MONTE RANSOME JOHNSON

Why did Aristotle invent the material cause ?
The early development of the concept of 5é hyké

I will present a developmental account of Aristotle’s concept of A4é hy/ (usually
translated « the matter »)', focused the eatliest developments® I begin by analyzing
fragments of some lost early works and a chapter of the Organon, texts which indicate
that eatly in his career Aristotle had not yet begun to use e Ay in a technical sense.
Next, I examine Physics I1 3, a chapter in which Aristotle conceives of he by not as
a kind of cause in its own right, but merely as an example of the so-called « out of
which » cause : the material is the cause ox# of which an artifact is made. Next, I
examine Physics 117, a chapter in which Aristotle names « the material » as one of the
four kinds of cause in its own right. But Aristotle’s model of « the material » remains
the material out of which an artifact is made.

Later, Aristotle began applying the term 4¢ Ay/ to his predecessors, and also to
problems in his own theoretical philosophy. No doubt Aristotle conceived of « the
material » as one of the four kinds of cause fairly early in his career. And since most
(but not all) of the chapters in our Aristotle Corpus were written in this later stage,

! The other studies of the development of Aristotle’s theory of the material cause that I have
been able to consult include Skemp 1960, Solmsen 1961, Jones 1974, Dancy 1978, and Graham 1984.
Graham’s 1987 monograph is focused on articulating the two different systems that Graham perceives
Aristotle developed before and after discovering the concept of « matter » and demonstrating the
incommensurability of these systems. Here I do not comment on the verisimilitude of Graham’s
accounts of the earlier and later systems of Aristotle, but I do find useful and intend to support his
effort to work out the ramifications of Aristotle’s introduction of the matetial cause into his natural
science and metaphysics.

2 Dancy sketches the following chronology: (1) Categories and Analytica Posteriora; (2) Physics T; (3)
Metaphysies Z-©. 1 am in basic agreement with this but, as he admits, he is « not operating with a detailed
scheme in which every chapter, or even every book, has its place » (1978, 383). In particular, he does
not discuss the chronology of Physics I-II. Graham, who in general offers a much fuller account of
Aristotle’s development, asserts that « Physics I1 itself at 3, 194b23f. presupposes Physics I 9, 192a31f.
and the background argument of Physics 1 7-8. Thus Physics T antedates Physics 11 and both seem to
have been written before Aristotle left the Academy and began the Mez. (cf. Jaeger 1948 : 296, 299 ;
Ross 1936:7-9) » (1987, 119n2). But, as I will argue below, Physics 11 3 does not present a concept of
hylé as a cause in its own right or as a cause of natural things, two developments presupposed in Physies
17-9. My own conclusion is thus that Physics 11 was composed before Physics 1. I cannot defend this
view here, but the evidence that Graham cites does not by itself support the priority of Physies I to 11,
and Jaeger and Ross group Physics I-11 together and do not discuss their relative priority. However, I
do not think that the priority of Physies I1 to 1 is relevant to Graham’s overall atgument, and I do not
intend my alternative account of their chronology to be a criticism of his view.
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including the entirety of Metaphysics and most or all of the biological works?, it is
reasonable that most of the commentary on Aristotle’s theory of the « material »
cause focuses on the later developments. By contrast, I focus today on the eatlier
developments in order to inform speculation about why Aristotle invented the
technical term Aé Ay, and why he began applying this term to his predecessors®, a
term they never used and which at first glance does not seem a fitting term for that
kind of cause.

Despite how he is customarily translated, Aristotle never uses the term Ay# to
mean matter (or the equivalent in other languages) ; in his usage Ay# never refers to
a free-standing and independent substance as the term “matter” does in post-
Cartesian natural philosophy and modern physics. Rather 4¢ Ay/in Aristotle is always
a relative term, meaning the material out of which something is made and,
paradigmatically, zbe material out of which some artifact was made : the bronge of a statue,
the gold of a cup, the iron of a saw, the stone of a wall, the wood of a ship or house. It
was only later that Aristotle began using the term A4é byl with reference to natural
things, including the « parts » of animals, and also generically, with reference to the
« substrate » that persists through any change, artificial or natural.

Given its root meaning, the term Ay# at first glance seems an odd name for a
concept that will later be used to refer to the organic parts not just of plants but
especially of animals and humans, and even to a generic substrate of all change. It
is furthermore a surprising choice because Aristotle’s earliest examples of « the

3 Metaphysics A 3 refers to the enumeration of four causes in Physics 11 as being eatlier : « Although
these have already been theorized by us sufficiently in the works on physics (tefBehntar pév odv ixavig
niepl adTOY AV v Tolg Tepl Yhoews), let us now gain assistance also from those of our predecessors
who choose to investigate about beings and philosophized about the truth » (983230). And the whole
lexicon entry on aition in Metaphysics A 2 (1013a24-1014a21) is a doublet of Physies I1 3 (194b23-195b21).
The Metaphysics version omits the epistemological introduction which in Physies 11 3 (194b16-23 ; cf. Post.
Apn. 1111, 94a20) precedes the enumeration of the four causes, and it also omits the concluding remarks
in Physies 11 3 (195b22-30) on how inquiry into the causes should proceed. Whether the excerptor was
Atistotle or a later editor, it is understandable that this material was left out, since in Mezaphysies V the
goal to provide a definition of the various senses of the term cause, and not to discuss why or how
inquiry into the causes should proceed. De generatione animalinm 1 1 asserts that the entire series of
biological works has been organized methodologically according to the four causes, including « the
material » cause. Whether or not this is true, the term 4é y/ is used throughout the biological works
as the name for one of the four kinds of cause.

* Solmsen 1961 speaks of it as « one of Aristotle’s philosophical inventions or discoveries »
(Solmsen 1961), while Graham 1984 prefers to speak of Aristote’s « discovery » of mattet. I prefer
«invention » rather than « discovery » because I think 4¢ 4y/# is an artificial byproduct of Aristotle’s
analysis, and not a natural thing like an island or chemical element that was all along out thete waiting
to be discovered. The fact that the concept was invented and not discovered is what makes it possible
to identify Aristotle as the originator of the technical concept 4¢ hy/, and to investigate the reasons why
he invented it.
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material » are often metallic. But the term Ay/# originally meant timber or wood
suitable for building ships and houses, and Aristotle frequently uses just these
wooden artifacts as model examples. The term bé hylé in fact is perfect for Aristotle’s
purpose, given that the matetial cause is conceived on the basis of an artifactual
model’. The crucial philosophical point is that the artifact model governs Aristotle’s
entire conception of the « material » cause in both earlier and later stages of his
development. He applied the term to his predecessors as part of a criticism that, by
referring only or mostly to « the material » out of which a substance is made, they
neglected the other kinds of cause ; their mode of explanation is insufficient, just as
an explanation of a saw or a house referring only to iron and wood materials would
be insufficient. If true, this would be a devastating criticism of Aristotle’s pre-
decessors who are nowadays, following Aristotle, typically called “materialists” (such
as Democritus).

But, as we know from several outstandingly important studies, the terminology
used by Aistotle to describe his predecessors’ theories in natural science often carries
implications that they did not intend and would probably not welcome®. I argue that
this critique applies to the very term Aé hyl. Although, at first glance, “the material”
appeats to be a primitive, neutral, and innocuous term, an examination of its use in
the history of philosophy shows that it was conceived as a cause in such a way as to
expose a shortcoming in Aristotle’s predecessors’ views.

5 Solmsen 1961, 396f. Solmsen sagely notes that Aristotle could just as easily have choosen
«bronze » as the name for this cause instead of « wood » Theophrastus distinguishes two major kinds
of hylé by reference to its use in artifacts : « we must endeavor to say in a general way, distinguishing
the several uses, for which purposes each kind of timber is serviceable, which is of use in ship-building,
which for house-building ; for these uses extend far and are important » (Enguiry into Plants V7,1,
Hort). The English word « timber » (meaning : « wood prepared for building and carpentry ») which
Hort uses for hylé, captures the meaning of Aristotle’s term much better than the English word
«wood », since it is important for Aristotle that 4y/ implicitly suggests material suitable for an artifact.
Theophrastus’ account of the literal notion of Ay/ thus helps explain why ships and houses are among
his key examples used to illustrate the relationship between 4y/ and forms or ends as causes. Other
terms, including xylon are used by Aristotle to indicate materials, including wood, processed to a
different extent, so as to be suitable for carpentty, etc. Curiously, Solmsen does not note the support
for his interpretation in Aristotle’s own reference to two kinds of art dealing with Aé hylé : « the arts
produce their material, some simply, others so that it works well » (motoboty el téyvan iy BAnv ol uév
&mhidc o 82 edegyov) » (Physics 11 2, 194a35-36). This appears to be a reference to different degrees of
processing materials so that they are useful in the production of artifacts.

6 Cherniss 1935 especially chapter three; on Democritus see p. 223 and on Aristotle’s interpretation
of Democtitean necessity, p. 248-250; cf. Cherniss’ discussion of Aristotle’s artificial model of natural
processes at p. 253, and criticism of Democtitus’ account of the shedding of teeth at p. 256-257 and
264. Cherniss does not, however, scrutinize the term « matter » itself, and regularly employs the term
«material » (as in the expression « material monist ») as a neutral description of the views of Presocratic
philosophy (e.g. p. 54). For Democritus in particular see Moutelatos 2005.
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SOME LOST WORKS

All attributions of theories of « matter » to Aristotle’s predecessors depend
ultimately on Aristotle’s own dialectical representations of them (such as those in
Physies 1 and Metaphysics A), and the subsequent doxographic tradition that stems
from it. These representations are purely dialectical as opposed to historical. There
is no evidence in Aristotle or any other source that any of his predecessors ever used
the term Aé hylé, or any other term, in the sense of « the material »". This technical
point can be shown not only by pointing to the absence of the term Ay/ in any
genuine fragments, but also by comparing Aristotle’s abstract definitions of A/ ®
with reconstructions of his predecessor’s views—including Plato’.

The most detailed study of the concept of Aykis Happ’s!?, and it remains valuable.
But although Happ correctly observed that the technical concept of hy/ was invented
by Aristotle, he was convinced that (almost) no chronological arrangement of
Aristotle’s works can be discerned, and that Aristotle used the term in the same sense
throughout his writings ; thus he concluded that « it is no longer possible to trace
within Aristotle individual stages of the development of its meaning »'!. Against
this, the present study is precisely an attempt to show that it is possible to trace within

7 Cencillo 1958, 27-31.

8 The most explicit definitions are these: « by sy# I mean the first substrate of each thing, from
which something comes to be, such that the substrate persists in it not in an accidental way » (Physics
19, 192a31-32, translation following Graham, 1984, 49); « hy/, in the most proper sense of the term,
is to be identified with the substrate which is receptive of generation and destruction » (GC1 5, 320a3-
4); « by byl 1 mean that which, not being a this actually, is potentially a this » (Metaphysics H 1,
1042a25-26). Physics 11 does not contain a definition of Ay/# as such, only examples of Ay#. This is a
further indication that Physics II is prior to these other texts in which Ay# is explicitly defined in
specialized contexts.

? Attempts to show that Plato (or Speusippus) had already employed 4# Ay/é in a technical sense are
worth exploring but beyond the scope of this paper. Plato definitely used the word 4y#in a couple of
relevant discussions, and Atistotle claims that the chora or receptacle of Plato’s Timaeus plays the role
of hylé. But even if it could be shown that Plato ot Speusippus had used the term 4y/#in some technical
way, nothing could rule out the possibility that it was nevertheless Aristotle who invented the concept,
and then transmitted it to them. Attempts to make a case either that Plato and Speusippus had already
used the term earlier, or that they took it over from Aristotle and developed it, have not, in my view,
been successful, although I will not argue the point here. Instead, my plan is to make it clear that
Aristotle himself did not always use the technical concept of 44 by/, and that he later developed the
concept in several directions. See further Skemp 1960 ; Somsen, 1961, 395-396.

O HYLE : studien qum aristotelischen Materie-Begriff (1971).

1« Aristotle thus found the word in the sense of wood, and then used it extensively for mattet,
or for what one might call in his philosophy the manifestations of the second principle. Since, as
already mentioned above, p. 58 Ay/ has almost the same scope of meaning in all places where it occurs,
and chronological differentiation is not possible, it is no longer possible to trace within Aristotle
individual stages of the development of meaning » (Happ 1971, 276).
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Atistotle individual stages in the development of the meaning of Ak, including a
stage before he had invented it as a technical concept. Happ does not believe that is
possible because he focuses on texts in which the term Ayl appears, but neglects
those texts in which it should appear but it does not. Happ perceives Aristotle using
the concept throughout all his works, even works in which there is literally no
evidence that the term Ay appeared. Happ followed the reasoning of Diiring
according to which the presence of a distinction between dynamis and energeia in
Aristotle’s Protrepticus implies that Aristotle must already have made a distinction
between hylé and eidos at the early date of that work’s composition. Happ accepts
Diiring’s (uncontroversial) dating of the Protreptious to about 350, thus treating it as

one of Aristotle’s eatliest works. Happ concludes, then, that in Aristotle the concept

of matter « appears from the earliest to the latest passages »2,

But Diiring’s reasoning about the mutual implicature of the concept paits dynanis-
energeia and hylé-eidos is flawed!®. The argument from Protrepticus cited by Diring and
Happ'* can easily be interpreted without any reference to the concept of matter whats-
oever. In Metaphysics ©, Aristotle distinguishes between two senses of the concept
pait: (1) as dynamis is to movement (kinésis) ; and (2) as hyléis to substance (onsia)™®. The

12  Although we have pointed this out many times, it must again be stated here: there are a few
parts of the text in Aristotle where the word Ay does not appeat, although it would have been in fact
necessary (e.g. Mez. T4, 64). Otherwise it appears from the earliest to the latest passages, perhaps even
in the Protrepticus (before 353 BC), if dynamis-energeia (fr.14 Ross = B79 Diring) is allowed to refer back
to hylé -eidos. Diiting, Gromen 27 (1955, 156) rightly thinks that hardly a stage of development of
Aristotelian thought can be imagined, in which Aristotle had developed the concept of dynamis-energeia,
but not yet Aylé-eidos. Evidently, one does not come even eatlier (Diiring, loc. cit.); see Solmsen,
<1961> 397 » (Happ 1971, 276 n. 1008). The reference to Solmsen does not support Happ’s argument,
but merely asserts that « we must assume that he has made his choice at a very eatly stage
of his philosophical activity. The least we can do is to place this choice in his Academic petiod ».
Solmsen’s claim in no way excludes the possibility that several wortks of Aristotle did not refer to Aylé
at all.

13« In the Protrepticus, fr. 14 Walzer, Aristotle operates with the conception of dynamis-energeia. 1
doubt whether it is possible to imagine a stage in Aristotle’s philosophical development when he had
formulated his conception of potentiality-actuality, but not his conception of Aylé-eidos » (Diiring 1955,
156).

14 'The word ‘living’ seems to mean two things, one with reference to a capacity and the other with
reference to an activity, for we call all those animals ‘seeing’ who have sight and are naturally capable
of seeing (even if they happen to have their eyes shut), as well as those who ate using the capacity and
ate casting their sight. And similarly, with knowing and cognizing we mean, in one case, using and
observing and, in the other case, possessing the capacity and having the knowledge » (paivetan St17ég
AéyeoBou 6 (v, TO pév xotd Shvaruev 10 8% nat’ dvégystay: SEGVTX YIQ elvard popev Bou te Eyer @Y LHwy
B word Buvertee mépue 18ety, w&v poovta ToyYBVY, Kol To yobpeve: Tf) Buvipiet xal npoaBMovt Ty Sw.
boiwg 88 ai 1o éniotaaton xod 10 Yeyviorety, & wév 10 yefioBu %l Bewpetv Aéyopey, &y 88 10 nextiiofu
Ty B0vapty xod ThY EmoThpy Exe Atistotle, Protrepticus, apud lamblichus, Profr. X1, 56, 15-22).

15 Metaphysics ® 6, 1048a31-b8 ; Graham 1984, 38.
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latter sense developed out of, and after, the former'®. And in the Protrepticus passage,
Aristotle uses the former, not the latter, distinction. He distinguishes merely possessing
a power from exercising the power (the examples are : seeing, thinking, knowing).
That distinction in no way requires the distinction between Ay# and eidos. Thus, Diring
and Happ were wrong to suggest that Prosrepticns contains evidence that Aristotle all
along employed the concept of Ay’

Diiring and Happ ignore other passages attributable to Aristotle’s Protrepticns in
which the dynamis-energeia distinction also appears, but the term Ay# does not : in the
discussion of the soul ruling the body and using it as a tool ot organon (VII 41, 19-
20). In this context, Aristotle refers to energeiai (42, 10) and dynamedn (42, 17) of the
soul, but never to Ay/. This is also true in the other passages in which soul and body
are discussed together (e.g. VIII 48, 2-9), but it is most surprising when Aristotle
discusses the priotity of soul to body, again treating the parts of the body as organa
(37,4). Here again, Aristotle never uses the term Ay/#, even though he mentions prior
and posterior causes in the natural sciences :

Similarly for the natural sciences as well, for it is necessary to be intelligent about the
prior of the causes and the elements (t@v altiwy xai t@v otoyeiwv) befote the posterior
ones; for they are not among the highest things, nor do the primary things naturally
grow out of them; rather, it is out of the former and because of the latter that the
other things come into being and are evidently constituted. Fot whether it is fite or
air or number or any other natutes that are causes of and primaty to other things
(elte yap o i’ 4o eite kOO ite &Akan Tivég pdoelg adtion nol TEGTHL TGV EAAWY),
it would be impossible to be mistaken about these things and undetstand any of the
other things ; for how could anyone eithet recognize speech and be mistaken about
syllables, or be knowledgeable about them without knowing any of their elements
(1v orovyeiwv)'® ?

The Protrepticus thus contained an explicit discussion of causes in natural science
in which Aristotle mentioned « primary things », « the elements », « fire » and « air »
(which are compared to the « letters » of syllables), but not 4y%. Nor does that term
appear in the extensive passage in which Aristotle distinguishes between things which
come to be « from a certain intention or art », « because of nature », « because of
luck », or « out of necessity » (ex anankés)'®. In the Protrepticus, Aristotle repeatedly
argued that things that come be « from some intention and art » (apo tinos dianoias kai
technés) imitate things that come to be « because of nature » (dia physin), a point that

16 Menn 1994,

' The argument is very well made by Graham 1984,

18 Aristotle, Protrepticus, apud lamblichus, Prosr. V1, 38.22-39.8.
' Protrepticns, apud Iamblichus, Prosr. 1X, 49.3-51.7.
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is reiterated in the Physics with reference to Ay/é*. But in the earlier work no reference
to hylé is made in any of these passages.

The same result follows from an examination of the fragments of Aristotle’s De
Philosophia. Thete are numerous places one might expect 4/ to appeat, including
fragments on first principles and Plato’s indefinite dyad”'; on destructible substances
and whether the world is destructible®’; on composite substances and their
dissolution into elements, on the natural places and mixture of these components®;
on the generation of animals in the ecological niches of earth, water, air and fire?;
and on the existence of a fifth element in addition to the Empedoclean four®. None
of these fragments, however, contain any mention of Ay,

I will briefly mention one more lost work in which one might expect to find
Aristotle invoking the concept of by : On Demucritus, an extensive fragment of which
in quoted by Simplicius, who tells us that according to Aristotle, Democritus
considers « the nature of the eternal things » (¢ #6n aidién physin) to consist of « small
substances infinite in number » (mikras ousias pléthos apeirous, 295.2). Democritus
referred to this substance by three technical terms, apparently all neologisms (#4 fe

% « Looking to the ancients it would seem to be the material [...] but if art imitates nature, and it
is part of the same science to know the form and the material up to a point [...] (glg pév yag T00g
doyaiovg dmoBhédavtt BdEetey &v elvan T7g BAng [...] el 8¢ ) téyvn prpeiton iy ooy, thg 8¢ adti
¢motAung eldévar 10 eldog nai Ty BANY péyer tov) » (Physies 11 2, 194a18-22; cf. 11 8, 199215-17;
Meteorolagica TV 3, 381b6; PAT 5, 645210-15; Metaphysics Z.9, 1034a33-34; Pol. VII 17,1337a1-3; f. [Ar]
De munds 396b11-12; see further Johnson 2005, 81, 148 and Johnson 2012, 120-124, 128-134). See
also, by compatison, in the Protrepticus: « for nature does not imitate the skill, but it imitates nature, and
it exists to help by filling in even what nature has omitted (uipettan y&Q 0d v téyvny f) pbog dhhd adT
v goow, xai Eowy émi 16 BonBelv xod t& mauhetnopeva g pioewg dvamingotv) » (IX, 49.27-50.2); 9
éyvn prpelon Y @oowy (50.12); cf. X, 54.22-23.

2! Fragment 11 Ross = Alexander, Mez. 117.23-118.1.

2 Fragment 192 Ross = Philo, De Aeternitate Mundi 5.20-24.

2 Fragment 19b Ross = Philo, De Aeternitate Mundi 6.28-7.34.

2 Fragment 21 Ross = Cicero, ND I11.15.42+16.44.

5 Fragment 27 Ross = Cicero, Acad. 1.7.26; Tuse. 1.10.22 5 1741 5 26.65-27.66.

2 Aristotle’s own reference to the De philosophia in Physies 1.2, although it touches on the issue, also
does not imply that Ay/¢ was discussed in the dialogue: « Indeed, the atts produce their matetial, some
simply, others so that it works well, and we use all of their constituents for our sake (for we are
somehow also an end; for the for the sake of which is twofold; but this was discussed in the books De
philosaphia). » énel ol motodov af téyva Ty BAny ol pév dmhig ol 88 edepydy, xal yobpeda bg Hudy Evexa
TavTwY doEYOVILY (Bopdv Yio Twg xal Muels éhog Styds Y& 0 0d Evexa: elgnton & &v toig mepl
phooopiac). (194a33-36 = De philosgphia, fr. 28 Ross). What is said about the arts producing their own
« matetial » is not said to have been discussed in the De philosophia : what was discussed there was the
fact that there are two different senses of the expression 7o hou heneka. This tells us that #hat key causal
term was used and analyzed in eatly wotks. This is not surprising, however, because that term was
also used in the Protrepticus and in the Organon. What we do not find, however, is any mention of Ay
in any of these works.
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den kai ti nastéi kai 16i onti, 295.5) : (1) to den or « the thing », a made-up term
formulated by contrast to the term ox-den which means « no-thing » (a term
Democritus used for void); (2) 7o nastos or « the stuff »*'; and (3) %0 on ot « the being ».
The substance exists in all sorts of different shapes and configurations and siges
(dndoyewv 8¢ adtolg mavtolng poEYag 1ol oyMuate Tavtotx xal nata péyebog Stapopd,
295.7-8) out of which other substances are generated « just as ox/ of elements » (Rathaper
ek stoicheidn, 295.8) : the substance when compounded generates « the sensible
masses » (fous aisthétons onkous, 295.9). The compounds, or as Aristotle begins calling
them, « the bodies » (tdn sématin, 295.16) are held together because they have
interlocking shapes, which keep the compounds together until they are overcome by
some greater « necessity » (ananké, 295.19). This is how all of « the perceptible
bodies » (¢dn aisthéton sématin, 295.22), such as plants and animals and even entire
worlds, are generated and destroyed according to Aristotle’s account of Democtitus.

Itis remarkable that Aristotle does not mention the term A/ either with reference
to Democritus’ own terminology, or in his own representation of Democritus’
theory, especially since in this passage Aristotle is commenting on the novel technical
terminology used by Democritus. At this point in his engagement with Democritus
Atistotle does not represent the Abderite as someone who made Ay/ the primary
cause of everything. This is as clear indication as one could expect that Democritus
himself never used the term /y# in the way Aristotle eventually did. Only
considerably later, in works such as the Mezaphysics and biological works does Aristotle
connect Democritus’ causes with Ay/, although even then he does not directly
attribute to Democritus himself use of the term Ay/ but instead says that his causes
function « as material » (hds hyié)*.

THE ORGANON

Tutning now to the Corpus, it is a well-known fact that the term Ay/# nowhere
appears in the Organon. We certainly expect to find it, as for example in Categories 5,

7 The LS] (s.v. nastos) and Ross translate « solid » here; but in light of the root meaning « close-
pressed or firm », and Aristotle’s use of a different term for « solid » (otepede, e.g. Cat. 5a23), « stuff »
seems a better translation. Thanks to DSH for the suggestion.

B Metaphysics A 4: « Leucippus and his associate Democritus say that the full and the empty are
elements (otouyein pév 10 TAEeg xai 1O xevodv elvad), and that of these the full and solid is the being,
but the empty is the not-being (for this reason as well they say that being exists no more than non-
being, because the body is no mote than the void). But these ate causes of the things that exist as
material (ot 88 16V Evrwv tadta w¢ SAgw) » (985b4-10). De generatione animalium V.8: « But Democtitus,
neglecting to mention that for the sake of which, reduces to necessity all the things which nature uses
(Anuougrtog 82 10 0b Evexey dipeic Méyetv mévta dvdyet elg dvdryxny olg yefitan 7| pbotc) — thete are things
like this ... but these things are causes as movers and as instruments and as material (1abta 8 GG uvodvra
noid &g Bpyava 1ol wg Ay ofta) (789b2-8).
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where Aristotle discusses a defining feature of substance: while remaining numeri-
cally one, substance is able to admit contrary qualities”. But of all the passages it is
most surptising not to find the term in Posterior Analytics 11 11, because that chapter
contains an enumeration of the four kinds of cause :

And since we think we have knowledge when we know the cause, and causes are
fourfold, all of these are indicated through the middle term : <1> one is 7he what
something was to bey <2> one is the what things being <true> it is necessary for this to be <true>;
<3> one is the what first moved if, and <4> a fourth is the for the sake of which.

Erel 8¢ éniotacfot olopeba Stav elddpey tiv adtiov, altion 88 téttopeg, pio pév to i Ay
slva, pio 88 10 Tivey Byt qvdyxn to0T elvar, Etépa 8¢ # tf medTov éxiv e, TeTdE™)

88 1o Tivog Evena, Taox adtar St 100 péoou Seiuvovtan®.

I have translated names of the causes here as literally as possible in order to
represent the jargon-ladenness and awkwardness of the Greek. Still, three of the
causes named here are easy to recognize: <1> « the what something was to be » is
an expression used throughout Aristotle’s theoretical works and corresponds to what
Aristotle elsewhere calls the form or definition or account—the school term is the
formal cause ; <3> « the what first moved it » is also a frequently used expression,
corresponding to the mover—the efficient cause; and <4> « the for the sake of
which » corresponds to the end—the final cause—r7o hou heneka being a frequently
used expression throughout the whole Corpus, and one which had already been
analyzed into two senses in De philosophia’'. But instead of anything resembling the
material cause, Aristotle lists <2> « the what things being <true> (onfdn) it is
necessary for this to be <true> (einaz) ».

I place the word <true> in pointed brackets here, because Aristotle uses the verb
einai and its inflections in both existential and veridical senses, and it is not clear
which sense is meant here (or if, somehow, both are meant). I will not attempt to
reduce one to the other. Aristotle’s brief explanation of the cause offers but little
help :

For, the what things being <true> it is necessary for this to be <true> does not obtain by
assuming a single proposition but does obtain when there is a minimum of two, and
when they share a single middle term. Thus, when this single thing <sc. a middle
term> is assumed, it is necessary for the conclusion to be <true>.

16 e Y& 0d Evrog T8l Gvdynn elvan dg uév mpotdaews Angbeiong odx Eot, Svoiv 88

2 Categories 5, 4a10-11, 4b17-18; see Dancy 1978, 377.
3 Posterior Analytics 11 11, 94a20-24.
31 See note 26 above.
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todhdytotov: t0bt0 & éativ, &tav Ev péoov Exwow. TobToL 0BV vdg Anydévtog 1O
ovpmépaopa &viyrn elvou’?,

Atristotle makes the logical point that the second kind of cause—I will call it the
« necessitating cause » for convenience— is demonstrated by means of a middle
term shared between two propositions. This supports the interpretation of the
expression in a veridical sense (« it is necessary for this to be #we »), because the
explanation involves how a conclusion is necessitated by its premises, and what is
necessitated by the premises is presumably that the conclusion be #rze. But while this
helps us construe the awkwardly abstract phrase, it does nothing to explain how it is
supposed to function as a cause.

The most striking point is that no specific example of this cause seems to be
provided ; Aristotle immediately goes on to give examples of each of the other kinds
of cause. It is almost as if Aristotle means to say that there are actually just three
kinds of cause, but each can be exhibited in a demonstrative syllogism, thus
illustrating logical necessity. In other texts of the Corpus, Aristotle seems to recognize
or emphasize just these three other kinds of cause : for example, in De anima 11 4

But the soul is a cause and principle of the living body. But causes and principles are
said in many ways, and #he soul is a cause according to the three ways that we have defined : for
the soul is cause of the ensouled bodies <1> whence the motion and <2> for the sake of
which and <3> as the substance.

ot 8¢ N Yoy 100 {dvrog obpatog odwx nal &Y. Tt 88 morhayég Aéyeta, opouog
& 17 Yoy nara 10d¢ duwgrauévons tpdmovg Tpels aitiar wod Yo BBev 1} wivaig ai ob Evexa
nal &G ¥ odota tév Eudiywy owpdtwy | Yoy aitio®.

Notice that in this famous passage Aristotle says that the soul is a cause in #he
three ways that we have defined. But Aristotle can be interpreted as saying that the soul
is a cause in three of the <four> ways that have been defined, without intending to
imply anything about the total number of causes. Since De anima I1 4 is not devoted
to enumerating the four causes, it need not contain an exhaustive discussion of
causes. But in Post. An. 11 11, only #hose other three kinds of causes are given their
own dedicated explanations and examples.

These examples are expressed in a series of syllogisms (all in Barbara) in which
the middle term indicates the cause : in the first example, the « what it was to be »
cause ; in the second the « what first moved it » cause ; and in the third « the for the
sake of which » cause. These examples, in addition to exhibiting each of those three
main kinds of cause as a middle term, show that the necessitating cause also operates

32 Posterior Analytics 11 11, 94a24-27.
% De anima 11 4, 415b8-12.
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in them since, if the premises are assumed to be true, then the conclusions will also
be true (which is precisely the explanation given for the necessitating cause). Thus
each of these syllogisms exhibits the phenomenon of multiple causation : necessity
plus at least one other cause. This is especially so in the third example, since Aristotle
claims that that syllogism also incorporates both the « what first moved it » and the
« for the sake of which » cause. Since it also exhibits the necessitating cause, that
one syllogism exhibits three kinds of cause at once. This seems to be the reason why
immediately after this example Aristotle next discusses the phenomenon of multiple
causation in general :

But it is possible for the same thing to be both for the sake of something and out of necessity
(ot Evexd Tvog elvo %ol 8% dvdynng), for example : for what reason is the light of a
lantern (ofov 81 T0b Aapntiiog 10 &) ? For it is both out of necessity that the small
particles pass through the larger pores (if light comes about by the passing through),
and it is for the sake of something, in order that we not stumble*.

This example explains both why and how light is generated through a lantern.
Two different causes may be given : « for the sake of not stumbling in the dark » and
«because small excited particles pass through the larger pores in the artifact ». Neither
of those expressions in isolation or together can necessitate any conclusion. For that,
the terms would have to be integrated into a syllogism with a middle term. So, let A
= Light ; B = Passage of small excited fire particles through larger pores ; C = Not
stumbling in the dark.

If (1) Light <of> Passage of excited particles though larger pores in the lantern;

And if (2) Passage of excited particles through larger pores <of> Not stumbling
in dark;

Then (3) Light <of> Not stumbling in dark.

The cause of not stumbling in the dark is explained by means of the light, but this
is in turn explained by the passage of small fiery particles through larger pores in the
lamp. It is probably significant that the primary cause is here described not specifically
as the « moving » cause or something like that, but rather as a cause « out of
necessity » This phrase calls to mind the necessitating cause. No doubt that cause
is, as ever, operative in the sense that if premises (1,2) are true then it is necessary
for the conclusion (3) to be true. But Aristotle now seems to refer not only to logical
necessity, but to « passage of excited fire particles through larger pores » as some kind
of cause « out of necessity ».

3% Posterior Analytics 94b27-31.
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It is crucial that in Posz. .An. 11 Aristotle does not restrict his discussion to merely
logical or epistemological matters, but explicitly applies his theory to natural science
in II 11 and following®. He does this by explaining that, like the lantern, natural
things tend to have multiple causes, being both « for the sake of something » and
«out of necessity ». Having already discussed the cause « for the sake of something »,
he next discusses the multiple senses of necessity :

But there are many things like that, especially those things that are constituted and
composed according to nature (udhiota év TOIG ¥AT& WYOOV GUVIOTAUEVOLS Kol
ovveatdow). For on the one hand nature produces them for the sake of something,
but on the other hand out of necessity (] pév yop &vend tov motel pooug, | & &¢
dvayunc). But necessity is twofold. For there is <necessity> on the one hand in
accordance with nature and its impulse () pév y&o »atd @bowv xal ™y 6u1y), but on
the other hand by constraint and contrary to its impulse (f} 8¢ Bix ) Txed v 6uAY),
just as a stone out of necessity is carried both up and down, but not because of the
same necessity (00 8i& TV adTiy &vdynny)*C.

In this discussion, Aristotle provides only an overly brief example : 2 stone « out
of necessity » falls downwards in accordance with its natural impulse, but by
constraint and contraty to natural impulse is thrown upwards.

But explanations specifying causes both « for the sake of something » and « out
of necessity » pervade the biological works, especially De partibus animalinm and De
generatione animaliunr’. In the latter, for example, Aristotle offers the following
explanation of the early shedding of the front teeth :

But teeth, having come to be for the sake of the better (yevopevor 10 pév Betiovog
o), are shed because sharp things are quickly blunted; so they <the sharp front
teeth that are shed earliest> need to be replaced by others in light of their function.
But of the broad ones there is no blunting, and they ate only smoothed by being
worn down over time. But they <the front teeth> are also shed <first> out of
necessity (6€ avdynng 8 éxnintovow), because the roots of the teeth in the broad part
of the jaw are also in strong bone, but those in the front are in a thin part, for which

reason they are weak and easy to move™®.

3 The examples in Post. An. 11 12 and 15 are meteorological, in IT 13-14 zoological, and in II 16-
17 botanical.

36 Post. An. 11 11, 94b34-95a3.

7 In De partibus animalium 1 1, Aristotle states a general principle that the end should be stated
before the necessary causes (642a2); he integrates both necessary causes and the for the sake of which
cause in the paradigmatic explanation of respiration (642a31-b4); and also in his explanations of:
eyelashes (658b14-26); deer shedding horns (663b12-20); the epiglottis (66526-10); cartilaginous
vertebrae in serpents (692a3-5); hair on human heads (658b2-7); tails (690a1-4); feet (694b5-9); and
beaks (693a10-11). Many more examples could be added : see Johnson 2008, 189-195.

¥ GAV 8,789a8-14.
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The shedding of teeth is explained as both for the sake of something and out of
necessity, exactly as Aristotle says is typical in natural science in Post. An. 11 11. And
in De generatione animalium Axistotle uses the example to criticize Democtitus’ aetiology
in general :

But Democritus, neglecting to mention that for the sake of which, reduces all the
things which nature uses to necessity (Anpéxgitog 8¢ 10 ob Evexev dueig Méyety mdvta
dvdyer elg dvdyxny olg yofitau ) pborc). There are things like this, but which are also for
the sake of something and thanks to what is better with respect to each thing. So,
while nothing prevents the teeth coming to be and being shed in this way, it is not
because of these things, but because of their end. But these things are causes as
movers and as instruments and as material (ot §” bg xvolbvta xat bg Spyava xal d¢
Ay odrer). [...] But to say that the causes are out of necessity would be like someone
thinking only that the lancet draws the fluids out of the dropsical patients, without
thinking that the reason why the lancet cuts them is for the sake of its being good for

health¥.

The term « instrument » here functions the same way as in the Profrepticus passages
according to which the soul uses the body as an instrument. But in the GA4 Aristotle
also refers to his « moving » cause and the « material » cause (which was not
mentioned in Post. An.). What was conceived in the Protrepticus as an « instrumental »
relationship is in GA analyzed into the moving and material causes. Aristotle claims
that Democritus mentions only necessary causes, but it is Aristotle that interprets
them as « movers », « instruments », and « material ». These are Aristotle’s concepts,
not Democritus’ and Aristotle does not suggest that Democritus himself employed
the terminology of « material » (or « instruments » ot « MOVErs »).

According to Aristotle, Democritus’ explanation of the shedding of front teeth
is: « because their roots are in the narrow part of the jaw, the front teeth are shed
earlier ». Now according to Aristotle’s analysis, this explanation is not in fact logically
necessary, because there are not here two propositions sharing a middle term. Thus
such an explanation could never constitute demonstrative knowledge. It is not until
Democritus’ purportedly « necessary » cause is linked up with another kind of cause,
and specifically the « for the sake of which » cause, that any conclusion will be
necessitated, and thus it be possible for there to be demonstrative knowledge of the
causes of teeth shedding;

This brings us to the explanation of shedding the front teeth that Aristotle
himself provides (789a8-14, quoted above) : the front teeth are shed eatlier because
they are prone to being blunted and so need to be replaced sooner by newer, sharper
teeth. It is for the sake of this function that the front teeth are shed earlier.

¥ GAV 8,789b2-15.
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If (1) Shedding of teeth earlier <of> Replacement of blunted teeth;

And if (2) Replacement of blunted teeth <of> Teeth rooted in the narrow part
of the jaw;

Then (3) Shedding of teeth eatlier <of> Teeth rooted in the narrow part of the
jaw.

This explanation of why there is earlier shedding incorporates both Aristotle’s
« for the sake of which » cause (« replacement of blunted ones ») and 2 Democritean
« out of necessity » cause (« teeth rooted in the narrow part of the jaw »).
Furthermore, there is logical necessity here : assuming the premises (1 -2) are true, it
is necessary for there to be (3) earlier shedding of the front teeth.

By applying the ctiteria of Post. An. 1111, then, Aristotle has an effective line of
criticism of Democritean explanations. Thinking Democritus reduces all the causes
to necessity, Aristotle takes the opposite strategy of proliferating the kinds of causes
into a fourfold scheme and stipulates that necessity cannot be obtained without
reference to one of the three other kinds of cause as well. Democritean causes can
only be explanatory when arranged in a syllogism in combination with some other
kind of cause.

Aristotle ends Post. .4n. 11 11 not by elaborating on the distinction between two
kinds of necessity that he mentioned, or by relating these to logical necessity. Instead,
he goes on to argue that necessity is associated with spontaneity and luck, causes
contrasted with the « for the sake of which » cause :

But in those cases resulting from intention (&no Stwvoing), some do not ever exist as
a result of spontaneity (&m0 100 adtopdov) (for example a house or a statue), nor out
of necessity (008’ ¢¢ dvéynng), but for the sake of something (&AX Evend Tov); but
others also exist as a result of luck (&mo 1ye) (for example health and protection).
But especially in those cases in which it is possible both to be in a certain way and to
be otherwise, when, not as a result of luck, their coming to be is such that the end is
good, it comes to be for the sake of this, whether by nature ot by art. But as a result
of luck nothing comes to be for the sake of something®.

In a parallel passage from Protrepticus (mentioned earlier) Aristotle makes a similar
argument but with reference only to art, nature, and luck. The addition of
spontaneity and necessity here indicates that Post. An. I1 11 was written after the
Protrepticus and that he wrote it with a specific concern in mind about Democritus,
who had emphasized both spontaneity and necessity in his natural philosophy*!. All
of the causes mentioned here at the end of Post. An. 11 11 are also discussed in Physics

40 Pyst. An. 1111, 9523-9.
4 See Johnson 2009.



Why did Aristotle invent the material cause ? 73

11, and so are all of these examples : health and safety as ends, and artifacts such as
a house and 2 statue. But the parallels between Post. An. 11 11 and Physics 11 go far
beyond the causes discussed and the examples used. In part, Physics IL is structured
as an expansion of the enumeration of causes in Post. An. 11 11, as table 1 shows.

Post. An. 1111 Phys. 11 3-6 Phys. 117-9
The causes as means of 94a20-21 194b16-23 198221-24
gaining knowledge
Enumeration of the four 94a21-b26 194b23-195a2 198a14-21
kinds of cause and 195a8-25
Discussion of multiple ~ 94b27-34 195a3-8 and 198a24-b9
causation 195a25-b30
Distinction between two 94b34-952a3 — 199b34-200b8
kinds of necessity
Discussion of 95a4-9 195b31-198a13 —

spontaneity and luck

Table 1. The order of the discussion in passages enumerating the four causes

We may conclude this discussion of Post. Az 11 11 by recalling the most surprising
point : that the term Ay/ never appears here. That must be because the material cause
was not conceived yet. Let us now turn to the conception and development of it in
the parallel sections of the Physics.

Puysics II 3

The next chapter in the Aristotle Corpus devoted to the enumeration and
explanation of the four causes is Physics IT 3. Aristotle introduces the discussion by
stating that knowledge in general is obtained by grasping the causes, and this applies
specifically to « all of natural change ». He exhorts us to learn the causes of natural
change®. Just as in Post. An. 11 11, the introductory protreptic remark is followed by
a description of the four kinds of cause :

“2 « Having made these distinctions we must investigate concerning the causes, what they are like
and also how many there are in number. For the purpose of the discussion is knowledge, and we think
we know not before we can grasp the reason why concerning each thing (but this is the grasping of
the primary cause), it is clear that for us one should also produce this also concerning generation and
destruction, and all of natural change, so that by knowing the principles of these, we may try to refer
each of the things we are researching to them. » (194b16-23).
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Now <1> one mode of cause is said to be that out of which comes to be something
persisting (16 8¢ od yiyvetal Tt évundyovtog), for example the bronze of the statue and
the gold of the cup and the kinds of these. But <2> another <mode of cause> is the
form and the example, but this is the account, the one of what something is to be and
the kinds of these (for example of the whole octave the ratio two to one, and generally
the number), and the parts in the account. Again, <3> whence the first origin of the
change or rest, for example the man deliberating is a cause, and the father of the
child, and generally the producer of the product and the changer of the thing that is
changed. Again, <4> as the end. And this is that for the sake of which, for example
health of the walking, For what is the reason he walked ? We say, « in order to be
healthy », and saying this we think the causal explanation to have been demonstrated.
And as many other intermediate movements as bring about the end <are causes in this
way> (for example, of health, the thinning or the purging or the drugs or the
instruments). For all of these things are for the sake of their ends, but they differ
from each other, some being functions, others instruments (t& pév Epyx t& &’

Boyavo)®,

Three of these causes clearly correspond to the three from Post. An 1111 and De
anima 11 4: « the form and the example » corresponds to the « the what it was to be »;
« whence the first origin of motion or rest » to « the what first moved it »; and « the
end » to « the what it is for the sake of »™. The example of the end is the same in
both texts : health is said to be the (final) cause of someone’s walking,

But the fourth kind of cause mentioned here, « the thing out of which comes to
be something persisting » (t0 8¢ 0d yiyvetai © vundpyovtog), was not mentioned in
Post. An. Both the name and the examples of this kind of cause are totally new : the
bronze of the statue, the gold of the cup, and « the kinds of these », by which
Aristotle apparently means something like « metals », a generic kind that would
include both bronze and gold. The term 4y does not appear in this enumeration of
the four kinds of cause and is not introduced until the following comment about
multiple causation.

These then perhaps exhaust the number of ways in which the causes are said. But
since the causes happen to be said in many ways, and there are many causes of the
same thing not incidentally, for example : of the statue both the statue-maker and the
bronze are causes not in accordance with anything else but insofar as it is a statue. But
these are not the same mode, but one is a cause as material, the other as whence the

A3

movement (10 uév ag iy 10 & dg 60ev 1 xivnorg)®.

4 Phys. 11 3, 194b23-195a3.
4 There are subtle differences in these formulations that I do not have the space to discuss here.
4 Phys. 11 3, 19523-8.
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This is where the term Ay/# is introduced in an enumeration of the four kinds of
cause. The Aylé is exemplified by the bronze of a statue and contrasted the kind of
cause that the sculptor is (2 moving cause). We can be sure that 4y/# is here used in a
semi-technical sense, since it must mean something abstract and general like
« material », otherwise Aristotle would be saying that bronze is timber or wood. And
yet hyléis not yet used as a general term for its own kind of cause—it is given merely
as an example of a cause, and specifically a cause of a metallic artifact : a bronze
statue or gold cup.

After making some further points about multiple causation that do not concern
us here, Aristotle gives a fresh enumeration of the four causes which differs in subtle
ways from the previous one.

But all of these causes mentioned just now fall into four modes that are especially
evident. For, <1> the elemental letters <are a cause> of their syllables, and the
material <is a cause> of their artifacts (] 5\ t@v onevactdv), and the fire and similar
things of their bodies, and the parts <are causes> of their whole, and the hypotheses
<are causes> of their conclusion («i dnoBéoei 100 cuuTEQEOPATOS), as the out of which
canse (OG 10 €€ od «ftd); but of these <pairs>, the former are the causes as the
substrate (&¢ 10 droxeipevov), like the parts (ofov & pégn), but <2> the latter are the
causes as the what something is to be, and the whole and the composite and #be form. But
<3> the seed and the doctor and the man deliberating and generally the producet, ate
all causes as whence the origin of the change or test. But <4> there are also causes as the
end and the good of the other things. For the for the sake of which is best, and end of

the other things one chooses*.

In this enumeration of four kinds of cause Aristotle names « the out of which »
(again, not by as the first kind of cause, as in the previous enumeration in II 3.
And except for that kind of cause, Aristotle uses names for the three other kinds of
cause easy to recognize from Posz. An. 11 11. The term hy/ appears here, but not as
the name of a kind of cause in its own right, but rather as but one example among
many of « the cause out of which », including :

1. the elemental letters of the syllables (¢ stoicheia tin syllabén)

2. the material of the artifacts (bé hylé tin skenaston)

3. the fire and similar things of the bodies (20 pyr kai ta toianta tin sématén)
4. the parts of the whole (¢z meré tou holon)

5. the hypotheses of the conclusion (hai hypotheseis tou symperasmatos).

The term translated « elemental letters » (stoicheia) is the same word used in the
Protrepticus and frequently used in Aristotle’s theoretical works and usually translated

46 Phys. 11 3, 195a15-25.
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« elements », a general name of earth, water, air, and fire. Thus, the third example of
the cause out of which, « the fire and similar things », also refers to the elements
« out of which » bodies are composed, just as the letters are the things « out of
which » syllables are composed. Aristotle does not further specify what he means by
« the parts » (he does not hint if he has in mind the « parts » of animals), but this
example can be interpreted along the same line as the previous examples: just as
letters are parts of syllables, and elements are parts of bodies, so in general parts are
things « out of which » wholes are composed. The second example is « the material
of the artifacts ». We have already been given two examples of causes « out of
which »: the bronze of a statue, and the gold of a cup. Nowhere in Physics I1 3 is the
word hylé used in a more general way than « material of an artifact ».

The final example of the cause « out of which » is telegraphic and puzzling : « the
hypotheses of the conclusion ». But Post. An. 11 11 seems to provide the key to
unlocking this cryptic example. The kind of cause there called « #be what things being
<true>, it is necessary for this 1o be <true> », was shown to operate where there are at
Jeast two premises sharing a middle term ; then, if the premises are <true>, the
conclusion is <true>. Hence it seems reasonable that commentators have interpreted
the reference to « hypotheses » here in Physics II 3 as a reference to « premises » and
assumed that Aristotle has logical necessity in mind*’. But it should also be pointed
out that the logical necessity of Post. An. 11 11 now appears not as a kind of cause

47 This seems reasonable up to a point, but very problematic if we follow the analogy, as it were,
to its conclusions. s it the case that : just as if the premises are true, it is necessary for the conclusion
to be true, so if the letters exist, it is necessary for their syllables to exist ? Or if the elements exist,
then so do their bodies ? Or if the parts exist, then so do their whole ? Or if the material exists, then
s0 do their artifacts ? The last example most clearly shows the problem : for it is clearly not the case
that if a certain material exists (e.g. bronze, gold, iron, bricks, wood), then necessarily a certain artifact
exists (e.g a statue, cup, saw, house, or bed). In fact, as we will see, in Aristotle’s view the situation is
the exact reverse of this : if certain artifacts will exist, then their materials must exist. For example, it
is not the case that if bronze exists, then a bronze statue must exist, or if gold exists then a golden
cup must exist, for the bronze material may instead be a sphere, or the gold material a spoon. But, on
the other hand, if there is to be a bronze statue, then there will have be a certain kind of matetial
(bronze), and similatly if a golden cup, then gold. This disanalogy may be used to help explain why
Aristotle uses the term « hypotheses » here instead of « premises » in Physies II 3. For in DPhysies 119,
Aristotle introduces a kind of necessity not mentioned in Post. An. 11 11, and which describes how the
existence of functional artifacts necessitates the existence of certain materials, and his name for this
kind of necessity is « hypothetical » or ex hypothesi necessity. Thus, returning to Physics 11 3, T would
propose that in giving af dnoBéceig 100 cvpmegdopatog as an example of the « out of which » cause,
we should perhaps think not of how premises necessitate conclusions, but of how certain conclusions
presuppose cettain hypotheses, just as the existence of certain syllables presupposes certain letters, and
as the existence of certain wholes (e.g, animals) presupposes the existence of certain parts (e.g lungs
or hands), and, again, certain artifacts (e.g. saws) presuppose certain materials (e.g. iron). I will return
to this point after discussing Physics 11 7.
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in its own right but rather as one species of a much more general kind of cause. We
see here Aristotle radically expanding and transforming his conception of the
« necessitating cause » in Post. An. 11 11.

The rest of Physics 11 3 discusses the other varieties of cause. The important and
surprising point for the present investigation is that the term Ay/ is never used in
this chapter as a general term for a kind of cause, but only as one example among
many of this extraordinarily generally conceived kind of cause. Furthermore, it is
highly significant that the only example given of Ay is the material of artifacts.

Puysics I1 7

Aristotle offers a fresh enumeration of the four kinds of cause, and an explana-
tion of why they are the four in Physics I1 7% ;

But that there are causes, and that there are as many in number as we claim, is clear.
For there are as many in number as things comprehended by the reason why. For the
ultimate reason why is referred either to <1> the what it is (in those things without
motion, for example : in mathematics it is ultimately referred to the definition of the
straight or commensurate or another thing); or to <2> the thing that first moved (for
example: why did they go to war? because they were raided); or to <3> something for
the sake of which (in order that they could rule), or in those things that come to be,
to <4> the material.

‘O 88 Eorv ot nad 1L T006dTR TOV 4oBPOV Soa pausy, dkov: Tocadta YaQ TOV
doBpov 1o S 1l meprefdnpev: # yi elg 10 1 éotv dvdyeton 10 8k f Eoyartov (8v T0Ig
doavitolg olov v tolg pabipaoty: elg dplopov yae 100 edbéog § ovppérgov % &iiov
oG dvéyetar Eayatov), 7 elg 10 nvijoay medtov (ofov 8id 1i énoréumoay; St éobinomy),
7 tivog Evena (iva dEwow), F} &v 1olg yryvopévorg f Bn®.

Here we have the usual three causes named in a familiar way*’. But the name for
the fourth is not familiar from previous enumerations of the four causes : the

“ This gives the impression that either Physics I1 3 (which is in part a doublet of Mezaphysics A 2)
or I1 7 is a latet insertion, whether by Aristotle or another editor, that does not perfectly fit with the
otiginal plan of Physics I1. The redundancy is difficult to account for.

¥ Phys. 117, 198a14-21.

50 <1> « the what it is » is a slightly different formulation from the earlier and mote clumsy
expression « the what it was to be », a reference to the form or definition ; <2> « the first mover » (10
wvioay TE@dTov) is a formulation actually closer to the Post. An. 11 11 version (7 i np@tov éxivoe) than
to the Physies 11 3 version (1) &oyh tic petaBolis 9| mewtn ¥ e Aigepiioewg; 1) doyn s petaBoris 4
otdosws); but still a recognizable reference to the mover or efficient cause; and <3> « the what it is
for the sake of » remains a remarkably stable formula throughout these texts.
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material (4¢ hylé). This seems to be the first passage in which Aristotle names ¢ hylé
as one of the four kinds of cause in its own right. « The material » is now a genetic
kind of cause, and not merely an example of the « out of which » cause. In fact, the
language of the « out of which » cause from Physics I1 3 has disappeared, and so has
the necessitating cause of Post. An. II 11. In its place we have the bare term 4¢ hyle,
which literally means forest, woodland, copse, firewood, fuel, timber, or lumber, but
has earlier been instanced only with metallic artifacts (a bronze statue and a gold
cup). The examples of the other causes are similar to those given in Posz. A 11 1%,
but hete, when he is naming a new and different kind of cause, Aristotle offers no
example. Still, he continues to insist that 4¢ Ay is one of the causes the physicist
must know.

That the causes, then, are these and this many is clear. But since the causes are four,
it is appropriate for the physicist to know about all of them, and by referring to all
of them he provides the reason why naturalistically (uo&q): the material (t7v HAny),
the form (10 €ld0¢), the mover (10 mvijoav), the for the sake of which (70 b &vena)®?.

Here we have the canonical four causes in their most succinct and familiar
formulations. Aristotle next discusses multiple causation. In Post. An. 11 11, he
explained that «it is possible for the same thing to be both for the sake of something
and out of necessity » for example a lantern ; in Physics II 3 the example was how both
the bronze (the material) and the sculptor (the mover) could be causes of a sculpture
(another artifact). In those arguments, #wo kinds of cause are said to operate at the
same time, but now Aristotle argues that #hree of the four kinds of causes converge.

But the three of these often converge into one thing, For <1> the what it is and <2>
the for the sake of which are identical, and <3> the whence the first motion is the same as
these in its form. For a human begets a human—and generally as many things as are
moved move (and however many do not move are no longet natural; for they have
neither motion in themselves nor are they an origin of moving by means of moving,
rather they are unmoved). That is why thete are three domains: <i> the one
concerning immovable things; <ii> the one concerning things moveable but
indestructible; and <iii> the one concerning the destructible things). It follows that
the reason why is provided by referring to <4> the material, as well as to the what it is,
and to the first mover.

51 The « what it was to be » is instanced by the definition of the « straight » <line> (cf. the « right»
<angle> of Post. An. 11 11); the « what first moved it » by Why they went to war (cf. the example of
the Athenian raid on Sardis as the cause of the Persian wat). For « the end », however, the problematic
example of the postprandial perambulator of Post. An. 11 11 has been revised to something more
cohetent, now referring to the final cause of the war : the desire to rule.

52 Phys. 11 7, 198a21-24.
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Eoyetou B¢ & ol €lg [10] Ev mohhdag: O pév yaQ g0t ual 0 0d Evena &v éott, 10 &
86ev % xivnaig Te@Tov 1§ eldet Tadto TobTOIG" EvBpwTog Y &vBownov yewd — nal 6Awg
oo nvobpeva wvel (oo 88 pA, odnén guourdic 0d yag év abtolg &yovia nivna 0dd’
&y 1vioews wvel, GAN doivnta Bvta 810 TQelg al TEaypatelat, | uv megl dnuvitwy,
f, 8¢ el nvovpévey uév dybdotwv 88, 1) 8¢ megl T wBopTd). Hote 10 Bua Tl %ol elg TNV

BAny Gvayovtt drodidotar, xai elg 10 1 domwy, xod el 10 nEdGTOV ooy,

As we saw, form, end, and mover were said to converge also in De anima 11 4. But
here Aristotle goes on to assert that the physicist needs to refer not to three but to

four kinds of cause, including Ay/. The argument correlates each kind of cause with
a single domain of explanation.

Domain of explanation Relevant cause
Immovable and indestructible things The form and end
Movable and indestructible things The first mover
Movable and destructible things The material

Table 2. Domains of explanation and their causes

In the domain of destructible things, then, the reason why is provided by referting
to the material. Frustratingly, Aristotle does not provide any examples, but consider
bronze statues and gold cups, the examples Aristotle used earlier. Why would
Aristotle think that the bronze or the gold provides the reason why—in any sense—
for a statue or cup ? The way this kind of cause is supposed to operate as a cause has
not yet been stated. And what Aristotle goes on to say again mentions the mover, the
form, and the end, but nothing about 4é hy/é :

For, concerning generated things the physicists investigate this mode of causal
explanation especially : what comes after what, and what first acted or was acted upon,
and the seties is always like this. But there are two principles of the things that move
naturally, of which one is not natural (for it does not have a principle of motion in
itself). But this is the kind of thing that moves something without being moved, such
as the unmoved mover of everything and the first of all, and the what it is, and the
shape. For it is an end and that for the sake of which*.

Aristotle does not explain how 4é hy/é relates to the three kinds of causes that
converge in natural things, nor does he give any example. Instead, he glosses the
causes with four vaguely familiar phrases :

53 Phys. 11 7, 198a24-33.
5 Phys. 117, 198a33-b4.
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Since nature is for the sake of something, thete is both need to know this, and to
provide the reason why in every way, for example: that from this <being true> is it
is necessary for this <to be true> (and the « from this » is said either simply or for
the most part), and if this is going to be <true> this here will be <true> (like from
the premises the conclusions) and that this was what it is was to be and for the reason
that it is better thus (not simply, but with respect to each substance).

&ote énel 3] hoig Evend tov, ual TadTny eldévon 8et, nai Tdvtwg drnodotéov 1o dik ti, olov
1 éx 1008e Gdyun 168 (td 88 éx T0Dde A dnhag 7 GG éml 16 ToAD), xod el pélhet T8t
¥oeoBu (Homep éx TGV TEOTAOEWY TO CLUTEQUORA), Xl BTt TODT Av 10 T Ay elvau, nad

it BéAtiov ofitwe, ody, &mA@s, GAAL 0 TEOS THY EXdaTOL oboiay®.

It not perfectly clear how the causes correspond to the glossing terminology, but
the following table offers a partial correlation.

Terminology in Physics I17 Relevant Cause |Examples

70 i Ay elvat the form saw; house

the what it is was to be

o Béhtiov obtwg the end cutting; shelter or protection
\for the reason that it is better thus

el péMet todt Eoeabo the matetial iron; stone (if there is going to be
if it is going to be <true> this here will a saw or a house) <hypothetical
be <trne> necessity>

éx t008e qvaynn 168 ? the interior angles of triangle;
\from this <being trune> the angle in semicircle

this too is necessary <simple necessity>

Table 3. Causal terminology and examples in Physies 17

The first two kinds of cause need no further discussion. The material cause is
evidently to be correlated with the expression «if it is going to be <true>, this here
will be <true> » (i mellei todi esesthai). But it is not clear where the moving cause is
supposed to appear on this scheme, or what cause the expression « from this <being
true> this too is necessary » (ek foude ananké tode) is meant to gloss. At first glance it
seems similar to or « the what things being <true> it is necessary for this to be
<true> » (fo tindn ontén ananké tout’einai) : the necessitating cause of Post. An. 11 11.
This is also suggested by the parenthetical example « just like the premises of the
conclusion » (bdsper ek ton protasein to symperasma). (Accordingly, it seems reasonable
to translate the expression ek foude ananké tode as « from this <being true> this too

55 Phys. 11 7, 198b4-9.
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is necessary » and to interpret this cause as 2 reference to something like the
necessitating cause.)

The necessitating cause in Post. An. 1111 was subsumed into the « out of which »
cause in Physies I 3, and then « the material » cause in I1 7. But ek foude ananké tode
cannot be a reference to « the material » cause, if what we have just said about the
necessitating cause is true, because material does not necessitate an artifact in the
way premises necessitate their conclusion. The existence of two premises sharing a
middle term logically necessitates a conclusion, but the existence of bronze does
not necessitate a statue, or gold a cup; for the bronze could be made into armor
instead, and the gold into a spoon. This brings us to the expression e mellei todi esesthai,
the phrase from Physics 1L 7 apparently corresponding to the material cause. It is not
clear why Aristotle has offered these glosses so reminiscent of Post. An 1111, butin
Physics 119 we learn that it is because of a distinction between two different kinds of
necessity.

The account of the distinction between two kinds of necessity in Physics 119 has
changed radically from the one offered in Post. An. 11 11. The distinction is no longer
between « natural » necessity and a necessity « contrary to nature ». Instead, Aristotle
now distinguishes « the thing out of necessity by hypothesis » (ex bypotheseds) and « the
thing out of necessity simply» (haplés). To illustrate this distinction Aristotle offers yet
another example of an artifact, and this seems to be the reason he no longer calls this
kind of necessity « natural » : because he needs to liken this necessity « by hypothesis »
to the way necessity works in the case of artifacts like walls and saws.

Similarly, although a wall has not come to be without these things, still it has not come
to be because of these things except as becanse of material (00 pévtot Bua tabtoe TNV @¢
8’ 6Aqw), but rather for the sake of protecting and saving something (GAN &vexa 100
wpbnTety &ttar nai oGletv). But, it is similar also in all the other things in which there
is the for the sake of which : on the one hand they do not exist without having the
nature of the necessary things, but they do not exist because of these things except
as matersal, but rather for the sake of something (00 uévtot ye dia Tabtar AN § ¢ GAnp,
4N’ Evexd: Tov), for example: Because of what is the saw this thing hete? In order for
this to be and to exist for the sake of this other thing. But it is not possible for this
Sfor the sake of which to have come to be, unless it were iron. Thetefore, it is necessary
for there to be iron, if there will be a saw and its function. This is necessary by
hypothesis, but not as an end (¢€ drobéoews 87 1O dvayradov, GAN 0dy b éhog). For
the necessity is in the material, but the for the sake of which is in the account (év y&o
1} BAy 0 dvoryradov, 16 8 0b Evexa & 16 AGy)*.

Aristotle thus contrasts necessity by hypothesis with the for the sake of which cause,

and associates that necessity with the material, and the for the sake of which cause with
the form, providing two examples, both artifacts : 2 wall and a saw.

56 Phys. 119, 200a5-15.
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The following explanation of the saw is modeled on the lantern in Post. An. 1111 :

Let A = Saw ; B = Iron matetial; and C = Dividing wood.
If (1) Saw <of> Iron material ;

And if (2) Iron material <of> Dividing wood ;

Then (3) Saw <of> Dividing wood.

The saw is able to divide wood becanse it is made out of iron material. Compare
the lantern. It enables us not to stumble in the dark because in it small excited particles
pass through larger potes (so light is cast). In both cases we have an explanation that
refers to a kind of cause that is said to operate « out of necessity »: the necessity by
hypothesis that if a saw will divide the wood, then it #i// be made of iron; or, if we will
not stumble in the dark, then small particles wi// be passed through larger pores in a
lantern.

In the relevant syllogisms, there is also a generic logical necessity at work. But, in
both cases, Aristotle suggests that another kind of necessity operates as a cause in
addition to this. Aristotle describes this other kind of necessity by contrasting it with
the mathematical necessity used to illustrate logical necessity in Post. An. 11 11. There
the example of the cause of the angle in the semi-circle being a right angle was
offered to illustrate the formal cause and logical necessity. In Physics I1 7 the example
is the cause of the interior angles of a triangle adding up to the sum of two right
angles®’. Aristotle contrasts the way necessity operates in such cases with the case of
« things that have come to be for the sake of something » :

But in the case of the things that have been come to be for the sake of something it
is the reverse (8v 82 101G yryvopévorlg Evend tov dvdmakw): if the end will be or is, then
its predecessor will be or is (el 0 téhog Eotar #) Eot, nai 10 Epngochev Eotou | Eomwy).
Otherwise, just as in that case, if the principle will not be, then the conclusion will not
be, so in this case the end and the for the sake of which will not be (el 8¢ p#, doneg
éxel i) 6vtog 10b oupmepdopatos | Goyl odx Eotat, xal éviadba o Téhog nai 10 od
Evena)®®,

The relevant examples, as we should now expect, are of artifacts (a house and a
saw) :

57 « But there is a resemblance between the mode of necessity in the mathematical things and in
the things to come to be according to nature. For, since the straight is this specific thing, it is necessary
that the angles of a triangle be equal to two right angles ; but it is not the case that since this <sc. the
angles of a triangle being equal to two right angles>, therefore that <sc. the straight is this specific
thing>. But if this <sc. the angles of a triangle being equal to two right angles> is not the case, then
the straight is not what it is. » (Phys. 11 9, 200a15-19).

58 Phys. 119, 200a19-22.
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If a house will be, it is necessary for these things to come to be or exist already, ot
generally for there to be the material for the sake of something, for example bricks
and stones, if a house will come to be. But the end does not exist because of these
things except as material (00 pévtor di& Tadtd éot 10 téhog &N #| dg GAnw), nor will 2
house come to be because of them. But, in general, if these things do not exist then
there will be neither 2 house nor a saw unless there are the stones, ot the iron. For in
the mathematical case, the principles will not be, if the angles of the triangle are not
two right angles™.

Simple necessity is illustrated by the formal cause (the definition of right angle or
straight line) and thus by mathematical necessity, and necessity by hypothesis is
illustrated by the relationship between the form and material of an artifact. Again,
the only examples Aristotle has given of necessity in the case of things that come to
be for the sake of something (en de tois gignomenois heneka tor) are artifacts : houses and
saws. The formula for hypothetical necessity, e mellei todi esesthai must, then, refer to
the material cause. The necessity discussed at the end of Post. Ax 11 11 has now
been transformed into simple necessity, instanced by mathematical necessity, and
necessity by hypothesis is instanced by an artifact’s material in relation to its form and
end.

As for how the moving cause fits into this scheme, we may now obsetve that
Aristotle groups the moving and material cause together at the very end of Physics 11
7:

Thus it is clear that the necessity in the physical things is the thing we mention as
material and its movements (10 dvoyraiov &v Tolg PUOKOIS 10 6¢ diAn heydpevoy nai ol
mvicerc of TabtQ). Both of these causes need to be mentioned by the physicist, but
especially the for the sake of which ; for it is a cause of the matetial, but the matetial
is not a cause of the end (aitiov ydg tobro tfig SAng, &AL 0dy abty t0d 1éhoug). And
the end is the for the sake of which, and the principle from the definition and the
account, just as in the things that come to be in accordance with art, since the house
is a certain kind of thing, these things need to come to be and exist already out of
necessity ; or, since health is this here thing, it is necessary for these things to come
to be out of necessity and exist already. Similaly, if 2 human being is this here thing,
these things. If these, then those. But perhaps the necessity is also in the account.
For if by definition the function of the saw is dividing in a certain way, this will not
be, if it does not have a certain kind of teeth ; but those cannot be, unless it is iron
(el w7 et 686vag toovodis obtor &’ ob, el ui 0dneod). For even in the account
there is a part of the account that is as material (Eott yap »ai &v 1@ Aoyw Evior poQWX ¢
{Ag 0B AGyov)®.

% Pjys. 11 9, 200224-30.
% Pjys. T1 9, 200230-b8.
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The analogy offered here between the explanation of a house and a2 human being
is the very point of attachment between Aristotle’s artifact model and his account of
explanation in natural science. But what he says here is extremely telegraphic :
« similarly, if 2 human being is this here thing, these things. » Many questions remain,
beginning with : where does the integration of the moving and material causes leave
the earlier idea that the moving cause actually converges with the formal and final
causes in natural things ? Aristotle does not say anything about this here, nor does
he elaborate on how human beings, or any natural things, are to be explained by
analogy to artifacts. Instead he reverts right back to the artifact model itself, and the
example of the saw.

It must be the task of other works, such as De generatione animalinm to apply this
artifactual model to the explanation of the parts of animals, like teeth. This part of
the story, then, belongs to another study. But here we may point out how perfect it
is that the explanation of the saw in the Physies I1 9 involves reference to a certain
kind of teeth (odontas toiousdi, 200b6), teeth both shaped in certain way, and made out
of a certain material (iron): for it is precisely in the context of a discussion of teeth
(Peri de odontén, 788b3), as we saw, that Aristotle leveled his most general criticism of
Democritus’ method of explanation of natural things: « Democritus, neglecting to
mention that for the sake of which, reduces all the things which nature uses to
necessity [...] while nothing prevents the teeth coming to be and being shed in this
way, it is not because of these things, but because of their end. But these things are
causes as movers and as instruments and as material (tadta & OGS MVOLVTA AL B
Boyave xal g Gy ofta) »*1. Democtitus explains the animals’ teeth like someone
who, absurdly, would try to explain an artifact like a saw by referring only to the
« material » out of which the saw was made, and not giving the reason why the
material had been shaped and moved in that way®. Thus his explanations are patently
inadequate and do not obtain necessity, and so not demonstrative knowledge. Even
« mechanistic » explanations, according to Aristotle, require an explanation of the

cause for the sake of which the machine or instrument functions®.

81 De generatione animalinm V 8, 789b2-8.

62 And so we see this exact criticism frequently leveled by Aristotle against his predecessors
(especially Democritus), that they mention only causes that function « as material »: Metaphysics A 3,
983a33-984a25 and A 4, 985b4-10; De partibus animalium 1 1, 640b11-23, along with the additional
remark that the explanations given by craftsmen are better than those given by natural philosophers
(641a7-17); De generatione animalinm NV 8, 789b2-15.

63 ] argued for this thesis with reference to explanations in Aristotle’s mechanics and biomechanics
in Johnson 2017.
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CONCLUSION

The development of Aristotles theory of Aé hylé shows that, far from being a
neutral and innocuous term, bé hylé or « the material » is 2 highly contrived and theory-
laden neologism, one which Aristotle himself invented and then foisted upon his
predecessors and contemporaries. Aristotle himself struggled to integrate 4 hyké with
his theory of the three other kinds of causes that remain relatively stable throughout
the Corpus and even, as far as we can tell, in the exotetic wotks : form, mover, and
end.

The network of passages examined seems to show the reason why Aristotle
conceived of « the material » cause as he did, and why he named it b¢ hylé. For if hé
hylé means « the material out of which something is made » and has been conceived
entirely on the model of artifacts in which some form and end is produced out of
some specific matetial, then although Democritean causes may continue to play some
role in explanation, it will be a cleatly secondary and metely « hypothetically »
necessary role, as instruments and movers for the sake of something else, something
which is speculated about by a higher and prior science than Democritus’ « material »
science.

The justice of this criticism is beyond the scope of the present essay. So too is
an account of how Aristotle developed his own concept of the material cause in his
biological works and Metaphysics. For these developments pertain to later stages of
Aristotle’s philosophical development.
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