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Introduction

Causes and Becauses

Aristotle says that in order to really understand a thing, we need to understand its
aitta, and he distinguishes between four kinds of aitta. This term, aitia, is usually
translated as “cause.” However, not all of Aristotle’s four aitiol are causes in the
modern sense of this word. Perhaps none of them are. There are no English words that
are a direct translation, but if one uses “cause,” some explanation should be added as
to what it is supposed to mean in this context. A common way of doing so is to give

an example like the following.

Take an artifact, such as a silver cup. The material cause of the cup is the silver it
is made of. Its formal cause is the shape into which the silver was brought when
the cup was made. The efficient cause of the cup is the person who made it (or,
perhaps, the capacity of making it). Its final cause is the purpose for which it was

made, which is presumably the purpose that its maker had in mind.!

This way of explaining Aristotle’s four causes is misleading in several respects
(Sprague 1968). To begin with, it explains all of the causes by using a single example,
which Aristotle never does, and this single example is in most cases an artifact, such
as a silver cup, a statue, or a house. Although Aristotle refers to artifacts in many of
his examples, they are not the main targets of his distinction of causes. His four
causes are primarily causes of natural things, and natural things differ from artifacts in
precisely the respects that are highlighted in the cup example. When natural things

come into being, they are not created with a purpose in mind, and not by shaping a

I See the similar account given by Heidegger in Die Frage nach der Technik,

Gesamtausgabe 7, p. 10-11.
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given portion of independently identifiable matter. Rather, they grow by themselves,
by taking in and exchanging matter, so that both their matter and their form undergo
considerable change during their development. This makes it difficult to apply the
distinctions, as drawn in the cup example, to natural things. Given that many natural
things were never made out of a given portion of matter, it is more difficult to
distinguish their form from their matter than it is in the case of a silver cup. Further,
Aristotle writes that the formal and the final cause of a living being are the same (e.g.
Physics 11 7, 198a24-25). Again, it would be odd to say this of the shape and the

purpose of a cup.

Vlastos suggests that we understand Aristotle’s distinction of four causes better
when we translate “X is the aitia of Y” as “Y happened, or happens, or is the case,
because of X (1969, p. 293-4). Accordingly, Hocutt refers to them as the four
“becauses” and claims that for Aristotle, causes are explanations (1974, p. 388). This
leads us far away from the cup example. For instance, if Aristotle’s causes were

explanations, silver could not be one of them. Silver is not a kind of explanation.

Some think that what is wrong with Hocutt’s proposal is that Aristotle’s causes are
real phenomena in the world, whereas explanations and their parts are only bits of
language (Mure 1975; Furley 1996, p. 60). However, if this were the only problem, it
could be easily avoided. Any explanation must state facts and refer to things, and we
can easily switch back and forth between explanation and their parts on the one hand,
and the facts and things they refer to on the other (Johnson 2005, p. 41). Still, the
silver does not cause the cup, any more than “silver” explains “cup.” Likewise, many
reasons against identifying the material cause of the cup with the explanation,
“because it is made of silver,” are also good reasons against identifying it with the fact

to which this explanation refers.

The intuition that Aristotle’s causes provide explanations is often expressed by
saying that they correspond to answers to Why-questions (van Fraassen 1980a, p. 24;
Irwin 1988, p. 94; Hiibner 2001, p. 378). Indeed, Aristotle seems to introduce them in

this way:
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For since our undertaking is for the sake of understanding, and we do not believe
that we know each thing before we can grasp the “why” [t duct T(] of it (this is
to grasp its first cause), it is clear that this must be done by us with regard to
coming to be and destruction and all natural change, whence, knowing the
principles of these, we may try to reduce each one of the things sought to these

[principles]. (Physics II 3, 194b17-23, tr. Coughlin, modified)

Aristotle seems to say that to know the cause of something is to grasp the “why” of
it. Now if Aristotle’s causes were answers to Why-questions, it would be obscure why
there should be exactly four kinds of them. It is of course easy to come up with a set

of questions that match the cup example:

Why is this cup shiny? — Because it is made out of silver.
Why does the cup not fit in the drawer? — Because of its shape.
Why does this cup exist? — Because someone made it.

Why is this cup on the table? — Because this makes the room look nicer.

This list of questions, however, is rather ad hoc. One might easily go on asking
Why-questions about the cup, and not all of these questions would clearly correspond
to one of the Aristotelian causes. Why is it made out of silver? Why is it so
expensive? Why don’t we get another one of these? As Falcon notes, “not all why-
questions are requests for an explanation that identifies a cause, let alone a cause in
the particular sense envisioned by Aristotle” (2008, section 2). Taken as a
classification of Why-questions, Aristotle’s scheme is thus at best an “over-

simplification” (van Fraassen 1980b, p. 131).

On the other hand, the four Why-questions above are not as easily kept apart as
one would like, so that there might well be fewer than four general kinds of them. On

a more general level, Why-questions seem to divide into two rather than four kinds:
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requests for reasons for acting, and requests for causal explanations in the modern
sense of “cause.” For instance, a satisfactory explanation of why the cup is shiny
seems to be that its surface reflects light easily, and this looks like the beginning of an
explanation in terms of efficient causes. Further, such causal explanations might still
be more fundamental than explanations that cite reasons for acting, so that all kinds of
answers to Why-questions might ultimately reduce to one. A good explanation why
the cup is on the table might be that someone had a certain desire, which (efficiently)
caused that person to put it there. Seen in this way, all causes seem to boil down to

efficient causes (cf. Irwin 1980, p. 96; Freeland 1991, p. 50; Furley 1996, p. 62).2

Thus the suggestions that causes are answers to Why-questions does not help to
preserve the variety of Aristotelian causes. On a very general level, answers to Why-
questions seem to divide into fewer than four kinds, and on a less general level, there
seem to be more than four kinds of them. This is also the main problem with Hocutt’s
suggestion that causes are explanations. There are not exactly four kinds of
explanation, nor are there exactly four kinds of real phenomena to which explanations
refer. Consider, again, the material cause. If causes were explanations, the material
cause would have to be a special kind of explanation, which would presumably
explain something on the basis of facts about some matter. However, the idea that
such explanations constitute their own kind is in at least as bad a position as the idea
that any syllogism that refers to an action is a practical syllogism. As Anscombe

writes,

... one might easily wonder why no one has ever pointed out the mince pie

syllogism: the peculiarity of this would be that it was about mince pies, and an

2 There may be further kinds of answers to Why-questions that do not reduce to
efficiently causal explanations, such as mathematical explanations. However, even if
these should be the same as explanations in terms of formal causes (cf. Physics II 7,
198al17), the argument above still shows that it is difficult to distinguish between

explanations in terms of material, efficient, and final causes.
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example would be ‘All mince pies have suet in them—this is a mince pie —

therefore etc.” (1957, §33).

Anscombe’s point is that there are no good reasons for distinguishing kinds of
reasoning only by their subject matter. If practical reasoning is to be taken seriously as
a special kind of reasoning, it must be special in virtue of its logical form. This point
need not apply to all kinds of explanatory reasoning. One might, for instance, define
mathematical reasoning as reasoning about mathematical objects, and thus distinguish
it from other kinds of reasoning in terms of its subject matter. However, it does not
seem as appropriate to distinguish material from formal or efficient explanations by
saying that the former refer to matter, whereas the latter refer to forms or efficient
causes. Here, the subject matter is not sufficiently different. For instance, a material
explanation of why the cup is shiny is not clearly distinct from formal and
(efficiently) causal explanation of the same: It is shiny because of its matter, because
of the form of its surface, and because it reflects light. Therefore, if any explanation
that refers to matter were a material cause, one might easily wonder why no one has
ever imagined a mince pie cause. This would be an explanation that refers to mince
pies. If causes were explanations, it would be difficult to see why there should be four

of them. There seem to be no formal differences between them.

Perhaps we should not suppose, then, that Aristotle’s causes are explanations or
answers to Why-questions. And indeed, Aristotle only says that they are answers to
the question Ouct Tt, and this question is more general than our question “Why?” It
asks for an account (AOYog, Metaphysics A 3,983a28), but one may also give an
account of what a thing is, or how it is structured, and this is not to explain why it
exists and why it is structured in this way. The question d1a ti asks on account of
what, in what capacity, or in virtue of what something is such and such, and asking

“Why?” is only one way of asking this. Other ways of asking Oi0. Tt are: How did this
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happen? Who did this? What’s the point? What does it take to be this kind of thing?’

For instance, the questions “By virtue of what are these bricks a house?” and “Why
are these bricks a house?” are not equivalent. The bricks are a house because someone
arranged them in a certain way, so that they provide shelter. These are the efficient
and final cause of the house. Now one might as well say that the bricks are a house in
virtue of having been used to build one, or in virtue of providing shelter. But the
phrase “in virtue of” also has a different sense, in which it does not answer a Why-
question. For instance, that in virtue of which the bricks are a house may be taken to
be the way in which they are arranged, and to say in what way the bricks are arranged
is not to say why they are a house. The question to which it is an answer is not “Why
are these bricks arranged so that they constitute a house?”” but “How are they arranged

so that they constitute a house?”

Also, to ask “Who did this?” is not the same as asking “Why was this done?” The
latter question asks for an explanation, the former merely concerns the attribution of
an action to an agent. When we say that Polycleitus made a statue, we do not actually
say why the statue was made; all we say is who made it. That Polycleitus made the
statue also means that one may find out why it was made by asking Polycleitus.
Polycleitus is responsible, he should be able to give an answer to the question “Why?”
In this sense, he may also be said to provide an explanation. Still, to say who did it is

not to say why it was done.

Aristotle’s four aitiow are not causes in the modern sense of the word “cause,” in
the same way in which his question dia i is not our question “Why?” In order to
understand what they are, and why there are four of them, we need to understand what
the question vt Tt means, and why there are four ways of answering it. Since dua Tl
does not always mean “why,” we cannot understand the four ways of answering it by
investigating Why-questions and their answers. When Aristotle says that the silver is a

cause of the cup (194b25), he does not say that silver is the cause for the cup’s being

3 Charlton translates the Oud Tt in 194b19 as “on account of what,” Wicksteed (in the

Loeb edition) as: “how and why.”
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shiny, nor does he say that the fact that silver has been shaped explains the existence
of the cup. He simply relates the cup to the silver as one of its causes, and this is not
the kind of explanatory relation that would hold between a fact and the explanation
why it is so.

Frede points out that Greek philosophers generally distinguish between the aitiov
of a phenomenon, which is something that is responsible for it, and its aitia, which is
an account or explanation of why and how an aitiov is responsible for this
phenomenon. He also notes that Aristotle does not observe this distinction (1987, p.
129-30). Had Aristotle done so, he would probably have consistently used the term
aitiov rather than aitia for his causes (as he does in Physics II 3, 194b24). They are
not kinds of explanations or answers to Why-questions. Rather, they correspond to
four ways in which one should look at things in order to understand them, and
eventually be able to answer Why-questions about them. Just as we may ask
Polycleitus in order to find out why and how the statue was made, we may investigate
certain aspects of natural phenomena (ask them, as it were) in order to find out why

and how they come about#

When Aristotle says that in order to really understand a thing we need to ask four
kinds of question about it, he says that we may find answers to Why-questions about
this thing by asking four questions that are not Why-questions. These other questions

are questions like the following:

What is this made of?

What does it take to be this kind of thing?
What made this happen?

What is this for?

4 In the sense in which Heidegger says that the question of what nature is must
address the movedness of natural things (“bei der Bewegtheit dieses Seienden

anfragen,” Vom Wesen und Begriff der ®001g, Gesamtausgabe 9, p. 245).
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It is, of course, still not obvious why there should be exactly four kinds of What-
questions, any more than it is obvious why there should be four kinds of Why-
questions. All we have achieved by turning from Why-questions to What-questions is
to direct our attention away from “becauses” and explanations. In doing so, we have
also turned back towards the cup example and its flaws. We still do not see why there
should be exactly four kinds of Aristotelian causes, and what each of them is.

Showing this is the aim of the present book.

Things to Keep in Mind

I take it that the four causes are primarily causes of natural things and processes.
All of the following is therefore about such things and processes, and only
accidentally about artifacts and intentional actions. The reader should keep this in
mind. Counterexamples that involve artifacts, mathematical entities, or intentional
agents may not be relevant. For instance, I will eventually claim that the matter of a
thing is something that turns into this thing as a result of the thing’s natural
development, and this is obviously not true for artifacts and their matter. Silver does
not naturally turn into a cup, and cups do not naturally come to be out of silver. Also, |
argue that the formal cause of a natural thing must be a compound thing, and this does
not apply the formal causes of immaterial and mathematical entities. For instance,
Frede argues that in Metaphysics ZH®, Aristotle claims that the primary substances
are pure forms, and that material substances are substances only in a secondary sense
(1987, p. 79). In a context that only involves natural things, material substances are as
primary as it gets, and therefore, I can leave it open whether pure forms are even more
primary.

Another thing that should be kept in mind is that I use the term “cause” only
because it is the standard translation of aitto (and aitiov). As a translation of aitia,
“cause” behaves in unusual ways. It is not associated with the usual verbs and

adjectives, so that in general, there is no causation or causality associated with it.
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There is no aitiation or aitiality, as it were.5 Also, causes in the sense of aitiow do not
generally have effects. There are no material effects to result from material causes.
This makes it look as though “cause” is really not an adequate translation at all. On
the other hand, it makes it easy to distinguish the ordinary sense of “cause” from the
one that the word takes on when it translates aitio.. Whenever there is causation,
causality, or an effect involved, the word “cause” can only have its plain English
sense. I exploit this in order to keep the Aristotelian and the modern sense apart. By
“cause” I generally mean an Aristotelian cause, unless stated otherwise; when I speak
of “causation” and “causality” I generally refer to causation and causality in the
modern sense of the word “cause,” again unless stated otherwise. As for “cause” in its
capacity as a translation of aitia, I pretend to know nothing about its meaning, so that
this meaning may emerge from the ways in which Aristotle actually uses the word
that it translates. The labels “material cause,” “formal cause,” etc. are not used by

Aristotle. I also use them without putting any weight on their literal meaning.

Further, I use the word “type” in a somewhat technical sense. In this sense,
something is an instance of a type to the extent to which certain standards of typicality
apply to it; not to the extent to which it satisfies them. I will not formally introduce
this sense. Rather, the word as used by me will gradually acquire it, especially in the
course of Chapters 5 and 6. The sense I am giving it is in any case not far from what
seems to be its literal sense; for “type” and “typical” are obviously related. That I am
using “type” in a special sense is important to keep in mind when reading Chapter 10,
where I argue that when something can be shown to contribute to the well-being of a

living being, it may be taken to be typical for it.

The reader should further be warned that in a way, this is not a book about
Aristotle. Whenever I say something about Aristotle in the following, I have made
sure, to the best of my ability, that it is adequate and accurate. I am, of course, liable

for possible misreadings and misinterpretations, so that if anything that Aristotle says

5 Aristotle uses the term aitioowg once (Poetics 18, 1455b31), but there it means

“accusation” (not “causation”).
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should contradict what I say about him, I would have to defend what I say or take it
back. However, my primary aim is not to say correct things about Aristotle or to
explain how he came to think what he thought. My primary aim is to say what
Aristotle said, not in the sense of reporting what he said but in the sense of repeating
and elaborating on it. Repeating a claim comes with more responsibility than
reporting it. In general, I endorse the claims that [ attribute to Aristotle, so that I am as
accountable for their intelligibility and truth as I think Aristotle is. Taking this kind of
vicarious responsibility is the best way of finding out whether Aristotle was right or

wrong.

Some of the following is not about Aristotle in a more obvious sense. It is,
ostensibly, about Hume, Kant, Austin, Anscombe, and others. If this were a book
about Aristotle, these authors might play a marginal role in it, by helping modern
readers to situate Aristotle’s views within their own philosophical context. As it
stands, they play a less than marginal role. A discussion of their views is important,
and sometimes essential, for understanding the way in which I say and develop what

Aristotle said.

The Introductory Chapters Introduced

A previous version of Chapter 1 was accepted for publication a while ago. I have
been very conservative about the accepted version (Hennig 2009) and applied many
changes only to the book version; as a result, the two versions differ in many details.
In particular, I have rewritten section 4 and omitted the better part of the concluding

section. Chapter 1 may be read as a summary or outline of the overall argument.

On the face of it, Chapter 2 is not at all concerned with Aristotle and his four
causes. It introduces and explains Austin’s distinction between two directions of fit.
This distinction has been widely misunderstood, and it is important for my purposes
to restate it in its original form. I find it convenient to do this by confronting Austin,

who gave it its name, with Kant, who would have had good use for it.

The second chapter may be read as a reflection on method, in general as well as in
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particular. It gives a rough impression of how a priori knowledge is possible and thus
of the status and possibility of genuinely philosophical claims. This concerns the
method of the present book, insofar as it is a philosophical work. The distinction
between two directions of fit also performs more specific tasks in the following. It
makes a brief appearance in Chapters 3, sections 4 and 5, in a gloss on Aristotle’s
distinction between L and TolOvOE, and in relation to Plato’s Timaeus and Cratylus.
Above all, it is important in Chapter 6, section 5, for explaining how essences differ
from properties. I argue, generally, that essences are that in terms of which we may
identify an object, without yet describing it as having certain properties. The
distinction between two directions of fit explains how this is possible. Incidentally, in
section 6, it will also help to address the question whether Aristotle’s forms are

universal or particular.

The Causes In More Detail

Beginning with Chapter 3, the project outlined in the first chapter is carried out in
more detail, in the form of two chapters devoted to each of the four causes. These
chapters vary quite a bit as to their background, topic, style, and method. This is
partly due to the fact that I wrote some of them long before I knew that they would
get to belong together. Further, Chapter 1 already goes into some of the details
concerning Aristotle, and there is no need to repeat things that are already clear
enough. Sometimes, it was necessary to add more of the same to the discussion that
had already taken place in Chapter 1. In other cases I find it more helpful to engage in

an independent discussion and defense of what I take to be Aristotle’s position.

This does not so much concern the two chapters about the material cause (3 and 4).
They are based on a published paper (Hennig 2008), which is almost exclusively
concerned with things that Aristotle and Plato say. In the published paper, I had
treated the Timaeus somewhat carelessly. I have tried to make up for this in the book
version, and this has led to considerable changes in the chapters on matter. Both of

them differ from the chapters about the other causes in at least two respects. First,
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they discuss only one special kind of material cause (namely matter), whereas the
other chapters are not restricted to special cases of the respective causes. Second, the
chapters on matter refer much less than the others to modern or contemporary
debates, such as the problem of material constitution or the concept of matter in
modern physics. An excuse for this might be that “in the case of matter, the deepest
and most promising insights remain those of Aristotle” (Chappell 1973, p. 680). Still,
I could have written about the material cause in the same way as I treat the efficient
cause, for instance, or vice versa. [ have not, but I do not think that this is a bad thing.
It brings in more variety. Chapter 1 shows that the causes form a system, so that many
things that may be said about the material cause may also, mutatis mutandis, be said
about the efficient cause, and many things that are true of formal causes are also true
of final causes. If I had written about all causes in the same way, I would have had to

repeat many details.

The two chapters on the formal cause (5 and 6) are somewhat independent and
different from one another. The aim of Chapter 5 is to develop the notion of a type
and to set it off against competitors, such as extensionally defined sets, intensionally
defined classes, biological species, and the like. Chapter 6 defends a reading of
Aristotle that is already present in Chapter 1, and that corresponds to the systematic
results of Chapter 5. It concludes by invoking the distinction between two directions
of fit in order to explain how the primary use of type terms differs from the primary
use of predicates. Both chapters have been newly written for this book, though some

parts of them are based on a very old unpublished draft.

Causality (that is, efficient causality) is a big topic in modern and contemporary
philosophy. Our very idea of what causes are has been shaped by discussions of
Hume’s conception of causality. Therefore, it is important to directly address Hume
and his followers, if only in order to see to what extent their views differ from
Aristotle’s. Actually, I do not even explicitly compare Humean accounts of causation
with Aristotle’s notion of an efficient cause. Rather, I discuss Hume’s conception in its

own right and show in what ways it is mistaken. As it turns out, many of these are
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also ways in which Hume’s conception differs from Aristotle’s. On the face of it, the
two Chapters on causality (7 and 8) are rather remote from Aristotle. I trust that what I
say about Aristotle’s efficient cause in Chapter 1 is clear enough and that it will
eventually become clear how it relates to my arguments against Hume and more

recent accounts of causation.

In Chapter 7, I argue that efficient causation is not a relation between distinct
items. I do not as explicitly argue against the idea of a causal relation between
material, formal, or final causes and what they are causes of. Since the efficient cause
is the cause that has an effect, it lends itself more easily than the others to the idea of a
causal relation between two distinct items (cause and effect). I take it that if it is
wrong to speak of a causal relation between distinct items in this case, it is more
obviously wrong to speak of causal relations in the case of material, formal, and final
causes. The result of Chapter 7 may thus, mutatis mutandis, be extended to all four

causes.

The upshot of Chapter 8 is that for a process to be causal is the same as to
instantiate a type of natural process. Given my notion of a type, this means that
processes are causal insofar as they are subject to standards of typicality. Taken
together with claims that I defend elsewhere in this book, this implies that processes
are causal if and only if they have a final cause. This latter claim is further elaborated

upon and defended in Chapter 9.

In Chapter 9, I draw a distinction between internal and external final causes. This
distinction also applies to efficient causes, and it is important for understanding the
examples that Aristotle gives of efficient and final causes. I take it that the notion of
external final and efficient causes is less basic but more familiar to us than the notion
of internal final and efficient causes. In his examples, Aristotle therefore usually refers
to external causes. My discussion, in contrast, will most often focus on internal
causes. Since external causes can be defined on the basis of the more basic notion, this

does not constitute a real difference between my account and Aristotle’s.

The final chapter is based on a paper that has been under review for several years
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now. In a way, it starts a new agenda. In Posterior Analytics II 11, Aristotle writes that
the four causes relate to four kinds of syllogism. How they do so is a difficult question
to which I have no general answer. In Chapter 10, I discuss what is probably one of
the more difficult cases: reasoning about final causes. Among other things, I suggest
canonical forms of practical, teleological, and functional reasoning. In a similar way,
one might establish rules for material, formal, and (efficiently) causal reasoning.
However, this would easily fill another book, and it is far from clear, for instance, how
material and (efficiently) causal reasoning would differ from each other as kinds of

reasoning.
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Conclusion

What follows is a rough summary of some of the more basic claims made in this
book. It goes without saying that they cannot all be adequately expressed and
defended within a few pages; they have already been explained and argued for in the
rest of this book. Also, I have sometimes distinguished between what Aristotle
literally says and what I take to be a possible and helpful position that he does not
explicitly take, which nonetheless matches and explains other things he says. In this
conclusion, such distinctions are blurred. It should therefore not be taken to represent

Aristotle’s stated views.

Throughout this book, I have been concerned with natural things and processes.
Natural things are things with an inherent principle of motion and rest, and natural
processes are processes that are governed by such principles. Principles of motion and
rest may be thought of as standards of typicality that apply to the processes that are
governed by these principles. That they are inherent to a thing means that such
standards of typicality follow from a proper account of the thing’s nature. Both
natural processes and things are instances of types insofar as they are subject to
standards of typicality, not insofar as they meet them. Natural things are such that one
may assess on the basis of their own nature whether the processes in which they are
involved are typical and natural for them. A natural thing is a thing for which there are
intrinsic standards of typicality. The standards of typicality that apply to artifacts, in
contrast, do not arise from an account of their nature but from an account of the nature

of the living beings that produce and use them.

Aristotle’s four causes are primarily causes of natural things and processes. They
correspond to four questions that one must raise about them in order to treat them as
the natural things and processes they are. Natural things are capable of change. In
order to study them, one must therefore study the processes in which they are

typically involved. Further, the ways in which natural things change and develop are
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governed by standards of success and typicality. Natural things may fail to change and
develop according to these standards, and the natural processes they undergo may
take atypical courses or remain incomplete. For each natural thing, one must therefore
distinguish between that which potentially meets the respective standards and what it
would be if it satisfied them. The first is something that potentially is a thing of a
certain kind, out of which such a thing may come to be. The second is what the first
potentially is. The same distinction between a potential and its possible actualization
must be observed concerning natural processes. All in all, four questions must be

raised, none of which is a Why-question:

out of what? what?
concerning natural things: material cause formal cause
concerning natural processes:  efficient cause final cause

The Material Cause

The material cause of a natural thing is something that potentially is this thing.
This does not mean that everything that potentially is a thing is its material cause. One
must in any case begin with a given material substance, a T00¢ Ti, and may then ask
which thing it is, in this case, whose potential is being partly or fully realized by the
substance. To describe something as the material cause of a natural thing is to
describe it as potentially this thing. In order to describe a potential as such, one must
describe how it is actualized. Therefore, the material cause of a thing is not
conceptually separable from this thing. The form of a potential is the form of its
actualization. A potential and its actualization are neither two different things, nor are
they two parts, ingredients, or constituents of one thing, nor is one an attribute of the
other. They are the same in the sense that one of them is potentially the very same as

the other actually is. A potential beaver is potentially the very same as an actual
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beaver (namely a beaver). On the other hand, a potential and its realization are not
identical because the potential may fail to be realized, so that it is only potentially
what the actualization is. Actualities cannot, as such, remain merely potential.

Potentials and actualities have different modal properties.

Essences

The matter of a natural thing is something that potentially is a typical instance of
the thing’s type. The paradigmatic form of a natural thing is what its matter
potentially is. “Potentially” has a generic and normative sense here: What a thing
potentially is, is what instances of its kind typically are. The paradigmatic form of a
thing is not a feature or property of this thing and it is not a further thing that would
be related to it, but it is also not identical to this thing. Paradigmatic forms are
essences, and the essence of a thing is what its definition defines. Essences are general
because definitions are general. The paradigmatic form of a thing is what this thing is,
and what this thing is may be what other things are as well. This, however, does not
imply that essences are properties. The definition of a compound thing defines a
compound thing, and if the essence of the thing is what this definition defines, it must

also be a compound thing.

Before we can attribute properties or features to anything, we must identify a
subject to attribute them to. Essences are that in terms of which we may identify
natural things as instances of types. The difference between these two acts, identifying
a thing and attributing properties to it, can be explained by using Austin’s distinction
between two directions of fit. Austin distinguishes between several ways in which a
sentence such as “#123 is a rhombus” may be used. For instance, one may utter it as
an answer to the question, about an item (#123), whether it fits a given type
(“rhombus”). This is what Austin calls casting: An item is referred to in its capacity of
fitting a description. In casting, the direction of fit is item to type; item #123 is chosen
in virtue of fitting a description. Another possible use of “#123 is a rhombus” is to

give it as an answer to the question, about #123, what type it instantiates. Here, #123
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is described as a rhombus, and the direction of fit is description to item. The

description “rhombus” is presented as fitting the item. Austin calls this use stating.

On the basis of Austin’s original distinction between casting and stating, I
distinguish two parts of what I call a Sellarsian sentence (“This such is so and s0”). In
a Sellarsian sentence, “this such” casts an item as falling under a certain description or
fitting a type, and “is so and so” states that the item thus cast has certain properties.
Sellarsian sentences are somewhat artificial constructs because it happens only very
rarely that an item is freshly cast and described in one single sentence, and there are
many ways of casting things other than uttering (parts of) sentences. The division of
labor between the parts of a Sellarsian sentence needs to be projected onto our use of
language and thought as a whole. If this succeeds, it may help us understand what
essences are. Essences may then be taken to be that in terms of which we cast a thing,

in order to state something of it.

Casting something is like calling a name. One may call a name without knowing
whether anyone with that name is present. If someone responds, one has good prima
facie reasons for assuming that this person has that name. When one successfully
casts an item as an instance of a type, one also has good prima facie reasons for
assuming that it actually is an instance of this type, even though in some cases it may
fail to be one. Whether it is possible to miscast an item as something else depends on
how general the casting term is. “Empirical object” is one of the most general casting
terms, and if Kant is right, certain substantive claims must hold true of all objects that
we can possibly cast as empirical objects. By reflecting on the way in which we must
cast empirical objects in order to get hold of them, we can find out certain things that
must be true of them. Since we can do this prior to actually casting and investigating
any actual item, this reflection may result in a priori knowledge about all empirical
objects. Further, it does not seem to be possible to miscast an empirical object for
something else. Everything that can be cast by using an empirical casting term must
be an empirical object. It may be that there is no empirical object at all to be cast, but

if one succeeds in casting anything as an empirical object, it must be one. As such,
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this object must have the features that all empirical objects must have.

“Natural thing” is a less general but still quite general casting term. It casts a
subclass of empirical objects, just as “empirical object” casts a subclass of “object.”
By reflecting on the way in which we must cast natural things and processes, we may
get to know certain things that must hold true of all natural things. I take it that when
Aristotle tells us what questions we must ask in order to see natural things and
processes as the natural things and processes they are, he engages in this kind of
reflection. He tells us something that we can know a priori about all natural things and

processes.

The Formal Cause

Formal causes are essences of natural things, and essences are general. To describe
the essence of a thing is to describe the general type that the thing instantiates. I argue
that the safest way to define a type of natural things is to pick a focal instance and
specify a relation that all other instances must have to this instance. Further, I show
that in cases where this relation involves reproduction or copying, its description
involves standards of success. That something is a copy of another thing does not
simply mean that it does in fact resemble the first; it only means that it is supposed to
resemble the first in certain respects. There may be failed and atypical copies. To call
something a copy or replica of another thing is thus not to say what it is like. Rather, it
is to say what it should be like, and thus what standards of typicality apply to it.
Further, that one living being is an offspring of another one does not even imply that it
is supposed to resemble this other living being. The offspring may be more typical
than its parent. All it must do in order to qualify as an offspring is to meet certain
standards of health, so that it is capable of living a life of a certain kind. In order to
qualify as a good offspring, it must meet some more specific standards of typicality,

which are tied to its nature.

Natural things have inherent principles of motion and rest, and this means that

there are objective reasons why certain standards of typicality apply to them. They



Boris Hennig THE FOUR CAUSES June 4, 2009 p. 244

can only be cast, as the natural things they are, by applying these standards. Natural
things may fail to act and develop according to their own principles of motion and
rest. When this happens, they are atypical by standards that lie in their own nature. By
casting a natural thing as an instance of a type, one sets up a certain standard, as it
were, and waits for something that subscribes to it (and may or may not satisfy it).
The standards that we set up when we cast a natural thing as such may remain
unsatisfied in two ways. First, nothing might show up that is subject to them. Second,

something might show up and be subject to them but still not satisfy them.

The Efficient Cause

The material cause of a natural thing is something that potentially is that thing.
Accordingly, the efficient cause of a natural process might be taken to be something
that potentially is this process (so that not everything that potentially is a natural
process is its efficient cause). This, however, is not exactly what Aristotle says.
Aristotle speaks of agents as efficient causes of what they do, and an agent is not
potentially an action. On the other hand, agents are efficient causes only insofar as
they act, and what they do is a natural process only insofar as it is governed by a
principle of motion and rest inherent in the agent. Therefore, one cannot, in this
context, separate agents from their actions, or actions from their agents. When an
agent realizes its potential, a potentially acting thing becomes an actually acting thing;
or what is the same: a potential action of a thing comes to be an actual action of this
thing. Aristotle usually refers to the things involved in a process as efficient causes,
and he often refers to examples where one cause is an efficient cause of another
process. These cases are more familiar, but less basic; they can be described in terms

of the more basic notion of an efficient cause introduced here.

The efficient cause is the one of the four causes that has an effect; there are no
effects corresponding to material, formal, or final causes. There is also no such thing
as material, formal, or final causation. All causation is efficient causation. I argue that

even though one may always distinguish between an efficient cause and its effect,
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causation is not a relation between distinct items. It is also not a special kind of
process that connects two distinct processes. Rather, the effect of an efficient cause is
the realization of its potential. Once a potential is realized, it does not differ from its
realization. Therefore, once and insofar as an efficient cause actually leads to its
effect, it is not distinct from this effect. To describe a process as the efficient cause of
another process is to describe both of them as the beginning and end of the same
process; or more generally, as different stages of the same process. Since a potential is
not conceptually separable from its realization, one cannot first perfectly separate

cause and effect and then find out what their causal relation consists in.

That a process is causal means that it admits of a complex description, according to
which the beginning of it turns into a process of a generally specifiable type. All
causal processes must therefore be instances of generally specifiable types. Further,
all processes are such that as long as they are going on, they are not yet complete, and
some part of them has not yet happened. This part must be something specific,e.g., a
movement with a certain direction, for if nothing specific is missing, nothing is
missing. Thus all ongoing natural processes must proceed toward an end that they
might fail to meet. (If they had reached this end, they would be over and would not

any longer go on.) This end, which is their completion, is their final cause.

The Final Cause

Final causes, in a basic sense, are for natural processes what formal causes are for
natural things. They are the essences (or “limits”) according to which natural
processes proceed. Just as the matter of a natural thing is inseparable from its
paradigmatic form, there can be no causal processes without final causes. The proper
account of the nature of a natural thing implies certain standards of typicality. To

proceed for the sake of a final cause is to proceed according to such a standard.

The essence of an item is also that in terms of which it may be cast as a subject of
possible predication. Likewise, the final cause is that in terms of which we may cast

an ongoing process as an instance of a type. The essence of a process makes us expect
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a certain further course that the process should take, which is the course that instances
of its type typically take. The final cause of a natural process is the course that is
typical for instances of its type. Since the typical course of a process is not a further
process that this process undergoes, the final cause of a natural process is a
paradigmatic instance of its kind. This paradigmatic instance is “the best” in the sense

that it constitutes the best-case scenario.

We usually refer to things in order to attribute properties to them. We often refer to
processes in order to say that they are parts of, contribute to, or are involved in further
processes. This explains why the notion of a final cause, as introduced here, is less
familiar than the notion of a remote aim or purpose. Since in most cases, the final
cause of a process is that in terms of which we cast it in the first place, it would be
redundant to explicitly attribute this final cause to the process. For instance, when we
have already referred to a process as an instance of pushing, saying that its final cause
is pushing does not add anything of interest. More often, we associate the basic final
cause of a complex process with the final causes of its parts. We say, for instance, that
the final cause of pushing is opening the door. Opening the door is a more complex
process, of which pushing is a part. The proximate final cause of opening the door is
opening the door, and this proximate final cause is here referred to as a remote final
cause of its part, pushing. Complex processes have complex final causes. These
complex final causes may be reduced to their simple parts, but this is not to reduce
final causes to efficient causes. Complex processes also have complex efficient
causes, and these complex efficient causes may be reduced to their less complex parts.
Still, these parts have final causes, since they are what they are only by taking some

specific course.

I elaborate on this by discussing teleological reasoning. Teleological reasoning is
about the mereology of causal processes and their final causes. Practical reasoning is
an instance of teleological reasoning. In practical reasoning, we relate actions that are
means to actions that are ends. Practical reasoning mirrors speculative reasoning in

the following sense. From a task A, one may practically infer B as a derived task, if
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one can show, by speculative reasoning, that B leads to A. However, practical
reasoning mirrors speculative reasoning only on a large scale. The speculative
syllogism is not mirrored in its details. There are no special inference rules that apply
exclusively to teleological reasoning; rather, it is an application of ordinary inference
rules in a special context. If there were such things as formal and material reasoning,

formal reasoning would presumably mirror material reasoning in the same way.



Bibliography

Albritton, Rogers (1957). “II. Forms of Particular Substances in Aristotle’s
Metaphysics.” The Journal of Philosophy 54 (22), p. 699-708.

Allan, D.J. (1955). “The Practical Syllogism.” In L. de Raeymaker (ed.), Autour

d'Aristote, Offert a A. Mansion. Louvain: Publications Universitaires.

Allen, James (unpublished). “Aristotle on Chance.”

Allison, Henry E. (2004). Kant’s Transcendental Idealism. New Haven: Yale

University Press.

Ameriks, Karl (1992). “Kantian Idealism Today.” History of Philosophy Quarterly 9
(3), p- 329-342.

Annas, Julia (1982). “Aristotle on Inefficient Causes.” The Philosophical Quarterly 32
(129), p. 311-326.

Anscombe, Elizabeth (1953). “The Principle of Individuation.” Proceedings of the

Aristotelian Society Supplement (27), p. 83-96.

— —— (1957). Intention. London: Basil Blackwell.

— — — (1981). “Causality and Determination.” In Collected Philosophical Papers,
vol. 2. Oxford: Basil Blackwell.

— —— (1995). “Practical Inference.” In Rosalind Hursthouse, Gavin Lawrence and

Warren Quinn (eds.), Virtues and Reasons. Oxford: Clarendon Press.

Anscombe, Elizabeth, and Geach, Peter T. (1961). Three Philosophers. Oxford: Basil
Blackwell.

Aquinas, Thomas (1954). In Octo Libros Physicorum Aristotelis Expositio. Taurin:

Marietti.

Aristotle (1831-70). Aristotelis Opera, ed. Bekker. Berin: Georg Reimer.

— — — (1957). Physics, Books I-1V, Loeb edition. London: Harvard University Press.

p. 248



Boris Hennig THE FOUR CAUSES June 4, 2009 p. 249

Aronson, Jerrold L. (1971). “On the Grammar of ‘Cause’.” Synthese 22, p. 414-430.

Austin, J. L. (1962). Sense and Sensibilia. Oxford: Clarendon Press.

— — — (1979). Philosophical Papers. Oxford: Clarendon Press.

Balme, David M. (1987). “Teleology and Necessity.” In Allan Gotthelf and James G.

Lennox (eds.), Philosophical Issues in Aristotle’s Biology. New York:

Cambridge University Press.

Barcan Marcus, Ruth (1971). “Essential Attribution.” The Journal of Philosophy 68
(7), p. 187-211.

Beckner, Morton (1968). The Biological Way of Thought. Berkeley: University of

California Press.

Beebee, Helen (2006). Hume on Causation. London: Routledge.

Beere, Jonathan (2006). “Potentiality and the Matter of Composite Substance.”
Phronesis 51 (4), p. 303-329.

Belnap, Nuel D. (1970). “Conditional Assertion and Restricted Quantification.” Nolis
4 (1), p. 1-12.

Ben-Yami, Hanoch (2001). “The Semantics of Kind Terms.” Philosophical Studies
102 (2), p. 155-184.

Bigelow, John, and Robert Pargetter (1987). “Functions.” The Journal of Philosophy
84, p. 181-196.

Bobzien, Susanne (1999). “Chrysippus’ Theory of Causes.” In Katerina Ierodiakonou

(ed.), Topics in Stoic Philosophy. Oxford: Clarendon Press, p. 196-242.

Bonitz, Hermann (1870). Index Aristotelicus. Berlin: Reimer.

Bostock, David (1995). Aristotle, Metaphysics Book Z and H. Oxford: Clarendon

Press.

Brand, Myles (1975). “On Philosophical Definitions.” Philosophy and
Phenomenological Research 36 (2), p. 151-172.

Brandis, Christian August (1853). Handbuch der Geschichte der Griechisch-

Romischen Philosophie, vol I, 2, 1: Aristoteles, seine akademischen




Boris Hennig THE FOUR CAUSES June 4, 2009 p. 250

Zeitgenossen und nichsten Nachfolger. Berlin: Reimer.
Brody, Baruch A. (1973). “Why Settle for Anything Less Than Good Old-Fashioned
Aristotelian Essentialism.” Nots 7 (4), p. 351-365.

Brunschwig, J. (1979). “La forme, prédicat de la matie¢re.” In Pierre Aubenque (ed.),

Etudes sur la Métaphysique d'Aristote. Paris: Vrin.

Buck, Roger C., and David L. Hull (1966). “The Logical Structure of the Linnaean
Hierarchy.” Systematic Zoology 15 (2), p. 97-111.

Carlson, Gregory N., and Francis Jeffrey Pelletier (1995). The Generic Book.

Chicago: University Press.

Cartwright, Nancy (2007). Hunting Causes and Using Them. Oxford: Cambridge

University Press.

Chakravartty, Anjan (2007). A Metaphysics for Scientific Realism. Cambridge:

University Press.

Chappell, Vere (1973). “Matter.” The Journal of Philosophy 70 (19), p. 679-696.

Charles, David (1991). “Teleological Causation in the Physics.” In Judson, Aristotle’s

Physics.
— —— (1994). “Matter and Form: Unity, Persistence, and Identity.” In Scaltsas et al.,

Unity, Identity, and Explanation in Aristotle’s Metaphysics.

— —— (2002). Aristotle on Meaning and Essence. Oxford: Clarendon Press.

Charlton, William (1970). Aristotle’s Physics L.II. Oxford: Clarendon Press.

— —— (1972). “Aristotle and the Principle of Individuation.” Phronesis 17, p.
239-249.

— — — (1983). “Prime Matter: A Rejoinder.” Phronesis 28, p. 197-210.

Cherniss, Harold F. (1954). “A Much Misread Passage of the Timaeus (Timaeus
49¢7-50b5).” American Journal of Philology 75, p. 113-130.

Chisholm, Roderick M. (1969). “Austin’s Philosophical Papers.” in K. T. Fann (ed.),

Symposium on J. L. Austin. London: Routledge.




Boris Hennig THE FOUR CAUSES June 4, 2009 p. 251

— —— (1976). “The Agent as Cause.” In Myles Brand and Douglas Walton (eds.),
Action Theory, Dordrecht: Reidel.

Clark, Philip (2001). “The Action as Conclusion.” Canadian Journal of Philosophy 31
(4), p. 481-506.

Cocchiarella, Nino (1976). “On the Logic of Natural Kinds.” Philosophy of Science
43 (2), p- 202-222.

Collingwood, Robin G. (1940). An Essay on Metaphysics. Oxford: Clarendon Press.

Cooper, John M. (1973). “Chappell and Aristotle on Matter.” The Journal of
Philosophy 70 (19), p. 696-698.

Corcilius, Klaus (2007). Streben und Bewegen. Berlin: De Gruyter.

— — — (2008a). “Aristoteles’ praktische Syllogismen in der zweiten Hilfte des 20.
Jahrhunderts.” Logical Analysis and History of Philosophy 11, p. 101-32.

— — — (2008b). “Two Jobs for Aristote’s Practical Syllogism?” Logical Analysis and
History of Philosophy 11, p. 163-84.

Cornford, Francis MacDonald (1937). Plato’s Cosmology: The Timaeus of Plato.

London: Routledge.

Coughlin, Glen (2005). Aristotle, Physics or Natural Hearing. South Bend: St.

Augustine’s Press.
Cousin, D. R. (1955). “How Not to Talk.” Analysis 15 (4), p. 73-81.

Cox, J. W. Roxbee (1955). “Fitting and Matching: A Note on Professor Austin’s ‘How
to Talk’.” Analysis 16 (1), p. 6-11.

CSEL = Corpus Scriptorum Ecclesiasticorum Latinorum. Wien: Verlag der Akademie

der Wissenschaften.

Cummins, Robert (1975). “Functional Analysis.” The Journal of Philosophy 72, p.
741-765.

Dancy, Russell (1975). “On Some of Aristotle’s First Thoughts About Substance.”
The Philosophical Review 84 (3), p. 338-373.

— —— (1978). “On Some of Aristotle’s Second Thoughts About Substance: Matter.”



Boris Hennig THE FOUR CAUSES June 4, 2009 p. 252

The Philosophical Review 87, p. 372-413.

Dardis, Anthony (1993). “Sunburn: Independence Conditions on Causal Relevance.”

Philosophy and Phenomenological Research 53 (3), p. 577-598.

Davidson, Donald (1980). Essays on Actions and Events. Oxford: Clarendon Press.

Dobzhansky, Theodosius (1935). “A Critique of the Species Concept in Biology.”
Philosophy of Science 2 (3), p. 344-355.

Donnellan, Keith S. (1966). “Reference and Definite Description.” The Philosophical
Review 75, p. 281-304.

— —— (1968). “Putting Humpty Dumpty Together Again.” The Philosophical
Review 77 (2), p. 203-215.

— —— (1977). “The Contingent a Priori and Rigid Designators.” Midwest Studies in

Philosophy 2, p. 45-60.
Dowe, Phil (1995). “Causality and Conserved Quantities: A Reply to Salmon.”
Philosophy of Science 62 (2), p. 321-333.

Ducasse, C. J. (1932). “Of the Nature and Efficacy of Causes.” The Philosophical
Review 41 (4), p. 395-399.

— —— (1957). “On the Analysis of Causality.” The Journal of Philosophy 54 (13), p.
422-426.

Ehring, Douglas (1997). Causation and Persistence. New York: Oxford University

Press.

Engstrom, Stephen (2002). “Kant’s Distinction between Theoretical and Practical

Knowledge.” Harvard Review of Philosophy 10, p. 49-63.

Fair, David (1979). “Causation and the Flow of Energy.” Erkenntnis 14 (3), p.
219-250.

Falcon, Andrea (2008). “Aristotle on Causality.” Stanford Encyclopedia of

Philosophy, http://plato.stanford.edu/archives/fall2008/entries/aristotle-

causality/.

Fales, Evan (1979). “Relative Essentialism.” The British Journal for the Philosophy of




Boris Hennig THE FOUR CAUSES June 4, 2009 p. 253

Science 30 (4), p. 349-370.

— —— (1990). Causation and Universals. London: Routledge.

Farber, Paul Lawrence (1976). “The Type-Concept in Zoology During the First Half
of the Nineteenth Century.” Journal of the History of Biology 9 (1), p. 93-119.

Feldman, Fred (1973). “Sortal Predicates.” Notis 7 (3), p. 268-282.

Fine, Gail (1987). “Forms as Causes: Plato and Aristotle.” In Andreas Graeser (ed.),

Mathematics and Metaphysics in Aristotle. Bern: Haupt.

Fine, Kit (1992). “Aristotle on Matter.” Mind 101 (401), p. 35-57.

Fitzpatrick, William J. (2000). Teleology and the Norms of Nature. New York:
Garland Publishing.

Foot, Philippa (2001). Natural Goodness. Oxford: Clarendon Press.

Fraassen, Bas C. van (1980a). “A Re-examination of Aristotle’s Philosophy of

Science.” Dialogue [Canadian Philosophical Review] 19, p. 20-45.

— — — (1980b). The Scientific Image. Oxford: Clarendon Press.

Frankl, Wilhelm M. (1907). “Illusive Reihen.” Annalen der Naturphilosophie 6, p.
16-19.

Franklin, James (1986). “Aristotle on Species Variation.” Philosophy 61 (236), p.
245-252.

Franklin-Hall, Laura (2008). From a Microbiological Point of View. PhD thesis. New

York: Columbia University.

Frede, Michael (1987). Essays in Ancient Philosophy. Minneapolis: University of
Minnesota Press.

— ——(1992). “On Aristotle’s Conception of the Soul.” In Martha C. Nussbaum and

Amélie Oksenberg Rorty (eds.), Essays on Aristotle’s De Anima. Oxford:

Clarendon Press.

— — — (1994). “Aristotle’s Notion of Potentiality in Metaphysics ©.” In Scaltsas et

al. Unity, Identity, and Explanation in Aristotle’s Metaphysics.




Boris Hennig THE FOUR CAUSES June 4, 2009 p. 254

Frede, Michael, and Giinther Patzig (1988). Aristotleles’ Metaphysik Z. Miinchen: C.
H. Beck.

Freeland, Cynthia (1991). “Accidental Causes and Real Explanations.” In Judson,

Aristotle’s Physics.

Furley, David (1985). “The Rainfall Example in Physics II 8.” In Allan Gotthelf, ed.,

Aristotle on Nature and Living Things. Pittsburgh: Mathesis.

———(1996). “What Kind of Cause is Aristotle’s Final Cause?” In Michael Frede
and Gisela Striker (eds.), Rationality in Greek Thought. Oxford: Clarendon

Press.

Garrett, Don (1997). Cognition and Commitment in Hume’s Philosophy. New York:

Oxford University Press.

Gasking, Douglas (1996). Language. Logic and Causation. Carlton South: Melbourne

University Press.

Geach, Peter Thomas (1962). Reference and Generality. Ithaca: Cornell University

Press.

— —— (1975). “Teleological Explanation.” In Stephan Koérner (ed.), Explanation.
Oxford: Blackwell.

Ghiselin, Michael (1981). “Categories, Life, and Thinking.” Behavioral and Brain
Sciences 4, p. 269-313.

Gill, Mary Louise (1989). Aristotle on Substance. Princeton: University Press.

— —— (1991). “Aristotle on Self-Motion.” In Judson, Aristotle’s Physics.

— — — (1994). “Individuals and Individuation in Aristotle.” In Scaltsas et al., Unity,

Identity, and Explanation in Aristotle's Metaphysics.

Glennan, Stuart S. (1996). “Mechanisms and the Nature of Causation.” Erkenntnis 44
(1), p.49-71.

Godfrey-Smith, Peter (forthcoming). “Causal Pluralism.” In Helen Beebee (ed.), The

Oxford Handbook to Causation.

Goodman, Nelson (1983). Fact, Fiction, and Forecast. Cambridge: Harvard University




Boris Hennig THE FOUR CAUSES June 4, 2009 p. 255

Press.

Gotthelf, Allan (1987). “Aristotle’s Conception of Final Causality.” In Allan Gotthelf

and James G. Lennox (eds.), Philosophical Issues in Aristotle’s Biology. New

York: Cambridge University Press.

— — — (1988). “The Place of the Good in Aristotle’s Natural Teleology.” Proceedings

of the Boston Area Colloquium in Ancient Philosophy 4, p. 113-139.

Granger, Herbert (1985). “The Scala Naturae and the Continuity of Kinds.” Phronesis
30 (2), p. 181-200.

— — — (1987a). “Aristotle and the Finitude of Natural Kinds.” Philosophy 62 (242),
p. 523-526.

— —— (1987b). “Deformed Kinds and the Fixity of Species.” The Classical
Quarterly 37 (1), p. 110-116.

— —— (2000). “Metaphysics Z.11.1036b28: AicOnTtoV or AioONTndVv?” The
Classical Quarterly 50 (2), p. 415-423.

Griffiths, Paul E. (1996). “Darwinism, Process Structuralism, and Natural Kinds.”
Philosophy of Science 63, p. S1-S9.

Grim, Patrick (1974). “Wright on Functions.” Analysis 35, p. 62-64.

Gulley, Norman (1960). “The Interpretation of Plato, Timaeus 49 D-E.” The
American Journal of Philology 81 (1), p. 53-64.

Gupta, Anil (1980). The Logic of Common Nouns. New Haven.
Haag, Johannes (2007). Erfahrung und Gegenstand. Frankfurt: Klostermann.

Hacking, Ian (1991). “A Tradition of Natural Kinds.” Philosophical Studies 61, p.
109-126.

Hankinson, R. J. (1998). Cause and Explanation in Ancient Greek Thought. Oxford:

Clarendon Press.

Hanson, Norwood Russell (1958). Patterns of Discovery. Cambridge: University

Press.

Hantz, Harold Donovan (1939). The Biological Motivation in Aristotle. PhD thesis.




Boris Hennig THE FOUR CAUSES June 4, 2009 p. 256

New York: Columbia University.

Hart, H. L. A., and Tony Honoré (1985). Causation in the Law, 2nd ed. Oxford:

Clarendon Press.
Harte, Verity (1996). “Aristotle Metaphysics H6: A Dialectic with Platonism.”
Phronesis 41 (3), p. 276-304.

Harvey, William (1976). An Anatomical Disputation Concerning the Movement of the
Heart, tr. Whitteridge. Oxford: Blackwell.

Haslanger, Sally (1994). “Parts, Compounds, and Substantial Unity.” In Scaltsas et al.,

Unity, Identity, and Explanation in Aristotle’s Metaphysics.

Hennig, Boris (2008). “Matter in Z3.” Foundations of Science 13, p. 199-215.

— ——(2009). “The Four Causes.” The Journal of Philosophy 106(3), p. 137-160.

Heuer, Peter (2008). Art, Gattung, System. Freiburg: Alber.

Heymans, Gerard (1902). “Uber Erklirungshypothesen und Erkliren iiberhaupt.”
Annalen der Naturphilosophie 1, p. 473-485.

Hocutt, Max (1974). “Aristotle’s Four Becauses.” Philosophy 49 (190), p. 385-399.

Hiibner, Johannes (2001). “Ursache / Wirkung I.” In Historisches Worterbuch der

Philosophie, vol. 11, Darmstadt: Wissenschaftliche Buchgesellschaft.

Hugly, Philip, and Charles Sayward (1981). “Expressions and Tokens.” Analysis 41,
p- 181-187.

Hull, David L. (1976). “Are Species Really Individuals?” Systematic Zoology 25 (2),
p. 174-191.

Humberstone, I. Lloyd (1992). “Direction of Fit.” Mind 101 (401), p. 59-83.

Hume, David (1975). Enquiries Concerning Human Understanding and Concerning
the Principles of Morals. Ed. Selby-Bigge. Oxford: Clarendon Press.

— — — (2000). A Treatise of Human Nature. Ed. David Fate Norton. Oxford:

University Press.

Irwin, Terence H. (1988). Aristotle’s First Principles. Oxford: Clarendon Press.




Boris Hennig THE FOUR CAUSES June 4, 2009 p. 257

Johnson, Monte R. (2005). Aristotle on Teleology. Oxford: Clarendon Press.

Johnston, Mark (1997). “Manifest Kinds.” The Journal of Philosophy 94 (11), p.
564-583.

Johnston, Timothy D. (1981). “‘Species-typicality’: Can Individuals Have Typical
Parts?” Behavioral and Brain Sciences 4, p. 291-292.

Judson, Lindsay, ed. (1991). Aristotle’s Physics: A Collection of Essays. Oxford:

Clarendon Press.

Kant, Immanuel (1781/1787). Kritik der reinen Vernunft. First edition, Riga:
Hartknoch 1781 = A. Second edition, 1787 = B.

— — — (1902-1983). Gesammelte Schriften (Akademie-Ausgabe). Berlin: Reimer.

Kenny, Anthony J. (1963). Action, Emotion, and Will. London: Routledge.

— — — (1966). “Practical Inference.” Analysis 26 (3), p. 65-75.

———(1975). Will, Freedom, and Power. London: Basil Blackwell.

— ——(1979). Aristotle’s Theory of the Will. London: Duckworth.

Kirwan, Christopher (1993). Aristotle, Metaphysics Books I', A, and E. Oxford:

Clarendon Press.

Kitcher, Philip (1984). “Species.” Philosophy of Science 51 (2), p. 308-333.

Kripke, Saul A. (1980). Naming and Necessity. Oxford: Blackwell.

Kung, Joan (1977). “Aristotle on Essence and Explanation.” Philosophical Studies 31
(6), p. 361-383.

— — — (1981). “Aristotle on Thises, Suches, and the Third Man Argument.”
Phronesis 26 (3), p. 207-247.

’

LaPorte, Joe (1996). “Chemical Kind Term Reference and the Discovery of Essence.’

Nois 30 (1), p. 112-132.

Le Pore, Ernest, and Barry Loewer (1987). “Mind Matters.” The Journal of
Philosophy 84 (11), p. 630-642.

Lee, Edward N. (1967). “On Plato’s Timaeus, 49D4-E7.” The American Journal of




Boris Hennig THE FOUR CAUSES June 4, 2009 p. 258

Philology 88 (1), p. 1-28.
Lennox, James G. (2001a). Aristotle, On the Parts of Animals I-IV. Oxford: Clarendon

Press.

— —— (2001b). Aristotle’s Philosophy of Biology. New York: Cambridge University

Press.
— — — (unpublished). “Bios and Explanatory Unity in Aristotle’s Biology.”

Lesher, James H. (1971). “Aristotle on Form, Substance, and Universals: A

Dilemma.” Phronesis 16 (2), p. 169-178.

Lewis, David K. (1986). “Causation.” In Philosophical Papers, vol. II. New York:

Oxford University Press.

— — — (2004). “Void and Object.” In John D. Collins, Edward J. Hall and L. A. Paul

(eds.), Causation and Counterfactuals. Cambridge: MIT Press.

Lewis, Frank A. (1982). “Accidental Sameness in Aristotle.” Philosophical Studies 42
(1), p. 1-36.

— — — (1994). “Aristotle on the Relation between a Thing and its Matter.” In

Scaltsas et al., Unity, Identity, and Explanation in Aristotle's Metaphysics.

Linnaeus, Carl (1758). Systema Naturae, 10th ed. Holmiae: L. Salvius.

Longuenesse, Béatrice (1998). Kant and the Capacity to Judge. Princeton: University

Press.

Longworth, Francis (2006). Causation, Counterfactual Dependence, and Pluralism.

PhD thesis. University of Pittsburgh.

Loux, Michael J. (1979). “Form, Species and Predication in Metaphysics Z, H, and
©.” Mind 88 (349), p. 1-23.

— —— (1991), Primary Ousia. Ithaca: Cornell University Press.

Machamer, Peter, Lindley Darden, et al. (2000). “Thinking About Mechanisms.”
Philosophy of Science 67 (1), p. 1-25.

Mackie, John L. (1974). The Cement of the Universe. Oxford: Clarendon Press.




Boris Hennig THE FOUR CAUSES June 4, 2009 p. 259

Malter, Rudolf (1981). “Reflexionsbegriffe.” Philosophia Naturalis 19(2), p. 124-150.

Martinich, A. P. (1977). “The Attributive Use of Proper Names.” Analysis 37 (4), p.
159-163.
Matthen, Mohan (forthcoming). “On Aristotle’s Teleology of Living Things.” In

Georgios Anagnostopoulus (ed.), Blackwell Companion to Aristotle.

Matthews, Gareth B. (1990). “Aristotelian Essentialism.” Philosophy and

Phenomenological Research 50, p. 251-262.

Mayr, Ernst (1976). “Teleological and Teleonomic: A New Analysis.” In Evolution

and the Diversity of Life. Cambridge: Harvard University Press.

— ——(1996). “What Is a Species, and What Is Not?” Philosophy of Science 63 (2),
p.262-277.

McDowell, John (1998). “Lecture II: The Logical Form of an Intuition.” The Journal
of Philosophy 95 (9), p. 451-470.

McLaughlin, Peter (2001). What Functions Explain. Cambridge: University Press.

Mellor, D. H. (1995). The Facts of Causation. London: Routledge.

Meyerson, Emile (1926). Identité et réalité. Paris: F. Alcan.

Micraelius, Johannes (1653). Lexicon Philosophicum. Jena: Jeremia Mamphrasius.

Millikan, Ruth Garrett (2000). On Clear and Confused Ideas. New York: Cambridge

University Press.

Modrak, Deborah K. (1979). “Forms, Types, and Tokens in Aristotle’s Metaphysics.”
Journal of the History of Philosophy 17, p. 371-381.

Moravcsik, Julius M. E. (1974). “Aristotle on Adequate Explanation.” Synthese 28, p.
3-17.

———(1991). “What Makes Reality Intelligible?” In Judson, Aristotle’s Physics.

— —— (1994). “Essences, Powers, and Generic Propositions.” In Scaltsas et al.,

Unity, Identity, and Explanation in Aristotle's Metaphysics.

Miiller, Anselm W. (1982). Praktisches Folgern und Selbstgestaltung nach Aristoteles.




Boris Hennig THE FOUR CAUSES June 4, 2009 p. 260

Freiburg: Alber.

Mure, G. R. G. (1975). “Cause and Because in Aristotle.” Philosophy 50 (193), p.
356-357.

Natali, Carlo (2001). The Wisdom of Aristotle. Albany: SUNY Press.

Neander, Karen (1991). “Functions as Selected Effects: The Conceptual Analyst’s
Defense,” Philosophy of Science 58 (2), p. 168-84.

Norton, John (2003). “Causation as Folk Science.” Philosopher’s Imprint 3 (4), p.
1-22.

Nussbaum, Martha C. (1985). Aristotle’s De Motu Animalium. Princeton: University

Press.

Ostwald, Wolfgang (1903). “Uber Erkldrungshypothesen und Erkléren {iberhaupt.”
Annalen der Naturphilosophie 2, p. 506-526.

Owens, Joseph (1963). The Doctrine of Being in the Aristotelian Metaphysics.

Toronto: Pontifical Institute of Medieval Studies.
Pearl, Judea (2000). Causality. New York: Cambridge University Press.
Plato (1578). Platonis Opera. Geneva: Henricus Stephanus.

Platts, Mark (1983). “Explanatory Kinds.” The British Journal for the Philosophy of
Science 34 (2), p. 133-148.

Barnes, Jonathan (2006). Porphyry’s Introduction. Oxford: University Press.

Price, A. W. (1979). “Doing Things Explicitly with Words.” Philosophical Studies 36
(4), p- 345-357.

Putnam, Hilary (1975). Philosophical Papers. New York: Cambridge University Press.

Rapp, Christof (1995a). “Allgemeines konkret — Ein Beitrag zum Versténdnis der
Aristotelischen Substanzlehre.” Philosophisces Jahrbuch 102(2): 83-100.

— — — (1995b). Identitiit, Persistenz und Substantialitit. Freiburg: Alber.

———(1996). “ ‘Kein Allgemeines ist Substanz’ (Z 13, 14-16).” In: Christof Rapp,
ed., Aristoteles, Metaphysik, Die Substanzbiicher (Z. H, ®). Berlin:




Boris Hennig THE FOUR CAUSES June 4, 2009 p. 261

Akademie Verlag.
— —— (2007). Aristoteles zur Einfiihrung. Hamburg: Junius Verlag.

R&dl, Sebastian (2003). “Norm und Natur.” Deutsche Zeitschrift fiir Philosophie
51(1): 99-114.

— — — (2005). Kategorien des Zeitlichen. Frankfurt: Suhrkamp.

Rorty, Richard (1973). “Genus as Matter: A Reading of Metaphysics Z-H.” In:

Alexander Mourelatos and Richard Rorty (eds.), Exegesis and Argument.

Assen: Van Gorcum.

Ross, W. D. (1936). Aristotle’s Physics. Oxford: Clarendon Press.

— —— (1949). Aristotle’s Prior and Posterior Analytics. Oxford: Clarendon Press.

Ruse, Michael (1987). “Biological Species: Natural Kinds, Individuals, or What?”
The British Journal for the Philosophy of Science 38 (2), p. 225-242.

Russell, Bertrand (1912). “On the Notion of Cause.” Proceedings of the Aristotelian

Society 13, p. 1-26.

— — — (1948). Human Knowledge, Its Scope and Limits. London: Allen and Unwin.

Salmon, Wesley C. (1998). Causality and Explanation. New York: Oxford University

Press.

Scaltsas, Theodore, David Charles, and Mary Louise Gill, eds. (1994). Unity, Identity,

and Explanation in Aristotle’s Metaphysics. Oxford: Clarendon Press.

Schlick, Moritz (1979). Philosophical Papers. Dordrecht Reidel.

Schofield, Malcolm (1991). “Explanatory Projects in Physics, 2. 3 and 7.” In Henry

Blumenthal and Howard Robinson (eds.), Aristotle and the Later Tradition.

Oxford Studies in Ancient Philosophy, Supplementary volume.
Schrodinger, Erwin (1945). What is Life? Cambridge: University Press.

Sellars, Wilfrid (1957). “I. Substance and Form in Aristotle.” The Journal of
Philosophy 54 (22), p. 688-699.

— — — (1968). Science and Metaphysics. London: Routledge & Kegan Paul.




Boris Hennig THE FOUR CAUSES June 4, 2009 p. 262

— —— (1976). “Kant’s Transcendental Idealism.” Collections of Philosophy 6, p.
165-181.

— —— (1977). “Aristotle’s Metaphysics: An Interpretation.” In Philosophical

Perspectives. History of Philosophy. Atascadero: Ridgview Publishing
Company.

Silverman, Allan (1992). “Timaean Particulars.” Classical Quarterly 42, p. 87-113.

Skyrms, Brian (1984). “EPR: Lessons for Metaphysics.” Midwest Studies in

Philosophy IX, p. 245-255.
Smith, J. A. (1921). “t60¢ Tu in Aristotle.” Classical Review 35, p. 19.

Sobel, David, and David Copp (2001). “Against Direction of Fit Accounts of Belief
and Desire.” Analysis 61 (269), p. 44-53.

Sosa, Ernest, and Michael Tooley, eds. (1993). Causation. New York: Oxford
University Press.

Spirtes, Peter, Clark N. Glymour, et al. (2000). Causation, Prediction, and Search, 2nd
ed. Cambridge: MIT Press.

Sprague, Rosamond K. (1968). “The Four Causes: Aristotle’s Exposition and Ours.”
Monist 52 (2), p. 298-300.

Sprigge, Timothy L. S. (1971). “Final Causes.” Aristotelian Society Supplement 45, p.
149-170.

Stahl, Donald E. (1981). “Stripped Away: Some Contemporary Obscurities
Surrounding Metaphysics Z.3.” Phronesis (29), p. 177-180.

Stekeler-Weithofer, Pirmin (unpublished). “Das Einzelne und das Allgemeine.
Generisches Wissen als materialbegriffliche Sinnbedingung empirischer
Aussagen.”

Strawson, Peter F. (1959). Individuals. London: Routledge.

— —— (1961). “Singular Terms and Predication.” The Journal of Philosophy 58 (15),
p-393-412.

— — — (1985). “Causation and Explanation.” In Bruce Vermazen and Merril B.



Boris Hennig THE FOUR CAUSES June 4, 2009 p. 263

Hintikka (eds.), Essays on Davidson. Oxford: Clarendon Press.

Strobel, Benedikt (2007). “Dieses” und “So etwas.” Gottingen: Vandenhoek &

Ruprecht.

Taylor, Richard (1966). Action and Purpose. Englewood Cliffs: Prentice-Hall.

Thompson, Michael (2008). Life and Action. Cambridge: Harvard University Press.

Thomson, Judith Jarvis (1998). “The Statue and the Clay.” Notis 32 (2), p. 149-173.
Tugendhat, Ernst (2003). TT KATA TINOZX. Freiburg: Alber.

Tversky, Amos (1977). “Features of Similarity.” Psychological Review 84 (4), p.
327-352.

Vlastos, Gregory (1969). “Reasons and Causes in the Phaedo.” The Philosophical
Review 78 (3), p. 291-325.

Wallace, J. (1965). “Sortal Predicates and Quantification.” The Journal of Philosophy
62, p. 8-13.

Warnock, G. J. (1989). J. L. Austin. London: Routledge.

Watkins, Eric (2005). Kant and the Metaphysics of Causality. New York: Cambridge

University Press.
Wedin, Michael V. (1993). “Nonsubstantial Individuals.” Phronesis 38 (2), p.
137-165.

Whewell, William (1847). The Philosophy of the Inductive Sciences. London: John
W. Parker.

Whiting, Jennifer E. (1986). “Form and Individuation in Aristotle.” History of
Philosophy Quarterly 3 (4), p. 359-377.

— —— (1991). “Metasubstance: Critical Notice of Frede-Patzig and Furth.” The
Philosophical Review 100 (4), p. 607-639.

Wieland, Wolfgang (1975). “The Problem of Teleology.” In Jonathan Barnes,
Malcolm Schofield and Richard Sorabji (eds.), Articles on Aristotle. L.ondon:

Duckworth.



Boris Hennig THE FOUR CAUSES June 4, 2009 p. 264

— —— (1992). Die Aristotelische Physik. Gottingen: Vandenhoek & Ruprecht.

Wiggins, David (2001). Sameness and Substance Renewed. New York: Cambridge

University Press.

Wilkerson, T. E. (1993). “Species, Essences and the Names of Natural Kinds.” The
Philosophical Quarterly 43 (170), p. 1-19.

Winston, Judith E. (1995). Describing Species. New York: Columbia University

Press.

Witt, Charlotte (1989). Substance and Essence in Aristotle. Ithaca: Cornell University

Press.

Wolterstorff, Nicholas (1975). “Toward an Ontology of Art Works.” Nots 9 (2), p.
115-142.

Woodfield, Andrew (1976). Teleology. Cambridge: University Press.
Woods, Michael (1967). “Problems in Metaphysics Z, Chapter 13.” In Julius

Moravcsik (ed.), Aristotle: A Collection of Critical Essays, New York:
Doubleday.

Woodward, James (2003). Making Things Happen. New York: Oxford University

Press.

Wright, Georg Henrik von (1983). Practical Reason, Philosophical Papers vol. 1.
London: Basil Blackwell.

Wright, Larry (1973). “Functions.” Philosophical Review 82, p. 139-168.

Zeyl, Donald J. (1975). “Plato and Talk of a World in Flux: Timaeus 49A6-50B5.”
Harvard Studies in Classical Philology 79, p. 125-148.

— —— (2000). Plato. Timaeus. Cambridge: Hackett Publishing Company.





