think that all currently discussed putative counterexamples 
against the PPP make use of the transitivity of the part-relation and depend 
on two conceptual manipulations: (i) a reading of ‘is part of ’ as ‘is spatial 
part of ’ and (ii) an equivocation of the items involved with their spatial 
extensions.9 If we refrain from these conceptual manipulations and drop 
the idea that ‘is part of ’ is a transitive relation, we can retain the PPP.10 Dif-
ferently put, the inferential restrictions that we achieve by dropping PPP 

9. Cf. Seibt 201+a.
10. Similarly for alleged counterexamples to PPP showing that it does not follow that A and 

B are diff erent if A and B do not have all parts in common—e.g., the notorious hapless cat that 
loses its tail in an accident. To receive a counterexample here one needs to (i) again equate part 
with ‘spatial part’ and (ii) argue that A (the ‘cat-at-t’) has spatial-part tail, while B (the ‘cat-at-t*’) 
does not, and that A and B count as one and the same cat since they are parts of the life of that 
cat (according to the identity principle for continuants, a continuant is identical with all parts of 
its life—the cat is “wholly present” (D. Lewis) at any moment of its life). Again, if we reject that 
a spatial part of a part of the cat’s life is a spatial part of the cat, the counterexample collapses.
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as a principle of identity can also be introduced if we drop the transitivity 
of parthood while retaining PPP. Before illustrating this latter option in 
the next section, let me conclude this section with a brief refl ection on 
why most ontologists wish to hang on to the former option, i.e., endorse 
the transitivity of parthood and sacrifi ce the PPP.

As suggested above, if cognitive basicness is linked to phenomenal 
immediacy or non-inferentiality, there are part-whole relationships that 
have just as good a claim to cognitive basicness as spatial parthood on spa-
tial regions, i.e., the relation that serves as prime illustration for the axioms 
of CEM. Spatial parthood on spatial regions is transitive, other phenom-
enally immediate part-relations—e.g., spatial parthood on things—are not 
transitive. Th us the focus on transitive parthood cannot be explained in 
terms of phenomenal immediacy alone. But why, then, has spatial part-
hood on spatial regions taken centerstage in mereology? Why is it, that 
even where considerations of phenomenal immediacy and cognitive basic-
ness do not come into play at all, mereologists of all stripes—those who 
drop PPP, or those who acknowledge that in order to model material or 
functional parthood transitivity restrictions must be introduced—insists 
that the “basic” part-relation is transitive?11 Why is it that in the debate 
about transitivity of parthood, to the extent to which there has been any 
debate at all, proponents of transitivity charge opponents of transitivity 
with equivocating ‘part’ with ‘functional part,’ while the equivocations 
of the proponents of transitivity I have been highlighting here, of ‘part’ 
with ‘spatial part’, and of ‘N’ with ‘spatial region of N,’ have not yet been 
observed?12 Or again, why is it that the shortcomings of (CEM) for the 
modeling of the many diff erent kinds of part-whole relationships—such 
as material parts, functional parts, construction parts, maintenance parts, 
design parts13—have been almost exclusively addressed by relinquishing 
PPP, without explicit discussion that this strategy is just one of the options? 
Why has the theoretical juncture: ‘extensionality’ (or better: identity via 
parthood) versus transitivity’ never come into sight?14

11. See e.g. Guizzardi (2009). 
12. For the debate about transitivity see e.g. Cruse (1979), Winston (1987), Seibt (1990, 

ch. 5; 2004, ch. 4), Varzi (2006), Vieu (2006), Guizzardi (2009); for a further discussion of the 
equivocations involved in the transitivity debate see Seibt forthcoming.

13. On the varieties of parthood see Cruse (1979), Winston et al. (1987), Simons/Dement 
(1996), and Simons (2013).

14. I may have been the only one so far who has explored this route, since 1990 in a con-
tinuous series of papers devoted to exploring the mereology of processes (see e.g., 1995, 1996, 
1999, 2000, 2001, 2004a, 2008, 2009, and in particular 2004b). 
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A proper answer to these questions—which I can here only point 
to—would have two parts. Th e fi rst part would reconstruct the historical 
origins of mereology during the fi rst decades of the 20th century, when 
mathematicians, metaphysicians, and ontologists (S. Lesniewski, A. N. 
Whitehead, N. Goodman, S. Leonard and others) searched for a formal 
theory that could replace set-theory in mathematics (geometry), logic, and 
the formal reconstructions of conceptual content in the sciences. Since 
the subset relation is transitive, a transitive parthood relation seemed most 
suitable; in addition, given the new program of rendering philosophical 
discourse more formal, basic domain relations needed some inferential 
strength. But the history of mereology can only explain the motivations 
for preferring a transitive relation. In order to explain why ‘spatial part of 
X’ could be equivocated with ‘spatial part of the spatial region occupied 
by X’ we would need to reconstruct, second, a longstanding research 
paradigm of the ontological tradition. Th is paradigm has its roots in the 
Aristotelian focus on substances, concrete particular individual things 
that persist in time, but received its decisive impulse in the Cartesian 
equation of material substances, res extensa, with geometric regions. If the 
spatial extension of an individual object is identifi ed with a continuous 
geometric region, spatial parthood on objects clearly would appear to be 
transitive. But, as our examples above should have brought out, while an 
object extends over a spatial region, not every item in that region (i.e., 
not every item that is a spatial part of that region) is a spatial part of
the object.

In short, in connection with the longstanding theoretical fi xation of 
(Western) metaphysicians on enduring objects or substances, the Cartesian 
notion of geometric regions as the extensions of objects became an integral 
component of a comprehensive mindset that infl uenced the development 
of formal theories in philosophy, and to the present day dominates in the 
discussion of analytical ontology. Th e dogma of the transitivity of spatial 
parthood per se is just one refl ection of the workings of the “myth of sub-
stance”—the presupposed ontological priority of objects—in combination 
with the Cartesian geometricalization of extensions, which also played 
into the hands of the idea that individual objects are ‘particulars,’ i.e., that 
they are necessarily uniquely located entities whose thisness (identity, indi-
viduality) is defi ned in terms of their location (at a time).15 If the identity 

15. Th e “myth of substance” or the “substance paradigm” can be reconstructed as a network 
of about 20 constraints on category construction (see my 1990, 2005, 2008, and 2010). Lorenz 
Puntel identifi ed the “object-ontological dogma” in analytical ontology already in the early 1980s;
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of an entity is given by its location, it can indeed seem straightforward to 
identify the extension of an entity with the geometric region occupied by
that entity.

Th is move loses its plausibility once we turn away from substances and 
consider activities, such as the snowing in Aarhus on February 2nd, 2014 or 
the Royal Orchestra’s playing on the Queens’s 70th birthday, i.e., entities that 
are spatially uniquely located but whose identity is not defi ned in terms of 
their location (for instance, because they are spatially superposable). Th ese 
actitivies occupy (at each time t in temporal interval T) a geometric region 
R, where R can be understood either as the collection of scattered regions 
that each are continuous and simply connected (the collection of regions 
occupied by each snow fl ake or each musician); alternatively, R can be 
understood as one multiply connected continuous region (the entire region 
with spatial holes where at t no snow fl ake or musician is positioned). 
But no matter which of these two interpretations of R we adopt, since 
we determine the spatial parts of a snowing or of an orchestra’s playing 
in relation to functional organization of these activities, clearly not every 
spatial part of the region R is a spatial part of these activities. Th e space 
occupied by a quarter of the nucleus of an H-atom in the water molecule 
of a snowfl ake is not a spatial part of the snowing (though surely a spatial 
part of the spatial region occupied by the snowing).

In sum, then, if mereology is the philosophical analysis of part-whole 
relationships by means of a formal theory, then mereology has always been 
characterized by a basic theoretical juncture. Th e fi rst option is to operate 
with a transitive part-relation and abandon the identity principle PPP to 
block unwanted identifi cations, rejecting what we have come to call the 
“extensionality” of classical mereology. Th e second option is to retain PPP 
but to block “extensionality” much earlier, by abandoning three ideas: (i) 
the idea that the extension of an item is the geometric region occupied by 
the item, (ii) the idea that the only basic sense of parthood is ‘spatial part’ 
since it is cognitively basic in some sense, and (iii) the idea that spatial 
parthood per se, on arbitrary domains, is a transitive relation. Th e myth 
of substance has obscured the second option; as I will now argue, it is an 
option worth exploring.

for the fi rst systematically worked out proposal of a metaphysics free from the relevant dogmatic 
restrictions see Puntel (2010).
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2. Leveled mereology

As suggested above, there is a phenomenally immediate and, in this sense 
at least, cognitively basic relationship of asymmetric ‘belonging with’ that 
structures what we perceptually take in. Such asymmetric ‘belonging with’ 
is what we express, I want to suggest, when we use ‘part of ’ in everyday 
speech, as a relationship that can be applied to any entity type: things, insti-
tutions, activities, events, actions, stuff s, collections, features.16 ‘Belonging 
with’ is the most generic and poorest sense of ‘part of,’ an asymmetric 
association of items in the widest sense that can be further specifi ed in 
spatial, temporal, material, functional, operational regards. Formally this 
basic and generic sense of ‘is part of ’ as ‘belongs with’ must be formally 
modeled by a non-transitive relation—there are some transitivities along 
the chains of ‘belongs with’ but the depth of parthood chains where the 
inferential pattern of transitivity can be applied depends on the specifi ca-
tion of the part-relation involved (spatial, temporal, material, functional 
etc.) and on the kind of relata.

In tandem with the theoretical juncture mentioned above, i.e., the 
choice between ‘retain transitivity and drop PPP’ versus ‘retain PPP and 
drop transitivity,’ there is a choice between two strategies for the mod-
eling of transitivity restrictions for specifi cations of the part-relation, 
e.g., ‘functional part’ or ‘construction part.’ We can—and this is the 
common strategy among mereologists currently—begin with a transi-
tive part-relation and restrict its transitivity for certain specifi cations and 
domains.17 Alternatively, we can operate with a non-transitive part-rela-
tion and introduce transitivity for certain specifi cations and domains (in 
fact, in my view, only for the very limited case of spatial parthood on
spatial regions).

Th e formal framework of ‘belongs with’, or of ‘part of ’ in its most 
basic and generic sense, operates best, in my view, with the second strat-
egy. Let us look at some basic axioms and defi nitions of such a frame-

16. Compare the following examples, taken from the web: “Blogging is part of life”; “Rus-
sia is part of the West”; “Music is part of God’s Universe”; “All I see is part of me” (book title); 
“Learning to negotiate is part of the advocacy process”; “My heritage is part of who I am”; “Is 
part of your college education missing?”; “Having a good signed contract is part of running a 
professional business”; “Boston is part of the Islam”; “Syria is part of the solution”; “Looking 
immaculate is part of what I do”: “Pain is part of running a marathon”; “Hopping too is part 
of running”; “Fab Face is part of Screaming Talent”; “Th e concert is part of the 11th Ludwig v. 
Beethoven Easter festival.”

17. Cf. e.g., Simons (1987; 2013); Varzi (2006). 
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work, which I call ‘Leveled Mereology’ (LEM).18 Th e part-relation of 
LEM, symbolized by ‘ ,’ is non-transitive (Ax1), asymmetric (Ax2), and
irrefl exive (Ax3):

(Ax1) ¬[(x  y & y  z) → x  z]
(Ax2) (x  y) → ¬ (y  x)
(Ax3) ¬ (x  x)

Since ‘ ’ is non-transitive according to (Ax1), the relationships established 
by (Ax2) and (Ax3) reach only the ‘immediate parts’ of an entity, that 
is, the parts at the fi rst level of the partition of an entity. For example, a 
whole  cannot be part of itself, in accordance with (A3), but it may well 
be part of … part of itself. Similarly, if diff ers from  and has as part, 

cannot be part of in accordance with (A2), but  may well be part 
of … part of . As I shall briefl y elaborate below, the particular interest 
of LEM lies precisely in the fact that it allows for such ‘parthood loops,’ 
but let us fi rst consider some defi nitions that will allow us to extend the 
logical properties of ‘ ’ in a diff erentiated fashion. Every basic term 
(individual constant) of (LEM) is associated with a default partition P(x); 
e.g., let the term ‘ ’ be associated with the partition P( ), which has
three levels19:

18. I have envisioned and sketched Leveled Mereology for some time, always in application 
to processes (cf. Seibt 1990 ch. 5; 2001, 2004 [with unfortunate misprints in the formulas]; more 
worked out versions are in Seibt 2004b, ch. 4; Seibt 2008, and, in particular, in Seibt 2009). 

19. For example, P( ) might represent the relationships in generic action contexts such as: 
removing the fl at is part of changing a tire, loosening the lug nuts is part of removing the fl at 
tire, turning the wrench is part of loosening the lug nuts. Alternatively, the partition can be 
taken to represent a scientifi c partition, e.g., an anatomical relationship: actin myofi lament is 
part of a myofi bril, which is part of a muscle fi ber, which is part of a muscle. Note that the aim 
of LEM is to reconstruct the mereological  inferential meaning of common sense and scientifi c 
kind terms; thus the structure of the partitions are given by relevant pieces of (common sense 
or scientifi c) discourse involving the kind terms in question.
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Figure 1: Partition with three levels of nodes

To introduce the notion of a partition and a partition level, we fi rst defi ne 
parthood resulting from the n-th iteration of ‘ ’:

(D1a)  x n y  for all n in an ordered sequence of natural numbers 
of length N: 

     if n = 1 then x n y x  y
     if n > 1 then x n y z (x  z & z n–1 y)

Th e relation ‘x ny’ (read: ‘x is n-part of y’) indicates the level of mereo-
logical embedding of one item in another, but is always relative to a given 
partition.20 For example, in fi gure 2 process  is 3-part of  and 2-part of 
. Th e n-parts of an entity  are those entities y for which ‘y n ’ holds, 

relative to a given partition:

(D1b) x is n-part of y =df x n y

Note that n-part is not a transitive relation. In order to defi ne a part-
relation that is transitive across partition levels down to the N-th level of 
the partition, we need to add a transitivity postulate (here omitted) for 
the relation ‘ trans-N’.

(D1c) x trans-N y  x  y or x n y, for any 1 n 

20. Not all partitions are fi nite; the identities of nodes of infi nite partitions can be preserved 
by means of LEM’s relativized identity axioms, see below (Ax4a).

partition level 1

partition level 2

partition level 3
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For a given entity , any entity y in the domain of the relation ‘y i n ’
belongs to the so-called n-partition of In contrast, any entity y in the 
domain of ‘y n ’ (the n-th iteration of ‘ ’) belongs to the so-called 
partition-at-level-n of . Th at is, the n-partition of α comprises entities at 
all partition levels up to and including level n, while the partition-at-level-n 
of α denotes entities at one level only. Items at level n of a partition P(x) are 
called the n-parts of x (see D1b), items below or above a certain ‘threshold’ 
can be easily referred to by quantifying over the ‘>n-parts’ or ‘<k-parts’ of 
x in P(x), respectively. For example, in fi gure 1 above the ‘2-parts’ of 
are  and  and the ‘>2-parts’ of  are 

Th ere are two sorts of mereological relationships that can be stated 
with the framework of (LEM): (i) universal relationships holding for 
any partition, either at levels, or across levels, or for certain thresholds 
(e.g., relative to certain domains of application); (ii) partition-relative 
relationships, holding only within a given partition or collection of parti-
tions. Statements about partition-relative relationships may be made in 
two ways, however. Th ey may relate to a certain partition level n of P(x) 
where x is the uppermost node; in some contexts it is important, however, 
to be able to address relationships relative to sub-partitions P(y) in P(x), 
where y n x in P(x). Th e expression ‘P(y n x)’ denotes a subpartition 
P of the partition of x that has y as its head node21; if z is a m-part of
P(y n x), z is also a m+n-part of x. Th e simple index ‘n’ on the part-relation 
‘ n’ indicates that a LEM-formula addresses an absolute partition level 
of a partition P(x), while a composite index ‘ m+n’ indicates that a LEM-
formula addresses a partition level of any sub-partition P(y n x). Finally, 
the composite index ‘ m(y)+n’ is used to identify m-parts within the sub-
partition P(y n x) for some specifi c y that is n-part of P(x). For example, 
in fi gure 1 above, the following relationships hold:  3 ; , , 2+1 ;
and  2( )+1 .22

Th e distinction between relative and absolute partition levels in a parti-
tion also matters for a proper understanding of the anti-symmetry of the 
part-relation ‘ ’. Axioms (Ax2) and (Ax3) hold at any (absolute) parti-
tion level n in a partition P(z), i.e., for any given n in a partition P(z) with 
n-parts x and y, x n y → ¬ (y n x), but this does not hold across variable 
n. Th is is ensured by (Ax4):

21. For the sake of simplicity I assume here that y occurs only once in P(x).
22. One of the main tasks of (LEM) in application to processes is to investigate how absolute 

partition levels map into relative partition levels—i.e., how much of the mereological structure 
of a process is preserved once it becomes part of another. 
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(Ax4) x n z  y n z → [¬(x 1(y)+n z)  ¬(y 1(x)+n z)]

If x and y are n-parts of the same partition P(z), x cannot be part of y 
in this partition, and vice versa. But note that (Ax4) leaves room for the 
possibility that x and y are parts of parts of … parts of each other, i.e., 
mutually contain each other at deeper levels of respective sub-partitions 
of a main partition. For example, relative to a sub-partition P( i ) it 
may hold that  3 , and relative to a sub-partition P( k ) it may 
hold that  3 . In a sense, then, for such a partition P( ) one may claim 
that  3 and  3 , but only in the sense that ‘ 3’ in each case is 
relative to two diff erent sub-partitions of P( ), not as a statement about 
the absolute partition levels of P( ).23

Perhaps the most important feature of (LEM) is that PPP, the identity 
principle, is defi ned across partitions but relative to a partition level, with 
the following two axiom schemas, as identity at a level n (see Ax5a) and 
identity relative to partition levels up to depth n, (see Ax5b, where ‘ ≤n’ 
is used to abbreviate the restricted quantifi cation over partition levels, read 
‘for each m≤n’):

(Ax5a)  z (z n x  z n y)  x =n y
(Ax5b) z (z ≤n x  z ≤n y)  x =≤n y.

Two terms are coreferential (in common ontological parlance: ‘two enti-
ties are identical’) if and only if they have the same n-parts or ≤n-parts. 
Th ese two identity principles account for the context-relativity of our 
judgments of sameness; in some contexts coarse-grained comparisons 
suffi  ce, while others require an in-depth investigation. For example, in 
certain contexts it seems correct to identify the rotating of a metal disk 
with its heating up, or a performance of certain bodily movements with a 
greeting, or a singing with a production of noise, or a house with shelter, 
and such coarse-grained (subsumptive) identifi cations take their bearings 
from a cursory survey of what is involved or part of being a certain rotat-
ing of a disk, greeting, singing, or house. In other contexts, however, we 

23. Again, that it might be desirable to have a formal framework where one can express, 
very generically, that two items are part of one another (e.g., trigger or modify one another) 
become most plausible if one applies (LEM) to processes (cf. my 2001, 2004a, b, 2009). Cotnoir 
(2010) provides additional motivations for accepting parthood-loops, but chooses to give up 
anti-symmetry altogether, while retaining transitivity. 
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will look more closely into deeper levels of the partitions of these items 
and fi nd mereological incongruences in terms of which the items can be
kept apart.24

Finally, to complete our sketch of the basic axioms of (LEM), given that 
‘ ’ is a non-transitive relation we can diversify the part-relation modeled 
by operating with ‘ n’ instead of ‘ ’ in various axioms and defi nitions.25 
For example, we can distinguish various degrees of overlap as well as three 
forms of ‘non-overlap’ among processes: discreteness reaches only into the 
fi rst partition level, disjointness expresses non-overlap across levels, and 
divergence establishes non-overlap at a certain partition level. Th e supple-
mentation principle in (LEM) is defi ned as a ‘shallow’ constraint in terms 
of discreteness (symbol: ‘ ’) rather than disjointness or divergence:

(A6a) x  y → z (z  x & z  y)
(A6b) x n y → z (z n x & z n y)26

With such a weak version of the supplementation principle wholes may 
have ‘non-overlapping yet entangled’ parts, i.e., parts at partition level n 
that do not overlap at level n+1 but share parts at some partition levels 
below the second level.

3. Emergent parts of processes

Th e preceding brief sketch of (LEM) is mainly intended as an illustration 
of Leveled Mereology as a general formal strategy; the idea of a partition-
based mereology, the new notions of parthood-at-level-n and parthood-
up-to-level-n, and the relativization of the identity principle have a host 
of fruitful applications for the traditional problems of ontology (material 
constitution, persistence and change, individuation of events and actions). 
Moreover, there are many aspects of Leveled Mereology that provide useful 
connections between, on the one hand, the investigation of formal mereol-

24. Th is cognitive capacity of ‘zooming in and out,’ or moving down and up a partition to 
reason about more or less specifi c entities, we systematically exploit in many pragmatic contexts, 
from planning to excuses. 

25. I am omitting here a discussion of certain constraints to be observed by such diversifi ca-
tions of axioms, for details see Seibt (201+b). 

26. Discreteness at level n, i.e., ‘ n’ is defi ned as follows: x n z =df x n y and z n y in P(y) 
and there is no w for which w 1(x)+n y and w 1(z)+n y (i.e., w is 1-part in the sub-partitions
P(x n y) just in case it is not 1-part in the sub-partition of P(z n y), and vice versa).
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ogy in ontology, and, on the other hand, the study of partitioning frames 
used in scientifi c explanations.27

I have explored the strategy of Leveled Mereology mainly in applica-
tion to processes. In a recent publication Peter Simons writes: “Relatively 
little thought has however gone into the question whether we can simply 
adapt the mereology coming from mathematics and logic for processes” 
(2013: 161). I choose to read this statement as a claim about numbers of 
analytical ontologists engaged in such a project, and in this sense I can 
only agree.28 Th e mereology of processes is a particularly diffi  cult topic, 
in my view, for four reasons. First, we reason about processes (activities, 
events, developments, actions) in ways that defy ontological categoriza-
tion in terms of the traditional category dualism of ‘concrete, determinate, 
particular, and individual’ entity versus ‘abstract, indeterminate, general’ 
entity—processes are best conceived as concrete, non-particular, indeter-
minate individuals. Th is new category I call dynamics.29 Second, processes 
stand in non-transitive part-relations. Th ird, complex processes exhibit 
both sequential, circular, and multiply entangled structures (feedback, 
multiple entangled feedback); in order to accommodate non-sequential 

27. Cf. Winther (2011, fn. 3), where this desideratum is mentioned. Winther’s account of 
scientifi c part-whole explanations, based on the claims that “there are multiple cross-cutting 
manners of abstracting a system into kinds of parts—i.e., there are multiple partitioning frames” 
(2011:397) and that “parts are abstracted through partitioning frames closely linked to explanatory 
projects” (400) fi t directly with the constructive strategies of LEM, namely, (i) to begin with 
the most generic part-relation terms of which specifi c part-relations (functional, structural, or 
even more specifi c: morphological, physiological etc.) can be defi ned; (ii) to operate with a part-
relation that—unlike transitive ‘part-of ’—does not imply any implicit domain restrictions and 
allows, for instance, genes in the role of “structure-parts” and “activity-parts” (cf. ibid. 412); 
(iii) to associate terms with default partitions. I will need to leave the elaborations of these 
connections for another occasion, but note that Leveled Mereology also contains rules for opera-
tions on partitions (extension, reduction, rebranching, insertion, deletion) to model changes in 
the conceptual resources on which mereological reasoning is based, from simple predication to 
change of context to scientifi c progress.

28. Mereological relationships for processes also have been investigated in philosophy of 
science, especially in philosophy of chemistry (cf. e.g. Needham 2003) and biology (cf. e.g. 
Kaiser 2014; Winther 2012), but, as far as I can see, in analytical ontology the mereology of 
processes is largely uncharted; Mark Steen has explored logical relationships between stuff s and 
processes, Joseph Brenner developed a dialectical logic of processes (2008). I have addressed the 
issue from 1990 onwards, while working out the conceptual foundations for a new ontological 
category of non-particular concrete individuals called ‘dynamics’ or ‘general processes’ (cf. in 
particular 2004b ch. 4 and 5, but also 1990 ch. 5, 1995, 1997, 1999, 2000, 2001, 2004a, 2008,
2009, 2010).

29. In earlier terminological guises: ‘dynamic masses,’ ‘free processes,’ or ‘general processes’; 
for book-length arguments for this categorization (cf. in particular my 1990 and 2004b).
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process architectures, a mereology of processes must allow for partition 
loops. Fourth, complex processes generate emergent processes that we 
may have reason to identify as ‘new’ parts of the complex process, or of 
one of its parts. It is this fourth ‘challenge’ for a mereology that I want to 
address in the following.30

In the longstanding debate about emergence, the keywords ‘self-orga-
nization,’ ‘self-maintenance,’ and ‘complexity’ have come to characterize 
systems exhibiting a behavior that can count as emergent in a fairly strong 
sense—the specifi cs of these behaviors are (physically) unpredictable even 
if they result from deterministic processes. Typical examples for such 
emergent behaviors are the development of convection cells (hurricanes, 
Benard cells), the joint movement of swarms, recurrent patterns in cellular 
automata, the diff erentiation of biological cell, a burning candle. Sys-
tems in which ‘self-organizing,’ ‘self-maintaining,’ or ‘complex’ behaviors 
occur have many diff erent architectures; for present purposes I want to 
distinguish two sorts of emergence, simple and generative emergence. In 
cases of the fi rst type, simple emergence, the emergent process does not 
itself causally infl uence the conditions for its continued existence—it is 
a product of an interaction of parts of the process system S that aff ects 
parts of S that are not identical with S. Th is type of emergence can be 
illustrated by C. Huygens’ virtual metronome. As Huygens noted, if sev-
eral pendulum clocks are hung on one suspended beam, after a time the 
pendulums become synchronized and swing more evenly.31 Let us describe 
the virtual metronome as a system of processes, using the folk-physical 
terms of common-sense reasoning. A relevant portion of the partition for 
such a system ( ) could look as follows, reducing the numbers of clocks
to three:

30. As I hinted at above, partitions structured by the part-relation of LEM can contain 
loops and ‘mutual containments,’ provided these are not direct but mediated by a chain of 
part-of relations.

31. William Wimsatt cites Huygens’ “virtual metronome” as an illustration for what he calls 
“weak emergence”: “An emergent property is—roughly—a system’s property which is dependent 
on the mode of organization of the system, without being embedded in any part of the system 
per se” (Wimsatt 1994, 373). Wimsatt’s assessment that there is “nothing antireductionist” (ibid.) 
about the virtual metronome and similar cases of weak emergence depends on his assumption 
that the mode of organization is not part of the system.
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Figure 2: A (very simplifi ed) analysis of virtual metronome , in ‘folk-physical’ 
terms. i = swinging of a p endulum in location i; i = horizontal shifting of the 
beam in location i (i.e., transmitting horizontal momentum);  = the interac-
tion of the horizontal shiftings of the beam; i = dampening or accelerating of 
the pendulums (transmitting the momentum of the overall movement of the 

beam onto the oscillations) in location i.

Using ‘ n’ we can introduce in LEM the defi nitions of sum-at-n and 
sum-up-to-n relative to the n-th partition level of P(x), which allows for 
the possibility of introducing terms for items that consist of the sum-at-n 
(or the sum-up-to-n) in P(x) and have additional parts that are not n-parts 
(or  n-parts) of x. Let us call such items ‘interactions,’ and the relevant 
additional parts they introduce ‘interaction product terms.’ For example, 
in Figure 2,  is an interaction, consisting of a sum-at-2 in P( ), i.e., a sum 
of 2-parts of P( ), and the interaction product term ; there is a second 
occurrence of  in P( ), namely as sum of 5-parts of P( ). Th e iteration of 
a part of process system is indicative of simple emergence with feedback.

Th e second type of emergence, generative emergence, is typical of 
self-maintaining systems—the emergent complex process, e.g., a burning 
candle, causally contributes to the continued occurrence of its component 
processes (far-from-equilibrium), e.g., the heating of the wax or the perco-
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lating of the wax within the wick.32 Represented with the tools of LEM, 
the partitions of systems with generative emergence display a distinctive 
iteration structure involving the headnode x of the partition P(x) within 
subpartitions of P(x). To use again the case of self-maintenance, a process 
system S includes a self-maintaining process, just in case:

(i)   the partition P(S) contains at least one interaction y, with y being 
the sum of z1,… zk and S, where each of the z1,… zk is 2 n-part of 
P(S) for some given n; and S is an interaction product term of y;

(ii)  y m(S)+n S, i.e., the interaction y is an m-part (2 m) of a subparti-
tion with head node S that is embedded in P(S).

Roughly speaking, the hallmark of partitions for process systems with 
productive emergence is that they have embedded partitions that are ‘self-
similar’ in the sense that they contain structural repetitions involving the 
head-node of the embedded partition. It should be noted, though, that 
due to the fact that in LEM the identity of terms is defi ned relative to (i) 
the levels of (ii) a (relative/embedded or absolute) partition (see Axiom 
schema 5), we can choose whether system with generative emergence 
should be described as containing structural repetitions (choosing weak 
identity conditions for the terms of partition) or containing structural 
similarities (choosing strong identity conditions), so as to invite or avoid, 
respectively, idioms of ‘self ’-maintenance.33

4. Conclusion

I have argued in this paper for the use of a non-transitive generic part-
relation that fi ts the most basic and indiscriminative usage of ‘part-of ’ in 
the sense of ‘belonging with’ in common-sense reasoning. I suggested that 
the apparent naturalness of transitive reconstructions of ‘part-of ’ is due to 
a combination of two factors. On the one hand, it refl ects the historical 
provenance of formal mereology in the debate about the foundations of 
mathematics at the beginning of the 20th century; on the other hand, it 

32. Cf. Bickhard (2003). Th e example of the burning candle is Bickhard’s illustration; it is 
discussed in some more detail in Seibt (2009). 

33. Diff erent degrees of self-similarity and types of emergence require various diff erent types 
of adjustment on the ‘reach’ of ‘ ’ in the axioms; for example, in partitions representing strong 
emergence (A2) ad (A5) need to have the same reach. For details cf. Seibt (201+b). 
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corresponds with a longstanding theoretical habituation to think of indi-
viduals as particulars, i.e., entities that can be individuated in terms of their 
spatial location (at a time) alone. Th is mindset, which I call the ‘substance 
paradigm’ or the ‘myth of substance,’ facilitates the equivocation of a thing 
with the region that it occupies. Only if we allow for this equivocation, I 
argued, it will appear that spatial parthood, which is transitive on spatial 
regions, is also per se transitive.

Once we operate with a non-transitive part-relation, new theoretical 
strategies for mereology are opening up. I sketched one of these strategies, 
called Leveled Mereology, which I illustrated with a particular implementa-
tion LEM. LEM can be used for all domains but also, in particular, for 
generic (non-particular) individuals such as processes. I pointed at some 
of the potential merits of LEM for the modelling of parthood relation-
ships on process architectures, in particular the possibility to work with 
partitions that have ‘loops,’ representing feedback or the entanglement 
of processes. In LEM one can quantify in a diff erentiated fashion over 
parts at a partition level, which makes it straightforward to represent 
interactions within in a partition; I explored this feature briefl y for the 
representation of parts of processes that are emergent in two senses of
this term.

Th e turn to Leveled Mereology signifi es a rather momentuous reorienta-
tion, however, with respect to the aims of mereology. Classical mereology, 
in particular (CEM), corresponds to a view of mereology as a logic or 
formal theory of reasoning, where a few axioms and defi nitions suffi  ce to 
construct inferences based on the main connective (part-of ) alone, deriving 
a large number of theorems. Th is conception is somewhat compromised 
already by intensional mereologies, where ‘material’ aspects enter by way 
of identity principles for certain domains and additional axiom sets for 
specifi cations of the main connective (functional part, construction part 
etc.). Th e strategy of Leveled Mereology in eff ect takes mereological reason-
ing to be about pairs <x, P(x)> of terms and partitions, and thus leads even 
farther away from logic and into ‘knowledge representation.’ As long as the 
partitions of LEM operate merely with the generic relation of ‘part-of,’ few 
theorems can be derived; once more specifi c types of parthood (material, 
functional , design, construction, repair parts etc.) are defi ned in terms of 
this generic relation and for a certain region of the ontological domain, a 
host of specifi c inference principles can be stated. In short, the interest of 
LEM lies in the clarifi cation and discussion of claims about mereological 
structures (especially for processes). LEM contains a few principles that 

For use by the Author only | © 2015 Koninklijke Brill NV



For use by the Author only | © 2015 Koninklijke Brill NV

188

characterize the generic notion of ‘part’ but is designed as a general formal 
framework for the representation of regional (context-sensitive) mereologi-
cal knowledge and regional principles of mereological inference.
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