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Abstract Aristotle’s theory of physical objects, hylomorphism, has resurfaced in
contemporary metaphysics. In its current version, hylomorphism is proposed as a
general theory of mereology, its purview extending beyond material objects to
chemical composites, events, and non-physical mathematical, linguistic, and musical
objects. While I agree that hylomorphism works well in all of the newly proposed
applications, it fails as a theory of properties and their parts. I show that this is the
case and then theorize about why this is so.
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1 Introduction

Aristotle’s hylomorphism is presented as a rival to conventional accounts of parts and
wholes. The conventional account of mereology postulates only parts and wholes.
Hylomorphism adds a third element to the part/whole duo, an organizing principle,
also called an “organizing structure,” “formal relation,” or “unifying principle.” The
organizing principle is abstract and not itself a physical part. So, for instance, the
principle that organizes an object into an airplane is the function of the airplane, to
transport people and things in flight. That principle unifies the wings, wheels, engine,
and other parts and makes it a plane. It governs the organization of the parts and in so
doing forms the whole.

Aristotle’s intent was to provide an account of physical objects: artifacts and living
organisms. Form unifies matter and produces robust objects. Current versions of
hylomorphism have broadened to include other kinds of mereological relationships,
some physical and some abstract. For instance, Mark Johnston uses molecular
composition as an example of a hylomorphic whole. Water has the parts of hydrogen
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and oxygen organized by the principle of hydrogen bonding. Johnston also gives a
hylomorphic account of events. And both Johnston and Koslicki take abstract objects
such as linguistic propositions, mathematical objects, and music as central examples
of hylomorphically structured wholes. 1

In its current version, proponents of hylomorphism agree that the parts that they
are theorizing about are, in the words of Johnston, “generic.” Parts can be physically
smaller units of a physical whole, space–time components of an event, or abstractia
such as variables in a mathematical equation. But how generic are parts? How far
does this theory extend? As I will show in the argument that follows, properties and
property parts do not fit well into this Aristotelian understanding of mereological
structure. But before I explore the limits of hylomorphism, I will explain the theory
itself. What is an organizing principle and what justifies adding it to the part/whole
ontology?

2 Hylomorphism and Organizing Principles

Organizing principles mainly explain the difference between genuine wholes, such as
objects, and ad hoc collections. It is taken as given that an arbitrary collection of
things, even contiguous things, does not itself constitute a genuine object. The
presence of an organizing principle explains why parts together create objects. Its
absence explains why parts together constitute only collections or groups.2

Without committing to a strict division between objects and non-objects and the
all-or-nothing states of the presence and absence of an organizing principle, we can
think of all collections of parts as having an organizing principle with differing levels
of robustness. Robust organizing principles demarcate objects. Thinner ones govern
groups or collections. The thinnest organizing principle is summation. Summing parts
creates a set or collection, not an object (p. 688).

Summation as an organizing principle does not put restrictions on what kind of
parts could be in an aggregate or how they would be arranged one to another. The
only requirement on a sum is that all parts exist.

Robust organizing principles have a rich explanatory role. They explain what parts
could be added to the whole. So for instance, the organizing principle of a telephone
makes it such that a telephone cannot have an engine as a part. They explain which
parts are necessary, as a heart or heart substitute for mammal. Robust organizing
principles explain the manner of material constitution and possible material consti-
tution of the whole. Axes cannot be made of feathers. They set requirements on the
orientation of the parts one to another, as in a hydrogen bond organizing the
placement and orientation of the hydrogen and oxygen atoms to one another in a
water molecule. And the organizing principle explains why parts have the particular
arrangement that they do and which arrangements are possible for that object. For
airplanes, wheels placed on the bottom work best.

In between the thin principle of summation and the robust organizing principles
that govern objects, we have ephemeral or pragmatic organizing principles that create

1 Mark Johnston 2006; Kathrin Kolslicki 2008.
2 Johnston (2006) makes a distinction between genuine objects, groups, and mere collections or sets.
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groups. For instance, “things in my house that need to be repaired” would constrain
some facts about the parts of that group. It may tell us what kinds of parts could join
the aggregate, but it does not tell us about how those things would be arranged among
each other or much about their material constitution. Such a pragmatic organizing
principle would make a group, not an object.

Some endorse a functional account of organizing principles, others an essential
property account. Koslicki ties organizing principles to natural kinds. There is also
the thought that different kinds of organizing principles apply to different kinds of
things. This proposal makes good sense. The organizing principles of an event such
as a dinner party may be functional. The event parts serve the purpose of creating an
enjoyable sociable gathering with a focus on the experience of dinner. But for other
kinds of things, this purposive view of organizing principles is too much. The
organizing principle of a simple object such as a triangle is best understood simply
as the formal or essential property of being a triangle.

One more metaphysical postulate shared by those who endorse hylomorphism is
that objects can be divided into parts in more than one way. Things tend to engender
more than one organizing principle. Kit Fine postulates a hierarchical relation among
the organizing principles of an object.3 A person can be organized as a carbon-based
chemical system, a mammal, and a human. An equilateral triangle is at once a shape,
a triangle, and an equilateral triangle. Since each operating principle circumscribes an
object, many objects co-exist in physical space.

Beyond explaining objecthood, hylomorphism is also postulated as an ontological
theory. Parts and the organizing principle among those parts constitute the essence or
defining characteristic of a thing. “What it is for something to be an ‘X’ is for its parts
‘Y’ to stand organized according to unifying principle ‘A.’” These are the words of
Mark Johnston who holds that “mereology is ontology.” A completed three-part
formula expresses what a thing is. So, for instance, what it is for a spoon is for a
handle and dip to be related in a principle that organizes them as a functioning utensil.
What it is for something to be a human is for the various living organ systems that we
have to be related in a way that supports human life. What it is for something to be
water is for it to have the parts of hydrogen and oxygen have the distinctive chemical
bond that forms them into water. Kollicki endorses something very much along these
lines. Following Aristotle, she takes the formal component to be a “recipe for how to
build wholes of that particular kind” (Koslicki 2008, 172).

3 Mereology and Hylomorphism

That part and whole is not essentially a physical relationship, a relationship between
physical objects and spatially (or spatiotemporal) smaller parts, is taken for granted
by the current proponents of hylomorphism. Parts are “generic.” Not only physical
objects and events but also non-physical abstractions such as linguistic, mathemati-
cal, and musical wholes have hylomorphic structure. And there are good reasons to
extend the theory in this way. The explanatory power gained by postulating an
organizing principle for physical objects applies equally to these abstractions. The

3 Fine 2006.
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organizing principle of syntax separates genuine linguistic objects such as proposi-
tions from word jumbles. The rules of algebra separate legitimate algebraic equations
from a nonsense sequence of variables and operations. The principles of music theory
distinguish the noise generated from random notes on a page from genuine music.

Further evidence that the new hylomorphism does not hold that parts are physi-
cally smaller than their wholes; Johnston makes it a point to show that hylomorphism
explains the predicament of co-located parts and wholes. An example of a co-located
part and whole is a tumbleweed and its stem.4 Sometimes a tumbleweed may consist
of nothing but its stem. In this situation, the tumbleweed and the stem are co-located
in physical space, but the stem is part of the tumbleweed and not vice versa. This set
of circumstances is handled by hylomorphism which postulates distinct co-existing
organizing principles. The organizing principle of the organism, the tumbleweed, and
the organizing principle of its part, the stem, both exist. But the organizing principle
of the part is subordinate to the organizing principle of the whole. The organizing
principle of the tumbleweed includes that of the functioning of the stem, but not vice
versa. The whole of the tumbleweed has properties that the stem could not have. It
reproduces, the stem alone cannot. In addition, the tumbleweed, not the stem, could
have the additional parts of flower and roots. Part/whole asymmetry is preserved by
postulating an organizing principle, even in the case of co-location.

Invoking hylomorphism to explain co-located parts and wholes further demon-
strates that the modern version of hylomorphism does not postulate that parts are
physically smaller components of their wholes, though a notable exception to this
general direction of Aristotle in modern metaphysics is David S. Oderberg. In Real
Essentialism, Oderberg explicitly maintains that Aristotle’s hylomorphism (or essen-
tialism) is a theory of physical objects. The organizing principle, or essence, for
Aristotle, reveals itself in the actual workings of physical things. Aristotle’s meta-
physical starting point was the coming into and going out of existence of things on
the material plane—a starting point that is obviously not suitable for non-physical
objects. Aristotle began with the postulate that things (material things) are finite and
so limited spatiotemporally. Those limits are explained by there being a mixture of
actuality and potentiality in them. Actuality limits potentiality in the physical world
by carving it into discrete elements. Actuality (essence or organizing principle) puts
physical limits on the amorphous reality of pure potentiality (matter.) It is not clear
how far Aristotle’s original full theory of material objects, including the organizing
principle’s or essence’s prior metaphysical underpinnings in actuality and potentiality,
could or should be rewritten to include non-physical objects such as mathematical
structures.5 Suffice it to say, Oderberg notwithstanding, in its modern incarnations,
Aristotle’s postulate of an organizing principle is invoked both for physical and non-
physical objects. And this is done, by and large, outside of the original context of
Aristotle’s entire metaphysical argument about the nature of physical objects.

For the purposes of the exploration to come, I take it as a starting point that the
hylomorphic formula works well in the case of physical objects, organized aggre-
gates, such as chemical compounds, events, and non-physical structured wholes such
as linguistic propositions, musical compositions, and mathematical equations. The

4 This example originated with Kit Fine (2006) and is repeated by Johnston.
5 David S. Oderberg (2007).
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operating principle is necessary in the ontological formula, and robust organizing
structure delimits genuine from non-genuine wholes.

4 Properties and Hylomorphic Mereology

Although hylomorphic structure explains the mereology of both concrete and abstract
objects, hylomorphism seems to fail as a theory of properties and their parts. Before I
show that this is so, I will make some preliminary remarks on properties. The
metaphysics of properties is an open field of inquiry.6 However, the only principle
about properties that is relevant to their mereology is the relationship of a property to
its parts. I take it as true that some properties have parts. A few examples: color is
composed of hue, saturation, and brightness.7 Sound is pitch timber and loudness.
Being muggy is a combination of two properties: high heat and high humidity. Bill
Clinton’s personality is composed of his wit, his mannerisms, his character traits, etc.
Being bilingual is composed of being competent in, for instance, Spanish and
English.

The only substantive point that I assume about properties is that when properties
are instantiated in the physical world,8 properties are necessarily co-located with their
parts. That point I take to be uncontroversial. An object’s hue is co-located with its
color; an object’s density is co-located with its volume. An expression of one’s wit is at once
an expression of one’s personality. And this point about necessary colocations separates
properties from objects, both abstract and concrete. While the tumbleweed and the stem
might at one point be co-located, that is certainly not a normal or necessary state of affairs.

What would it mean to extend hylomorphism to the mereology of properties? It
would mean that we add an organizing principle to the part and whole duo. Let us
take color as an example. Color is hue, saturation, and brightness. It is a genuine
property, so, on the hylomorphic account, it would be “organized robustly.” But right
here we see the problem. Color is just hue, saturation, and brightness. Nothing more,
not even a modest organizing principle, is needed. So too with the other properties
used as examples here. Mugginess is high heat and high humidity, nothing more
required. One’s personality is just a collection of its component traits. No additional
organization seems to be needed in a complete description of the whole.

This point is simple. An organizing principle is not necessary in a mereological
ontological formula for properties.

Moreover, postulating an organizing principle would not give us an explanation of
the difference between genuine and ad hoc properties. If we postulated an organizing
principle that unified the parts of color, sound, personality, etc. as wholes, that
principle would best be described as summation of the parts. But summation is not

6 I hold it as true that properties exist as abstractions and that they are instantiated in particular patches of
physical space. The point about properties and their parts is really about their instantiated instances.
7 Color is complex and probably is not best thought of as a property in physical space, but a product of
interaction with light, surface, and visual system, but the added complexity does not matter here. All we
need is that whatever color is, it will be the same physical location eye/object or event as hue.
8 I use the words “instantiated” but I do not think what I say here even commits me to the idea that
properties are abstractions which are instantiated in the physical. These points here are equally applicable to
a trope view of properties. If we deny that properties are universals or abstractions, then what I say applies
only to the particulars, be they abstract or concrete.
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robust. And summation would also be the organizing principle behind ad hoc
properties, such as the conjunction of being red and being round.

In the cases just described, an organizing principle is not needed in the ontological
formula. Other kinds of properties pose problems for hylomorphism. In the group of
properties that I am about to discuss, an organizing principle is needed in the mereo-
logical formula, but the presence of the organizing principle does not mark out genuine
wholes. The kinds of properties I have in mind are physical properties that are mathe-
matical functions of one another. Density is mass divided by volume.D 0 m/v. Force is
mass times acceleration (F 0 m × a) and pressure is force/area. Arguably, these
properties, density, force and pressure, for instance, have component parts and might
deserve to be considered as wholes with hylomorphic structure. The mathematical
equations that express the relationship between whole and parts fit seamlessly into the
hylomorphic ontological formula. Density is a relationship of division between mass
and volume. Force is the product of mass and acceleration.

However, despite the prima facia reasons to think that these properties belong in
the theory of hylomorphism, when we look closer, we find that the organizing
principles do not work to distinguish the genuine from the ad hoc whole. Consider
again the formulation of density. D 0 m/v. And now consider the relationship between
mass, density, and volume expressed as m 0 d × v. In this formula, mass is expressed
as a function of density and volume. This equation is true, but we would not want to hold
thatmass is awholewith density and volume as parts. But hylomorphism cannot help. There
is no difference in the robustness of the organizing principle that exists in the first
formulation and the level of robustness in the second formulation. Multiplication and
division I would say are equally thin or robust. And so we cannot call upon the organizing
principle to distinguish the genuine whole, density, from the ad hoc whole, mass.

Suppose we did want to explain the difference between parts and wholes in these
kinds of cases. That distinction between parts and wholes would have nothing to dowith
the robustness or lack of it in the organizing principle that binds parts, but rather it would
have something to do with the nature of the parts themselves. We would solve the
reversal by saying that the property parts, for instance, the properties of mass and
volume in the formula for density, are basic. Density is then composed of its more basic
parts, mass, and volume. Perhaps we would argue that the parts are epistemically basic.
We might argue that we can determine mass independently of density, but we cannot
determine density independently of mass. Or we might argue some kind of logical
atomism in which some properties are ontologically primitive. With any such argument
to distinguish wholes and parts, an organizing principle and its level of robustness would
play no explanatory role. It would not distinguish the genuine from the non-genuine.
Hylomorphism and the organizing principle do not work in the mereology of these kinds
of properties either.9

9 There is a skeptical objection to the idea that these kinds of physical formulae are genuine part/whole
relationships to begin with. One might deny that there is any truth of the matter to which formula expressed the
correct part/whole relationship. Since a whole cannot be a part of its part, this position would be tantamount to
denying that these kinds of formulas are mereological relationships at all and that part and whole are misapplied
here. The part/whole relationship is not asymmetric and so mass is not a part of density; neither is density a part
of mass. Nevertheless, if we wanted to maintain that there is a fact of the matter on which are parts and which
wholes, we would not invoke organizing principles, but rather a foundationalism about parts.
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5 Explaining the Failure of Hylomorphism for Properties

Let us take stock. Parts are not completely generic as claimed by the proponents of
hylomorphism. The theory works well for objects, complex aggregates, events, and
abstract structures. It fails for properties.

Clearly what is going on in the case of properties is that the organizing principle is not
organizing anything in space. The parts are not organized among each other in any way
and so the organizing principle has no explanatory role. But there is an oddity here.
Hylomorphism explains abstract wholes and parts well as in the case of mathematical
and linguistic objects. Like properties, abstract parts and wholes are not in physical
space either. Why does hylomorphism fail for properties and work well for abstract objects?

I do hold that linguistic, mathematical, and musical wholes and parts are abstract.
They themselves are not in physical space so it is not correct to say that abstract
properties are co-located with their abstract parts. Neither whole nor part is located in
physical space. Hence, their parts could not be physically smaller than their wholes.
Nevertheless, it is not trivial that even though they are abstract, in their representa-
tions, parts are physically smaller than their wholes. Propositions expressed as
sentences are larger than the words that compose them. Notes are smaller than scores.
Variables are smaller than equations. The parts, while abstract, are physically repre-
sented as smaller than their wholes. And even as we maintain the thesis that linguistic,
mathematics, and music are essentially abstract. It is also true that the organizing
principle puts restrictions on the possible physical location of the representations of
these parts and the representation of these wholes.

For instance, take the specific example of an organizing principle in linguistics—
the relationship of linguistic dominance. If we postulate a tree structure to linguistic
propositions, the principle of dominance tells us that certain phrases govern and
restrict other phrases. In the example: Catherine breaks the candy dish. The domi-
nance relationship tells us that the noun phrase “the candy dish” is dominated by the
verb “to break.” This relationship explains the left to right ordering of the words on
the page, the possible ordering of words on the page that would preserve the meaning
of the proposition. The structure of linguist dominance is part of an explanation
between the difference between genuine propositions and nonsense word sequences.
While dominance is a theoretical organizing principle that holds among abstract
component parts, it has real power in determining the physical ordering of the
representations of those parts within the representation of the whole. This organizing
principle ultimately does organize parts in physical space.

So, in a mereologically structured way, the organizing principle of dominance
restricts the relationships that appear in the left to right ordering.10 And violating the
principle explains genuine linguistic units from the ad hoc jumbles. While we can
think abstractly of propositions and their parts having abstract logical relationships,
those will be expressed spatially in this world.

Similar cases could be explained with music and the principles of music
theory, or in mathematics. Organizing principles restrict and organize the

10 And mirroring the logical relationships that we require of parts and wholes, dominance relations are
irreflexive, transitive, and asymmetric. I wish to thank Brian Beakley for explaining this linguistic
relationship as an especially good example of an organizing principle for abstract objects.
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placement of physically smaller representational parts into physically larger
representational wholes.

This is not the case with properties such as density that can be expressed as a
function of volume and mass, or equally, mass can be a function of mass and density.
And we might say that color is hue and density and saturation. Or color without
saturation is hue and brightness. There is no inherent representational structure where
parts are smaller than their wholes.

I would hold that hylomorphism properly extends only to those cases in which the
part and whole relationship is essentially physical, spatially and temporally, either
directly or in its representational structure. In all cases, parts are physically (spatio-
temporally) smaller than their wholes, either directly or necessarily in their represen-
tational schemes. This is not the case for the failure cases of hylomorphism.
Hylomorphism does not work in those cases where parts are necessarily co-located
with their wholes.

I will consider one objection to my proposal that parts are physically smaller than
their wholes, in the hylomorphic ontology. As discussed, the hylomorphic formula
does perfectly well in explaining co-located parts and wholes, the tumbleweed and
the stem. Hylomorphism works. It explains this case. The functioning of the plant is
subsumed by the function of the stem and not vice versa. So a tumbleweed is a stem
and flower and root, etc. organized as a fully functioning plant. The asymmetry in the
organizing principles preserves the asymmetry of the part and whole relationship
even when the physical location of part and whole is identical. How is it that parts
must be physically smaller than their wholes?

My answer is that even in these special cases where a part is not smaller
than its whole, there is still an inherent spatial dimension to the object whole. I
think that these cases are a special case in which the full functioning of the
organism would only occur when all physically smaller parts are present. For
instance, without a flower, the tumbleweed is not fully functioning. In the same
way that a coffee mug may consist of a handle and cup, if the handle were
broken off, the coffee cup may not have the convenience or protection from the
heat that it otherwise would have with all physically smaller properties in place.
The dinner party may be co-extensive with just the entrée course, but that
would be a truncated and limited dinner party. And it is only through the
addition of other physically smaller parts that the whole could fully be a whole. And
once any other part is added, the parts are then physically smaller than the whole.
Other physically smaller parts are possible in the cases of objects and events; in fact,
those physically smaller parts would be necessary to the full functioning of the whole.
Spatiotemporally smaller parts matter.

6 Conclusion

In the case of properties, parts are necessarily co-located with their wholes. This is a
different case and shows us clearly that Aristotle’s theory is truly a theory of form
unifying matter, where, by matter we mean spatially temporal smaller parts, either in the
object itself or its necessary representational form, organized and unified into a whole.
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