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“Problems occur both in cases of conflicting
arguments (for they involve an impasse whether
something is so or not, there being persuasive
arguments on both sides) and in cases where
we have no argument to offer because the issues
are so vast and we think it difficult to state the
reason, for example, whether the universe is
cternal or not; for one might inquire into such
questions also.”

Aristotle, Topics 111, 104b 12—17
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1. Introduction

In recent years, the interest of both classicists and historians of
philosophy and science in the Christian Neoplatonist John Philoponus
has been increasing considerably. Philoponus is now recognised and
appreciated not only as an illuminating commentator on Aristotle, but
also as a fascinating and remarkably independent thinker in his own
right.l Modern accounts often view Philoponus’ physical theories as a
major contribution to the transition from ancient to modern physics.
Some of the most important innovations attributed to him are the
impetus theory,” the theory of matter as an indeterminate three-dimen-
sional substrate,” and his critique of Aristotle’s ‘laws’ of falling bodies.*
The subject-matter of the present study, a further important achieve-
ment of Philoponus, is his revision of central doctrines of Aristotelian-
Neoplatonic cosmology. The textual basis for this study is formed by
the fragments of Philoponus’ lost treatise De aeternitate mundi contra
Aristotelem, a work in which Philoponus extensively criticises Aristotle’s
theory of aether and his arguments for the eternity of motion and time.
The present study deals with the majority of the fragments of that
work, i.e. those fragments which are critical of Aristotle’s theory of
acther. It attempts to show that in the course of rejecting Aristotelian
doctrine Philoponus strives to work out a cosmological theory of his
own. Although this theory remains indebted to the tradition of Aris-
totelian-Neoplatonic physics, it is compatible with fundamental doc-
trines of Christian belief and represents an important stage in Philo-
ponus’ doctrinal development.

e

" A comprehensive assessment may be found in an invaluable collection of new articles
on Philoponus edited by Richard Sorabii, see Sorabiji (1987 a). The volume also offers

_ an extensive bibliography.

© See esp. Cohen—Drabkin (1975), 221—-223; G.E.R. Lloyd (1973), 157—160; Sam-

bursky (1962), 70—76; Wolff (1978), 67—160; id, (1987); Zimmermann (1987).

See Wolff (1971), 105—148; Jammer {1969), 53—57; Sorabji (1987b), 18—23 and

34—37: cf. also below 7.2.

See Cohen— Drabkin (1975), 217—-221; Grant (1964); id. (1965); Wohlwill (1906);

Wolff (1971), 11 —103; id. (1987), 91—-95. A summary account of the various contri-

butions of Philoponus to the development of the philosophy of nature can be found

In Sorabji (1987 b).




2 Introduction

A brief biographical sketch will help to place the contra Aristotelem
in its historical context.® John Philoponus is a figure who illustrates
the final stage of ancient philosophy in a period commonly called late
antiquity. Little is known about his life. He was born at the end of the
fifth century A.D., lived and worked for most of the sixth century in
Alexandria, and died not long after 570. As a young man he joined the
school of Alexandria — by which time he was possibly already a
Christian — and received a thorough education in logic and philosophy

under Ammonius, son of Hermeias.® The emphasis of the curriculum

lay on the writings of Aristotle, and from about 512 onwards Philo-

ponus worked on the editing and publication of his teacher’s lectures. -

Several of the commentaries attributed to Philoponus indicate that they

owe much to Ammonius’ lectures or seminars,” and the extent of

Philoponus’ original contribution to them cannot be determined with
accuracy. In the second, third, and fourth decades of the sixth century
Philoponus — who called himself Grammarian® — lectured and com-

mented on Aristotle’s natural philosophy. However, with apparently
growing sympathies for Plato’s views, he distanced himself gradually

but decisively from the Aristotelian orthodoxy. His disagreement with
the school philosophy of his time culminated in the publication of a
pair of polemical treatises against two thinkers highly respected at the
schools of Athens and Alexandria, Proclus and Aristotle. The first of
these treatises, entitled De aeternitate mundi contra Proclum,” was pub-
lished in 529/30; the second treatise, entitled De aeternitate mundi contra
Avristotelem, followed only a few years later."” Little is known about
Philoponus’ activities during the following years. As a Christian he

w

On the life of Philoponus compare Gudeman—Kroll (1916); Evrard (1953); Saffrey
(1954), and Sorabji (1987 b), 1-5.

Philoponus states In meteor. 106,9 that Ammonius was his teacher. On the problem
see Evrard (1965); Sorabji (1987 b), 3f.

“Ex TV ouvouaidv "Appmviou toil "Epueiov”; see the commentaries on both Analytics,
on the De anima, and the De Generatione et corruptione. The remaining commentaries
on the Categories, the Physics, and the Meteorology bear no such qualification.
According to Simplicius /n de caclo 119,7. — From time to time Simplicius refers to
Philoponus as ‘the Grammarian’, usually when he is being ironical rather than
malicious, see ¢.g. In de caelo 56,26 £.; In phys. 1168,39f. The epithet ‘Grammarian’
probably did not possess the modern meaning of being an expert on grammar and
related subjects (pace Sorabji (1987b), 5£.), but, more generally, of being a scholar
and a man of letters,

The treatise is edited by Rabe (1899).

On the dates of the two treatises see Wildberg (1987 a), 200—202.
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became increasingly involved in the monophysite controversy of his
time, defending both theologically and philosophically the position of
the monophysites and, what is perhaps less commendable, of the
tritheists’ faction.'" Several theological and semi-philosophical treatises
which are partly lost, partly extant in Syriac, date from that period.'?
In the later period of his life, Philoponus wrote an exegesis of the
biblical account of the creation of the world, the De opificio mundi."
Significantly, this treatise, which was probably published between 557
and 560, '* represents a serious attempt to reconcile Christian belief with
Aristotelian and Platonic philosophy. The ideas expressed in these
writings had a resounding and lasting, though not always adequately
acknowledged, impact upon Syriac, Arabic, and Latin mediaeval the-
ology and philosophy, and secured Philoponus palpable influence on
the early stages of the scientific revolution during the Renaissance
period.

From a philosophical point of view, the most remarkable aspect
of Philoponus’ development is certainly his open polemic against Pro-
clus and Aristotle. Of the two treatises, the contra Aristotelem seems to
have received wider recognition in antiquity than the contra Proclum,
presumably because it tackled fundamental problems in Aristotle’s
philosophy of nature. Simplicius, for instance, alarmed by the reputation
Philoponus had won through writing such a treatise, set out to show
by many arguments that the critique of the Alexandrian grammarian
was (‘:I'ltil'(:]}’ gratuitous and sophistical.”” It is probable that Philoponus’
treatise against Aristotle was translated into Syriac, and some of its
central arguments influenced the debate on the eternity of the world
in Arabic philosophy.'® Unfortunately, the treatise has not survived in
nslcnrirct_v. Ironically, it is due to Simplicius® heated opposition to
Philoponus that a large number of often quite substantial fragments

—_——

" ;
In th_c vear 680, just over 100 vears after his death, Philoponus was anathematised

 for his tritheistic doctrines.

* See ban.da (1930) and the publications of Furlani. On Philoponus as a monophysite

 theologian see Hermann (1930) and Chadwick (1987). '
The treatise is edited by Reichhardt (1897).

(])n the problem of t.hc date see Evrard (1953), 299f. note 3. Wolska (1962), 163 —
f{5}p_ropnscs an ef’“,'"" nliatc for the treatise, the years 546—549. On the chronology
:‘; Philoponus” writings in general see Sorabiji (1987 b), 37 —40, and Chadwick (1987j,

:Jn the extent and character of Simplicius’ invective see Hoffmann (1987), 57—72.
-"-t. ¢ g, Craig (1979); Davidson (1969); Kracmer (1965); Mahdi (1967); Pines (1972);
steinschneider (1869); Zimmermann (1987).
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remains extant. Although modern students of Simplicius’ commentaries
have recognised their importance, the fragments have never been stud-
ied adequately, ]. Zahlfleisch first summarised the debate between Sim-
plicius and Philoponus in two articles published around the turn of the
century.'” In 1943, Etienne Evrard produced an important collection
of and commentary on the fragments of the first book of the contra
Aristotelem. However, he covered no more than approximately one fifth
of the material, and the work, which has never been published, is
accessible only in the University Library in Li¢ge.' Fortunately, many
of its conclusions are incorporated in a substantial article published by
the same author in 1953. Now a collection of the surviving fragments
has been made available in English translation,'” and the present study
is the first extended monograph on the contra Aristotelem.™

The foremost aim of the contra Aristotelem is the denial of the thesis
that the world is eternal. Apart from his rejection of Aristotle’s argu-
ments for the eternity of motion and time,” Philoponus’ criticism
focuses on Aristotle’s cosmology, in particular the seminal theory of
acther. In books 1—V of the original treatise Philoponus cites the
arguments put forward in De caelo 1 2—4 and attempts to refute them
systematically.” Due to the fragmentation of the treatise his objections
can no longer be considered within their original context, and quite
often the significance of particular points against Aristotle is not im-
mediately obvious. In order to do Philoponus’ arguments justice, one
must analyse Aristotle’s theory of aether before one embarks on com-

1" See Zahlfleisch (1897) and id. (1902).

® 1 am indebted to Professor Evrard and the staff of the University Library of the
Université de Liége for supplying me with a photostat.

" See Wildberg (1987 b). The 134 fragments are taken mainly from Simplicius, but also
from other Greek, Arabic, and Syriac sources. | have argued that the collection may
be regarded as a fair representation of the original treatise, see Wildberg (1987 b),
24-31.

A number of scholars, however, have dealt with isolated arguments, see, e. g., Boehm

(1967); Craig (1979); Davidson (1969); Lucchetta (1974/75); Mahdi (1967); Sambursky

(1962); Sorabji (1983), 210—231 passim; Verbeke (1982); Wicland (1960); Wolff (1971);

Wolfson (1966).

See Aristotle Physies V111 1. Philoponus deals with this chapter in book VI of the

contra Aristotelem, which does not concern us in the present study. The fragments of

that book are translated in Wildberg (1987 b), 122—145, Some of the arguments put
forward there have been dealt with by other authors, see, e. g., Craig (1979); Davidson

(1969); Pines (1972); Sorabji (1982); id. (1983), 210—231 passim; Verbeke (1982);

Wieland (1960); Wolfson (1966).

2 On the structure of the treatise see Wildberg (1987 b), 26—27.
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menting on Philoponus’ critique. Consequently, the present study con-
sists of two major sections. The first part discusses the methodology
and arguments of Aristotle’s presentation of the theory of acther. Its
2im is to understand and evaluate this important episode of ancient
science within the framework of Aristotle’s general physical theory.

The second part deals with Philoponus’ objections to the postu-
lation of acther. The commentary attempts to evaluate the significance
of the fragments of books I—V as a critique of Aristotle and, at the
same time, to cast light on their relevance in the context of Philoponus’
alternative cosmological theory.

The essay concludes with a summary comparison of Aristotle’s and
Philoponus’ cosmological tenets and a discussion of the importance of
the contra Aristotelem when viewed as a stage in Philoponus’ continuous
doctrinal development which culminates in the application of impetus
theory to the curvilinear movements of the heavens.




2. The Foundation of Aristotle’s Theory of Aether

john Philoponus’ lost polemical treatise against Aristotle, the De
(m‘rr;:.r'mre mundi contra Aristotelem, attacks two genuinely Aristotelian
doctrines. The first doctrine is contained in the idea that the universe
_ in its present cosmological arrangement — is eternal. Already the
title of the treatise makes plain that Philoponus aims, ultimately, at a
refutation of this doctrine, whatever his incentive and interest may have
been.! The second Aristotelian doctrine at stake is the postulate of a
fifth kind of element, the “first body’ or acther, which pertains to the
celestial region in contrast to the sublunary elements earth, air, fire,
and water.” Prior to a discussion of Aristotle’s arguments leading
towards the postulation of aether, i.e. what we may call Aristotle’s
‘theory of acther’, it is necessary to specify what is meant by the two
concepts ‘acther’ and ‘eternity’. It is further necessary to justify the
initial remark that they are genuinely Aristotelian, and to outline the
relation between them. The point of departure of the first part of this
essay, therefore, shall be the question of the meaning of and the relation
between ‘aether” and ‘eternity’ in Aristotle.

2.1 Aether and Eternity

2.1.1 ai8np and aether

Before Aristotle, the word ui9fp denoting a physical body? is
already used in the //iad, in Presocratic philosophy, and, of course, in

" Itis, of course, a truism to say that the concept of an cternal universe conflicts with
some of the most fundamental doctrines upheld by the Christian Church. Yer, the
mere fact that Philoponus was a Christian will not suffice as an explanation of the
extremely detailed and comprehensive criticism expounded in the contra Aristatelem.
The major part of the contra Aristotelem, books 1—V (see frr. 1 —=107), was exclusively
dedicated to this topic. Book VI deals with the proofs for the eternity of motion and
ume in Physes VI 1L It is not possible to decide what was the exact content of the
following books (at least two more, seec Wildberg (1987 a), 198 —200), nor how many
. books there may have been altogether.
As opposed 1o the use of the word in a mythological sense, see Wernicke (1894),
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Plato. Before Aristotle, the reference of the word ai9fp varies enor-
mously, and it is clearly the case that Aristotle’s concept of aether has
little in common with the earlier usage.” In order to appreciate the
genuine Aristotclian sense it is perhaps best to contrast it with the
references of aidnp in early Greek thought.

Etymologically, the word ai9p is connected with aidw, ‘to burn,
blaze’, but this connection is not at all borne out by the usage in the
carliest texts.” In the /liad, aidp is clearly distinguished from dnp.°
Whereas anp refers to fog and mist, i.e. those parts of the atmosphere
that impair clear vision, aidp bears the sense of ‘clear air’.” As Kahn
points out, aidp is not so much a region of the skies as a certain
condition of the sky, i.e. its brightness and translucence. In the //iad,
“the contrast between @np and aidnp is ... still a question of visibility,
and not of relative location”.® Nevertheless it is clear that the notion
of a certain location is not absent. //iad 14, 288 states that the highest
fir tree on Mount Ida reaches “through the @np to the ai9np”. Important
to the present study is the idea expressed sometimes that aidfp is the
abode of Zeus.” Aristotle, it seems, is referring to this idea when he
attempts to lend support to his own conception of aether by adducing
the common opinion of men.'”

If one can trust the evidence, aid"p in Anaximenes (6th century)
is conceived of as thin and dispersed (dpatodpevos xai Srayedpevos) air,
while fire is still more rarefied air."" In Empedocles (5th century), the
word aidnp is apparently often used instead of the word anp,' but
some fragments seem to distinguish between the two.'® It has been
suggested that aidp in Empedocles probably refers to a mixture of air

-

For convenience, ‘acther’ is used in the following discussion to denote Aristotle’s
concept (despite the fact that Aristotle himself seems to refrain from adopting the
word as a name for his ‘first element’, see Sandbach 1985), note 98), and "ai9fp’ to
denote the usage before Aristotle.

On the etymology of al¥p see Chantraine (1968), 32f. (s. v. aifw).

The etymological problem and the meaning of ai%p in the /iiad is discussed by
Kahn (1960), 140—148. See also Leaf (1902), 11, 599—601 and Guthrie (1962) 1, 466.
" Compare, e. g., lliad 3,381; 5,864; 17,649 (dnp) with 16,300; 17,371 and 646 (aid4p).
Kahn (1960), 145. Hesiod, Works and Days 547—556 uses @fp in the same sense,
See [liad 2,412; 4,166; 15,192,

Cf. Cael. 13,270 b 5—11 and below 4.2.2.

See DK fr. A 8 (192, 32F).

2 Cf. DK frr. B 71 (1 338,3); B 98 (1 346,20); B 109 (1 351,21).

" Cf. DK frr. B 38 (1329,1£.); A 33 (1289,17).

[

1
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and fire.'t The reference to fire alone is testified in the case of
Parmenides'® and, with better cvider‘lcc, in Anaxagoras: Aristotle re-
peatedly accuses the latter of confusing aidnp and fire.'® In view of
this development of the reference of the word ainp, Kahn suggests
that the word is a “literary creation, formed by analogy with anp and
never firmly established in the spoken language.” Apparently, only later
was it linked up with ai8w."

In Plato, again, the situation is quite different. Here, ai9fp is
clearly located between the regions of fire and air.”® Elsewhere, ainp
is called the purest kind of air." In the Cratylus, 408 D—E, one might
receive the impression that aidfp is actually a different body, but this
is not certain.”’ The Pseudo-Platonic dialogue Epinomis,* however,
states this clearly. ai9np is a separate element and referred to, after fire,
water, air, and earth, as the fifth body, 981 C. But its place within the
universe has remained unchanged: In 984 A ff. it is stated explicitly that
fire and earth are the outer elements, and that the intermediate space
is filled by aidp, air, and water. The author goes on to describe how
‘divine spirits’ are fashioned from al91p, and that other creatures are
created from the remaining elements. As Taran and Moraux have shown,
the concept of a fifth body in the Epinomis conflicts with the theory of
the 7imaens where the four elements are constructed, for good reasons,
from regular polyhedra.?® Although the Epinomis seems to take a long

" See O’Brien (1969), 287 —292,

" See DK fr. B8 (1.240,1).

' See Aristotle Cael. 13, 270 b24£,; 113, 302 b4f,; Meteor. 13, 339 b21-23; [I 9,
369 b 14f. Cf. Plato Phaedo 98 C.

Sce Kahn (1960), 141 and 148. Kahn follows A. Meillet (1925). Remarques sur
JI'EI)'nlralt gie de quelques mots greques. Bulletin de la société de linguistique de Paris 26,

See Crat. 410 B, where ai®fp is said to flow about the air. This agrees with the
qcﬁnilinn adopted in Hesychius’ Lexicon: aidnp is “the place above the clouds.”
See Tim. 58 D, Phaedo 109 B.
~aidip is listed among other “things” such as sun, moon, stars, earth, air, fire, and
water. The etymology given in 410 B is identical with Aristotle’s, Cael, 1 3, 270 b 23:
(IQ{QI'];} 15 taken to derive from dei 9eiv.
_f‘“”f!wiIn;: the comprehensive study by Taran (1975) it is assumed that the Fpinomis
115] g{‘ur;t;ll.;; On the problem of ai%ip see esp. 36—42. Cf. also Moraux (1963),
* Sec Taran (1975), 38f, and Moraux (1963), 1190 f. The objective of Tim. 53 C—57 C
5 the explanation of the transmutation of water, air, and fire. This theory is disturbed
by #i3Mp, which presumably takes the form of a dodecahedron. Scéundly. Plato
Justifies the existence of four elements at 7im. 31 Bff. by means of a mathematical
theory of proportion. This seems to have been forgotten in the FEpinomis.

~
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step towards Aristotle’s theory of acther, striking differences remain.
Aristotle introduced several important innovations and transformed the
notion of aidnp completely.

First, acther in Aristotle is not just ‘another’ element, i.c. a fifth
kind of body standing on an equal footing with the other four. It is
the “first’ body, and this expression bears a strong axiological conno-
tation: the primary body is more divine and honourable. Also, its place
has changed. In Aristotle, acther fills the region above the sphere of
fire; it is the sole element of the celestial region. No interaction with
the other four, sublunary elements is possible. Unaffected by change
and decay, aether revolves by nature in a circle — eternally. The
substance of the heavens constitutes the outer, incorruptible shell of an

eternal, yet spatially finite universe.” The question how this theory |

relates to Aristotle’s early theology and the problem of the soul have
proved to be difficult to answer and cannot be dealt with in the present
context.” It seems unlikely that Aristotle introduced a notion of acther
similar to the one argued for in the D¢ caelo already in his presumably
early dialogue De philosophia.”® The same conclusion may perhaps be
inferred from the fact that Philoponus does not seem to have attacked
any arguments concerning aether in the De philosophia, nor any other
arguments for the eternity of the world put forward there.*

2.1.2 Eternity in Aristotle

The word ‘eternity’ in the present context primarily refers to the
eternity of the world, and, by implication, the eternity of motion and

¥ On the development of the concept of aether and its use in 18th and 19th century

physics, cf. Hesse (1967); Cantor, G. N. and Hodge, ]. 8. (edd.). 1981. Conceptions of I

Lither. Studies in the History of Ether Theories 1740—1900. Cambridge etc.; and Rosen
(1985).

A general summary of the past debate as well as a discussion of the trustworthiness
of the doxographical evidence concerning Aristotle’s dialogue De philosophia can be
found in Moraux (1963), 1196—1231. However, Moraux’s account at 1213 of the
relation between the De philosaphia and the De caclo is probably not justified, see
Longrigg (1970), 173. The doxography seems to be largely distorted by Stoic
influences. Cf. also Easterling (1964) and Solmsen (1957).

The relevant fragments stem from Cicero’s De natura deornm, see frr. 21 and 26 (Ross).
On the problem see Longrigg (1970), 172f. and Moraux (1965), li—liv.

The arguments for the eternity of the world in the De philosophia are discussed in
Chroust (1977); see below 2.1.2.
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time. Although ‘eternity’ is sometimes understood to possess an atem-
poral sense, for inst.ance, when one s‘peflks of tbe eternity of tin"acics?‘s
logical or mathematical truth.s and. prmmpk’:s,‘ this sense of ‘eternity’ is
qot relevant to the present discussion. ‘Eternity’ in the temporal sense,
again, can mean two different things. In the weaker sense, eternal means
simply never ceasing to be. In the strict sense, it means never ceasing
(o be and never having to come to be. In order to distinguish the latter
from the former sense, it is sometimes referred to as ‘cternity a parte
ante and @ parte post’.

Speaking generally, natural philosophy before Aristotle may, ac-
cording to the evidence, be said to have been occupied with an inquiry
both into the ontological and the genetic principles of the universe. In
lonian philosophy, in Heraclitus, Empedocles and Anaxagoras, even in
Plato’s Zimaeus, cosmology can hardly be separated from cosmogony.®’
Aristotle could maintain, not without justification, that his predecessors
thought that at some time in the past the cosmos as it now is came to
be.” He goes on to categorise his predecessors by distinguishing
between those who thought that the universe was everlasting (i. c.
eternal in the weaker sense),” those who thought it was perishable,™
and those who believed in cosmic cycles.” Aristotle is consciously
breaking with these traditions. He claims to show that the universe in
its present cosmological arrangement has never been generated in the
past, nor will it ever cease to exist in the future.* As opposed to the

The case is different in Eleatic philosophy. But then, it is unlikely that the Eleatic

One can be validly interpreted as ‘universe’ or ‘world’. — As regards Plato, it remains

controversial whether the 77maens gives an account of the actual genesis of the visible

world, or whether it is a didactic exposition of the principles of an eternal universe.

-‘\_"i'xll-tlc understood the dialogue in the former sense, but since Speusippus and

Xenocrates the second interpretation has found many advocates. On the ancient

debate see esp. Baltes (1976).

See Cael. 110, 279 b 12f, Zeller (1878) follows Aristotle in this, but Taran (1974),

l»%t;lpuints out that Heraclitus fr. B 30 (DK) speaks of the eternity of the cosmos as

well,
According to Simplicius (following Alexander), In de caelo 293,13—16, Orpheus,

] Hesiod, and Plato.

Ibid., 293,16—18: the atomists, Although the atoms are not perishable, the universe
Ha cosmos is,

Empedocles and Heraclitus, See ibid. 293,18—294,6 and Cael. 1 10, 279 b 16 f.
Accordingly, in Aristotle the study of nature centres entirely on the inquiry into the
ontological principles of the world and avoids the pitfalls of cosmogony. On Aris-
totle’s conception of an eternal universe of. Zeller (1878); Baudry (1931), 155—183;
Solmsen (1958); id. (1960), 266—274; Behler (1965), 41—45.
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universe of his predecessors, Aristotle’s world is eternal in the strict
sense and always self-identical. The present cosmological arrangement
has never been generated and will never cease to exist. When Philoponus
contests Aristotle’s doctrine he not only rejects this conception of the
eternity of the world, but also any account which renders the world
cternal @ parte post.

What kind of evidence did Aristotle produce in support of his
doctrine? The most important arguments appear in the Physics, where
Aristotle argues for the uncreatedness of matter® and the eternity of
motion and time.* Furthermore, there are a number of different ar-
guments in the Aristotelian corpus,” but most of them do not entail
that the universe in its cosmological arrangement remains unchanged
for ever. The possibility, for instance, of an Empedoclean cosmic cycle
theory is not always clearly ruled out.* Yet, the existence of an eternal
and unchanging celestial element constituting the outer spheres of the
universe does rule out such a possibility. Systematically, Aristotle’s
doctrine of the eternity and eternal self-identity of the world relies to
a large extent on his theory of acther. At the beginning of the second
book of the De caelo Aristotle states, 111, 283 b 26— 30:

“We may convince ourselves ... by the arguments already set forth that

the heaven as a whole has neither been generated nor can be destroyed,

as some assert, but is one and eternal, with no end or beginning of its
total duration, containing and embracing in itself the infinity of time.”"

Historically, however, it would not be true to say that Aristotle
‘deduced’ the notion of the eternity of the world from his conception

¥ See Phys. 19, 192 a 27—34: Matter is ungenerated because if it had come to be,
something must have existed before as a substratum (for nothing comes to be from
nothing) — and this is matter itself.

" See Phys. VIII1, 251 a8—b 10: Motion is the actualisation of the movable gua
movable, Every movement presupposes a movable which must have been caused to
move or to rest (rest being the privation of motion). — See also Phys. VIII 1, 251
b 10—28: Time cannot be conceived without the ‘now’, and the ‘now’ is the beginning
of the future and the end of the past. Since time consists of ‘nows’, there will always
be time before and after the ‘now’.

* Notably in De caelo 1 10—12 (that which exists always is incapable of non-existence),
111 2 (creation out of nothing presupposes a vacuum, which does not exist), and the
arguments in the De philosophia, sce below. — A summary of Aristotle’s arguments
for eternity and their influence on later ancient and mediaeval thought has been
provided by Sorabji (1983), 232—252; 268 —283.

See Zeller (1878), 103; Behler (1965), 50; but cf. Metaph. XI1 6, 10722 89,
I.e. the arguments in De caelo 1, including the theory of acther. — The translation
follows Stocks (1930).
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of acther. He himself regards the theory of acther merely as a confir-
mation of the belief in an eternal universe.®® In his dialogue De
philosophia he puts forward a number of independent arguments for the
eternity of the world. Some of them are preserved in Philo’s treatise
De aeternitate mundi;” the gist of these arguments may be summarised
as follows:*

1. The universe cannot be destroyed from outside nor from inside,
because there is nothing outside it to destroy it, and there is nothing
powerful enough to destroy it from the inside.

2. Whenever a composite body perishes, its parts, which have been
kept together in a counternatural position, return to their natural places.
The composition of the universe, however, is harmonious and natural;
therefore, the universe cannot perish,

3. [If the universe were created *'], God himself would never destroy
it, not even in order to create a new universe. For the new universe
would cither be worse than, equal to, or better than the present universe.
All three possibilities are incompatible with the idea of an unchanging
divine principle.

In discussing these arguments, Chroust arrives at the conclusion
“that the doctrine of the uncreatedness and indestructibility of the
universe is probably not only one of the most important philosophical
innovations introduced by the Stagirite, but also one of the main issues
first and claborately discussed in book II1 of the On Philosophy.”* 1t
may be pointed out that the above arguments found in Philo warrant
only the conclusion that the world is indestructible, i.e. eternal a parte
post, but it is clear from other evidence that its uncreatedness was
maintained by Aristotle as well. In the contra Aristotelem, so it seems,
Philoponus did not concern himself with refuting the arguments put

forward in that dialogue. * Instead, he centres his criticism on Aristotle’s
.
» See Cael. 13,270 b 4f; 111, 284 2 35—b 5 and below 4.2.1.
blﬂ' Philo De aeternitate mandi 111 10—11 (fr. 18 (Ross)); V 20—24 (fr. 19a (Ross));
Vi 38—\"”. 34 (fr. 19b (Ross)); VI 39—43 (fr. 19¢ (Ross)). Cf. also the related
arguments in frr. 16— 18 and 20 (Ross), and see Sorabji (1983), 281 f,

A translation, summary, and discussion of the following arguments can be found in
Chroust (1977).

i

!h[g Argument seems to presuppose hypothetically that God created the universe.

See Chroust (1977), 127.

Chroust (1977), 128,

];J\‘T;.{un‘mnl{; similar to the ones adduced in the De philosophia had, with fresh ingenuity,

.‘L(.‘f'l put forward against the Christians by the fifth century Neoplatonist Proclus,

I\:i f!:aims .(1973).. 134—164. Philoponus repudiated Proclus’ 18 arguments in 529 in
* HAMOus reatise De aeternitate mundi contra Proclum, see Rabe (1899).
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theory of aether, which, as has been pointed out, is only one pillar of
the doctrine of the eternity of the world. However, more than any
other Aristotelian argument, this theory directly implies both the cter-
nity and self-identity of the universe. Hence, Philoponus’ critique, if it
succeeds, would cast grave doubts on this particular aspect of Aristotle’s
view of the universe, and this is especially true since Philoponus leaves
the basic framework of Aristotelian physics intact. Moreover, Philo-
ponus is well aware of the fact that at least within the context of his
repudiation of the theory of aether he cannot produce conclusive
evidence to the contrary, i.e. that the world is in fact generated and
will be destroyed. The recurrent conclusion of his arguments there is
expressed in a phrase like “therefore nothing prevents the world from
being generated and destructible.” But he complements his critique of
Aristotle’s theory of acther by a rejection of Aristotle’s arguments for
the eternity of motion and time in Physics VII1 1.* And in this context
Philoponus indeed produces what he takes to be conclusive proof of
the temporal finitude of the universe.*

Methodologically, one of the most remarkable features of the contra
Aristotelem is the fact that Philoponus, who was himself brought up in
the tradition of Aristotelian philosophy, often quite effectively turns
Aristotle against himself. It may be suggested, therefore, that his
historical significance lies not merely in his producing philosophical
arguments for the truth of the Christian belief in creation, but also in
showing that this belief is not incompatible with fundamental principles
of Aristotle’s philosophy of nature. Before proceeding to the recon-
struction and examination of Philoponus® criticism, it is first necessary
to understand the method and argument of Aristotle’s theory of aether
itself,

2.2 The Prologue: De caelo 11

According to the evidence the first of Philoponus’ objections to
Aristotle’s theory of aether questions the validity of Aristotle’s corre-
lation of simple bodies with simple motions, which forms a vital part

# See book VI of the contra Aristotelers in Wildberg (1987 b).
¥ These arguments will not be dealt with in the present context; see esp. Sorabiji
(1982a); #d. (1983) 214—231.
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of the argument of De caelo 12. We know of no objections to the
arguments of the first chapter; which suggests that Philoponus did not
deal with this chapter at all. This is not improbable because, as will be
seen more clearly later, none of the arguments laid down in chapter 1
contribute materially to the theory of aether. Nevertheless, the chapter

ossesses considerable importance: even though it is true that it does
fmz establish any premises for later conclusions, it introduces a certain
method which may be regarded as central to Aristotle’s theory of aether.
To anticipate, this method may be described as the application of
mathematical, in particular geometrical, concepts to the realm of the
sensible world. Philoponus is well aware of this, and — according to
our evidence — categorically denies that mathematics may at all be
applied to physics.* In order to understand Aristotle’s method as well
as Philoponus’ criticism, it is necessary to take a closer look at the
prologue to Aristotle’s theory of aether, De caelo 11,

2.2.1 The subject-matter of natural science: 268 a 1—6

The opening chapter of Aristotle’s cosmology begins with the
statement that the science of nature deals for the most part with bodies
and magnitudes, their attributes and their motions; further, with prin-
ciples, and in particular how many there are.”” This indeed very general
account of the subject-matter of natural science is justified by an
explanation 268 a 4—6 that ‘the things constituted by nature’ are either
(1) body and magnitude (o@pa xai péyedog), or (2) what possesses body
and magnitude, or (3) the principles (@pyat) of things that possess body
and magnitude. For a proper understanding of the chapter it is necessary
to clarify what is the exact reference of these three classes. Simplicius,
for instance, /n de caelo 6,33—7,2 offers the following interpretation:
(U. comprises things like fire, water, stone, and wood; (2) plants and
animals; (3) matter, form and motion. This careless account partially
adnpfcd by Stocks (1930) and Guthrie (1939) is almost certainly false.
Fn_r tirst, nowhere in Aristotle does the phrase ‘bodies and magnitudes’
fefer to simple bodies or the immediate material of compound sub-
Stances, as Simplicius seems to suggest. And secondly, motion should
T
".I Ct below 6.2.2.

‘For the : ’ :
1€ most part” because soul, for example, is not explicitly mentioned.
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not be included under (3) because motion itself possesses a principle,
e. g., nature, and therefore cannot be a principle.**

The easiest way to proceed is perhaps to find tokens belonging to
the second class, i. e. ‘what possesses body and magnitude’. On a natural
reading of the Greek one could assume that the sum-total of physical
objects — animate as well as inanimate — may fall within this class.*
If this is correct, the third class consists of the principles of these
objects, such as matter, form, and privation.”® The crux is the first class
of items. At first sight it is unclear in which way this class differs at
all from the second one: On the one hand we have body (o®pa) and
magnitude, on the other what possesses (Exer) body and magnitude.
There is a similar passage at the beginning of Physics 11 2, when Aristotle
sets out to discuss the difference between a physicist and a mathema-
tician; he remarks in 193 b 22—25;

“Physical bodies possess (Exet) planes (8nineda) and solids (oteped) as well

as lengths (unxn) and points (otiypat), which are what the mathematician

investigates.”

In this passage geometrical entities like solids are said to belong
to physical bodies.

Now, as is well known, the Greek term 10 o®pa is ambiguous, for
it can mean both (physical) body and (geometrical) solid.*" There are
instances in the Corpus Aristotelicurn where 10 o®pa is undoubtedly
referring to a geometrical solid, and the word there is synonymous
with 10 otepedv. * If this is the case in De caelo 11 as well, one could
infer that Aristotle wants the first class to consist of ‘(geometrical)
solids and magnitudes’. An understanding of the sentence in this way
is more consistent and attractive, for by magnitude (péyedog) Aristotle
means mathematical entities as well, like lines, planes, and solids.*

#® “Nature is a principle of motion”, an assumption vital to the theory of aether. Cf.
below Cael. 12, 268 b 16 and the discussion 3.1.1.

Alternatively, as David Sedley points out to me, a 5 could be read: ‘the things which
body and magnitude possess (ti 8" as object of Exer), i. e. na%n and xwvfcag. On this
reading, the second group here corresponds to the second group in a 2f.

See Aristotle’s discussion of principles in Physies 17.

Cf. LS] s.v. and Bonitz (1870),'742 a 9 ff.

2 See, e.g., Top. V15, 142 b24f. and Metaph. V 13, 1020 a 7—14 where Aristotle
defines magnitude as measurable quantity divisible into continuous parts, extending
in one, two or three dimensions: line, plane, solid (cdua).

Mueller (1970), 168 writes: “For in Aristotle ‘magnitude’ 15 just a gencral term
referring to lines, planes, and solids.” Cf. also the previous note.
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Then, taking into account what has been said in the passage cited from
physics 11 2, one may construe Aristotle’s account of the tripartition of
the subject-matter of an inquiry into nature as follows:

colids and magnitudes — physical bodies — principles

Unfortunately, in the present chapter Aristotle does not provide a
direct hint as to whether or not this interpretation is correct. The
following arguments of the chapter, however, suggest indirectly that it
is.

This tentative initial interpretation seems to run into serious dif-
ficulty a prioti. Aristotle, more than anyone else in ancient philosophy,
advocated a clear separation of the sciences.® Why would he include
geometrical objects (lines, planes, solids) — which are the subject-
matter of mathematics — within the subject-matter of the science of
nature? Further, if he really meant to say ‘solids and magnitudes’, why
did he not use the unambiguous term 10 otepeodv instead of 10 odpa?
Is Aristotle deliberately misleading his readers (and auditors)? Or is it
possible to account for his procedure? And if so, what is the relevance
of these introductory remarks for the theory of aether?

In the following section an attempt will be made to answer these
questions, First, however, it is necessary to go through the argument
of the chapter and to support the claim that the argument of De caelo
11 indeed involves mathematical objects.

2.2.2 The argument of De caelo 11, 268 2 6—b 10

Having laid down that the subject-matter of physics is threefold,
Aristotle confines himself to considering the first class of items labelled
‘h(.idic.s‘.-'snlids and magnitudes’. As it seems, the second group comes
briefly into play at the end of the chapter, whereas the third group
does not receive any consideration at all. Bodies/solids and magnitudes,
then, are said to be continuous and in consequence infinitely divisible
(268 2 6—8).55 The first magnitude, the line, is divisible in one direction,
‘r-": ‘;'fln-!pf{). 17, and Cael. 1117, 306 2 7—11,

@l 11, 268 a 6f, precisely repeats the view expressed in Phys. V11, 231 b 15£. The

SIenificanes of T Z 1

I‘i;Ll-nlncl'nLL of this is that the sentence is part of Aristotle’s maturest definition of

‘J'lL C‘E’T‘Tlﬂuiill:i_ as has been argued cogently by Waschkies (1977), 353 —360; 369 —376.
v brevity of the remark intimates that the whole discussion of contact, divisibility

and continuity in Physics V and VI is presupposed.
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the second, the plane, in two, and finally the third magnitude, body/
solid, is divisible in three directions or dimensions — and that means
in all, a 7f, Clearly, these distinctions intimate what the first class of
items really consists of: not fire, water, stone and wood, as Simplicius
thought, but lines, planes, and bodies/solids. Aristotle underlines the
fact that odpata are three-dimensional entities. The empbhasis, therefore,
lies on (geometrical) solid rather than physical body. The claim of line
a7 that a solid/body is divisible in all directions is then supported in
a 9ff. by the additional statement that there is no other magnitude
besides these three. This statement precludes points (which Aristotle
defines elsewhere as indivisibles possessing position, see Metaph. V 6,
1016 b24—31) as well as some kind of four-dimensional entity. The
course of the argument of this chapter suggests that Aristotle wants to
exclude the possibility of a fourth dimension in order to support his
claim that the three-dimensional solid/body is a péyedog tédetov.

Special significance is attached to the number three: there are three
types of magnitude, and the solid, the third, is divisible in shree direc-
tions, i.e., it extends continuously in #hree dimensions. According to
Aristotle, there is enough evidence to justify the belief in the significance
of the triadic structure. For first, the Pythagoreans held that “the All
(rév) and everything (névta) are determined by the number three; for
end, middle, and beginning possess the number of the All, and this is
the number three”, a 10—13. The remark may be taken as a reference
to the characteristically Pythagorean method of identifying physical and
non-physical items with numbers. Elsewhere, Aristotle is prone to
criticise the Pythagorean number-theory,* but here he refers to it in
order to that it may serve his own purpose. According to Aristotle’s
remark, Pythagoreans believed that the All or universe is (or is repre-
sented by) the number three, and this number therefore possesses the
connotation of tekerd6tng. ™’

% K. g, Metaph, X111 6, 1080 b 16—21; B, 1083 b 8—19; but cf. also Metaph. 15, 985
b 32ff; 6, 987 b11£, 27f; XIV 3, 1090 a 20ff. — On the problem of whether the
relation between numbers and things is one of identity or rather imitation or
representation (pipnoig) see, e. g., Guthrie (1962), 229 ff.

5" This literal interpretation receives support from Metaph. 18, 990 a 2729, where
Aristotle — in criticising the Pythagoreans — asks whether the number present in
the odpavég is the same as the number present in opinion (86Ea). Now the number
of opinion is reported to have been 3, cf. Ross (1924) 1, 144, 184. If onc further
considers that in the Pythagorean Philolaus (*ca. 470 B. C.) obpavog denoted the sum-
total of the sublunary region, the realm of becoming and change (see Fr. A16, DK 1
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After this employment of Presocratic authority Aristotle establishes
the significance of the number three from two further sides. The number
three has its origin supposedly in nature, like one of nature’s laws, and
accordingly it has found use in religious practice, a 13—15. This is
understood as a reference to the fact that in Greek religion, e. g., oaths
had to be confirmed by an act of appealing to three Gods.*® And
thirdly, in daily language the expression ‘all’ is used first whenever one
speaks of at least three items, whereas with reference to only two items
one speaks of ‘both’, a 15—19%, These three examples or ‘phenomena’
arc apparently taken to produce conclusive evidence that the number
three is particularly significant because it suggests comprehensiveness.

So far Aristotle’s argument seems to have established the following:

1. There are three kinds of magnitudes: the line, the plane, and the
solid/body; the third is divisible and continuous in three directions
or dimensions.

2. The number three represents in some sense ‘all’ and ‘everything’.

Aristotle’s next move is to infer from these two notions that the
solid/body is the péyeSog téherov. For this purpose he introduces a
funhcr remarkable premise: The terms ‘everything’, ‘All’, and téAe10g
do not differ from one another in respect of form, but only, if at all, in
their matter, a 20—22. Aristotle means that the three terms are formally

403, 2261, = Aenne 117,7) Aristotle’s doxographical remark becomes less obscure, —
Conrra Guthrie (1939), 6f. n. and Moraux (1965), xxxi, [Elders (1966) and Bos (1973)
TI:‘P:T:: no i}Pinj;‘_n on rhi.s prnbl.cm}: Guthrie and Moraux suggest that Aristotle recalls

pposedly Pythagorean notion that numbers represent dimensions in the sense that
fht‘ pomnt = 1, the line = 2, and so forth. First, this suggestion is self-refuting because
1t entails that the solid be identified with 4, and not with 3; see also Moraux sbid,
note % = Secondly, the correlation of the first Sour numbers with point, line, plane,
::I-‘.][l:lrt:“.'riaﬂ of Plato’s u‘nwritten doctrines, cf. Gaiser (1968), passim, esp. 360
| oll_-j:r;wlll;cfcrumcs to .S‘cxtus Adv. math. X 280; Aristotle Metaph, X1V 3, 1090
th;r rh;q .d. _ 8, 1084 a 37 f£; VIL 11, 1036 b 12f. With Gaiser it may be suggested
A |}\-::."mc. was not Pythagorean at al!, id. (1968), 298, but — in the absence
Neo P\_ma‘-l!:i:rmn. wm:ks — has been attributed to them by later Platonists and
A.D.). BvU’ftlans.I:kc.kt.cumachus (I:’Zt century A.D.) and lamblichus (3/4. century
1’»‘1i1;1,_;r,ré‘ ““"E‘{.\:h a similar doxographical mistake has been committed in the Neo-
B dzl:n(. aim that already the old Pythagoreans posited the existence of a fifth,

- S ”;:{l; see Moraux (1963), 1176—1181, and Dreyer (1953), 143,
® In doing so n ) i o

8 i0¢ \l}l::llj :nm b[l')”(}“‘ not _mgrc})' human conventions but indeed nature itself,
ks H.mt.[;: savs that man is jlnduc:d. icc!‘ by nature. The expression érdyewv (to
e ed in the non-technical sense, cf. Elders (1966), 56f. and a parallel use

aph. 1 8, 989 a33; see Ross (1924) ad loc. CF. also Cael, 111 8, 306 b 15§,
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synonymous;* they are not predicated of the same items, but differently
of different material entities. Relying on this formal synonymy of ‘all’
and téherog Aristotle concludes that of all magnitudes the solid/body
alone can be considered to be téhgiog, for it is the only magnitude
determined by the number three, a 22—25.

At this point it is necessary to consider a further ambiguity in

Aristotle’s argument. So far the Greek term téhetog has been left
untranslated because it is not clear whether it means ‘perfect’ or ‘com-
plete’. Although these expressions may appear to be very similar, they
have to be clearly distinguished. For first, ‘perfect’ is an axiological
expression, whereas ‘complete’ is not; and secondly, although it is true
that everything which is perfect is also complete, it is not the case that
everything which is complete is perfect as well.

Hence when Aristotle says a 22 f.: 10 o@pa povov iy ein tav peyeddv
téAg10v, this sentence may be taken to mean four different propositions,
given that the subject term 16 o@pa is ambiguous as well:

(1) The body is a perfect magnitude.
(2) The solid is a perfect magnitude.
(3) The body is a complete magnitude.
(4) The solid is a complete magnitude.

Most commentators and translators incline to accept the first prop-
osition as the correct meaning of the Greek sentence.®' But proposition
(1) is philosophically absurd. It is simply false to say that any physical
body gua body is perfect, and I suppose Aristotle never wanted to claim

. ' cep[‘ab
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Other translators tend to adopt (3), but no one considers the
ty of (4).% And yet, the sentence in question seems to be
le only if ‘body’ in (3) has the connotation of ‘geometrical
eolid’. as in proposition (4). It is not the case that every physical body
; complete tout conr?, for it may be quite incomplete in many respects.
one could say that it is complete gua three-dimensional entity, i. e.
geometrical solid, because there are no further spatial dimensions.
nd, as will be seen, this is precisely what Aristotle sets out to show
the remaining section of the chapter. Let us assume therefore that
ristotle’s thesis in this chapter is not the completeness, let alonge the

‘sossibili

et,

rical solids. With this conclusion chapter 11 has reached its object:
solid as the complete magnitude has been established. The climax
s followed by self-evident and repetitive remarks on the divisibility of
aes and planes, a25—28. Then, from a 30 ff. onwards, the arguu‘wnt
s a fresh starting point, and the tenet of the completeness of the
lid is confirmed by a different argument.

The two main sections of the chapter, 268 a 1—28 and a 30—b 10,
‘connected by a sentence a 28— 30 stating that it is clear that divisible
enitudes are continuous, but that it is not at all clear that all
tinuous magnitudes are also divisible. By cautiously disallowing the
mediate conversion of the proposition that everything divisible is
0 t?ontinuuus, Aristotle presumably anticipated and averted possible

ism. For a critic of Aristotle could object that the first element
ther) is the continnons substrate of the celestial region, that it must

this. More than that, the possible translation of the Greek téheiov as
‘perfect” must be ruled out altogether, for Aristotle argued that ‘all’,
‘everything’, and téketov are formally synonymous. It is senseless to
say that ‘all’, ‘everything’, and ‘perfect’ are synonymous, for they are
not, vet it does make sense to say that ‘all’, ‘everything’, and ‘complete’
are, in a way, synonymous. Hence, we are left with the alternative of

ctore be divisible, and hence subject to destruction.®

ISCEI Stocks “()3.”)‘ ad Iiar‘; Guthrie (1939), 7; Elders (1966), 80; Taran (1974), 138.
na s_’.m” treatisc written after the contra Aristotelem, (on the chronology of Philo-
. ‘gg;ih_)(;;;rr‘l?uiml treatises see Sorabji (1987 b), 37—40; also Wildl:m:g (1987 a),
;'(ﬁﬁvuunlg) ._\k l:h demonstrated r!'lat all limited bodies only possess limited power
Bkhouen i Izl‘;tkalrc therefore perishable — ‘Philnponus in fact raised this objection,
B ot thw: I ni_\ that an argument rI:f this sort appeared in the contra Aristotelem
ey i'n “':in: |l“. lowever, no clmaf:t evidence for this. Fragments of the treatise are
o I]I:li]“ptlml‘sla:;hc end nf ?\ls_f:ummcrlnary on Aristotle’s Physies (1326 —1336);
B8ivisibie :mdp i}fnul: -53.4—.15: Soifall bodies, {the Grammarian) says, are infinitely
EI_l’ﬁnitch; (Ii\-jqi],|t et ‘mgs in hcf}\‘cn are also bodies, then they are without doubt
et ¢ as well, and Ith:s b_y virtue of their own definition (1@ 8im Aoye),
g 10 \nh1ch Irh;:.\- are dimensionally extended (Siaotatéc); nevertheless, they
is neves ~‘c:p-1n:h-:jr]?ed' just as matter is formless (fveierog) by definition, and yet
ihﬁnitc!-- ]-_ :. .<. mnT form ... Now, if r_hc things in heaven, which are bodies,
¥ divisible because they are magnitudes, and if someone divided them in

propositions (3) and (4).

“ The meaning of formal synonymy can be inferred from Cael. 18, 276 b 2f., where
Aristotle intimates that homonymous expressions are used pi xatd tiy adtiy idéav.
— Plato sees a synonymy of Skov and néiv at Theaer, 205 A, ;

o Moraux (1965) xxxii: “Le corps, oit se retrouve cette farme (i8éa), comporte donc une
perfection formelle quentrave, toutefois, la limitation de sa matiére.” Similarly Tricot
(1949), 2 and Gigon (1952), 118 £.; Bos (1973), 34 writes: “Once it is realized that in
his first chapter Aristotle is concerned to maintain the priority of the physical body

in fact never
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The additional argument (a 30ff.) supporting the claim that the
solid is a complete magnitude begins with the statement that there is 3
clearly no transition into another genus (perafacic &lg GAko Yévog) as
there is from line to plane, and from plane to solid, a 30—b 2. For if
there were, the solid would not be complete: “For EkBuaoig necessarily
takes place in virtue of deficiency (xata tv EAAeinowy), and the complete -
cannot be deficient”, b 2—4. The translation of this sentence is unclear |
because of the word ExBacic. This noun seems to be hapaxlegomenon in |
Aristotle and does not occur in Plato.® It is perhaps best to understand
ExPaoic as a synonym of perdPacig,® in which case the sentence means ' _-
that a transition can only take place if the object undergoing transition -
is deficient in some respect. Thus, transition from plane to solid is
possible because the plane lacks the third dimension. Yet, since the
solid is complete, i. e. does not lack anything, there is no such transition. |
In modern terms, these lines may be taken to deny the possibility of a-
fourth dimension.® This denial in itself, of course, is superfluous, for
anyone but a modern reader would readily accept that a fourth spatial
dimension does not exist. Rather, the argument establishes once mo
the completeness of the solid, or, in effect, of any physical body in
respect of its dimensional extendedness.®’ -

theory (1@ hoyw), just as we separate in theory the forms from matter, then the cutting
will clearly lead to some magnitude in which the forms of the things in heaven will
not be able to exist. In consequence, at the same time as such a division takes place
the forms will perish.” A
™ See Bonitz (1870), 226 b 10 and Brandwood (1976). '
“ Following Bonitz and L8], s. v. Expaoig (3). )
% This is suggested by all commentators and translators except Bos (1973), 35, who'
regards this interpretation as a modernism. Bos’ judgement is correct in the sense
that the general problem of a fourth spatial dimension does not occur to Aristotle, |
5 ‘Completeness’ is predicated of the solid here in a way familiar from Metaphysics V 16.
There it says that some things are called ‘complete’ because they do not lack anything
in respect of excellence, or because they cannot be surpassed, or because there is
nothing to be found outside them, 1021 b 30—32. Cf. also Phys. 1116, 207 a 8f; Cael.
114, 286 b 18 f; Metaph. X 4, 1055 a 12: “The ‘complete’ is that which has nothing =
outside or beyond it.” — In later days, Peripatetic philosophers preferred a more
attractive but fallacious definition of completeness. The Pythagorean claim at 268
a 10—~13 that “beginning, middle, and end possess the number of the All” read in
conjunction with Aristotle’s assertion 268 a 20 f. that “All, everything, and complete
are formally synonymous”, gave rise to the definition: “To be complete means 1o T|
possess a beginning, a middle, and an end.” Alexander of Aphrodisias, e. g., attempted
to prove the completeness of a circle on the basis of this definition, apwd Simplicium |
In de caelo 39,11 f£. Simplicius appears to have adopted it too, cf. In de caclo 48,354
(sce contra Aristotelem fr. 1/32), and even Thomas Aquinas operates with it in De caelo

o
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But what did Aristotle mean by petapacig elg @Alo yévog in
magnitudes? If the word c@pa in l{nc b2 m understood as physical body,
the whole inference becomes unintelligible and seems to contradict
Aristotle’s deepest convictions: he denied vigorously against Plato that
gt is possible to conceive of a physical world constructed out of
' lar) planes and lines.® In order to account for the apparent
contradiction it has been suggested that Aristotle was still a Platonist
'-'ﬁheﬂ he wrote the De caelo.®® Bos rejects this view and confidently
|proposes an even less likely interpretation. ™ According to Bos, Aristotle
views lines, planes, and bodies as irreducible magnitudes; moreover, the
process of Expacig (or pet@faocic) entails on his view a decrease of
‘completeness. Since the body is complete, it cannot have been ‘gener-
‘ated’ by transition from line and plane.”

However, if one understands odpa as referring to a (geometrical)
solid — as has been proposed by our interpretation — all difficulties
‘disappear and the argument becomes perfectly intelligible. The math-
%‘matician first constructs a line, then a plane, and then — in abstracto
Jor in a model — a three-dimensional solid. This has nothing to do with
“fgencrating’ physical objects from lines and planes. And what Aristotle
geden_ving is that the construction of a four-dimensional magnitude is
‘possible. That this interpretation is correct is strongly suggested by a
¢ mundo Liv.42. In the first book of the contra Aristotelem Philoponus adduces strong
4;“ 0[}|_(.‘_Cllpn§i to it. ‘ .

* This view was held by Plato in the middle as well as the late period, cf. Tim. 53 C ff.
and Laws X 894 A, — For Aristotle’s criticism see, e.g., Cael. 1111, 299 a1-300
16, 1117—8; or briefly Metaph. X111 2, 1077 a 34— 36: “Nothing is seen to be capable
1 Ezi::m;i{ put together out u(_ plgacs or points, :hnu!;h they wou.ld have been seen to
pable of undergoing this, if they were some kind of material reality”, (Annas).

This is proposed by Elders (1966), 81 f. — Elders follows the mainstream interpre-
¥ :]tlliz:s In supposing that Aristotle speaks of physical bodies rather than mathematical
See Bos (1973), 34 —44.
tBt:: \{tla‘:’ _;bl).”fﬂ qu ggests .that the whole passage in question (268 a 30—b 5) should be
ins-r:;nc ::. .F Thlhl much is clear: nu'pztﬁﬁum; glg GAko yévog is possible, such as (for
u.an’:[kmfn mm[ line to plane and from planc to body; for the product of such a
- g ;a\v;u d no longer be :l‘complctc magnitude; for the ExPaoig necessarily goes
gl n :mth a decrease of cump!ctcncss (thus the body would be incomplete).
R iiis cIt_N‘ﬂp cte .('thc body) cannot fall short. For it possesses extension in every
ey l.rlzc-ti_un._ Bos rakes thls.l which_ bears little resemblance to the Greek, to
Bible” po erivation (_)f mlul:ua“y 1r3‘cr|uc1b|t: entities from each other is not permis-
§ interpretation is well off the mark because he understands 16 odpg as

* Physical body, anc :
- hch.w’_“d'\‘ and because he has overlooked a parallel passage in Metaphysies X111 2,
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passage where Aristotle is indeed considering mathematical construc-
tivism, Metaph. X112, 1077 a 24—28:

“Besides, the point is clear from the way {mathematical magnitudes) are

generated, First length is generated, then breadth, finally depth, and then

it is complete. So if what is subsequent in generation is prior in reality,’”
solid (o@pa) should be prior to plane and length. It is complete and more
of a whole in the following way also — it becomes animate.”™

Here Aristotle speaks explicitly of the generation of mathematical
magnitudes, but not — like Plato — of the generation of physical objects
by means of lines and planes.” In consequence, it is neither necessary
to conclude that Aristotle still adheres to Platonism because he sup-
posedly constructs the physical world out of geometrical entities, nor
is it necessary to reinterpret the passage in question claborately. How-
ever, it is characteristic of Metaphysics X111, as it is of De caelo 11, that
no clear distinction is drawn between (geometrical) solid and body.™
The conceptual affinity of both passages — as in fact of many of the
arguments in De caelo 11 and Metaphysics X111 — is striking and may
be taken to support the present interpretation. The initial tripartition
of the subject-matter of an inquiry into nature, therefore, comprises
lines, planes, and geometrical so/ids as well as physical bodies and their
principles. In the Index Aristotelicus compiled by Bonitz (1870), 742
a13—19, all relevant occurrences of odpa in this chapter appear,
accordingly, under the pleasing entry: o®ua mathematice.

In De caelo 11, the ‘confusion’ between solid and body becomes
most apparent when Aristotle changes subject abruptly; in the last five
lines of the chapter he finally speaks of physical bodies and arrives at
the notion of the A/ (16 ndv), the universal body as a whole, which is
complete in every respect. The crucial transition is made in line b 5 £

“Now each of those bodies/solids {that appear) in the form of a part is
{complete) according to our account; for it possesses all dimensions.”

12

This statement clearly contradicts Bos’ interpretation.

The translation follows Annas (1976), 94,

Metaph. 111 5, 1002 a 15— 18 denies that lengths and points constitute physical bodies:
“Even if it is agreed that lengths and points are substance rather than bodies, we do
not see what sort of bodies they will be substances of (for they cannot be sensible
bodies); so there is no substance.”

Cf. Annas (1976), commenting on the passage in Metaphysics X111 just cited, says 146:
Aristotle “confuses the physical object with the mathematical solid, and this emerges
forcefully in the appeal to the fact that bodies but not lines, etc. can become animate.”

F
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With the phrase “bodies that appear in the form of a part” Aristotle
seems to be referring to physical bodies, objects as parts of nature and
the world as 2 whole. These parts, too, are said to be complete — but
not without qualification: only in virtue of the previous account, i.e.,
only in so far as they possess all dimensions. Thus, every physical body
is in some sense a three-dimensional solid and therefore complete, but
av be incomplete in many other respects. There is, however, one
exft'}“-‘i””- The body of the universal whole is indeed complete in every
respect; Aristotle explains this notion by the juxtaposition of the partial
bodics and the universe, b 8—10,

it m

“But the universe, of which these {bodies) are parts, is necessarily com-
plete ... throughout, and not only in some respect and in some other
respect not.”

In this way Aristotle has introduced the topic of the universe, i.e.
‘the subject-matter of large parts of the De caelo.”™ One difficult further
‘point is the statement of b 7f.: “The partial body is delimited towards
the ncighbouring body by contact, for which reason each body is in
‘some sense many.” At least two interpretations seem possible, neither
‘of which is entirely satisfactory. The standard interpretation, which is
vagucly supported by Plato’s Parmenides 138 A, reads that a body limited
j__by others is touched by them ‘in parts’; therefore it possesses parts and
s many. " Alternatively, one may point to the fact that e is a central
term in Aristotle’s theory of continuity which is presupposed at the
beginning of the chapter.™ In Phys. IV 5,212 b 29—213 a 10 the relation
of part to whole is assessed in terms of contact: parts form a whole by
contact. Along these lines the sentence in question would then indicate
_'th;u Aristotle wants to express the idea that part and whole are con-
Mected organically: any physical body is necessarily in contact with
othc‘r. parts, forms a continuous cluster (i.e. a continuous body that is
Many) and eventually constitutes the complete whole, which, according
1o Aristotle, is a continuous plenum, see e. g., Cael. 110, 280 a 19€;
—
At the beginning of chapter 2 Aristotle proposes to inquire i he uni i
g it as a whole, Cael. 1 2, 1—13: “The question as to

the SRS -
nature of the whole, whether it is infinite in size or limited in its total mass, is a

matter f i i e wi
g .tr for suhstqugnl inquiry. We will now speak of those parts of the whole which
 oT¢ specifically distinet.” (Stocks),

Cf. Guthri : $
.| Guthrie (1939), 8 note a and Elders (1966), 82 with reference to Simplicius /n De
caely 100, 1821,

L]
( » J r o
toep, Phyr V3,227 17ff.; V11, 231 a 21 ff,
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[18, 290 a 6f. and esp. 11 4, 287 a 9—11. On this interpretation, there-
fore, each body would be many not because it has parts, but tpomov
tivie many because it is a part of a continuous plurality.™

2.3 Mathematics and Physics in De caelo 11

After this summary delineation of chapter 1 the overriding ques- f'
tions of its significance as a whole, and in particular its significance in
relation to the theory of acther, still remain to be answered. At the |
same time, the methodology, which becomes apparent in the peculiar
absence of a clear distinction between the mathematical solid and the
physical body, requires an explanation within the framework of Aris-
totle’s natural philosophy. As it turns out, the two problems cannot be
dealt with in separation; our starting-point will be an interpretation of
De caelo 11 offered by Paul Moraux.® It

In his introductory remarks on De caelo 11 Moraux elegantly
construes the main thesis of the chapter by way of a syllogism as

follows: A

(1) Body is a magnitude determined by the number three.
(2) The number three is the number of perfection.
(3) Therefore, body is a perfect magnitude.

Several objections to this interpretation may be raised. First, unlike
some of the major arguments of the following chapters, the line of
argument in the present chapter nowhere suggests the formal structure
of a syllogism.*' More importantly, as we have seen, Aristotle does not i
want to maintain the perfection of body — which in this form represents
a philosophically absurd proposition — but the completeness of solids.
One should oppose the tempting interpretation of adopting the con-
notation ‘perfect’ in anticipation of the concept of aether: télewov is in

" A third alternative has been suggested to me by David Sedley: Perhaps Aristotle
means that the parts are many because they admit of many predicates in the category
of mpog 1y; the same part is ‘left of X', ‘underneath y’, etc.

On the following see Moraux (1965), xxix—xxxiv, in particular xxx.

% Apart from that, the syllogism as construed by Moraux does not agree with the
Aristotelian standard form of a syllogism as it does not observe the proper sequence
of major and minor premises. In traditional syllogistic the major premise is sup
to include the predicate term of the conclusion, and the minor the subject term, e
Anpr. 14, 26 a 21—23; and see Lukasiewicz (1957), 1-3.

.}
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- nowhere prcdicatcd of the first substance, and the concept of the
| — ontological status of aether has nothing to do with the dimen-

;ﬁﬂmi completeness of 50|lds.l .

~ |n contrast to Moraux’s interpretation, let it therefore be accepted
"_‘.-'thal Aristotle’s argument of the first chapter of the De caelo may be
-;}éumm;l.riscd in three loosely connected theses as follows:

(1) The (geometrical) solid is dimensionally complete.

‘(2) Any physical body is corn.plete in so far as it is three-dimensional.
(@) The universe is not only dimensionally complete, but also complete

in every other respect.

Supposing that this is the bearing of the chapter, one may ask the
\question of its significance for the arguments constituting the theory
*Qf acther in chapters 2—4, or, on a larger scale, even for the De caelo
‘as a whole. The answer is that the above propositions are almost
‘entirely insignificant. Indeed, no argument rests on the premise that
‘the solid is a complete magnitude,* and the impression arises that at
deast the content of chapter 1 is surprisingly irrelevant. Once this is
“recognised it is only natural to assume that the importance of the
‘present chapter — given that it indeed possesses the kind of importance
-"E&_thch typically pertains to opening chapters of Aristotelian treatises —
“must lie in its method. In the following discussion, the possibility of
‘understanding the chapter in this way will be explored.
~ If the argument of De caelo 11 is looked at from a distance, its
‘methodological structure appears to be like this: the study of nature,
Aristotle argues, is concerned with geometrical magnitudes, with phys-
Jdeal magnitudes, and with the principles of these physical magnitudes.
%P.assing over the third class of items, Aristotle says that geometrical
_m_ﬁagnitudcs extend in one, two, or three dimensions. Then, since tri-
:j»‘_t,i:mcnsifmality is the highest (complete) form of dimensional extension
3 there exists no four-dimensional geometrical magnitude — he con-
@l{dcs that the same is true of physical magnitudes: there is no physical
“Bbjcct ‘beyond’ the three-dimensional body. '

P * Speaking generally, one could describe this line of argument as an

licati .
Plication of geometrical concepts to the realm of nature. True asser-
on : ; ;
s made about geometrical magnitudes are taken to apply equally to
— ’
B The same i of . ;
: 5, of course, true of the (absurd) proposition that body is a perfect

mag 4 . :
l?‘“"““i“- — The general notion of the tri-dimensionality of body is briefly referred
10 Carl. 17,274 b 19€, and 11 2, 284 b 23, ' )




30 The Foundation of Aristotle’s Theory of Aether

physical objects. How does Aristotle justify this line of reasoning? He
does not. There simply is no explicit justification of this method, but
Aristotle hints at it when he says in 268 a 5 that physical bodies possess
(Exe1) geometrical magnitudes.

Before we follow this hint, it is necessary to point out that the
same method underlies some of the most crucial arguments in the
following chapters. In fact, one could almost say that the theory of
acther depends on this method.

1. In Cael. 12, 268 b 17—20 Aristotle states that there are only two
simple natural movements, rectilinear and circular, because there are
only two simple (geometrical) magnitudes, the straight line and the
circle,

2. In Cael. 12, 269 a 18—21 the axiological priority of circular over

rectilinear motion is justified by the assumption that the (geometrical)

circle is axiologically prior to the straight line.

In the whole chapter De caelo 1 4 the premise that there is no natural

movement contrary to circular movement relies on the hypothesis

that in a (geometrical) circle no two points are contrary to one
another,*

':.)J

In all these cases geometrical concepts and tenets are projected
directly onto the realm of the sensible world. Propositions in the exact
science of geometry are taken to bear out assertions made in the science
of nature.™ If Aristotle’s methodology is looked at from this point of
view, it is indeed surprising that he does not justify it explicitly. For
there is no doubt that the application of mathematics to physics was
an issue of controversy. Platonists denied categorically that true prop-
ositions in the exact sciences represent at all the state of affairs in the
sensible world.®™ The ever changing world of sensible objects allows

¥ In chapters 15—~7 further instances of the application of geometrical concepts to
physics can be found.

On Aristotle’s readiness to apply mathematics to nature cf. also Sorabji (1972b),
302—304.

Although it is true that in the 7imaews Plato makes ample use of mathematics, he
disclaims 27D —=29 D that his account of the universe involves truth and certainty,
cf. Cornford (1937), 29£, — It is, however, controversial if Plato’s ‘real astronomer’
of Republic V11 applies sophisticated mathematics to the data observed in order to
‘save the phenomena’, or if he is concerned with a purely mathematical science of
motion that can afford to denigrate observation. Recently, the second alternative has
been reaffirmed by Mourelatos (1980), but cf. the careful opinion expressed by
G. E. R, Lloyd (1968), 79—81.
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only 8 probable account (glkag Adyoq): true knowledge (¢motiun), on
(he other hand, presupposes a timeless, unchanging, and fully real
subject-matter — the realm of intelligible objects. Forll’lato, of course,
(he subject-matter of mathematics (arithmetic and geometry) is part of
the intelligible world.® The question therefore that presents itself is:
how would Aristotle have justified the epistemology that underlies the
method used in these chapters of the De caelo? An answer to this
question has to take into account Aristotle’s own philosophy of math-
ematics — if we can suppose that his scattered and unsystematic remarks
can at all be united into a coherent system. Since Aristotle’s philosoph-
ical remarks on mathematics and geometry have been interpreted re-
cently by several expert scholars, we will confine ourselves to a com-
parison of the main points of the various interpretations offered.®
Particular priority is given to the following questions:

l. What is the ontological status of geometrical® objects in Aristotle?
2. What is the epistemological relation which, according to Aristotle,
exists between geometrical objects and the sensible world?

Interpreters of Aristotle’s philosophy of mathematics may be di-
vided into two groups, one of which makes Aristotle’s position appear
to be more remote from Plato’s than suggested by the other account.
Let us begin with the latter, ‘traditional’ view first.

Mueller (1970) starts off with the statement that the fundamental
difference between Plato and Aristotle lies in their ontologies. Whereas
both philosophers shared the epistemological view that geometrical
objects instantiate geometrical properties perfectly and sensible objects
do not, Aristotle denied, in contrast to Plato, that geometrical objects
are therefore fully real and partake of an ideal existence over and above
the realm of the sensible world (156f.). In Aristotle, geometrical objects
are arrived at by ‘abstraction” (apaipnoig) from sensible objects. The
idea of ‘abstraction’ lies at the centre of Aristotle’s philosophy of
mathematics, and Mueller describes it as a (theoretical) climination of
something from consideration (160 £.). The question, however, of what
e

" Plato’s ph%imst‘}ph_v of mathematics is therefore usually termed ‘realism’. Cf. the
accounts given by Wedberg (1955) and Annas (1976), 3—26.
For the following discussion compare Mueller (1970); Happ (1971}, 581
: : 971), —0649; as
) (1976), 26—41; and Lear (1982), R } g
The problem presented by the argument of the De caelo only requires a clarificarion
of the status of geometrical objects, and we may therefore leave Aristotle’s number-
theory aside. '
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exactly is eliminated, and what remains after the process of abstraction
has been completed, is not entirely clear. Some say matter is eliminated,'}'
but there are good reasons for supposing that what is eliminated are
‘properties’. What remains is of course the mathematical object, only
in the first case it appears to be a pure, matterless property, i.e. a |
universal like roundness and triangularity, while in the second case it
seems to be a physical object /acking certain irrelevant properties. Mueller | : _.;bondirions perfectly. If this is true, how can the study of mathematics
acknowledges the virtue of the first alternative, which understands | pesult, as Mueller says, in &nowledge about the sensible world (161)?
Aristotle’s mathematical objects as universals, but he himself argues in " Other accounts do not help to resolve this difficulty. Annas (1976),
favour of the second. If one eliminates successively all properties of a | 96— 41, is prepared to follow Mucller to a great extent, although she
sensible object, the notion arrived at, according to Mueller, is the resses scepticism about the attempt to attribute to Aristotle a uni-
continuous and quantitative in three dimensions.” This concept, pure | theory of geometrical objects (30). Annas suspends final judgement
tri-dimensionality, Mueller takes to be the swbstratum of mathematical on the nature of ‘noetic matter’ (33f), but endorses the view that
objects, termed ‘intelligible (or noetic) matter’ by Aristotle (166). Or- 1 :@cording to Aristotle the direct application of mathematics to sensible
dinary geometrical figures are produced if geometrical properties are | @igc[s is impossible, 29:

imposed on indeterminate tri-dimensionality (167). Ordinary geometr- 3 B Aristotle begins Chis argument in Metapbysics X111 3) from the necessity
ical reasoning about these objects gives rise, according to Mueller, to ',"‘] of reconciling two beliefs both of which he firmly holds: mathematics

o

indeterminate tri-dimensionality. This indeed constitutes a bridge
L etween censible and geometrical objects, but it hardly warrants Aris-
i "tlc’s methodological supposition that the conclusions of geometrical
erences are true of the objects of the sensible world as well. Mueller
Jtes at the beginning that Aristotle shared Plato’s epistemology, i.c.
hat gr:urnctrical objects are unlike sensible objects in fulfilling given

universal mathematical knowledge which can be formulated syllogisti- does not directly describe physical objects, for they may fail to instantiate
cally (171). the relevant properties (997 b3—99§ a6, 1059 blt}-‘lz) — but neither
This account raises several problems. First, Mueller does not make | does; it deal. with s sepaeate supersensible mage of sebject: matter.”
clear what the ontological status of geometrical objects is,” and al-
though he asserts that geometrical objects “are intimately connected
with sensible reality and in a certain sense underlie it”, he does not
clarify in virtue of what this intimate connection pertains. And indeed,
it is difficult to see why geometrical objects such as circles, triangles, |
pyramids, and spheres should at all be related to sensible reality. For
these objects are ‘produced’ by geometrical shapes being imposed on
noetic matter, indeterminate tri-dimensionality. But what are the nature
and origin of the geometrical shapes? Mueller does not explain this,
but it is clear from his interpretation of Aristotle’s epistemological
stance that they bear no relation to the sensible world. Certainly, they 1
do not derive from it. What is arrived at by abstraction is the concept

A third and similar, though much more elaborate interpretation
been offered by Happ (1971), 581 —649. Happ explores and lays

emphasis on the concept of noetic matter. According to him,
tic matter exists ‘potentially’ in sensible objects and can be actualised
' the noetic process of abstraction (583).”" Noetic matter is pure and
eterminate extension in space and can be abstracted from any sensible
y (597). Again, this three-dimensional extension constitutes the
bstratum for geometrical objects: it is these objects ‘potentially’, yet
S8ES not, as one might expect, function like the matter of sensible

PJects as the principle of individuation, but as the gemus of mathematical
ects, (639 f£.).” Noetic matter, therefore, is both ‘potentially’ existent
sensible objects and “potentially” constitutes geometrical objects.

* Ha S U et . i 3 g, ]
uml;f’ suggests that in Aristotle all intelligible things exist ‘potentially’ (save the
“i“med Tuvﬂj' I'his sense of ‘potential’ must not be confused with the potential
Stence of attributes or substances which ; : .
of. 591 _ 505 ; ch may become actual by a process of change,
- a|:'su ;}Iut”el‘ﬁ remark to the same effect (1970), 171.
: I_.I’}"gf~ inal .and somewhat contorted definition of noetic matter reads, 609: “In’
Sinnendingen potentiell vorhanden und noetisch heraushebbar ist die unbe-

# 163 ff. — Mueller supports his view also with a reference to Metaph. VII 3, 1029
a 12—18. On the problem of interpreting that passage in his way sec Burnyeat et al.
(1979), 12—14,

™ He merely rejects at 169f. the interpretation offered by Proclus according to which
particular geometrical objects are construed as mental images, cf. Proclus /n primum
Fuclidis elementorum librum commentaria 48,1—56,22. A view similar to Proclus” is
expressed by Sorabji (1972a), 6—8; id. (1982b), 303.
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[ear’s interpretation presupposes that sensible objects can indeed
be considered ar mathematical objects, i. e. that they possess — besides
2 properties irrelevant for the mathematician — the relevant math-

~ other

.;a'mﬂric

"~ “Thus, for Aristotle, one can say truly that separable objects and mathe-
matical objects exist, but all this statement amounts to — when properly
analysed — is that mathematical properties are truly instantiated in physical
objects and, by applying a predicate filter, we can consider these objects

as solely instantiating the appropriate properties.”

But in order to produce such an object, a geometrical form or shape is.
needed, and Happ argues that Aristotle, although he nowhere explicitly
says so, took mathematical properties (forms) as an a priori fact, just ag
Plato did (596—600).°* Happ denies that Aristotle could have possibl;
held that mathematical forms are abstracted from sensible objects
everyday life such that ‘square’ is derived from ‘window’, “circle’ from
‘shield’, ‘sphere’ from ‘apple’, and so forth. Such a theory would :
too naive and inadequate for the advanced mathematics practised
the Academy.

As regards Happ’s interpretation, again, it must be pointed ©
that an intimate relation between the sensible and the mathemati
realms appears to be impossible. Although one may speak of a ‘p
gression’ from sensible objects to indeterminate extension to determ
nate mathematical object, the latter cannot be said either to have been
‘derived from’ or to be ‘applicable to’ sensible objects. On these

al properties also, 170:

l.ear makes a plausible case for the hypothesis that Aristotle be-
lieved in the possibility that geometrical forms could be instantiated
perfectly in sensible objects (175—183). If his interpretation is correct,
Aristotle’s epistemological stance on the relation between geometrical
iﬂ’.icc“ and the physical world has little in common with Plato’s, and
4t would become clear why Aristotle thought it unproblematic to apply
,:_éaxhum:uics directly and truly to the sensible world, 181;

interpretations it is difficult to see how Aristotle could have categori-

cally denied the ‘real” existence of geometrical objects, but at the sa
time adhered to a Platonic epistemology, which disallows the di
application of mathematics to the natural world.

Because of difficulties of this kind, the ‘traditional’ interpretations

of Aristotle’s philosophy of mathematics have come under attack. In 2
recent article, Jonathan Lear (1982) opposes the view that Aristo
indeed accepted Plato’s epistemology. In contrast to previous accoun
Lear describes the process of abstraction as the application of a predie
filter to the irrelevant predicates of the sensible objects (168 —175). Th
result is neither indeterminate tri-dimensionality nor some unive

mathematical property, but the same sensible object considered as 4

mathematical object, 168:

“Generalising, one might say that Aristotle is introducing an as-opera
which works as follows. Let b be an Aristotelian substance and let “b g1
F” signify that b is being considered a5 an F. Then a property is said t

be true of b gua F if and only if b is an F and its having that property

follows of necessity from its being an F.”

stimmte Extensio (5An vonm), dic durch die vénoig aktualisiert wird, aber auch
aktualisiert qua (weiterer) Bestimmbarkeit durch die mathematische Form DAn und
|

Suvaper Ov ist.”

% Cf. Mueller’s remark (1970), 169 that “Aristotle starts from the Platonic notion of

geometry as the study of forms.”

“I'he important point is that direct links between geometrical practice and
the physical world are maintained. Even in the case where the geometer
constructs a figure in thought, one which perhaps has never been physically
instantiated, that figure is constructed from elements which are direct
abstractions from the physical world, Otherwise it will remain a mystery
huwl, }t‘f:r Aristotle, geometry is supposed to be applicable to the physical
WOrid,

 In consequence of this interpretation of the idea of ‘abstraction” in
Aristotle, the concept of ‘noetic matter’ receives an entirely different

€onnotation. Aristotle does not have to postulate ‘potentially’ existing

:ngjcms that possess noetic matter: he only has to explain how one
‘tﬂnk\ about an object that does not exist — as such — in the sensible
?ﬁ'ﬁrhl. [t is true that sensible objects possess noetic matter, not in so
& as they are three-dimensionally extended, but rather “in so far as
ﬂ‘:y Gan I_Jc objects of thought rather than perception” (182).

This interpretation renders Aristotle’s position as opposed to Pla-
§ n,mr“ consistent and credible. Aristotle can be said to have denied
fato’s :.mtolng‘\-‘ as well as his epistemology. Also, Lear’s account helps
%:-“P%ﬂm adequately why Aristotle applies geometry to physics without
“c;r\,:ﬂri::::;l »;ELC_ r:i?ﬁrcpres?f}ta(i()n of nature pf)ssib]{/ im.rf)lvcd in
of gc:m-m”icm' “b_z t.}?m?cjib’ however, that hz‘fnstodc s phllasughy
| imj,! 1c_-.-. includes .thc presupposition that. gcomf:mcal

drc indeed instantiated in sensible objects, remains dubitable.
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For this hypothesis suggests that we could not have a precise idea abo
perfect circles, triangles, spheres, etc., if there were no such objects in|
the world accessible to the senses. Perhaps it would suffice if the mental
act of ‘abstraction’ were not understood simply as the application of a
predicate filter, that is to say as a mere (negative) elimination of
irrelevant properties. Suppose a Greek mathematician intended to con=
vey to his students the idea of a perfect sphere: any random, even quiti;,l’
irregular spherical object may have served as a starting point, for along:
with colour, weight, and materiality one could have ‘abstracted from®
irregularity and imperfection, and thus acquired the notion of a perfect'

chem s well, 'I‘hus,.bmh the ‘traditional’” and Lear’s interpretation can
make room for r\rls.totlc’s_pmcedurc in the first chapter. But what
about the arguments in the following chapters, where Aristotle operates
with such concepts as ‘straight line’ and ‘circle’? As will be seen, in
those arguments nothing depends on the supposition that these geo-
metrical magnitudes must be instantiated perfectly in the physical ob-
"iCCI“ discussed. The derivation of the number of simple movements in
nature does not depend on the assumption of perfect, kinetic instantia-
gions of a straight line and a circle. Again, although Aristotle would
have held that the movement of the fixed sphere is perfectly circular,
his argument for the absence of contrariety in the heavens does not
depend on this assumption. Chapter 4 of De caelo 1 attempts to show
that on the circumference of a circle there are no points or places
contrary to one another. If Aristotle has succeeded in showing this —
which he has not — no one would deny that his conclusion is equally
truc of perfect and approximate circles. More than that, the way in
which some of his arguments are designed makes it possible to C()n(:l;.ld(:,
with cqual stringency, that there are no contrary points in an ellipse, a
squarc, or a triangle.

- In consequence, one would have to conclude that the method used
in Aristotle’s theory of aether can be justified on either interpretation
Gf his philosophy of geometry. It is true, however, that it is better
understood on an interpretation which allows for the perfect instantia-
ﬂon of geometrical properties in sensible objects. The geometrical
concepts applied to physics in the course of the argument of De caelo
1 arc, at any rate, not problematic, and Aristotle’s methodology, as it
seems unobjectionable, may be regarded as a major factor contributing
10 the persuasiveness and ingenuity of his theory of aether. |

spherical solid.
We shall now return to the problem of the methodology exemplified .
in the first chapter of the De caelo and ask the question whether or not
the text provides us with any evidence confirming the adequacy o il
either of the two main types of interpretations of Aristotle’s philosophy
of geometry. Conversely, one may ask the question which of the two
types of interpretation represents a better justification for Aristotle’s
method. An answer to this latter question, clearly, points towards Lear’s
version. But this is about all one is entitled to concede — for the:
following reasons: First, Aristotle, according to our interpretation, says:
that sensible objects possess solids and geometrical magnitudes.” The
text does not indicate whether Aristotle implied — in agreement with'
Happ'’s interpretation — that geometrical magnitudes exist ‘potentiall
in sensible objects, or if he meant — in agreement with Lear’s inters
pretation — that these magnitudes together with their properties are.
somehow ‘instantiated in’ sensible objects. |
Secondly, one might suppose that the mere fact that Aristotlel
applies geometry to the realm of nature is a clear sign that Lear
interpretation is closer to the truth than, say, Mueller’s or Happ’s. But
this line of argument is not conclusive. For even if one supposes that
Aristotle shared Plato’s epistemology, the geometrical concept applied
to sensible objects in De caelo 11, i. e. ‘three-dimensional solid gua three=
dimensional’, does not present a problem. It is impossible to deny that
any physical body is an adequate instantiation of a three-dimensional
solid gua three-dimensional. Moreover, according to Mucller and Happ
the concept of tri-dimensionality, at any rate, is directly arrived at by
abstraction from sensible objects, so that it may be directly applied &

2.4 Conclusion

A ‘Acther’ and ‘the eternity of the world’ are two genuinely Aristo-
.:g:jz‘iria:miht:. r\fi{i-[‘()I;]C,S cunvicriorf that the u‘niversc is r.:tcrnal a parte
B fm .«.«.paxr .::. borne out by his assumption of a primary, eternal
- alterable celestial clement. An analysis of the prologue to the
c::“f:]tnt::}:;r :1». bm.nght out and cmphatsiscé the point that in his
- lend ]L lmcnsm{ia] completeness of snlfds and physical bodies

duces a particular method. According to Aristotle, math-

% See Cael. 11, 268 a 5 and cf. Phys. 112, 193 b 23—35.
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ematical and in particular geometrical concepts can be used in the
course of a physical inquiry into nature. Propositions and arguments
devised on the basis of this method involve no falsechood because the:
objects of mathematics do not exist separately over and above the.
sensible world, but are, according to Aristotle, somehow arrived at by
abstraction from physical objects.

Whereas De caelo 1 1 merely involves the application of the concept |

of tri-dimensionality to the realm of the sensible world, the same method
will be used — with greater significance — in the following chapters,
The force — and weakness — of some of Aristotle’s arguments rest
on the methodological assumption that it is sound to abstract, for
example, from the physical sphericity of the heavens and to speak of
the celestial movement in terms of a movement along geometrical
circles — but sz, and this is the important point, in order to arrive at.
what we should call a kinematic theory depicting and explaining stellar
motion, but in order to arrive at a physical theory about the nature of
the celestial bodies itself, given that the first book of the De caelo is a
cosmological treatise constituting part of Aristotle’s ontological account
of an eternal yet finite universe.

3. The Existence of Aether: De caelo 12

In the second chapter Aristotle lays down the principles of his
arguments and subsequently attempts to prove the existence of a
celestial, superior element. Our analysis will follow the natural division

of the chapter into four sections: In the first section [A] 268 b 14—269
5.2 the genus ‘natural locomotion’ is divided into its species and the
different types of movements are related to different types of bodies;
‘the sccond section [B] 269 a 2—18 attempts to prove the existence of
a simple body which moves in a circle, and to rule out the possibility
that this body is identical to one of the sublunary elements; section
three 269 a 18—32 argues for the simplicity and superiority of the
celestial body [C]. Finally, in the last section [D] 269 a32—b 13,
:'g'.ristmlc adduces additional arguments and rejects the Platonic theory
‘that the heavens consist of fire.

3.1 Gathering Premises
- In the first main section of this chapter Aristotle gathers the
'ﬂcccwlr\' premises for his arguments leading to the postulation of the
imary simple body. Nature is defined as a principle of motion, three
ifferent types of simple motions in nature are distinguished, and these
ﬁitura] movements are correlated with simple bodies.

3.1.1 Nature as a principle of motion: 268 b 14—16

: ”*\rli&totlc postpones the discussion of the nature of the universe
il g

- ater part of the treatise’ and proposes to inquire first into its
111

cally distinct parts. He begins his assessment of the substance

and o
5 L. . & F,
3 ¢ntial properties of the celestial region with a statement as
WS

1
The essential

il properties of the universal body as a whole, its shape and finitude, are
ith immediately after the theory of aether, see De caelo 1 5—7.
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A.1 [268 b 14—16]: “Let us make the following beginning: We hold that |

all natural bodies and magnitudes are movables as such in terms of place; |

for nature, we say, is a principle of motion for them.”? g

This short sentence is striking for its gencrality. Marking the |
beginning of Aristotle’s theory of acther it raises several important
questions. First, what does it mean to say that all natural bodies are
movables as such? What does the expression ‘nature is a principle of
motion’ signify? What kind of causation is involved? And finally, why
and in what sense can this sentence be regarded as a principle for an
inquiry into the nature of the celestial region?

In order to answer these questions it is necessary to recall some
concepts which Aristotle develops in the Physics.” At the beginning of

Physies 11 Aristotle divides all things that exist into those that exist by ]

nature and those that exist by virtue of other causes. The former group

comprises such things as animals and their parts, plants, and finally, -

simple bodies, i.e. the four elements, fire, air, water, and earth. These
and bodies of their kind are said to be @ioel, and their distinctive
property is the possession of a principle (@pxn) of motion and rest
within themselves, see Phys. 111, 192 b 8—15. Motion can either be
local movement, or quantitative, or qualitative change. Motion and
change are, according to Aristotle, the prevalent phenomena within the
natural world; importantly, each part of the realm of nature participates

in this motion to some extent by virtue of an inherent principle of

motion. The different types of natural bodies mentioned by Aristotle
are, of course, kinds that belong to entirely different levels or strata
within the physical world. In consequence, it cannot be expected that
‘nature’ functions as a principle of their often very complex and multiple
motions in the same way. An account of the complex motions of an
animal, for example, cannot disregard the functions of the soul, and
the process of growth and development in plants certainly demands a
more detailed account that the natural movement of, say, fire and earth.
Therefore, if the reference to ‘nature’ is taken to suffice as a first

2 Or: “in them” (v adroig) supported by Themistius, Simplicius, MS T, and the Arabie

MSS; see Taran (1974), 128,

' The ‘mathematical’ approach of £ caelo 11 had to be understood in the light of .

Physics 11 2 (and Metaphysics X111); the present chapter cannot be understood without
reference to Physies 11 1. In fact, proposition [A.1] is possibly even referring back to
that chapter. — Contra Elders (1966), who refuses 83—B5 to ack nowledge any
connection of the De caelo and the Physics in order to protect his thesis that Aristotle
was still a Platonist when he wrote the former treatise, cf. ibid., 27—33.

Gathering Premises 41

.‘xpla,mtion in all cases on _al] levels, it is ‘clcar that the term itself is
:-_comP]t" _ not to say ambiguous — and in need of further differen-
.;'tia[ion.
~ Aristotle continues in 193 a 28 ff. with a distinction of two aspects
of naturc: matter’ and form. He already intimated at 193 a 17—23 that
:“Iﬂ‘f (Presocratic) physicists in particular had used the word ‘nature’ in

lthe former sense. Their aim had been to reduce all things to their

primary constituents, i.e. either to one or some or all of the recognised
;‘:four clements. According to Aristotle, however, ‘nature’ should be
identified with form rather than matter, 193 a 30—b 8. For there is an
fiﬁa](,gy between nature and art: The term ‘art’ is used with reference

~ o what exists by virtue of art and what is a product of art. Similarly,

fnature’ is used to denote what exists by virtue of nature and what is
a product of nature. In both cases Aristotle emphasises the process of
change or motion brought about by art and nature respectively as well
as the final pmduct.5 For the actuality of a product is its form. If one
asks what a particular artefact is, one expects an answer which gives
a correct description of its form, e. g., a bed, a human statue, etc., and
not of its material constituent, e. g., wood or bronze. The latter can
only be regarded as being the object in question potentially. The same
account applies to the realm of nature: Flesh and bone do not possess
their proper nature unless they possess the form of that which is called
f_ﬁesh and bone, 193 a 36—b 3. It becomes clear that nature is both the
Pprinciple or cause of change /n nature as well as the actual end achieved,
the proper form of the natural body marking the final result of the
_’ipmccss of change.” Thus, the term ‘nature’ reveals itself as a complex
idea comprising not only the notion of material and formal ‘cause’,”
kut also, and more importantly, the notion of efficient as well as final

“4 ¥
4 ;l“hit} ‘phr:xisr: rpatn Umoxeiptvny UAn in 193 a 29 and 6 npdrov évurdapyov in a 10 have
ﬁ::"’? une cr:_amod as references not to prime but to proximate matter, see Ross (1936),
j ouzt. and Charlton (1970), 129,
::hs examples are ‘bed” and ‘flesh and bones’.
TOT present purposes the notorious ‘artefact’ may serve as an example, On its
:1;u{cqunc_\' see Sprague (1968). .
i-rlu;}.:l:n‘t he r{:lateq discus.sn_un in Part.an. 11, — The philosophical difficulties involved
"ﬂll];{l]la:CI;-:;-“-l-.f hqaturc in P!‘g;rxm 11 .l are clearly beyond the scope of this essay. A
' The F.ngﬁ.\_’mu::pdlc‘al m.m‘iy-us is provided by Waterlow ( 1982),'cs1?. 4)_1—68
-'\rlstnllc'q\f‘, or cause’ in this context must not be taken in its t_amiilar sense.
How ; our ‘causes (@itia1) provide a complex answer to the question &t ti; see
cutt (1974) and Charlron (1970), 98— 104.

i
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‘cause’.” In Thomistic terminology, Aristotle’s ‘nature’ is both natura
naturans and natura naturata.'’ Despite its complexity the concept of
nature has, according to Aristotle, to be agreed to in the sense that it
would be ludicrous to prove that there is such a thing.'" Methodologi-
cally, the concept that nature is a principle of motion can therefore be
used as a starting point for an inquiry into nature, given that the
physicist must proceed from what is more familiar and evident to him
to what is more obscure though naturally manifest and determinate, cf.
Physics 11,12

There is a further reason why Aristotle should use proposition
[A.1] as the starting point for the present inquiry. The problem of any
inquiry into the celestial region is surely this: on what grounds is it
possible to arrive at true assertions concerning the nature of the
heavens? In the absence of sound ‘empirical data’ except those obtained
by sight'? any statement can, at the most, rely on plausible arguments
by analogy. If certain things known from the sensible world as it is
familiar to us appear to pertain similarly to the celestial region, then
inferences drawn on the basis of those phenomena may be extrapolated
and applied to the celestial region as well. Thus, Plato argued in the
Timaeus that nothing is visible which does not partake of fire, and he
inferred that the heavens, too, must consist mainly of fire, cf. 31 B and
40 A. Aristotle not only wants to repudiate Plato’s hypothesis, but also
seems to have been concerned with an improvement of method. He
bases his arguments for the existence of aether on the phenomenon of
motion, which is experienced equally in the celestial and the sublunary
regions. The concept of motion as the fundamental phenomenon within

-

In Aristotle, nature acts for some end: God and nature create nothing in vain, e, g.,

Cael. 14,271 a33. — In Partan. 11, 641 a 25—~27 he says: “*“Nature’ is used in two

senses: in the one sense as matter, in the other as obaia; and this means both efficient

{cause) as well as end.”

In contrast to this it must be pointed out that in the text of the D¢ caelo Aristotle

sometimes uses the word ‘nature’ in a less technical and more general sense which

could perhaps be paraphrased as ‘the creative and regulative physical power ...

operating in the material world’ (OED). Cf. Cael. 11, 268 a 19; 3, 270 a 20.

Cf. Phys. 111,193 a 3—6. “Thar there is such a thing as nature, it would be ridiculous

to try to show; for it is plain that many things are of the sort just described. To

show what is plain by what is obscure is a sign of inability to discriminate berween

what is self-evident and what is nor ...” (Charlton).

'* In consequence, Aristotle uses this concept here, as he does elsewhere, as a given
fact about natural phenomena. Cf. e. g, Cae/. 1112, 301 b 17 ff. and 5, 304 b 13f.

3 Cf. Aristotle’s statements to that effect: Cael. 113, 286 a 5—7 and Part.an. 15, 644

b 2228,
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the whole realm of nature provides the necessary basis for his argu-
ments. Ultimately, these arguments, of course, never cease to be mere
analogies, yet Aristotle moulds them into deductive form, and their
conclusions claim a great deal of certainty. ' Aristotle centres his
argument on motion, and employs the following strategy: Starting from
the fact of the existence and form of the celestial motion he attempts to
obtain true assertions about the nature of the celestial body. The con-
necting concept is the present principle that in natural bodies motion
is caused by the nature of that body.

Since the term ‘nature’ is complex we may ask what is the exact
extension of the term here. Aristotle is concerned with simple bodies,
i, e. the elements, and it is necessary to clarify what exactly the principle
of motion in sublunary elements — and eventually in the heavenly
bodies — is. In the whole of chapter 2 of De caelo 1 Aristotle is never
explicit about this point. Intuitively, the nature of an element could be
taken to be determined by its primary qualities, hot or cold and wet
or dry. We say, for example, that heat ‘rises’. In Aristotle, however,
these primary qualities are held mainly responsible for gualitative inter-
action and the change of the elements into one another. Locomotion
upwards and downwards is closely related to a third pair of contraries,
weight and lightness. Aristotle says at the beginning of the fourth book
of the De caelo, 307 b 28 —32:

“It is necessary to inquire about weight and lightness, what they are and

what their nature is, and why they possess these powers. For the theory

about them is relevant to arguments on motion because we predicate
‘heavy” and ‘light’ of what is capable of moving naturally.”

And in the third chapter he continues, 310 a 31 —b 1:

“If, then, that which causes weight and lightness is what causes motion
downwards and upwards, and if that which is potentially heavy and light
s the movable object, {then) the motion towards its proper place is, for
cach thing, motion towards its {proper) form.”

) From these passages it becomes clear that the weight and lightness
of a body and its respective motion have the same cause. Aristotle does
Ot say that weight canses downward motion, but that the weight of a
F’”d.\’ and its downward motion possess the same cause. This, of course,
1 the nature of that body, inherent in matter, initiating motion towards
-__-_-_'_‘—‘—-———.

14
I_nl the course of the argument of De caelo 12 Aristotle frequently uses the word
Waykaiov, cf. esp, 269 a 5.19.27.
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the proper form and end: when air is generated from water, it rises and
a potentially light element becomes actually light and is light once it
has reached its proper place. The answer, then, to the question of the
extension of the term ‘nature’ in the present context is that even in the
case of elementary locomotion the concept of nature cannot be separated
from such notions as matter, form, efficient cause, and final cause.
Because of its relevance for later discussions I should like to point out
that in the present study I assume that Aristotle takes weight and
lightness to pertain not only to the partial elementary bodies in coun-
ternatural places, but also to the totalities of the elements themselves.
That is to say, the earth as a whole is heavy, the firesphere as a whole
is light.'®

The further question of how the nature of the celestial clement has
to be understood will be left aside until a later stage of this essay. For
the present it is necessary to return to the argument of the chapter.

3.1.2 The division of locomotion: 268 b 17—26

In what follows Aristotle proceeds to divide the genus ‘locomotion’
into different types or species:

A.2 [268 b 17—20]: “But all spatial movement — called locomotion — is
either rectilinear or circular or a combination of the two, because these
are the only simple movements.

Now the reason for this is that only these magnitudes are also simple: the
straight line and the circle.”

A.3 [268 b 20—24]: “Circular’, then, is the movement about the centre,
bur ‘rectilinear’ refers to upward and downward motion. By ‘upward” 1
mean the movement away from the centre, by ‘downward’ the one towards
the centre. — In consequence, all simple locomotion necessarily takes place
cither away from, or towards, or about the centre.”

1 ‘This may be inferred from several passages: In Cael. IV 3, 311 a 1—6 Aristotle says:

“Now whenever air is generated from water, a light thing from a heavy, it progresses
to the upper region. Once arrived, it is light — no longer “becomes”, but “is”.
Clearly then it is moving from potentiality to actuality, and that means attaining the
place, quantity and quality proper to its actual state,” (Guthric). See also Cael. 18,
277 4 27—33 where Aristotle argues that speed and weight (or lightness) increase
with the proximity of a body to its natural place; cf. also Phys. VIIL 4, 255 b11: “The
activity of the light thing is to be in a certain place above.” See also Simplicius /n de
caelo 21,26 ff.; 264,25 ff.; 698,5—7. — On the general problem of weight and lightness
in Aristotle see, e. g., O'Brien (1977),
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Proposition [A.2] contains the first two steps of the division:
jocomotion is cither ‘simple’ or ‘composite’, and if it is simple it is
either rectilinear or circular. Composite movement, on the other hand,
is said to be composed of rectilinear and circular movement. The latter
are simple because they take place along the only simple magnitudes,
the straight line and the circle.'®

In proposition [A.3] the two kinds of simple movement are further
subdivided. The expression ‘circular movement’ possesses only one
meaning referring to the movement about the centre (i. . of the world).
‘Rectilinear movement” on the other hand, may be analysed in terms
of the direction of movement. It takes place either in an upward direction
(i. . away from the centre), or in a downward direction (i.e. towards

the centre). The final sentence of [A.3] states that in this way the types
of simple locomotion are exhaustively accounted for. Accordingly,
Aristotle’s division of locomotion may be described graphically as
gshown in Fig, 1:

Fig. 1 locomotion

compound simple

(circular+ circular rectilinear
rectilinear)

up down

I'he result of this division is the complex disjunction that natural

loc yrossie ; e

socomotion is either a compound of circular and rectilinear movement,

or ok ) . . oy . .
't1s simply circular, or simply rectilinear upwards, or simply recti-

linear downwards. 7
___‘_'_‘—-——___
1
CE Physie :
“‘- Ir" hysics V11 4, where Aristotle states that the movement along the perimeter of a
ircle : t
r-l: ¢ and along a straight line are not comparable (dovppintog), i.c., there is no
aro hutwc_cn them, because the two magnitudes are incomparable, 248 b 4—6; see
,» A0 249 a (56, ' ’
" The me Ty : :
¢ method used in this account is the Platonic method of division (Swipeoig), as
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Prima facie, Aristotle’s account of the types of locomotion indeed
gives the impression that it is exhaustive and borne out by empirical
evidence. The fact that Aristotle does not take into account any other
rectilinear movements besides ‘upward’ and ‘downward’ movement is
justifiable because he deals expressis verbis with natural locomotion only.
However, at least three quite acute objections have to be raised. Taken
together, they will render Aristotle’s division of locomotion rather
doubtful. The first objection concerns the method of the present

division itself, for the whole inference seems to consist of a heteroge-

nous application of physical and geometrical criteria.
Beginning with the phenomenon of locomotion in nature the first

step theoretically divides motion into composite and simple movements, -

and, in abstracting still further, simple movements are divided in virtue
of their geometrical shapes, cither rectilinear or circular. (The fact that
‘composite movements’ are said to consist of two simple movements
will find separate consideration below). Finally, in a third step Aristotle
imports the criterion of the direction of movement. It is clear that he
has left the theoretical realm of geometry, for he defines ‘upward’ and
‘downward’ relative to the centre, i.e. the centre of the world.™

outlined in the Sophist 219 A ff. and the Politicus 258 Bff. As a mode of reasoning it
is primarily devised for the determination of the definition of a (lowest) species. In
order to define, e. g., the species 5, a much wider class S, is assumed as the starting
point of the division. Next, Sy is — usually dichotomously — divided into subclasses
S, and Sy; Sy (or 8y) is then divided into further subclasses S, and S, and so forth.
The subclasses on the same level are mutually exclusive because on each level the
same predicate is both affirmed and denied. In practice, only one arm of the division
is considered and made subject to further division; the other arm is left aside. At
some point a species S will be found, and the genus S, in conjunction with all

differentiae is taken as the definition of the species S; cof., e.g., Taylor (1948); 377.

— Different attempts to explain the Platonic method of division can be found in
Leisegang (1929), 90—117, A. C. Lloyd (1954), and Gaiser (1962), 125—128, Lloyd
(1954), 225 f. distinguishes several principal usages of the method, e. g., (a) to define
or understand a genus; (b) to define the lowest species; (c) to show how a genus is
both Many and One. — Aristotle criticises the application of this method for the
purposes of (a) and (b), see An.pr. 131, 46 a 311f; cf. also Part.an. 13, 643 b26ff
He holds that nothing can be pmvcd by it, but here, in De caelo 12, as in other
places (see, e.g., De caelo 111 and the schematic analysis in Bos (1972), 50 ff.) he does
employ it in order to divide and understand a genus, in this case ‘locomotion’. — It
has been argued that dihairetic reasoning, which was used in Stoic philosophy in the
construction of tetnaifppata, played a role in Aristotle’s derivation of the qualities

of the four elements, cf. Mau (1969), esp. 143—146, and that, under the influence of
Plato, it was an important form of reasoning in
Fragstein (1967).

5 Aristotle justifies the cosmological usage of the terms ‘up’ and ‘down’ against Plato.
Tim. 62 D—63 A in Cael. 1V 1, 308 a 17—24.

Aristotle’s earlier works, cf. von
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However, although this application of geometry to physics may be
iustif—lfd in rhcl light ().F 'f\ristotle’s philosophy of mathcmatics,'g'it is
not clear that 1t 1s legitimate to apply both geometrical and physical
Prmciplcs \\-'ith_in a smglt? inference. One consequence of this hetero-
geneity surely is that Aristotle overrides the fact that the movements
of the stars and planets are far more complex than his idea of a simple
motion about the centre suggests.

But even if no objection to his procedure is raised along these
lines, one must make the formal criticism that no directional criteria
are ;1pp|iccl to the arm ‘simple circular movements’. The rules of the
diairetic method certainly require consistency, and there is nothing
that prevents a theoretical division of circular movement into ‘clock-
wise’ and ‘counterclockwise’ motion. Such a division seems to be
required also because Aristotle argues in De caelo 11 2 that the terms
“eft and right’, ‘top and bottom’ do pertain to the celestial sphere.
However, in the present context Aristotle is mainly concerned with the
:appgrcm movement of the spheres, and one could argue that ‘circular
motion’ does not have to be subdivided further because the daily
rotation of the heavens is directionally uniform; there are only differ-
enccs in speed — which Aristotle did not regard as possible differentiae
of motion.” — At any rate, when at the end of his account Aristotle
enumerates the types of simple movements it is clear that the three
movements do not belong to the same specific level. The generic
difference }‘}('.'tIWECﬂ circular and directionally determined rectilinear
E:::z::;:: ;r(ljl f}ix{:(‘:::}f:iz?ﬁtically lead to the conclusion. that circular
ke ctlz';wens};.are fundar?cntal]y Idlffcrf:nt from
i i 0 ;)es which move in a straight lmc:‘. The
i L t:m?‘ tblus preﬁgu.rcs .the fl.:lndamental. dichot-

et [ il e sublunary region in Armtot}c’s universe. !
ot 1}:((. ~u Yjection concerns the conclept of composite movements.

gh Aristotle only touches upon this concept briefly, it nonethe-

ICQ‘Q 055 p

5§ IS5e8808 “ qin &

p esses a firm ])]aCC within his system of natural movements and
— X

MW e
{ i ;
k \_-'- 1}1;. Interpretation of D¢ caelo 11 above
See Phys, V 4,228 b 2 . “Oui :
of s ;tt 228 b .,:—3!.!. Q_utckncss and slowness are not species and differentiae
S d.‘;‘;‘w.ca'usc they pertain to all specifically different movements.” If speed
of 2 Jiiru‘.c an:m@ nf] motion, then, according to Aristotle’s theory, the movements
ol : ::ks.maft lump uf_uarth would be specifically different. — Plato, on the
398, s spoke of counterdirectional movements in the heavens, cf. 7im. 36 C,D;
21 o
On this g :
§ problem see esp. the interpretation of Seeck (1964), 126 fF,
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recurs repeatedly elsewhere.” One must ask the question what the term
refers to, for there is no immediate empirical evidence for a natural
movement which is composed of rectilinear and circular motion.” A
passage from Physics V 4 suggests that Aristotle has in mind cither

some kind of ‘deflected’ movement or the movement in a spiral. After

having defined uniform and non-uniform motion he says, Phys. V 4,

228 b 22—25:

“For it is impossible that the movement along magnitudes which are not |

uniform is a uniform movement; take for example the deflected movement

() kexhaopévn kivnoig) or the one along the spiral (1 tig EAkog) or any

other magnitude of which any part does not fit on to the other”.

It is not clear whether or not Aristotle is speaking of natural |

movements in these lines. If he does, he probably thinks of the spiral
movement of the sun caused by its daily westward movement (the
movement of the Same) and the yearly eastward movement along the

ecliptic (the movement of the Different) as analysed by Plato.” In

contrast to this initial suggestion, Alexander of Aphrodisias understood
the concept of compound movement as follows:*

“For at the same time when <an elementary body) is carried round it |
necessarily moves according to its proper momentum (pori)) as well, either ¢

upwards if it belongs to the light (bodies), or downwards if it belongs

to the heavy ones. Therefore its movement is composed of rectilinear and

circular {motion).”

Alexander’s argument, in fact, only applies to light elements like

fire and air, This interpretation of compound movements presupposes

that the firesphere, i.e. the outermost natural place of fire, and the

sphere of air move about the centre naturally, which, in effect, is
incompatible with the gist of Aristotle’s subsequent argument. For he

is going to show that the four terrestrial elements cannot possibly move &

in a circle — neither naturally nor counternaturally.

&

See Cael, 12, 268 b30f,; 269 a28f — The division of locomation into circular,
rectilinear, and composite movements appears also in Phys. VIII 8, 261 b 29 ff. and
esp. 9, 265 a 13ff.

I suppose that with ‘composite movements” Aristotle is in fact still referring to natural
movements, The movements of animate bodies are irrelevant in the present context,
M Cf, Tim. 39 A and Vlastos (1975), 54—57.

% Apud Simplicium In de caelo 37,13—15 (= Philoponus, contra Aristotelem, fr. 1/ 17).

% Cf, 269 a 8 f.: Simple bodies possess only one natural movement; and cf. 269 a 9-18:
Circular movement cannot be contrary to the natural movement of one of the elements
because they already possess a counternatural movement. In the Meteorology, on the
other hand, Aristotle seems to allow that the firesphere can move in a circle by the
agency of the heavens, cf. Mefeor. 17, 344 21113,

e
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Before we turn to the passage which attempts to correlate the
different types of movements with bodies, one further proposition
ains to be considered. Aristotle uses a rhetorical argument, the

rem
in support of the claim that his account of the types of simple

analogy,
movement is complete:
A4 [268 b 24—26]: “And it seems that this followed in agreement with
what has been said in the beginning: for the solid/body was completed in
three — and $o is its movement.”

This statement evidently refers back to the argument about the
significance of the number three for the concept of completeness in the
first chapter.”

3.1.3 The ‘correlation” of motion and bodies: 268 b 26—269 a 2

In the previous section [A] Aristotle completed a sequential division
of the genus ‘locomotion’ and arrived at a triad of simple movements.
Now he returns to the topic of ‘body’ and develops a similar sequence
of division,

A5 [268 b26—269 a2]: “However, since some bodies are simple but
utbers are composed of these (by ‘simple’ I mean bodies which possess a
principle of motion by nature, such as fire and earth and their kinds as
well as their congeners) it is necessary, too, that some movements are
simple whereas others are composite in some way; and the movements of
simple bodics are simple, whereas the movements of composite bodies are
composite — but the latter move according to the prevailing element.”

Beginning with the assumption that there are simple bodies (i. e.
elements) and compound bodies Aristotle infers that this entails ‘with
necessity’ the existence of simple and composite movements as well,
such that certain movements belong to certain bodies. The inference is
clc“"'lf" |J_a.s‘cd on the initial assumption that ‘nature’ is a principle of
motion: ‘simple’ natures cause simple movements, ‘composite’ natures,

i. €. units -
F nits that are composed of more than one element, cause composite

moveme ¢ N ‘ 5 :
"emcents in some way’, On the basis of what has been laid down in
Sections [/ - H H i i
S [A.2—4] Aristotle attempts to establish a direct correlation

»
Compare hie j
|n‘t'1nl:r[:?hh“ remark in the Rbetorica 1120, 1394 a 14f.: “If the (analogies) stand
is \.;I,T T S a_rgurn;m) you must use many of them, but if put afterwards, one alone
Ll I€tent, tor a single witness will serve too, if he is a reliable one.” — Cf. G. E. R
" “ft"l! I’l‘}ﬁ(})‘ 4[](’ f . oA W, e N
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between the simplicity and the compoundness of bodies and movements
rcspective!y. However, there is no necessity involved, and it can be
shown that the attempted correlation merely rests on the homonymous
use of the terms ‘simple’ and ‘composite’.

In Aristotle the conception of simple and compound bodies is
independent of the conception of the simplicity or compoundness of
their movements. In the De generatione et corruptione Aristotle speaks of
‘simple’ bodies because they are the primary constituents of homoiom-
eries and compound bodies. Similarly, in De caelo 1113 an element is
defined as the ultimate result of a successive analysis of natural bodies;
clements cannot be further analysed.” There seem to be no sufficient
grounds for presupposing a direct correlation between the simplicity
and compoundness of bodies and movements. In fact, the assumption
runs into considerable difficulties. First, a body composed of fire and
air, for instance, would move upwards with a rectilinear simple move-
ment; more than that, a body composed of fire and earth such that the
proportion of fire exceeds the proportion of earth will still move
upwards in a straight line. Although the body is composite, the move-
ment is not. As Aristotle says, they move according to the prevailing
clement.? If bodies composite in this manner are examined in respect
of the form of their movement alone, they surely remain indistinguish-.
able — both from each other and from the pure substances of fire and
air. The possibly resulting differences in speed are not, according to
Aristotle himself, differentiac of movement.” Importantly, there is
therefore no unequivocal one-to-one relation between motion and .
nature. Although it is true that all simple bodies move with simple
movements, it is not true to say, conversely, that all simple movements
are the movements of simple bodies, for compound bodies may move
with a simple movement as well.

If this points to the problem involved in the correlation of simple:
bodies and simple movements, a comparable problem is presented by
the relation of composite bodies and composite movements. Here
especially the homonymy of the terms is very clear. Within the frame-
work of Aristotle’s natural philosophy a composite body can only be

 f, Cael. 111 3, 302 a 15—18 and esp. Secck (1964), 63 —86.

A Cf. Cael. 12, 269 a 1f. and 28—30.

N See Phys. V 4, 228 b 28—30. Nevertheless, Aristotle’s view on the significance of
speed is not always consistent, On the problem see O’Brien (1977), 71 f. and cf. above

note 20.

 divic
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2 body composed of two or more sublunary elements. Since all indi-
vidual movements of these bodies occur in a straight line, the composite
body can — a8 pointed out above — only possess a principle of motion
such that the body somehow moves in a straight line. In his division
of ‘locomotion’, ‘howcvcr, Aristotle speaks of composite natural move-
ment in terms of rectilinear and circular movement. The incompatibility
is apparent, for if this view is interpreted on the level of body, a
composite m_nvcmc:nt requires an underlying body which is comp(;sed
of a terrestrial and the celestial element. For the latter, according to
Aristotle, naturally revolves in a circle. But this kind of composition is
impossible. In the course of his exposition of the theory of aether the
association of celestial and sublunary substances is ruled out categori-
cally. The ‘ontological difference’ strictly separates the sublunary from
the celestial region, and one may conclude that a natural composite
movement in the sense laid down by Aristotle here does not exist.

As it scems, Aristotle completely ignored these difficulties; in De
¢aclo 111 3, where he repudiates Anaxagoras’ opinion that substanécs
like air and fire are a mixture of homoiomeries, he says 302 b 5—8:

"Bulli since every natural body possesses a proper motion, and since some

motions are simple, others composite, and since composite motions belong

to composite bodlr.:s and simple motions to simple bodies, it is clear that
certain simple bodies exist. For there are simple motions.”

9 ]_Hcrc as well Aristotle assumes that the motions of composite
sdies are . ;s

L{ljm are composite whereas in fact they need not be. The passage
. t. P - o~ - - H H )
cited also suggests that all composite motions are the motions of

Composite ies i i
X ;.Pmm _ht)dlcs and all simple motions are the motions of simple
Bodies, which again is a false hypothesis.

3.1.4 The s
1 |'IL prnhlcm of the C()mPlCtCﬂCSS of the diViSiO!‘l Of motion
In secti " i F

ctions [I\?.. 5} Arlsmtlc took tl’lﬂ:lﬁ! imporrant StCPS. irst, hC

h‘-d the . . y +

Y. he genus locomotion into four different species: composite
LLLLS on G 1 1 :
- t simple circular, simple upward, and simple downward mo-

tion., He ¢ ;
. }: ;Iubscqucntly classified all natural bodies as simple and com-
EHE bodies, and thirdly maintai ily si .

| dly maintained that necessarily simple movements

ong to g " : .
& 1o simple bodies and composite movements to composite bodies
_‘-_____-_‘_-___ )
1] Cf
Aoalso 114, 303 b4f,
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pave said that their movements are specifically different.™ If Alex-
R der's interpretation is correct, Aristotle could escape the objection
that his dl\’lSlDﬂ‘Uf locomotion is systematically inadequate, i.e., that
. only recognised tl'm:c simple motions whereas there are five
“simple clementary bodies. Alexander would say that — for the pur-
pose of the present argument for the existence of aether — the
givision of locomotion has not been fully completed, although this
s done clsewhere, 1.¢. De caelo 1IV. Simplicius adopts Alexander’s
‘suggestion. Hu?x'cvcri its untenability will become apparent once one
 aiscs the question of how the commentators thought the division of
| locomotion can be or has been completed. Simplicius suggests in his
mmentary that the movements of, say, earth and water are different
species because water, as opposed to earth, does not continue to
ve to the centre of the world. Its motion terminates at the surface
earth. Similarly, air does not rise upwards in the same way as fire
es, for its movement terminates at the concave inner surface of
firesphere, :I;cc In de me:’a 27,11—23. This solution is occasionally
_pnlh‘cd even in modern times. Thus, in following Farabi’s criticism
Philoponus, Muhsin Mahdi writes, (1967), 241 f.:
“l pward and downward movements need to be subdivided by taking
@_u.ncc;_sur.u, not merely the direction of the movements, but also its
:_mrtmgi poinr and goal or the place where it terminates. For, while both
ite M“d air move upw.ard, air stops at a place beyond which it will not
r;r!:cn:. L ;:.h”c ﬁrrf \Imll proceed beyond this place to its own place,
1 can; is higher; similarly, both earth and water move downward, yet
t proceeds downward beyond the place at which water stops in its

Before we turn to the first argument for the existence of aether devised
on the basis of this ‘correlation’, it is necessary to deal with some
problems which are relevant for the understanding of Philoponus’
criticism of this part of De caelo 12. '
It has been pointed out that the assumption of such a ‘correlation’

is unjustified because simple movements may belong not only to simple
but also to composite bodies. In addition to this, the whole passage as.
represented graphically in Fig. 1 raises a number of other important_'
questions. First of all, it is remarkable that in lines b 27—29 Aristotle.
mentions only two elements, fire and earth. It is not difficult to see
why he should like to do so. His problem is that the number of simple’
movements is not equal to the number of simple bodies: although the o
are five bodies with different natures, there are only three different
movements. The question therefore arises whether or not the vag
sentence Top xai yiv xai Té TO0TOV £idm xai ta ovyyevij Tovtolg (b )
should be taken as including a reference to the remaining elements air
and water. Stocks, for example, translates: “Fire and earth with thei
kinds, and whatever is akin to them”. Here it seems as if Aristotle
cager to avoid the issue of the intermediate elements because they are
in no way related to or determined by the given division of locomotion.
Since natural rectilinear motion is directionally divided into upward
and downward motion, no systematic necessity requires the postulation
of four rather than just two terrestrial elements. This interpretation
receives support from the fact that in various other places Aristotle!
speaks of three simple bodies only: acther, earth, and the intermediate
body.”‘ N
Alexander of Aphrodisias, however, proposed a different reading,

see apud Simplicium In de caelo 16,21 —26. He understands the sen-
tence to mean: “Fire and what is of its species, earth and what is of
its species, as well as those bodies that belong to the same genus’.
The last clause he understands to refer to the elements air and watef;
the terms ‘genus’ and ‘species’ are taken to denote classes which are
differentiated in terms of motion. Earth and water, gua bodies which:
move downwards, belong to the same genus, yet — although be-
longing to the same genus docs not entail this — Alexander would

I

) dn\ym\‘lurd movement. This analysis of the kinds of simple mov
i }:;hmh is obviously Aristotle’s own (and was assumed b)I/) him incgin:bs;
5 ri:-;fcgf-:;qm:ﬁe he T’etcrs the _rcader to On the Heaven iv, where it
ke I‘I."wm.m.ti1‘cm:auu,cd by' his commentators as follows. Simple
‘ oty i ‘n_].is one generically as well as specifically and individ-
‘& il I_ rectilinear movement, on the other hand, consists of two
il lInz[’:'o\:*\;tvrd“.'.m.d Id(:,wnward‘ movements — cach of which is
'0 “'species” according to the distance travelled or the

place where the movement terminates.”
Fortu
nately 7 i
sing s ly, as we shall see, Philoponus can be credited with
: O aiss - o 3
R hCCLp[ this kind of scholasticism. In the following discussion
b isecr kagn briefly that this theory is an incorrect representation
¢ s account of the natural movement of elementary bodies

S

the problem |

% Cf Cael 18, 277 b12—17; also 13, 270 b 2631 11 1, 298 b 6—8; on
=162

]
see Joachim (1922), xxxii, note 2, Sceck (1964), 142 ff., and Moraux (1949), 160 The same he thought

to be true in the case of fire and air.
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The questions that concern us for this purpose are the following: . : e i i

the intermediate clements air and water sometimes move upwards,
sometimes downwards in order to reach their natural places, depending
on the starting point of their movement. An identification in terms of
‘motion as such necessarily remains inconclusive. And (ii) within the
" framework of a purely kinetic theory without the concept of natural
place, and assuming that both earth and water (air and fire) possess
Qo“»nu-'ard (upward) motion, an identification of elementary bodies is
~equally impossible. It is not true to say that the movement of, say,
earth is distinguishable from the movement of water because the former
" would continue to the centre whereas the latter would stop at the place
of the circumference of the earth,” From what has been laid down in
~ the Physics Aristotle is committed to the view that the movement of,
e.g., water is identical in species to the movement of carth — despite
@e fact that water is impeded by earth and does not reach its go‘al, the
centre of the universe. In Phys. V' 5, 229 b 14—21 he says:

(1) Does Aristotle propose a further differentiation of upward and
downward movement elsewhere such that the movements of earth |
and water (fire and air) are understood to fall under the same genus,
i.e. downward (upward) motion, but are somehow differentiated
in species? In other words, does Aristotle recognise five as opposed
to only three simple movements?

(2) 1Is Aristotle’s division of locomotion in De caelo 1 2 at all properly
understood as an attempt to provide a derivation of the number an
kinds of simple bodies from the kinds of simple movements? And
if this is not the case, how should the whole inference be inter-

preted?

As regards the first question the answer must clearly be negati
The relevant text, De caelo IV, where Aristotle is believed to have

completed such a division, does not provide any evidence for this.* It
is true that in De caelo IV Aristotle discusses the motion of the terrestrial ~ “Where there are intermediates between the contrary terms, a movement

clements; he also distinguishes between four terrestrial elements, But :_’ a”_'me’hm‘:d}:a‘e operates as a contrary in a movement, in whichever
. . . - irection the a L] :
must be emphasised that the derivation of these clements does 7o ——— t_r:m zf: ‘:‘kcsﬂ“c' ‘f}“‘s' E’:Y operates as would black in a
. . . ; ; } o white or from white : is i
depend upon a differentiation of simple motions, but rather on Aris- N T / ; B St o Porks ot
: ; ay one of the extremes relatively to the other, as we have said before.”
totle’s theory of natural places. Seeck has been able to show that in

book IV both theories — the theory of four different natural places and
the theory of o different natural locomotions — compete with one
another to the point of incongruity. For according to the latter theory
both earth and water are heavy and tend towards the centre of
universe, whereas both fire and air are light elements and incline towards:
the circumference.” According to the former theory, however, the
elementary bodies are arranged in the form of strata around the centre
of the world so that each elementary mass occupies its proper natural
place. According to this theory all elements except fire possess weight.*
Aristotle had to introduce the theary of natural place precisely because
it allows an unequivocal identification of all four terrestrial elements:
they can be determined in virtue of the place they naturally occupy. It
is on the other hand impossible to determine and identify these elements
in virtue of their natural movements alone. For (i) in a stratified universe

This should make it clear that although water never reaches the
al of its motive tendency, the motion gua motion is indistinguishable
from the motion of earth. There are, as is explicitly stated in the
- Meteorology, only three simple movements,®

(.I)nce this is clarified, it is necessary to deal with the second
grgyesrmn. It if is true that Aristotle only recognises three simple move-
ments (which means that the division of motion in De caelo 12 is
b :_ﬁ&mp.lct_c),land if he recognised at the same time five elementary bodies,
g 0 it is likely that the passage [A.2—5] is not even intended to be a

e As is 5u

the wnP}’":SEd. €8 h;\f 'Mahldi (1967), 241f. According to Mahdi, the division of
muvtm::‘: |l)f:ur1muun in _D_e caglo 12 is incnmplete.. “Upward and downward
e mm-znr:iiit? be Isubldlwded by taking into account, not merely the direction
o :nts, but als i i i i

: fih s nbmr{:a s0 Its starting point and goal or the place where it terminates.”
F ave adopted the translation by g

Rb2 55 i bg_g_ y Hope (1961), 101. — Cf. also Phys, V1, 224

" Sce Meteor 12
: ) 12,3392 11—15: “\W/ 7 riously lai :
. from which iAo int: have previously laid down that there is one element

it o : ! cucull:;lr motion are made up, and four other physical
eithe, et ¥ the primary qualities, the motion of these bodies being twofold
A¥ trom or towards the centre.” (H. D. P, Lee) ‘

¥ On the following cf. esp. Seeck (1964), 106—121.
% CF. Cael. IV 2, 308 b 27; 309 b 7 f; 310 2 12f. This theory is also presupposed in De
caclo 12, ¢f. 269 a 17f.: fire and air move upwards, earth and water downwards.

% Cf, Cael., 1V 4,311 b8£;5, 312 b2-7.

o
)
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must belong to 2 simple body as well.* Kullmann points out that the

analogy might well take the form of an exact logical inference. Even if
- devised in the form of a deductive syllogism it remains an analogy
as one of the premises is a proposition which has been arrived

general derivation of simple bodies from simple motions. Aristotle’s.
sole interest lies in producing enough evidence to show that a further, |
extraterrestrial elementary body must be postulated. This end has been
achieved. For (i) the natural circular motion of the heavens suggest
the existence of a body that possesses a naturc which moves it in. . at by induction.
circle. And negatively the fact that (ii) the heavens are not possessed I “The present argument, according to Kullmann, is a syllogism of
of a natural upward and downward tendency suggests that it is not one.
of the terrestrial elements. We may now proceed to an analysis of the
arguments for the existence of aether, ) .
h\ 3Tplc movement is the natural specific movement of a particular simple
i .

as long

fdf'/-“ He reconstructs as follows:

Circular movement is a simple movement,

Circular movement is the natural specific movement of a particular simple
body.

(= There is a particular simple body that possesses circular movement as
its specific natural movement.)

3.2 The Existence, Simplicity and Priority of Aether

Aristotle adduces two major arguments in order to show that
celestial region consists of aether. The first argument, in effect, attempts
to demonstrate the necessary existence and simplicity of aether, t
second argument emphasises that acther must also be axiologically priot
to the sublunary elements. There follow additional, less plausible a
guments which mainly serve to repudiate the Platonic doctrine accord-

ing to which the heavens consist of fire.

4 Kullmann states that the second premise — which in its present
form represents his own reconstruction and does not exactly resemble
 Aristotle’s text — has been arrived at by induction. Thus, the universal
¥ ﬁmpusirion that simple movements are the movements of simple bodies
has been inferred, according to Kullmann, from a generalisation of
singular instances familiar from the sublunary region. Apart frorln
ullmann’s deviation from the text one could object to this reconstruc-
-.‘hon that it does not entirely agree with the standard form of an

E?nsmtelian syllogism, for the minor and the major premises have
‘exchanged places.

K
Ly
1

3.2.1 The argument for the existence and simplicity of acther:
269a2-7

| Murcuvcr, without wanting to question the validity of Kullmann’s

?'_:;,g:ncr:fl interpretation of the argument as a syllogism of fact, it mus;

='-ﬁrg5rt::r:fdh::l; that lthe actual fnerits and d«?ﬂciencies of Aristotle’s

B ment s i rhm.t been sufficiently recognised. The merit of the

: s in its form. It can be shown that it possesses in fact an

The first argument for the existence of acther runs as follows:

B.1 [269 a2—7]: “Supposing, then, that (i) simple motion exists, and that
(ii) circular movement is simple, and that (iii) the movement of a simple
body is simple and simple movement is the movement of a simple body
(...), then (iv) there must necessarily exist some simple body that moves
with a circular movement in virtue of its [own]* nature.” . -
“ l\uli Kullmann (1965), 256.
| n s ¢ 3o
'lh‘:'lr\'arr)tt!c:i;tj]:]n:a:n ishtmlfs that inferences of this kind are significant to Aristotle’s
wation), sce i, (1965), 248 - 254, Sblogisms of fact (as opposed to gylogisms of expla-
of fact proceed through =254 Anpat. 113, and Barnes (1975), 148 ff. Syllogisms
the fact, E 2. from rhg ;Sutt'mcm of fact as the middle to the reason or cause of
universal Prr:i“nsili:m :hp ‘:vnl;”;:lc"U.rI that the planets do not twinkle and the induced
facl,", the conclusion ca lal d] l'j;ht& that do siur-twinkie we desr (the statement of
Wwould conelude the t: se drawn that thc planets are near. A syllogism of explanation
could explain syllo 0 ‘:r Iway round: if it were known that the planets are near one
vllogistically the fact that they do not twinkle.

This argument has rightly been interpreted as an analogy.” In
virtue of the assumption that there are three simple movements and
the observed fact that two of these movements belong to certain simple |
bodies it may be inferred by analogy that the third simple movement

® Cf. MS E and Verdenius (1969), 268 ad /foc.
* Cf. Gigon (1952), 125; Seeck (1964), 133f. with qualification;

the most illuminating
account is given by Kullmann (1965), 2551. !
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even clearer deductive form than suggested by Kullmann. On the other
hand, its deficiency lies in the fact that the conclusion is at least dubitable
because the second premise does not represent a proposition which can
be arrived at by valid induction.

In order to assess its deductive form, let us first recapitulate the |

three premises:

(i) Simple motion exists. (269 a 2)

(ii) Circular movement is simple. (a 3)

(iii) The movement of a simple body is simple and 2 simple movement
is the movement of a simple body. (a3—4)

Since premise (i) merely states the existence of simple movements
it is possible to merge premises (i) and (ii) into a single premise (P):

(P) Some simple movements are circular movements.

(P) does not state anything else than premises (i) and (ii) taken together
because a particular affirmative proposition possesses existential import:
if a proposition stating that ‘some A’s are B’s’ is true, this entails that
there actually exists at least one A of which the proposition holds.*

Premise (iii), on the other hand, can be rewritten in the form ofa
universal affirmative statement we may call premise (Q):

(Q) All simple movements are the movements of simple bodies.

(Q) in fact only resembles the second part of premise (iii), but it is this:
clause which is vital for the stringency of the argument.** With logical
consequence the conclusion states that

There is a simple body which [naturally] moves in a circle.

As can be shown, the argument represents a valid syllogism of the
form TAI of the third figure, i.e. Disamis:*

# According to the Boolean interpretation of the traditonal square of opposition the
particular I and O propositions possess existential import whereas the universal A
and E propositions do not. On Aristotelian conventions of logic, however, universal
affirmative propositions do possess existential import.

% Elsewhere Aristotle uses the first part of (iii), i.e., that the movement of a simple
body is simple, cf. Cael. 13, 270 b 28; 6, 274 b2—3; 1114, 303 b 5. But in 1113, 302
b7 when Aristotle attempts to show the existence of composite and simple bodies
he says: “Composite {movements) belong to composite {bodies ), and simple {(move-
ments) to simple {bodies).”

# In what follows I have adopted the formalisation of syllogism as proposed by Patzig
(1969). Thus, ‘AiB" is read as ‘A belongs to some B’ or ‘Some B's are A", ‘SB’ stands
for ‘simple body’, “SM” for ‘simple motion® and ‘CM" for ‘circular motion’.
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CM i SM
SB a SM
CM i SB

In this way, I think, more justice is done to the actual form of
Aristotle’s argument which attempts to prove the existence and sim-
plicity of 2 circular moving body.*’ The fact that the conclusion really
states more than what has been laid down in the premises, i.c. the
naturalness of the movement, is taken into account by Aristotle in an
afterthought 269 a 7—9, which will be discussed in due course. First,
however, it is necessary to examine each of the premises and assess
their truth-value. Premise (P) does not cause any difficulty. Circular
movement is manifest to the senses — therefore existent — and it is
simple because it takes place along a simple magnitude, the circle. (P)
thus rests firmly on what has been laid down by Aristotle in proposition
[A.2] ahove.

In the case of the second premise (Q) the matter is different,
Kullmann simply wrote that this general proposition has been arrived
at by induction, but he does not say how. Premise (Q) relies on the
second series of division [A.5]. Here Aristotle stated that ‘there are
simple and composite movements and that the movements of simple bodies
are simple, 268 b 30—269 a 1. The emphasised proposition can indeed
b.c considered to be a valid generalisation. On the assumption that
simple bodies like fire, air, water, and earth exist and the experience
that they move upwards or downwards in a simple straight line one
can reasonably infer that

(R) All simple bodies possess simple movements.

l?gt this is not what is stated in proposition (Q). But (Q) clearly represents
the text of premise (iii), for in 269 a 3f. Aristotle tacitly imports the
immediate conversion of (R) as well. He says in premise (iii):

(iii) The movement of a simple body is simple (= R) and a simple
movement is the movement of a simple body (= Q).

O : basi
3 0 the basis of the second half of premise (iii), which is indispensible
or the argument, premise (Q) was rendered as:

_—

l‘::-”::J:i-;:.:',i-],sc'.'mmd by r\ristc:tll.: in Anpr. 16, 28 b5—11. Its validity can be proved
CM and bécl{,;INt[; Alll-l (Dﬂm)_: The major prcmis_: CM i SM converts into SM i
into CM ; SB f:}: ‘;ﬂ_unor pltcmlsc;l the conclusion of Darii SB i CM validly converts
P O by G _'C 15 the conclusion of the above syllogism.

' Simplicius /n de caelo 18, 17f. who construes in a very similar way.
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(Q) All simple movements are the movements of simple bodies.

However, this proposition is false because a universal affirmative state-
ment does not possess a proper converse, unless one employs limitation
from the universal to the particular. I.¢. the valid conversion of (R)
reads: ‘Some simple movements are the movements of simple bodies’.
Within the framework of Aristotle’s natural philosophy this is perfectly
true. But the universal statement is not, for there are simple movements
which are not the motions of simple but of composite bodies. Thus,

when in his third premise (269 a 3f.) Aristotle assumes that there is a

one-to-one relation between simple bodies and simple movements, his

assumption does not only rely on induction but also on invalid logic. '

From this it is clear that the present deductive argument is an invalid
argument by analogy.

3.2.2 The naturalness of the celestial movement: 269 a 7—18

It has been mentioned above that the conclusion of the argument
[B.1] which attempted to prove the existence and simplicity of a body :

moving in a circle includes a notion which has not been laid down in

the premises. This is the idea that circular movement belongs to the '

body in question “in virtue of its own nature”, 269 a 6f. It is only in
the following set of propositions [B.2—5] that Aristotle sets out to
show why this must be so.

For the sake of clarity it must be pointed out that on our inter-
pretation the following section 269 a 7—18 does not contain a second
proof for the existence of aether,” but belongs systematically to the
first proof. The purpose of this appendix is to emphasise the point that
the circular motion of the heavens is natural and not forced. This is
necessary because Aristotle’s strategy is to infer the nature of the celestial
body from the kind of movement it has, which is possible only if nature
(and not some kind of force) is in fact the principle of its motion. If
its movement were forced evidently nothing definite could be said

about its nature. The method employed to prove the naturalness of

circular motion is indirect, i. €., Aristotle excludes all other possibilities.

“ 8o Gigon (1952), 125 ff; Seeck (1964), 135 fF.; Elders (1966), 86.
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\ccordingly, the general content of the present passage as a whole is
understood in the following manner:

best :
four possible ways to look at circular movement; either

There arc

(1) it is the natural movement of one of the four elements, or

(2) itis the counternatural movement of one of the four elements; or

(3) it is the counternatural movement of a body other than one of the
four elements; or

(4) it is the natural movement of a body other than one of the four
clements.

Aristotle attempts to prove the last proposition (4). In the conclu-
sion of the proof in section [B.1] he already asserted that this is the
case. cf. 269 a 5—7. Since the quadruple disjunct above is exhaustive,
proposition (4) may be proved indirectly by ecliminating the three
remaining possibilities. Thus, possibility (1) is ruled out in [B.2],
possibility (2) is ruled out in [B.4], and finally, possibility (3) is rejected
in section [B.5].

B.2 [269 a 7—9]: “For by force it {sc. a simple body) can move with the

movement of another and different body, but by nature this is impossible,
given that a single movement belongs to each simple body naturally.”

The difficulty of interpreting this passage is the question of the
logical subject of the verb évdéyetar. It has, of course, been long
recognised that the subject cannot be ‘the circular moving body’*’ but
must be ‘some simple body’, see a 5£.* Proposition [B.2] therefore
states that, for instance, some element like fire cannot move downwards
naturally, this being the natural movement of earth. The reason is given
by Aristotle in the form of a further assumption: There is only one
movement that belongs to each simple body naturally. This assumption
18 not at all surprising. Given that nature is the principle of motion
and that cach simple body only possesses one nature, it can be expected
that cach simple body possesses only one natural movement, too. Only
“by force it can move with the movement of another and different
I?’"‘I)"" Thus, proposition [B.2] excludes the possibility that one of the
four clements, the natural movement of which is rectilinear upwards
or downwards, moves in a circle by nature.

—_—

41 -

. {"f!{*_’“ (1952), 128, construes this way and acknowledges that it results in “Unsinn”,
{_':;:.icccfk (!?64)_» ‘34 note 1; Mﬂ.m.“ (1965), translation ad for. — Philoponus centra
18 : oftlem fr. 1/10* (apud Simplicium [n de caelo 34,21—24), and Simplicius sbid.

201f. have understood the sentence in the same way.
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B.3 [269 a 9—12]: “Further,” if ‘counternatural movement’ is contrary to
‘natural movement’, and if a single thing has a single contrary, then —
given that circular movement is simple — it is necessary that, if it does
not belong to the moved body naturally, it belongs to it counternaturally.”

In order to reject the two remaining possibilities, i. e. that circular
movement is not carried out counternaturally, either by a sublunary
element (2), or by a body other than an element (3), Aristotle introduces
a further premise. The principle of [B.2] that any simple body possesses
only one simple movement naturally does not suffice for present pur-
poses. In order to justify his rejection of (2) and (3) he adduces: The
clements possess not only one natural movement but also only onme
counternatural movement, for a single thing possesses a single con-
trary, >

Now, since ‘movement’ can be divided into natural and counter-
natural movement, Aristotle assumes that if it is not natural — as was
shown in [B.2] in the case of the four elements — the movement must
be counternatural. Hence:

B.4 [269 a 12—15]: “Then, if the body which moves in a circle is fire or

some other element, its natural locomotion will be contrary to circular

movement. But a single thing has a single contrary, and upward and
downward movement are (already) contrary to one another.”

On the assumption that the supposedly counternatural circular
movement is carried out by fire or some other (terrestrial) element, the
natural movement of, e. g., fire would be contrary to circular movement,
which is impossible. For there are only two contraries: the natural
movement of fire cannot be contrary to both downward and to circular
movement. Similarly:

"' The Ert in a Y answers the elnep in a 8, and not the ginep odv of line a 2,

* The assumption that a single thing possesses a single contrary is firmly rooted in
Aristotle’s natural philosophy. The place above is contrary to the place below, upward
movement contrary to downward movement, hot contrary to cold as dry is to wet.
Generation and destruction take place in virtue of contrariety. The principle is also
mentioned in Metaph. IV 2, 1004 b 3 and discussed in Metaph. X 4, 1055 a 19 ff. There
Aristotle defines contrariety as ‘complete contrariety” which exists between two
absolute extremes, i.¢. the maximum difference. Similarly, in the Physics ‘contrariety
of place’ is defined as that which is most distant in a straight line, cf. V 3, 226 b 32 ft.
— This concept of contraricty — and, by implication, the above principle — is
challenged by Philoponus (see contra Aristotelem fr. V|88 (apud Simplicium In de cavio
171,17—32), where he presumably follows Xenarchus’ objection apud Simplicium /n
de caelo 55,25—31 and 56,8—17) and, similarly, by Thomas Aquinas (see De caelo et
mundo 1,iv.40). — In contrast, see Simplicius n de raelo 19,18: Aristotle’s principle
must be true because “nature is not so unjust as to put many in opposition to one.”
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B.5 [269 a 15—18]: “But if the body moved counternaturally in a circle is
some other body, then some other movement will belong to it naturally.
But this is impossible; for if it were upward motion that body would be
fire or air, whereas if it were downward motion it would be water or

earth.”

This possibility assumes that the counternatural circular movement
is carried out by a body different from the four elements. Since the
movement was assumed to be counternatural, it is implied that there
must be a movement which belongs to that body naturally. Since there
are only three natural and simple movements the choice is limited to
the two different rectilinear movements. But this would render the
body in question one of the sublunary elements, and proposition [B.5]
results in the paradox that the circular moving body is both a non-
element and an element, which is impossible.

In conclusion, the whole argument [B.2—5] may be described
schematically in the form of a tetpddnppe,® see Fig.2. The
truth-functional disjunctive operator v is used in the exclusive sense.

In this argument Aristotle endeavours to prove that circular move-

ment is not in any respect contrary to the rectilinear movements, but
rather the natural movement of a body different from the four known
clements. The main work within this indirect proof is done by the
principle that a single thing possesses a single contrary. If one applies
this principle to three items, i.e. the three simple natural movements
two of which have already been granted to be contraries, then it is
inevitable that the third item, i.e. circular movement, cannot be inte-
grated in the same system of contrariety. The impossibility of a uniform
system of contrariety for the sublunary and the celestial region thus
reflects the fact pointed out above that in Aristotle’s division of loco-
motion rectilinear and circular movements appear on different generic
levels,
_ It is worth mentioning that the argument possesses two functions.
T'he primary function (i) is to show that circular movement is natural;
the secondary function (ii) is to prove that the celestial body cannot be
.

_»: :_)f‘ the significance fmd method of the retpdhnppa of. Mau (1969),

L above 3.2.2 and Seeck (1964), 128; 136 f. As Aristotle himself says: things differing
gr.‘[wﬂcaill\- cannot be related to one another in terms of contrariety, see .*lrfe:dp.b. X4,
.I{l:sﬁ a r;Tl{): “For transition into one another does not apply to things that differ
' genus; for they are at a greater interval and incomparable. But things that differ in
‘peeies are subject to generation from contraries gua extremes, since the interval
between the extremes is greatest, and so is the interval between contraries.”
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* 1,e. sublunary element.

one of the sublunary elements. In virtue of (i) the argument is closely
connected to the proof of section [B.1] because it co-establishes its
conclusion. In virtue of (ii) it appears to be quite independent. It is for
this reason that the present argument is generally understood as an
additional and indirect proof of the existence of acther.

3.2.3 The simplicity and priority of the celestial element: 269 a 18— 32

Whereas the first proof attempted to establish the existence and
simplicity of the circular moving body — and subsequently the natu-
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ralness of circular motion — the following argument in section [C)]
attempts to prove the simplicity and priority of that body. In this proof
the initial assumption of the chapter, i.¢. that nature is a principle of
motion, functions as an implicit principle as well. Whereas the former
argument tried to infer the simplicity of a body from the simplicity of
motion, this argument infers the priority of the body in question from
the priority of its movement. Just as in the former argument the priority
of circular movement is established by a regress to a higher level of
abstraction: natural movements are determined in virtue of the geo-
metrical shape of their paths.
C.1 [269 a 18—23]: “But further, movement of this kind {i.e. circular
movement) is necessarily primary. For the complete is by nature prior to
the incomplete; the circle, however, is a complete thing, but the straight
line is not — neither the unlimited straight line (for otherwise it would
possess a limit and an end), nor one of the limited straight lines (for there
is always something beyond them: for every limited line can be extended
somchow).”

Proposition [C.1] argues for the primacy of circular over rectilinear
movement, The argument is preparatory to the main argument [C.2].
The result of [C.1], i. e., that circular motion is indeed prior to rectilinear
motion, appears as premise (i) in the argument for the simplicity (and,
by implication, primacy) of the celestial body, see [C.2] below.* The
whole inference rests on the assumption that the circle is prior to the
straight line. ‘Priority’, of course, is not predicated in a temporal but
in an axiological sense: the circle is prior by nature. This statement is
rather surprising, for in proposition [A.2] above ‘circle’ and ‘straight
line” appeared on the same generic level as two primary and irreducible
types of geometrical magnitude. Here the axiological priority of the
circle over the straight line is justified by the assumption that the circle
is ‘complete’ and the straight line ‘incomplete’. An immediate problem
arises because Aristotle does not define what he means by ‘complete’
and ‘incomplete’. Once again, he seems to take for granted that the
reader is familiar with basic concepts and definitions of his natural
philosophy. He calls unlimited straight lines® incomplete because they
do not possess a limit and an end; limited straight lines, on the other

———

~ Cf also the analysis of Seeck (1964), 138 and Gigon (1952), 1291,

The problem that unlimited straight lines do not exist will not be dealt with at the
moment. See Philoponus® criticism in fre. 1/27* and 32 and the comments in section
554, — Cf, now Phys, 1117, 207 b19=21; VII1 9, 265 a 17f.
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hand, are incomplete because they are always extensible so that there
is always something beyond them.”’

The present conception of completeness agrees with the concep-
tion implied at the end of the first chapter, cf. De caelo 11, 268

230—b 4: the solid is complete because it is not dimensionally defi-

cient. In Physics VIII, on the other hand, Aristotle presents a different
argument in order to show the priority of circular movement, putting
less emphasis on the properties of the circle as geometrical magni-
tude. Here, circular motion is prior because it is uniform, perpetually

continuous, and can be eternal, sec Physics VIIL 8 and 9. It is unclear,

however, whether or not the priority of the celestial motion over
and above the motions of the sublunary elements actually depends
on the perfect instantiation of a circle in the movement of the
heavens.

Once the crucial idea of natural priority and posteriority of move-
ments is established, Aristotle lays down the premises for the second
main argument of the chapter.

C.2 [269 a 23—32]: “In consequence, if indeed (i) the prior movement is

the movement of a body that is prior by nature, and if (ii) circular
movement is prior to rectilinear movement, and if (ili) movement in a

straight line is {already) the movement of simple bodies (for fire moves

rectilinearly upwards and earthy bodies move downwards to the centre),
then it is necessary that (iv) circular movement, too, is the movement of

one of the simple bodies.”

Proposition [C.2] is an informal argument by analogy: since

movement in a straight line belongs to simple bodies, the body
moving with a simple circular movement must be simple as well,

and this a fortiori, because circular movement is not only simple but

also prior to rectilinear movement.* The first premise relies on the

¥ In Aristotle, two conditions are prerequisite for completeness: limitation and all-
inclusiveness. He says in Phys. 1116, 207 a 8—15 that the whole and the complete —
as opposed to the infinite — mean very much the same: to be all-inclusive and to

involye an end or limit. Fxamples: a ‘whole man’ or a ‘box’. Cf. also Metaphysics

V 16, In virtue of this definition a circle could indeed be regarded as complete, for
it is limited by the perimeter, and there is nothing outside it that would improve its

status as a circle. One could in fact argue that if anything were added to the

circumference, the figure would not remain a circle but become oblique. Cf. Simplicius

In de caelo 39.9—11: “Nevertheless, the circle is limited, possesses an end, and has
nothing outside it, and it is not possible to increase it while its shape remains.”

# This interpretation follows the luci
(1952), 129f, — Seeck’s interpretation has, however, been prefigured b

see apud Simplicium [n de caelo 40, 21—32.

d analysis of Sceck (1964), 137f. conira Gigon
y Alexander,
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axiom that nature is the principle of motion. It states that if the
body is prior by nature the movement must be prior as well and
vice versa. The second premise (i) rests on what has been established
in scction [C.1], stating that circular movement is prior to rectilincar
movement. Finally, premise (iii) is the proposition in virtue of which
the argument has to be classified as an analogy because it is, sup-
postdly, arrived at by induction. Premise (iii) states that all move-
ments in a straight line (i.e. simple movements upwards and down-
wards) arc the movements of simple bodies. This proposition, again,
is false. It has been pointed out that composite bodies may move
with a simple motion as well. On the observation, e. g., of a rectilin-
car upward motion it is not possible to decide whether the body in
motion is fire, air, or some other, composite body. In this argument,
premise (iii) involves the same fallacy as the third premise of the
previous argument (269 a3—4). From the fact that earth and fire
etc. move with their peculiar rectilinear motions (cf. 269 a 26f.)
Aristotle can validly infer that all terrestrial elements move with
motions in a straight line. But he is not entitled to the converse,
i.e., that all movements in a straight line are also the movements of
simple bodies, which is what premise (iii) asserts. In consequence
one is entitled to conclude from the premises of the present argumen;
only that the body which moves in a circle is prior to the body
which moves in a straight line (on the basis of (i) and (ii)). From
h_crc. however, there is no way to infer that this body must also be
simple. And just why should it be ruled out that a composite body
possesses ontological priority over some other, simple body?

Thus, the general conclusion of the whole inference as stated in

C.3] below is i i
[ | below is in rather better agreement with the evidence produced
in the premises:

( 4 i 5 Ta Sk

3 |.2(:39 a 30—3:2]: And from all this it is manifest that there naturally
l.}?(ists some bud1l.y substance different from the formations here {i.c. in
the terrestrial region), more divine and prior to them all.”

- Li::f::]]:;(,m:nn does not .assert the sim‘plic‘it}r of the celestial body
e w[;lun y 't ;at the celcst.lal substance fs different from and prior
i -nmurearix:: }r;'mcnts —.lf' we leave aside, for the time being, its
Simphcine or .h t,;m.jgh Aristotle has not been able to prove the
et the celestial bo'dy, hhc hgs given quite good reasons for

ing that the body moving in a circle — whatever it may be — is
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indeed different and primary, provided one is prepared to accept the

assumptions that nature is the principle of motion, and that circular
movement is by nature prior to rectilinear movement.

3.2.4 Additional arguments: 269 a 32—b 13

The previous sections [A]—[C] in conjunction with the first chapter
of the treatise may be considered as a systematic unit. The arguments
are carefully prepared and connected; both the language and in partic-
alar the method of the arguments display homogeneity. In contrast, (
the remaining section [D] differs from the carlier parts in many ways,
There are not only stylistic differences;® the analysis of the passage
shows that it is quite independent, for the argument does not presuppose -
anything that has been laid down previously. Moreover, some of its
propositions involve an idea which is even contradictory to a principl_q' 1
introduced and adhered to in the first part of the chapter. Nevertheless, |
the line of the argument of the present section is consistent in itself,
and the whole of the following section [D] has perhaps been added
en bloc to the rest of the chapter. In passage [D.1] Aristotle once more -
argues for the naturalness of circular motion. In [D.2] this notion is
further developed. The naturalness of circular movement is assumed to
entail the existence of a simple and elementary body to which this

motion belongs naturally. In addition, it is emphasised that the as-- |

sumption of circular motion being contrary to the nature of the movin,
body results in absurd consequences. [D.3] concludes that on the basis
of all this the celestial body cannot consist of fire.

D.1 [269 a 32—b 2]: “{This is manifest) even on the additional assump-

tions that (i) all movement is either natural or counternatural, and that (ii)
the movement which is counternatural for one body is natural to another,

as, for instance, upward and downward movement is suffered by fire and

carth naturally and counternaturally respectively. ]

For in consequence, it necessarily follows that circular movement, too, —

given that it is counternatural to these bodies — belongs to some other

body by nature.”

Aristotle begins with the assumption that all movements are either
natural or counternatural. The second assumption (i) states that in

® Cf. Gigon (1952), 131.
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sublunary physics any simple movement is natural to one element but
cuunrcrnatural to some other element. Then, by way of analogy, it is
possible to infer that the same will be true in celestial physics.t Since
circular motion is counternatural for the sublunary elements — their
movement being in a straight line — it must be natural for some other
body.*" The major difficulty with this argument is that it ignores the
mctaph_\'sica] principle introduced earlier that a single thing possesses
only a single contrary, 269 a 10. For Aristotle assumes in 269 b 1f. that
circular motion is contrary to both kinds of sublunary movements.®'
Once it is established that circular movement is a natural movement,
Aristotle draws the conclusion and discourages anyone from assuming
that it could be a counternatural, i.e. forced, movement.
D.2 (269 b 2—10]: “In addition to these propositions: if circular locomotion
belongs to something naturally, it is evident that it would be one of the
simple and primary bodies which, just as fire moves upwards and earth
downwards, moves in a circle by nature.
But if the bodies rotating with curvilinear motion move contrary to nature
it would be remarkable and wholly absurd that this movement alont:
should be continuous and eternal despite the fact that it is contrary to

nature. For it appears in other cases, at any rate, that what is counternatural
perishes very quickly.”

The first part of the passage [D.2] concludes again by way of

analogy that natural movement belongs to a simple and primary (i. e.

“ See also Kullmann (1965), 256 f,

o1 {g has b‘lﬂ:ﬂ argued that the expression napd gvew in line b2 does not possess the
t-n:—“. of “contrary to the natural” but only of “not according to the nature of the
;; ﬂl;f;'-lr{';lzmtn:s'.'.ﬁf. Gul?}:ic (1939, 17 note a following Simplicius /n de caelo 51,
n!‘rl-.;_‘-.:‘nn,;a‘-ﬁcf 50 .:-lidcrs (1966), 88. — Gigon (1952), 12Bf. accepts the full force
i ; ;: dmn‘ an c:_mcltlxdes that the present chapter represents the combination
(1964) [l"’:l}- ;36 l_ralts attempting to prove the existence of a fifth element, — Seeck
5 ir1c<:nriuv:i\-c f-. u;-: tlI]c other haﬂ}i. argued that Gigon’s solution of the problem
ol cclcntial m{: 'nr the lapse of plac,jmg both sublunary movements in opposition to
T‘r'lﬂcip}.c i vement occurs also in the passage which expressis verbis relies on the
s that:l‘:; ls';;mrrary to one, cf. 269 a 15— 18 and Seeck (1964), 136 f. Seeck
Sstice Foon ¢ .lbﬁcu.lty pcmnns_as such to Aristotle’s system of simple move-
i notate. e cs }’J(T\s_sll le either to posit contrariety of the sublunary movements and
rected) rucn]in:a:hm movement (se¢ [B.Z—_ 5]), or to juxtapose circular and (undi-
incompatible, but mh'wemcm (see [I,)D' IStrlC[]y‘ speaking, the two approaches are
circular and ;€c1'|' they can be reunited if one considers that the respect in which
et & i 1n‘cnr motion on the one hand, and upward and downward motion

er hand are said to be contrary is different: there is a physical contrariety

‘tween u ward and d 1
) L_U] P ownward motion, and a geo 1 14 thWCC!l circular and
) ” . B metrical on
Cﬂ.?l]lllLJ] motion (Duflﬂj' (I%ﬁ), 3.‘4). l I
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elementary) body. Similarly with the second part: It is absurd to assume
that the heavens revolve by the agency of some unnatural force, for in
that case they cannot be expected to be viable and cternal.
D.3 [269 b 10—13]: “In consequence, if the body moving (in a circle) is
indeed fire, as some contend, then this movement is just as counternatural
to it as downward movement. For we see that the movement of fire is in
a straight line away from the centre.”

The last proposition reveals that the purpose of section [D] is to
repudiate the opinion of certain philosophers who hold that the heavens
consist of fire. Presumably, the reference is to Plato and/or Platonists
like Xenocrates.®* For first, it is known that these philosophers held -
the position under attack.® And secondly, the anonymous reference
suggests that the philosophers referred to are well-known to the reader
or, more likely, the audience. A relevant parallel passage is for example
Cael. 110, 279 b 32, a remark which must be interpreted as a reference
to leading Platonists.® At any rate, Plato said in the Zimaeus that the
universe must consist of fire and earth (plus intermediate elements)
because it is solid, visible, and tangible (31 B). The heavens, in partic-
ular, consist for the most part of fire (40 A). Statements of this kind
are of course as difficult to refute as they are to prove. Aristotle,

however, rejects Plato’s tenet on the basis of the assumption that a

simple movement must belong either naturally or counternaturally to
the body in motion, 269 a 32 ff.% Once it is conceded that fire possesses
upward movement by nature, circular movement can only be counter-
natural to it, and the aforementioned absurdity of section [D.2] follows.
Thus, the heavens cannot consist of fire. Despite the fact that some
arguments of section [D] contradict principles central to the argument
of the preceding part of the chapter, it is likely that [D] has received

 The eternity of the heavens, in fact, as well as their ‘divine’ nature declared in 269
a 31 have not yet been proved.

5 Contra Gigon (1952), 132, who understands this passage in conjunction with 270
b 24 f. as a reference to Anaxagoras.

o Cf Plato Tim. 40 A 2f. and Xenocrates (396—314 B.C.) fr. 56 (Heinzc); further
Dillon (1977), 30f. and Moraux (1963), 1193. — Xenocrates as well postulated the
existence of a fifth element which he located beyond the region of the celestial bodies.

 Cf. the interpretation of Baltes (1976) I, 18f. — Anonymous references to Platonists
are common in Aristotle, cf. Bonitz (1870), s. v. Platonici.

% The same assumption recurs time and again in Aristotle’s natural philosophy, ¢f.

Cuael. 11102, 300 a 23f£.: b 18; 1113, 295 a 6; Phys. 1V 8, 215 2 1; Dean. 13, 406 a 26.
Cf. also Phys. V 6, 230 b 18.

u

Conclusion 7

its
doctrine.

The chapter concludes 269 b 13—17 with an emphatic restatement
of a 30— 32 asserting the existence of a further elementary body over
and above the elements of the sublunary world.

present place because it contained an effective refutation of Platonic

3.3 Conclusion

In the second chapter of the De caelo Aristotle postulates the
existence of a separate element in the celestial region. He attempts to
show that apart from its existence three further predicates belong to
this element: it is a simple body, it is axiologically prior to the four
sublunary elements, and its motion in a circle is natural. The argument
of this chapter establishes the main feature of Aristotle’s cosmology.
“Although the elements of both the sublunary and the celestial regioﬁs
move by nature, the universe itself is strictly divided into two, materially
completely distinct regions.

The whole discussion is firmly based on the assumption that the
Cnature’ of bodies is a principle of their motion. Theoretically, this
‘assumption entitles Aristotle to draw conclusions about the nature of
a body from the kind of motion it exhibits. Aristotle’s conclusions rest

- on two main arguments, both of which involve invalid induction. The

.j.ﬁrSt argument attempts to ‘demonstrate syllogistically’ the existence
and simplicity of the celestial body. It involves the premises that there

- 18 asimple motion which is circular, and that all natural simple motions

are the motions of simple bodies.”” The second premise is false. Aris-
-tOtIt?’s correlation of simple/composite motions and simple/composite
bodies has no justification. There is no reason for supposing that simple
movements always require the existence of a simple body. Thus, there
;ﬂ_ft‘ no thcorct'ical grounds for assuming that the celestial body must be
;:)mlI:éC.Si:;t]'lc:Fl:s movement — contrary to the cvidence‘ — is taken
R dcmc.mar ct;nsdc(lp]:encc, the postulation of the existence of a
| — theymon’ y has not been dcmnlnsrratcd sgccessfully. The
B incirecs e, \c?;ent of the heavens is natural is confirmed by
tDuﬂrcrnaruralgmr:Sm' ircular movement cannot be the natural or

ement of any of the four elements, nor the coun-

¥ See 12,260 924,
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ternatural movement of a different body. The argument relies on the
‘metaphysical” principle that each sublunary element possesses precisely
one natural and one counternatural movement.

The second main argument attempts to show that the celestial
body is both simple and axiologically prior to the sublunary elements.
The argument rests on the same false premise that simple movements
are the movements of simple bodies;®® moreover, it is assumed that the
geometrical magnitude ‘circle’ is prior to the geometrical straight line.
Even if the latter premise is granted the argument remains unsound.
By way of a largely independent set of arguments at the end of the
chapter, Aristotle rejects the idea that the heavens consist of fire.

In conclusion, it may be stated that Aristotle has altogether failed
to produce sufficient evidence to warrant the postulation of acther as

the element of the celestial region. We may now proceed to Aristotle’s
discussion of the nature of aether.

% See 12, 269 a25f.

4. The Nature of Aether: De caelo 1 3—4

In De caelo 1 2 Aristotle attempts to demonstrate that it is necessary
to postulate the existence of a fifth (or: first) elementary body which is
prior to the four ‘traditional’ elements and pertains to the celestial region.
1f the existence of this primary body is thus established, the question arises,
What else can be said about it? Fire, water, air, and earth are associated
with and characterised by the primary qualities hot, cold, wet, and dry. In
Aristotle, a further pair of contraries belong to these elements as objective
properties: weight and lightness, and these properties play a vital role in
his analysis of natural motion. Given, then, that these three pairs of con-
traries lic at the centre of Aristotle’s physics of the sublunary world, in
what sense are they relevant for the newly ‘discovered’ celestial element?
In the following methodologically fascinating but otherwise hopelessly
contorted arguments, Aristotle answers this question negatively: None of
the just mentioned qualities pertains to the celestial body. There is, he
argues, no contrary to the celestial element, implying that it is impossible
toattribute a contrary quality to the celestial region. But precisely because
of this, certain quite different properties accrue to it, such as unchangea-
bility and incorruptibility. |

;\Irismrie’s argument in De caelo 1 3 affirms in three steps the absence
of weight and lightness, 269 b 18 —270 a 12, section [E], the absence of a
body contrary to acther, and, in consequence, the absence of substantial
quantitative, and qualitative change, 270 a 12—35 [F]. The discussior;
cul minates in the final assessment of the nature of the celestial body, which
a(gkamzls supported by three dialectical arguments, 270 b 131, section,
Eh]c] ;a?:a\:h;)ri:;i c};aptcr 4,270 b32—271 a 33', rcPresents an aside to
S tﬁcm mlo Sc:(:tl()l'l [F] and attempts to justify a crucial premise

) , namely that no movement is contrary to circular move-

ment.
4.1 Aristotle's Negative Celestial Physics

In the 4 i
- ?C first part of De caelo 13 Aristotle sets out to assess the
of the celestial element. His theory may tentatively be described
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as ‘negative celestial physics’. Aristotle’s starting point is what has been
established in the previous chapter: that a distinct celestial element
exists, and that it revolves in a circle by nature. Relying mainly on
those suppositions, Aristotle attempts to infer that the concepts the
physicist applies to the natural bodies of the sublunary world in order
to explain natural phenomena are by no means applicable to the celestial
region as well. Rather than giving an account of what aether is and the
terms in which it may be described, Aristotle shows what it is not.

4.1.1 The denial of ‘weight and lightness™ 269 b 18—270 a 12

His first argument denies that the celestial body possesses weight
and lightness:

E.1[269 b 18—26]: “In view of what has been said — either by hypothetical
assumption or by proper demonstration — it is clear that not every body
possesses lightness and weight. It is first necessary, however, to sct out
what we mean by ‘heavy and light’, at the moment only as far as is
sufficient for the present purpose; later, when we come to investigate their
real nature (odeia), we will do so with more accuracy.

Let ‘heavy’, then, be that which naturally moves towards the centre, and
‘light’ that which moves away from the centre: ‘the heaviest’ that which
sinks below all things that move downwards, ‘the lightest’ that which rises
to the top of all things that move upwards.”

The first sentence, in a typical vein, anticipates the conclusion of
the argument. Moreover, Aristotle makes clear that he relies on what
has been said in the preceding chapter,' partly by way of assumption,
partly by way of demonstration. Simplicius’ summary /n de caelo
59,31 —60,4 has it that the following propositions have been assumed:

1. that there are two simple lines, the straight and the circular;

2. that upward motion takes place in the direction away from the
centre, downward motion towards, and circular motion about it;

3. that a single thing possesses a single contrary; and

4. that each simple body only possesses one natural motion.

He further comments 60,4—22 that the following propositions have
been demonstrated:

' The syntax of the first sentence has been considered corrupt by Moraux (1949), 163,
but his emendation has not found general acceptance; see, ¢. g., Elders (1966), 90.
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that there are two simple movements (rectilinear and circular);

that the movements of simple bodies are simple, and that simple
movements are the movements of simple bodies;?

= that a fifth simple body, moving in a circle by nature, exists and is
more complete (teAe10tepog), prior (npdtepog), and more honourable
(TLudTEPOS) N nature than the sublunary elements.

Before providing the actual argument that is supposed to prove
the anticipated conclusion Aristotle defines briefly what he means by
‘heavy and light’, referring the reader (or: auditor) to a more detailed
account elsewhere, i.e. De caelo IV.? Here, ‘heavy and light” are defined
in kinetic terms. Bodies are called heavy and light if they move naturally
in a certain, objective direction, either away from or towards the centre.
It is not clear why Aristotle thought it necessary to define the super-
latives ‘heaviest’ and ‘lightest” as well, for these concepts play no part
in the later argument. Nevertheless, it is necessary to discuss these
definitions because there seems to be an ambiguity involved. The
heaviest is defined as 10 ndow dioTapevov toig kAt Pepdpevol, the
lightest as 10 ndow émnoralov toig Gve eepopevor.* Both verbs, bpio-
teoBat and EmimoAdlev, can possess a static as well as a kinetic sense.
It i1s therefore not immediately clear whether, e. g., the lightest is that
which ‘floats on top of everything’, or that which ‘rises to the top of
everything’.” The immediate context does not speak of places but of
movements, thus suggesting that indeed the kinetic sense is employed
here. This impression can be confirmed by a reference to De caelo 1V 4,
where it is most apparent that the definition involves the kinetic sense,
€.g.,312a2-5;

“Since that which sinks to the bottom of everything (10 ndow dprotapevov)
moves (pépetar) towards the centre, it is necessary that that which rises to
R —
]lr. has been argued above 3.2.1 that the second half of this proposition has neither
, Jeen proved by Aristotle nor can it be proved, since it is false.

I'his reference, in conjunction with the rather elliptical definitions given, strongly
suggests that the account of De caelo 1V is presupposed and was already hammered
',:::; E:\Z (:hc?'tlr!'lt: this passage was composed. Cf,, e. g., the definitions given in IV 1,
) o ||I %21 ."l. - .(Jn the problem of the relative chronology of the two main sections
] l e {Je- caelo (i.e. books [—11 and [I1—1V) cf. Moraux (1949), 157 f£,; id. (1965),
:_.\;_u-m f. note 4_; Solmsen (1960), 293 —303; Elders (1966), 59—63, 90f.

) {‘ - also the definitions in Cael, IV 4, 311 a16—18.
n-c":l:Tc;II:t?mfs are divided over this problem. Stocks (1930) and Guthrie (1939) ad foc.
”%I_;. dtz kinetic sense, bl{t l"homa'.s Aquinas (1952), Tricot (1949), and Moraux
4 “IJ‘; e, aﬁnpt the static sense. The ambiguity is exploited by Philoponus in
(98 (apud Simplicium In de caelo 66,17 —24),

s
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the top of everything (16 rdotv émnoralov) moves towards the extremity
of space.”®

Aristotle’s argument for the claim that the heavens are not pos-
sessed of lightness or weight runs as follows:

E.2 [269 b26—270 a3]: “Thus, it is necessary that everything moving
either upwards or downwards possesses either lightness or weight or both,
albeit not in relation to the same body; for bodics are heavy and light
relative to one another, for example, air is light relative to water, and
water is light relative to earth.

But the body which moves in a circle cannot possible posses weight or
lightness. For it cannot move either naturally or counternaturally towards
or away from the centre. For first, locomotion in a straight line does not
belong to it naturally because there was one movement for each simple
body, and it would in consequence be identical to one of the bodies
moving in this way.

Suppose, secondly, that it moves contrary to nature; then, if the counter-
natural movement is downwards, upward motion will be natural; but if
the counternatural movement is upwards, downward motion will be na-
tural, For we have laid down that in the case of contrary movements, if
one is counternatural, the other is natural.”

The gist of this argument appears to be the following: if the body
that moves in a circle were able to move in a straight line, the movement
would either be (a) natural or (b) counternatural.

(a) The movement cannot be natural because natural rectilinear
movements are already the movements of the sublunary elements. Given
that nature is a principle of motion, the celestial body would be identical
in nature to one of the sublunary elements, which is impossible. —
This argument is fallacious. Aristotle suggests that the fact that two
bodies move in the same direction is a sufficient reason for supposing
that they are identical in nature. This is not the case, for if it were true,
fire would be identical to air, and water to carth.” Aristotle consistently

© Cf, also Cael. 1V 4, 311 b13—20, — Had Aristotle defined ‘the heaviest’ and ‘the
lightest” in static terms, he could have hardly saved himself from the embarrassment
of assigning lightness to the celestial body. For since the heavens are no doubt located
‘on top of everything’, they ought 1o be the lightest body of all, which is precisely
what Aristotle wants to deny.
As has been pointed out in the previous chapter, differences of speed do not, as is
sometimes contended, provide criteria towards a differentiation of the natures of
elementary bodies, cf. above 3.1.4. The present argument confirms this view: for if
it were the case that moving bodies can be distinguished in nature on the basis of
the speed of their motion, aether would remain distinet from the sublunary elements
even 1f it could move in a straight line, as it would, no doubt, move with a different
speed.
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ignores the difficulty that in his system a single rectilinear movement
is the natural movement of two sublunary elements.®

(b) The movement, according to Aristotle, cannot be counter-
natural either because every counternatural motion is matched by
and corresponds to a natural movement in the opposite direction.
And so, if the primary body could move upwards (or downwards)
contrary to its nature, the corresponding opposite movement would
ncccssa;'ily be natural for it, in which case the same consequence as
in the case of (a) follows. It is clear that the present argument
represents a mere adaptation of an inference employed in the second
chapter, see Cael. 12, 269 a7—18. There, Aristotle attempted to
show that circular motion cannot be the natural or counternatural
motion of any of the sublunary elements.” It is, according to Aris-
totle, conversely true that rectilinear motion cannot be the natural
or counternatural motion of the celestial element. The present argu-
ment of chapter 3 is elliptical in the sense that it does not explicitly
state all the premises it relies on. Although it is stated that there is
only one natural movement for each simple body, Aristotle does not
indicate that he also presupposes the gv évi &vavrtiov-rule of Cael. 12,
269 a 14. For unless this principle is applied it does not follow that,
say, downward motion could not possibly be ‘contrary’ to both
natural upward and natural circular motion.'”

If it be granted that Aristotle has in fact shown that the celestial
body cannot move in a straight line at all — which, of course, he has
not — one might ask how Aristotle further concludes that the heavens
arc not possessed of lightness and weight. Evidently, Aristotle cannot
argue:

(P) All bodies moving upwards or downwards possess lightness or
weight (269 b 26 f.).
(Q) The heavens cannot move upwards or downwards (b 31 £.)

Therefore, the heavens cannot possess (@vvatov Exewv) lightness
and weight (b 30f.).

—_—
E
L’:li.;pu;ug readily exploirs this difficulty in fr. 1/1* (apad Simplicium In de caclo
26,31 -27 4),
" Cf. above section 3.2.2.

1 .
In his par.:lphmsc Themistius therefore supplies the Bv évi évavriov-rule, cf. /n de cavlo
paraphrasis 11,17 and Simplicius In de caelo 63,19—23,
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This argument is fallacious because the predicate term in (P) is undis-
iributed. The assertion in (Q) that the celestial bodies do not belong
to the class of bodies that move upwards and downwards therefore
does not allow the conclusion that they are also devoid of lightness
and weight. What Aristotle needs is something like this:

(R) All bodies that possess lightness and weight move in a straight
line upwards or downwards.

(Q) The heavens cannot move upwards or downwards.
Therefore, the heavens cannot possess lightness and weight.

But this latter argument, though logically valid, is not conclusive
because premise (R) is false. Logically, (P) cannot simply be converted
into (R), and besides, according to Aristotle himself, the clements in
their proper places do possess lightness and weight i actu, yet they no
longer move in a straight line.!" For instance, the sphere of fire as a
whole is light because it consists of light bodies. Nevertheless, it does
not move in a straight line. As it seems, Aristotle has to resort to a
more sophisticated argument. Hence he states:

E.3 [270 a3—12]: “But since the whole and the part move by nature

towards the same place, as, for example, all the earth and a small clod, it

follows first that this body possesses no lightness or weight at all (for
otherwise it would move locally towards or away from the centre by virtue

of its own nature).
It follows secondly, that it cannot possibly move with a local movement

such that it is either pulled upwards or drawn downwards. For it cannot

move either naturally or counternaturally with a movement other than its

own, neither itself nor any part of it. For the same argument applies to
the whole as to a part.”

Prima facie, the significance of the part-whole distinction at this
stage is not clear. Commentators, ancient and modern, have generally
interpreted this passage as an additional point to the argument that the
heavens are neither heavy nor light.'” But on that interpretation Aris-
totle’s distinction remains redundant. Does it really serve no immediate
purpose? It is noteworthy that the distinction between part and whole
is drawn before the actual conclusion of the argument is finally repeated.
Aristotle says in [E.3]: “Since (énei) the whole and the part move by
nature towards the same place ..., it follows (oupBaiver) that the heavens

'l See above 3.1.1. )
12 See, ¢ g., Simplicius /n de caelo 63,24 ff.; Thomas Aquinas /n de caelo 1. v. 56; Elders

(1966), 91.

=

Aristotle's Negative Celestial Physics 79

do not possess lightness and weight.” In addition, it is clear that
Aristotle’s argument for the absence of weight and lightness in the
heavens cannot be construed as above, because (P) and (Q) alone do
not make an argument and (R) is a false proposition. In consequence
one must suppose that Aristotle’s argument depends on three rathct“
than two premises:

(P) All bodies moving upwards or downwards possess lightness and
weight (269 b 26f.).

(Q) The heavens cannot move upwards or downwards (b 31f.).

(S) The whole and the part move to the same place by nature (270
a4f.).
Therefore, the heavens cannot possess lightness and weight.

Evidently, if this is an argument at all, it must be highly elliptical.
Is it possible to supply additional premises which render the argument
valid? It may be suggested that Aristotle has perhaps the fol.lowing
inference in mind: The proposition that the whole and the part move
towards the same place could be taken to imply that an clementary
b(‘,l(:i v which has reached its proper place does not actually cease to move
of its own accord. 1t is merely prevented from moving because, having
reached its proper place, it cannot move any further since the place of
the totality of that element is strictly defined and encompassed by the
two neighbouring spheres of sublunary bodies. In the same way, the
whole never loses its inclination to move according to its nature, '\:ct it
has ci:ascd to move because, being in its proper place, it obey; the
superior Prmciplc of universal order and arrangement. Now, if this is
true premise (P) can be rephrased as I

PF . - . »
() All bodies that possess an inclination to move upwards or down-

wards possess li - [
1rds‘pu.~,sc,sa lightness and weight (but they do not actually have
to be in motion). |

This 96t .
to (R) hE';P"S!tlf>ﬂ can be converted into a proposition very similar
whic i 7 :
‘lec, i -Am.mt]_c needs for his argument. For, no doubt, the term
ssession of an inclination to move upwards or downwards’ is coex-

tensive wi ¢ i i
" with the term ‘possession of lightness and weight’, Therefore
(P) converts to ‘

(R) Al ics '
: bodies that possess lightness and weight possess an inclination
© move upwards and downwards.
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(Q) The heavens cannot move upwards or downwards (nor do they
have the inclination to do so because they pursue circular motion
by nature).

The heavens cannot possess lightness and weight.

Admittedly, it is not at all obvious that someone who asserts (P)
could actually mean (R’). The interpretation just proposed assumes that
Aristotle’s argument is highly elliptical and in need of additional prem-
ises. This seems to be the only way to make sense of it; if this
interpretation is taken to represent the gist of the argument, it becomes
clear, however, that Aristotle’s point concerning the identity of move-
ments of the part and the whole is an integral, indeed, indispensable
and vital part of the argument — and not, as the commentaries generally
suggest, a somewhat redundant appendix.

4.1.2 The denial of generation, increase, and alteration: 270 a 12—35

The following passages constitute a sequence of three arguments
which — brief and elliptical as they may be — lie at the centre of
Aristotle’s cosmological theory. The first argument [F.1+4-2] denies that
the celestial body can possibly be subject to generation and destruction.
Once this is established, Aristotle infers that acther is not subject to
increase and diminution either [F.3]. Finally, on the basis of that
argument he confidently concludes that it is unalterable as well [F.4].

F.1 [270 a 12—18]: “It is equally reasonable to assume, too, that this body

is ungenerated and indestructible, and neither subject to growth nor

alteration, because everything that is generated is generated out of a

contrary and some substrate, and perishes in the same way in some substrate
and both by the agency of a contrary and into a contrary, as has been

stated in our first discussions.”"
F.2[270a 18—22]: “However, the local movements of contraries are contrary.

If, then, nothing can be contrary to this body because there is no movement
contrary to circular locomotion, nature scems to have justly '* exempted from
contraries that body which was to be ungenerated and indestructible. For
generation and destruction take place among contraries.”

The problems presented by these two passages are considerable. It
seems to be generally accepted that Aristotle argues that the celestial

1Y This remark may be taken as a reference to Physies 17.
4 3p8ag ties in with the ebihoyov of line 12; se¢ Le Blond (1938), 90.
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body has no contrary, and that it is therefore not subject to generation
and destruction. However, it is necessary to ask what it means that the
celestial body has no contrary. Prima facie, the sentence is ambiguous
for ()m? could t;_\ke it to mean (a) that aether does not possess anjr kimi
of atrribute which possesses a contrary correlate, i.¢., the heavens are
neither hot, nor dry, nor light, and so forth. Or, the sentence could be
taken to mean (b) that there is no bedy contrary to the celestial bod
In other words, évavtiov could either refer to an attribute (e. g Y;
quality), or to a substance. Now, given that the celestial body i; a
substance, anc{ given that, according to Aristotle, there is no contrary
to substance,' a reading of the sentence in the second sense scémq £;J
be ruled out a priori. The problem, however, of the passage cons:ists
precisely in the fact that it scems to prohibit this @ priori exclusion
Some sentences clearly speak of contrary bodies. Let us go through th(.;
argument in order to clarify what the term &vavriov in each case refers
to.
F{.)r a start, it is noteworthy that in the previous chapter De caelo
1 _2‘.-\r|storle uses Evavriov in two ways. First, and above all, he speaks
::_ contrarhy movements’, as in upward and downward movement. In
this sense he uses the term also i ; i i ,
that circular motion does nostol::vzh:p;z;fr:hcg - ’Sd]trwll;lg e
term évavriov in a rather vague and uns cciff.d oy Ny 'thc
el : pecified way in the principle
gle thing possesses a single contrary (Ev évi &vavtiov).
. ;:r;'?; :-:alzz:rilv.‘i :)}:;eword}::cic_urs for the ﬁ.rst time at 270 a 2 [E.2],
b m_mpm sses the former sense, i. e. contrary movements.
SEmLY e | passage [F.1]. Aristotle outlines in a very com-
pr}sscd way his analysis of generation as put forward i
of the Physies. In the difficult ch Ph _P" b fiiing tfht e
two different usages of the C():PtCr hystes 17 I.w d:stlngul.shr:s between
. cept of generation. There is generation
proper (yiyveoBar Gnhdg), and generation of attributes (168¢ yi
T)." In the first case a particular individual thing i (1':0 i faaye
il Ao thinp, .b %t ividual thing is satq to come to
become semesing. Le ;_J;O ubt in the :lecund case somcfthlng is said to
it = nu; t}.m;, ki lh':'corrn’:d ott large, rct.i, in a place, etc.
P o mrerbaedgl second case ic par.tlcu]ar thing clearly
or several of its attributes change. The

_—

" e
See Phys. 15, 189 3 32 f; Cat. 3b 2432

I ¢
See Phye. 17, 190
17,190 a31—=b 10, — Cf. the rel i o e S
c : 2 ’ -f. the related discussion in Ge
'mments by Williams (1982), 80 ff. See also Bostock (1;52) G e
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particular thing therefore underlies (bmokeioSat) the change of attri-
butes.'” The changing attributes are described as dvrikeipeva Kol pi
omopévovra,'® and the underlying subject of change as drokeipevov.
The gist of the following argument® is that the same account applies
in the case of generation proper. Here, too, one must recognise an
underlying subject without which generation proper is impossible:
nothing comes to be from nothing. Although the change is dramatic,
the seed, e. g., must be recognised as the onoxeipevov of the plant or
the animal. There are several processes that may lead to generation
proper (cither one alone or several in combination): change of shape,
addition, subtraction, combination, or other qualitative changes. Aris-
totle maintains that in any case both processes of generation must be
analysed in terms of the dmokeipevov and two somehow opposed terms
(ta dvrikeipeva)®’. The question is: What type of contrariety does the
term @ Gvrikeipeva refer to in this context? In order to answer this
question a further distinction has to be drawn. Consider the following

two cascs:

(1) Airis gencratcd from water when the latter is heated up, i. €., when
the drokeipevov changes qualitatively from cold to hot.

(2) A statue comes to be from a block of marble if the unspecific form )

of the material ‘marble’ is changed into the form of a (human)
statue.

In the former case generation proper takes place by virtue of a
different type of @vtikeipeva than in the latter case. Let the first type
of avukeipeva be called ‘contraries proper’; examples are: hot-cold,
wet-dry, black-white, and so forth. In the latter case one cannot say
directly that the form of the finished statue is ‘contrary’ to the form-
lessness of the material. Aristotle’s own distinction, therefore, is the
one between form (popen) and privation (otépnoig).” The question
therefore arises, which kind of contrariety does the term dvrikeipeva
refer to? Already in antiquity there seem to have been variant opinions
on this question. Philoponus is reported to have pointed out in the
contra Aristotelem, fr. 1V |64%: apud Simplicium In de caelo 121,11 —14:

17 See Phys. 17,190 a13—21 and a 34—b 1.

' See, e g., 190 a 26 F.

17 See 190 a 35 ff.

2 See 190 b 1—10.

2 See 190 b 10-=17.

2 Aristotle introduces these terms in Phys. 17, 190 b 17 .
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“Aristotle and his commentator Alexander want the hypothesis that ‘con-

craries are gex}c{au:.d from contraries’ to be true of contraries in the

proper sense (£l @V xupieg évavtiov), but others say that the hypothesis
is sound for privation (otépnoig) and form (gidog).”

The argument of Physics 17, at any rate, and the examples adduced
there suggest that Aristotle is indeed speaking of form and privation
rather than of contraries proper or both. His example for genetatior:
of attributes is a man becoming cultured (povoikég) from being uncul-
tured; the attribute ‘uncultured” may naturally be taken as the privation
of ‘culture’, rather than its contrary proper. And his examples of
generation proper also involve form and privation: a statue being made
from a ‘shapeless” material, a plant or an animal coming to be from a
sced. ™ Bur if it is the case that in that chapter Aristotle analyses
generation in terms of privation and form only, he himself gives 'risc
to considerable confusion. For at the beginning of the chapter he uses
the preliminary term dvrikeipeva, as has been pointed out, and ir‘ is
perhaps not entirely unjustifiable to refer to ‘form and privation’ as
‘opposites’.” But later, when he actually introduces the terms form anc‘i
pri‘vatinn, he goes on to refer to them as évavria, contraries.®® At one
point, crrépnmg is even called the contrary (£vavtiov) of the positive
descriptive term (A6yog) of the object in question.?” In consequence, it
scems that one has to be extremely careful. Whenever Aristotle dcﬁr,les
gt‘nuratjon in terms of &vavtia, it is not at all clear that he actually
rrlmans contr.arlcs’, i.e. contraries in the proper sense. In a sentence
:tirs:;d‘\r-a?:gntl(llr:id,oc;me?rorr. 11 4‘, 331 a !.4, where he _says that gener-
s t.ha[: o :Ont: contraries and into contraries, the context
i 4 :mcshfn the proper sense are meant, namely
.l is.n“[ ;lt e de:. | utht is — and we may now rcturn to the De
s mne th; ]l.ln the present argument [F.1.2] whr.:re Aristotle
gy im. S cavens are not s.ub}ec.t to g‘cneranon. In fact,

' possible to decide definitely in which sense &vavtiov
may have been used in [F.1]:

—_—

2
& ;:4 __\:"Gfﬂs’l_}ea nccou}nt of generation. Aristotle claims this in Gener.corr. 114, 331
" h. sener.an. 1V 1, 766 a 14, and virtually also in Cael. 13, 270 a 14—17 [E1]
T i.lc. passage Aristotle refers to Physies 1 7. i
;"TEI;::;SJFZUT::“;@ iy ill: my opinion correctly, that in Physics 1 7 Aristotle does
W ries Ay 4 s f 5
" See 17,190 a 13—b Ic_f'. in the proper sense, cf. fn de caelo 121, 1425,
See 17,190 b 17—191 a 2.
See 17, 191a14,
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“{The heavens) are neither subject to generation nor growth and alteration
because everything that is generated is generated out of a contrary and
some substrate, and perishes in the same way in some substrate and both
by the agency of a contrary and into a contrary, as has been stated in our

first discussions.”

Indeed, the situation seems hopeless. 1f Aristotle is, after all,
referring to Physics 17, we should assume that he means contrariety in
terms of form and privation. This fits in well with his emphasis on the
prokeipevov. But doubts arise if one considers that the context is a
theory of elements, and that he says that generation and destruction is
brought about “by the agency of a contrary” (270 a 16). It does not
make any sense to say that form and privation ‘bring about’ genera-
tion,? but it does make sense to say that contraries proper are the
agents of generation.” But this is not the end of the problem. For
regardless of which of the two senses of vavtiov one is inclined to

adopt in [F.1], it is certain that neither of them will be suitable for
construing the argument of [F.2]. When Aristotle says that “the local -
movements of contraries are contrary” (270 a 17 f.), it is nonsense to i
say either that the local movements of form and privation or that the

local movements of ‘hot and cold’,* and ‘wet and dry’ are contrary.

Clearly, here Aristotle must be speaking of bodies, and so he does in the

following sentence, 270 a 18—21:
“If, therefore, nothing (i.e. no body or clement) can be contrary to the.

celestial body (Toite) because there is no movement contrary 10 circular

motion, nature seems to have justly exempted from (8&eAéodar £x) con-
traries that body which was to be ungenerated and indestructible.”

The last occurrence of ‘contraries’ is, again, entirely ambiguous.
Does Aristotle want to say that the celestial body is exempted from
contrary qualities, or does he claim that the heavens are removed from
(taking £eAéo9ar &x in a more literal sense®") those bodies that are, by

% And there is nothing in Physics 17 that suggests this.

¥ In Gemercorr. 112, 329 b24-32 action and passion is attributed to the primary
qualities.

Heat, of course, is said to ‘rise’, but this is only a derivative action somehow linked
to the property of heat; the primary action of heat is qualitative and not local change.
According to Bonitz’s index, EEatpém constructed with & does not occur very often
in Aristotle. But when it occurs, its meaning is quite literal, 1. €., something is spatially
removed from something else, rather than something being exempted from a property;
of. Hist.an 117, 496 b 5f. (lungs are removed from a dissected animal); V1 18, 572
a 13 F (in Crete stallions are not kept apart from the mares), Gener.corr. 118, 335a2f
(water is removed from earth).

Ll
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virtue of their contraries, contrary to one another?* When he continues
in line a 22 that generation and destruction rake place &v 1oig &vavriog
this does not clarify the problem either. Again, what does this phrase’
mean?* Is it that Aristotle wants to say that generation and destruction
takes place ‘between contraries’ (i.e. between contraries proper, or,
perhaps, between form and privation), or that these processes take place:
‘among those bodies that are contraries’ (i.e. by virtue of contrary
qualities they possess). Now, it seems clear enough that the argument
will never vield its precise meaning if scrutinised in this way. The best
one can do, presumably, is to recognise that Aristotle uses the word
gvavtiov homonymously, and he probably would have denied that any
one of the possible senses should be ruled out categorically. Thus, the
argument may be taken to claim that acther possesses neither a Ct)n;rary
proper, nor a contrary in terms of form and privation, nor is there a
body fhat can be said to be in any way contrary to the celestial body.
Only from the following argument concerning alteration does it become
clear that the last alternative is particularly relevant.

But is it possible to regard this argument involving a considerable
h(]inl'}l‘l}'l'l']_\" as sound? Let us rush to its defence and atfempt to recon-
struct the inference on the supposition that Aristotle is speaking of

simple bodies (elements) only. The argument
i gument may roughly be construed

(1) All (fimple) bodies generated are generated out of a contrary
: (vqua}lty) and some underlying substrate, 270 a 14 f, '
(2) .blmplc bodies that possess contrary qualities are bodies contrary
in nature (supplied).
Ei) ‘Naturc is a principle of motion (supplied).
) The local movements of contraries ¢i. e. simple bodies contrary in
s nature) are contrary, 270 a 17f.
There | '
) i ;;r;. Is no movement contrary to local movement in a circle, 270
6 The '. - . v
(6) The celestial body is both simple and moves in a circle (supplied)
_—
® Note thi P
t_“nr‘-r“‘lvl!“l:l"_(urf;_!;rdarf. It 3, 331_3 1 =3 water is said ro be contrary to fire, and earth
¥ to air. The literal, spatial reading of &£ehécdm &x could be confirmed by a

reference to Cael. 12, 269 |
ot to Cael. 12, 269 b 15 where the primary element is said t
0 B ot s the Biblioary. dements .t L
place be.’n.'cer:),contt;a:irt:]:"asts S (196:)%' Tl Thong o o) v
SUprestd s (Longo presumably follows Th i % .
Sup g 5 ion ‘i 1 ‘ ar
REests the translation ‘in the region (domain) of contrari::. inter contraria’), and
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(7) There can be no {simple body ) contrary {in nature) to the celestial
body, 270 a 18 f.

(8) Generation and destruction take place among (simple bodies) that
are contrary {in nature), 270 a 22.

(9) Therefore, the celestial body is not subject to generation and
destruction, 270 a 20 f.

It is evident that the conclusion of this inference relies heavily on
premise (7), which in turn is established by premises (4) and (5). Premise
(4), which may be restated as a conditional: ‘If the bodies are contrary,
then the movements are contrary’, scems to be plainly false. Water and
carth are contrary bodies in respect of possessing partly contrary
qualities — otherwise they would not be able to change into one
another. Yet their natural local motions are not contrary but the same.
Why does Aristotle need premise (4)? In order to infer by contraposition
that ‘if the movements are not contrary, then the bodies are not
contrary’. If it is true that circular motion has no contrary (see premise
(5)), it follows that the celestial body has no contrary cither. Premise
(5), however, seems to be highly suspect as well, and Aristotle is at
great pains to justify it in an appendix to the theory of aether, De caelo
14. The arguments brought forward there will be discussed in due
course. For the present it is necessary to consider the following passage:

F.3 [270 a 22— 25]: “But further, everything that increases increascs through

a kindred body being added, and what diminishes diminishes™ by being

resolved into matter. Yet, in the case of the {celestial body) there is

nothing out of which it has been generated.”*

If the conclusion of the previous inference has been granted, the
present argument is straightforward. It assumes that increase presup-
poses generation. In order for a body to increase, something of the
same kind has to be added to it from outside.” For example, the
firesphere ‘increases” whenever the hot exhalations of the carth arrive
at their natural place, but first these exhalations have to be generated
in the lower region.” In the case of the celestial body, however, there

“ The emendation of MSS H and M: xai 16 gdivoy @diver in line a 23 is read in line
a24,

% Differently Guthrie (1939), 29: “but this body has no such matter”; but ef, Stocks
(1930) ad loc.: “But there is nothing out of which this body can have been generated.”

% Cf. Aristotle’s account of nutrition in De anima 11 4, 416 b3 ff.

¥ Cf. Aristotle’s own example of air increasing in volume after it has been generated
by way of dhhoiwag from water, Phys. IV7, 214 b 1 f. — The discussion of increase
in Gener.corr. 1 5 does not seem to illuminate the present argument.
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is nothing out of which aether can be generated such that the celestial
sphere is subsequently increased.
Next Aristotle denies that alteration (@Aloiwoig) occurs in the
celestial region:
F4[270a 25—35]: “But if it is subject neither to increase nor diminution, *
one can assume by tbc same reasoning that it is unalterable as well. F’or
alteration is motion in respect of quality, and qualitative states and dis-
positions do not occur without change of properties (wa8n); for example:
health and disease. But we experience that all physical bodies that chan c;;
their propertics are subject to increase and diminution, such as the bodi%s

of animals and their parts as well as the bodies of plants. The same applies
to the bodies of elements. :

In consequence, if indeed the body that moves in a circle cannot admit of
increase and diminution, it is reasonable that it is also unalterable.”

First of all, it is noteworthy that Aristotle seems to become in-
creasingly careful about claiming necessity for his conclusions. It is
merely “reasonable”” that the heavens are unalterable. But how can
this be? If he has already demonstrated that the heavens do not possess
any contrary qualities, and if alteration is change of contrary qualities,*
then it is surely necessary that the heavens cannot be subject to alt;t—
ati.()n. Yet, Aristotle does not argue along these lines, and because of
Fhls we may confirm our earlier conjecture that the point to be proved
in [F.14-2] is not that acther possesses no contrary qualities, but rather
that it is physically removed from those bodies that are contrary to one
another.

Whatever the case may be, Aristotle rules out alteration by
means of an unimpressive argument by analogy. Alteration is a
chan.ge ‘()f quality (xivnowg xata 16 mowdv). He then (270 a 28 f.) relates
quall_tatwc change to change of property (petaPorn xata madn), and
ciintmu?s to spFak about animals and plants. His argument is that
Zimlz:?;:f:a;it:;ihe:hzu!:lect to alteration xgtd nadog also increase and
reasonable to infer, accr::fdi:;cotl-cl)mA:iF;E(]:ls t?) theh Clcme"‘fs“ itis
not being subject to increase is not subj o S e'ceics'ﬂai s

; ject to alteration either. The
_—

A5 . o
. ?{g;‘;& '?T-.CCP( Hd read Gpdaprov, but of. 270 a 30, and 33 f.
E - the word appeared once already in 270 a 12. O igni
B ;-‘T Cf;)?‘m; in -\ ristotle, see Le Blond (19‘38). g oS st gt
L Phys. V110, 241 2 30—33; Gener.corr. | 4, 319 b 10—=12.31-33.

See 270 a 32f., perha
5 s be J I
il alkf‘,c 2_;:] 4 Ija;sc the same account always applies to the whole and to

a
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analogy between living beings and elements as well as the antecedent
of the argument are hard to justify. Is it really the case that every-
thing that changes qualitatively always increases or diminishes as
well? In Phys. VIIIT7, 260 a 29—34, at any rate, Aristotle expresses
the converse opinion, i.e., that increase cannot take place without
(prior) alteration.

Despite the fact that it would be worthwhile to examine these
arguments further, and to relate them to doctrines propounded in
other treatises, we will terminate the discussion here. There is, after
all, no evidence that Philoponus scrutinised to any extent Aristotle’s
arguments for the absence of increase, diminution, and alteration
from the celestial region, for he himself believes that the heavens,
although not indestructible, are nevertheless unalterable for as long

as they exist.
It remains to turn to the general conclusion and to outline the

evidence adduced in support of it.

4.2 The Conclusion of the Argument and Additional Evidence

The final part of the exposition of the theory of acther summarises.

the preceding discussion. Aristotle asserts that the celestial body is
didrog, eternal, and qualitatively and quantitatively unalterable. This
conclusion, based on theoretical grounds, is further warranted by ad-
ditional evidence taken from popular beliefs, empirical astronomy, and

etymology.

4.2.1 The eternal existence of aether

The concluding sentence of De caelo 12 states that there exists
some simple body which is different (Erepog) and separate (Kexwpio-
pévog) from the bodies of the world around us.* There, Aristotle
already suggested that its nature is Tydrepa, more honourable than
the nature of the sublunary bodies. Here, at the end of the discussion
of chapter 3, Aristotle is in a position to specify more precisely:

2 Cf. 269 b 13—-17.
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G.1[270 b1—4]: “E‘fo that the primary body is eternal and does not admit
of increase and diminution, but is unaging, unalterable, and impassive, is
clear from what has been said, if our assumptions can be trusted.”

Almost all predicates assigned to the primary body are negative.
‘Frernal’” (@idog) is merely the positive shorthand term for ‘ungenerated
and indestructible’. Aristotle does not restate that aether is neither
heavy nor light. It is surprising that, in addition to his denial of increase,
diminution, and alteration, Aristotle also says that it is unaging (dyn-
patog) and impassive (dradng). These are predicates one would not
readily expect in a cosmological treatise concerning a physical element.
These expressions™ do not necessarily imply that Aristotle thought the
celestial body to be alive, but they suggest this at least to some extent.*

More important in our context is that, for the first time, Aristotle
says that the heavens are eternal, i.e., they have never been generated

¥ The predicate aradng ties in with Aristotle’s claim that the celestial body is inde-
structible. By dyfparog he presumably means that acther, being eternal, is not worn
out in the course of tume, cf. Phys. IV 12, 221 226—b 7.

# This remark leads to a much disputed problem in the study of Aristotle’s natural
philosophy. The problem is generally believed to arise if the theory of aether of De
caelo 1 1—4 is contrasted with other passages in De caelo. For in thc- former chapters,
Aristotle is taken to explain circular motion almost *mechanistically’: the heavens
move by virtue of their own (bodily) nature; cf. also Cael. 111, 284 a 18-35.
Elsewhere, however, Aristotle explicitly says that the heavens are alive; cf. 112, 285
a29f; 11 12,292 18—21; 292 b 1 f. On the problem see Ross (1936), 96—98; Guthrie
(1939), xxix—xxxvi; Cherniss (1944), 581—602; Moraux (1963), 1198—1200 with
further references. A consideration of all the passages and the literature concerning
this problem lies beyond the scope of the present inquiry. This much, however, oughf
to be said: Although it may prima facie appear that Aristotle explains the circular
movement of the heavens in the same way as the rectilinear motion of the sublunary
elements, i. e, as being caused by their nature alone, and although it is true that the
sublgnary clements are certainly not animate, Aristotle does not refrain from stating
also in De caelo 1 2 and 3 that the primary element is more divine, more honourable,
unaging, and impassive. These expressions can neither be excluded from the argument
of these chapters, nor can they be reconciled well with an interpretation of Aristotle’s
.fhﬂf’r)' flf .aethe_:r as ‘mechanistic’. The apparent contradiction between ‘mechanism’
;l:dlhfm:usm‘ in r\ris:ot!c's explanation of celestial motion, therefore, can be found
rcm;l:k: cory of acther itself, and not only if that theory is compared with other
=8 ha‘; '1!:1 the De caelo. h:a cunscgucncc. it may be suggested that Aristotle would
i ‘:; esitated to qualify the lmEmssion he gave that the celestial body moves
i manirtuc.of precisely the same principle which is the cause of the movements of
- r;’mtr.‘ sublunary elements. When he speaks of circular motion by nature, this
i oes not as sucI} preclude the presence of a soul, for ‘movement by nature’
problen {t;m::lt b}: soul” are not mutually exclusive concepts. — On the related
Chi llt ¢ prime mover compare v. Arnim (1931); Guthrie (1939), xv—xxix;

erniss (1944), passim, and more recently Waterlow (1982), 204 ff,
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and will never be destroyed.*® It is slightly surprising that he does not
elaborate this point, that he does not explicitly link up his theory of
aether with his doctrine of the eternity of the world. It is true that the
cternity of the heavens is again discussed in De caelo1 10—12 and
finally confirmed in 11 1. But the fact that the significance of acther for
the doctrine of the eternity of the world is not underlined here suggests
that the theory is not solely devised in order to prove eternity. In other
words, proving the eternity of the world is not the real issue; to
Aristotle, it seems, the theory of aether merely agrees well with his
conviction of the eternity of the world, rather than establishes it.* This
suggestion is confirmed by the fact that Aristotle emphasises repeatedly
that his theory agrees with reputable popular beliefs, rather than that
it is establishing anything new, cf. Cael. 111, 284 2 35—b 5:
“If, then, as we said, the view already stated of the first motion 1s a
possible one, it is not only more appropriate so to conceive of its eternity,
but also on this hypothesis alone we are able to advance a theory consistent
with popular divinations of the divine nature.” (Stocks)

And in the present chapter Aristotle is prone to point out not only
that his theory is confirmed by the phenomena, but also, and apparently
more importantly, that it in fact confirms the phenomena,’ 270 b 4 £.:

“Our account seems to confirm the phenomena, and the phenomena, in
turn, confirm our account.”

4.2.2 Additional evidence: 270 b5—25

1. The first phenomenon Aristotle refers to (270 b 5—11) stems
from a context we would call natural theology: All men have some
conception of gods, and they invariably allot the highest place, heaven,

% Aether is eternal a parte ante and a parte post.

“ According to the evidence of the fragments of his exoteric writings Aristotle had
argued for the eternity of the world, e.g., in the De philosophia, on independent
grounds. See above 2,1.2.

" The following examples indicate that the term ‘phenomena’ refers to appearances and
common experience in the widest sense, in particular Bvdoga; on the problem of
Aristotle’s pavopeva cf, Owen (1961) and Nussbaum (1982) who objects to Owen’s
judgement that in Aristotle gaivopevov is used ambiguously in referring sometimes
to ‘observed data’ and sometimes merely to ‘common beliefs” (EvboEa). Nussbaum
emphasises that Aristotle’s phenomena arise consistently from the basic patterns of
human experience, discourse, and behaviour.

The Conclusion of the Argument and Additional Evidence N

to the deity. They are thus (intuitively) combining the immortal with
the immortal. Aristotle is possibly alluding to the /liad where ai9p is
«aid to be the abode of Zeus. ¥

2. The second phenomenon (270 b 11—16) could be said to involve
ancient observational astronomy: During the whole past until Aristotle’s
times no change seems to have taken place in the outermost heavens
nor in any part of it. Aristotle supports this evidence by a vague
reference to ancient records (katd v mapadedoptvnv @AAniowg
pvipny)

3. The third phenomenon (270 b 16— 25) consists of an etymolog-
ical point: Aristotle supposes that the name ainp had been assigned
to the highest region so that it be distinguished from the things in the
world below. According to his — erroneous — opinion, aid#p derives
from el 9elv, ‘to run always’,® (which agrees only too well with his
idea that the movement of the heavens is continuous and eternal), and
he criticises Anaxagoras’ more appropriate derivation of aidfp from
aidew, ‘to burn’.* Why did Aristotle think that this etymological point
echoing the premonitions of his forefathers strengthens his case? Partly
becausc there is, according to Aristotle, no real progress and develop-
ment in the history of the ideas of men. The world is eternal, and
whole cultures are periodically eradicated by natural catastrophes, but

the same ideas and beliefs (86&m) of man recur at intervals over and
B s it 53 ; : : :
over again. ™ Ironically, Thomas Aquinas, after having given a masterly

outline and defence™ of Aristotle’s fallacy-ridden theory of aether,
comments in [n de caelo et mundo 1.vii.77 as follows:

——

44 - e

h.u. flflh&; Metear. 13, 339 b 19—21 and cf. Metaph. X11 8, 1074 a 38—b 14. — On the

significs f ini is ki i ’s phi

iy ir:;c (2)(_; ;:om mon opinions of this kind for Aristotle’s philosophy see Nussbaum
. if Hi_ar?’ 2,412; 4,166; 15,192 and see Leaf (1902) 11, 599—601.

-‘m?|‘:\]|cms In de caelo 117,24—27 claims to have heard that the Egyptian records
:({:\I\r;rcd 630 000 years, and the Babylonian records even 1440 000 yéars. According
o :\ugcimlucr (1975) I_l, 559, the Egyptian contribution to astronomy is insignificant.
'l‘l? the achievement of Babylonian astronomy see, e. g., id. 1, 347 ff.

L3 t[;‘-;\t:n; e:é:??lngif:ai derivation can be found in Piﬁm, Crat. 410 B.

i le‘lln, Aristotle Meteor. 13, 339 b21—25, On the etymological problem

?rc;;_.(',w!.. 1 3 270 b 16—20; Meteor. 1 3, 339 b 27 —30; also Pol. VI1 9,1329 b25-27.
same view that human cultures are destroyed by floods and hearwaves is expressed

n Plato, Zim, e . ; .
55_&:? im. 22 C=23 C. On the problem of history in Aristotle, ¢f. Behler (1965),

Defen for e i itiei
o 1dcd for L,\‘A'F?‘Ipll:‘ against the criticism of Philoponus whose arguments he was
acquainted with through Simplicius’ commentary /n de cacls.
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“Destruuntur enim studia veritatis per diversas mutationes in his inferior-
ibus accidentes: sed quia mentes hominum naturaliter inclinantur ad veri-
tatem, cessantibus impedimentis, renovantur studia, et homines tandem .
perveniunt ad opiniones veras quac prius fuerant: opiniones autem falsas
non necesse est renovari.”
The final passage of chapter 3, 270 b 26— 31, represents a difficult
problem because it is not possible to incorporate it into a systematic
account of Aristotle’s theory of aether. Aristotle appears to maintain
that there are as many simple bodies as there are simple motions, namely
three, a statement impossible to reconcile with the doctrine of five
clements. This discrepancy raises the fascinating problem of the genesis
of the text of the De caelo as a whole, which, regrettably, cannot be
discussed in the present context.* In his critique, Philoponus seems to
have passed over this passage in silence; we may be allowed to do the

same.

4.3 Contrariety and Circular Motion: De caelo I 4 1

In the central argument of De caelo 13 Aristotle attempted to show
that aether is not subject to generation and destruction. Roughly, the
argument relied on two main premises, first that everything generated
is generated out of a contrary, and secondly that there is no contrary
to circular motion. In the context of the first premise Aristotle referred
to earlier discussions of generation, but he did not justify his second
premise. Its justification is the purpose of chapter 4 which begins 270
b32¢f.:

“That no other locomotion is contrary to circular locomotion may be
argued for in many ways.”

The sentence is obviously ambiguous since it can mean two quite
different things. On the one hand, Aristotle could be taken to say (a)
that there exists no movement which is contrary to circular movement.
That is to say, if the movement of the celestial sphere takes place from
cast to west, then it is impossible that a movement in the heavens from
west to east exists. The movement of the heavens is uniform and one.
Or, on the other hand, he could be taken to argue (b) that although
circular movements in different directions do indeed exist, i.e., what

% On the problem cf., e. g., Moraux (1949).

_Contrary motions,
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we would call clockwise and counterclockwise motion, it is wrong to
suppose that these different movements are actually contrary to one
another. Proposition (b) is a much more reasonable claim to make
because it does not blatantly contradict the phenomena. Aristotle first
discusses the relation between rectilinear and circular motion.

4.3.1 Circular and rectilinear motion: 270 b 33—271 a 5

H.1[270 b 33—271 a 5]: “In the first place, we are most inclined to regard
the straight line to be opposed to the circumference. For the concave and
the convex line seem to be not only opposed to one another, but also
when they are taken together as a unity, to be opposed to the straighl:
line. In consequence, if there is indeed some contrary to circular motion
motion in a straight line, above all, must be contrary to it. However rhf.:
movements in a straight line are opposed to one another because of the
{opposite places. For up and down constitute a difference of place and

a contrariety.”

I'he problem raised in this passage is whether or not it is possible
to regard ‘the straight’ as contrary to ‘the curved’. Formulated in the
abstract like this, the issue almost seems to be a geometrical one.
%Anstotle denies that there is any contrariety involved, but his argument
is clliptical a convinci i justi i
P p nd unconvincing. Without justification he confines the
ue to a comparison of (physical) upward/downward motion and
Circular motion. The former two movements are already contrary to

- one another (because the places from which they commence are contrary

Places), and therefore cannot be contrary to circular motion as well;
':_f'f)r — and Aristotle does not state this — a single thing has only h
single contrary, given that it possesses a contrary at all. It is necessary
;?hu!ndcrlinc the strategy of this argument, because it is used in the
?to :]1; f:ha[:ﬁler. Aristotle rf:duccs the question of contrariety in motion

question of contrariety of places. A movement is determined by

its termini its di i i
T ini and its direction, either from A to B or vice versa. The

shape of th is entirely i
:c(mi:s _the movement 1s entirely irrelevant. On this account it is, of
e i . .
» Impossible to integrate circular movement into a system of
for in circular motion (a) the direction changes

Permanently, an
v» and (b) the movement possesses no termini because it

Ways returns to the s i i
J 5 same i i
down, 271 3 2. 2 e point. As Aristotle is going to say further
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“Circular motion takes places from the same to the same, but contrary
movement is defined as locomotion from one contrary to the other

contrary.”

In 270 b 35 Aristotle says that ‘concave’ and ‘convex’ seem to be
opposed to one another (dvtikeio9ar @AAfAoig). To him, this remark
raises the more general question of whether or not different circular.
movements may be regarded as contrary to one another, which is
discussed in the rest of the chapter. The particular problem of the
relation of concave and convex is not dealt with to any further extent,
and we may instead adduce Alexander’s explanation why the contrariety

of ‘concave’ and ‘convex’ is only apparent. Alexander said that if

‘concave’ is conceived of as contrary to ‘convex’ in the case of a single
line, then the line would be contrary to itself, which is impossible.

4.3.2 Contrariety in a circle: 271 2 5—33
There follow four arguments by which Aristotle attempts to ex-

clude the possibility of contrariety in circular motion. In his commen-
tary, Simplicius defends Aristotle against the objections raised by Phil-

oponus, and he lists four presuppositions which he thinks support the

arguments substantially, /» de caelo 176,15—20:

“Now, on the grounds of what has been laid down before, Aristotle held
that (i) the movements from contrary places are contrary movements of

place, and that (ii) the places at the greatest distance are contrary places,

and that (iii) the greatest distance is determinate, just as the smallest

distance, and that (iv) every distance possessing a determinate length is
measured by the straight line between the distances.”

These propositions seem to play indeed some part in the logic
behind Aristotle’s reasoning. The first supposition has already been
mentioned, and the remaining ones are no less important. For, again,
if contrary places are places that are furthest apart (i), and if this
distance must be determinate (iii), and if every distance between two
places is determined by the shortest connection between them (i. e. the
straight line), then it is clear that circular movements can never take
place between contrary places, simply because gua points on a circum-

% _Apud Simplicium In de caelo 174,11 —13.
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ference any distance between them is indeterminate.” The arguments
run as follows:

1. 271 a 5—10: The movement from A to B along the circumference
of a circle is not contrary to the movement from B to A because there
may be an infinite number of circumferences between the two points.
That is to say, the movements would indeed be contrary if they were
rectilinear and bounded by points A and B, but since the movement is
curved it could take place on an infinite number of circumferences
which all pass through points A and B. Because they are infinite in
number they may not be called contrary movements.

2. 271 a10—13: This argument assumes that there is only one
circumference, a semicircle with distance CD as its diameter and base.
Aristotle argues that the movements from C to D and from D to C
(e. g., the movements of a pendulum) are not contrary as such, for the
following reason, 271 a 13: “For we always determine how far away
something is by means of the straight line.” If we accept Simplicius"
explanatory remarks, Aristotle can be taken to say that, since the
distance along the circumference is indeterminate, points C and D
cannot be said to be at a determinate distance; C and D therefore are
not contrary places, nor are the movements between them contrary
movements.

. 3. 271 a 13—19: Assume two semicircles H and O which, if joined
together, constitute a circle bisected by the diameter at points E and

i ; 3 -
Z. Aristotle’s argument that the movement from E to Z along semicircle

'H Is not contrary to the movement from Z to E along semicircle O is
self-cvident and redundant. That any circular movement is not contrary

1o itself needs hardly be demonstrated.

4. 271 a19—33: The fourth and final argument is the most crucial
one. Anyone would concede that counterclockwise movement is con-
trary to clockwise movement. Aristotle himself says this in the Physics.*®
But here Aristotle argues that, given that there are three points; B, A,

—

C a7
Pr‘f‘““"mbl." because the circumference and the straight line are incommensurable; cf.
Aristotle Phye. VII 4, 248 b 4—6, Ml
IE';“:?: ‘:::1 C]_ﬂ’:i!‘sc not in the same terms, sce Pf._ur:. VIII 8, 262 a 6—12: “Moreover,
B [h:[ !F?n}(:nlthat motion from A to B is contrary to motion from B to A
the same iy rru:: I',nit:! ﬁccurfat li?"" same time, they arrest and stop each other. And
Of the m{)‘. s e case of a circle: the motion from A towards B is the contrary
ton from A towards C: for even if they are continuous and there is no

turning |y ]
anaotl B - ack thlt'} arrest cach other, because contraries annihilate or obstruct one
1er.” (Hardie and Gaye),
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and C on a circle, the movement from A to B is not contrary to the

movement from A to C. This time he gives two reasons. The first
reason, a 20—22, is that both movements eventually return to point A, 1

i.e., to the same place rather than to the contrary place. Therefore the

movements cannot be contrary. The reason is merely nominal and

depends entirely on the definition of contrary movements, which have -
to occur, according to Aristotle, between contrary places. Aristotle’s
point is that circular movements in different directions are not contrary
movements. So far he treats the problem almost entirely as a geometrical
one. The last argument, in contrast, leaves the level of geometry and
imports physical, even metaphysical premises. '

Aristotle states 271 a 22 f.431—33 that if there were a movement
contrary to circular movement, one movement would be useless (patnv).
If they were equal, they would cancel each other out; if one was
stronger (éxpater), the other would be rendered inoperative (i £tépa
ovx dv fjv). But God and nature create nothing that is useless, therefore
(and this seems to be the implicit conclusion) it is not possible that a.
movement contrary to circular movement exists. Prima facie, this ar-
gument seems to contradict the appearances, for the movements of th
celestial bodies are complex. Does Aristotle want to deny on meta-
physical grounds the existence of the movement of the moon, the [
retrograde movement of the planets, and the movement of the sun
through the zodiac? The argument does not have to be read in th
way. When Aristotle claims that contrary circular movements would’
cancel each other, or else the stronger movement would prevail, h,e'-'
may indeed want to account for the phenomena. That is to say, the
complexity of the movements of the spheres itself demonstrates that
the movements are not contrary movements. For if they were, the
celestial movement would either be entirely uniform or even non-
existent, Of course there are, Aristotle would say, many different =
movements observable in the heavens, but precisely because they co-
exist, forming a complex motion, they may not be regarded as contrary
movements.

The four arguments just set out put Aristotle’s theory of acther in
a rather advantageous position. For if Aristotle is right, it would be
impossible to object to his concept of acther on the grounds that the
movements of the heavens are complex and irregular. Aristotle, or any
later Peripatetic cosmologist, need not have been concerned about the
growing complexity of astronomical theories attempting to save the
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phenomena. As far as Aristotle is concerned, any kind of movement
may be observed in the celestial region: it would confirm his view that
nn'muvcmcnt is contrary to circular motion. And Aristotle himself
points out that the movement of the heavens is not uniform and one,
for which reason there is generation and decay in the sublunary
world.” :

Nevertheless, it seems doubtful that Aristotle’s position can be
saved entirely. Are his claims not incompatible with his proposal of a
physical variant of Eudoxus’ theory of homocentric spheres as worked
out by Aristotle in Metaphysies X11 82 This theory presupposes the
interaction and mutual cancellation of the movements of spheres re-
volving in contrary directions,” a fact which seems to be explicitly
ruled out in De caelo 14, It is important to recognise that in Aristotle
the theory of aether and the physical theory of homocentric spheres
are incongruous. ®

Most striking and remarkable is certainly the quasi-mathematical
approach these arguments exhibit. In order to ‘demonstrate’ the eternity
of the heavens, Aristotle abstracts from physical data and concepts.
One could almost say that he introduces a geometrical model which he
takes to behave essentially in the same way as the physical counterpart.
No part of these arguments, however, seems to require that the geo-

~ metrical figure of the model is actually instantiated perfectly in the

movement of the celestial spheres. The revolutions of the celestial
spheres are simply reduced to hypothetical movements along chords,

semicircles, and circles, and the natural movements of simple bodies
between cosmological regions are looked at as movements between

mere points. In Aristotle’s theory of aether, mathematical and physical
:;caslnlmng are intimately connected, so intimately that some of the most
CCistve arguments seem to rely exclusively on geometry in the widest

Sensc — rather than physics.

B =
0 :w ?‘" caelo 11 3; Gener.carr. 11 10.
See M. ’ . !
Gm;h‘::’”{’}’- XIIB, 1073 b 38— 1074 a 14. Aristotle introduces so-called avelhittovom
mccf:m. 'ﬂ] _Urder to explain the variations in the planets’ motion by means of a
Aanical inte: 1 F . ide sy
. contrariery, eraction of the spheres. He avoids, however, more explicit language of
Significantly ; s )
hhi’;w.-:cf:”)' in Metaphysier X118 aether is not mentioned, and Easterling (1961) has
caely (\\'iﬂ:” }:hf theory of homocentric spheres is alien to the main body of the De
the exception of I1 12, which is presumably a later addition). '
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4.4 Conclusion

In the third section of the theory of acther, De caelo 1 3—4, Aristotle
aims at a theoretical assessment of the nature of the celestial element.
The discussion results in the assignment of a number of negative
predicates to acther: it is neither heavy nor light, not subject to
generation and destruction, not subject to increase, diminution, or
alteration. The striking feature of the arguments is that they rely on

and operate with only one empirical datum: the circular movement of

the heavens as opposed to the rectilinear movements of earth, air, fire,
and water. The remaining premises of the arguments are either consti-
tuted by or deduced from physical, metaphysical, or geometrical as-
sumptions, e.g., that nature is a principle of motion, that generation
takes place between contraries, that one thing possesses only a single '
contrary, and that there are no contraries on the circumference of a:@"
circle. One of the most objectionable premises employed is the ambig- '
uous proposition that no movement is contrary to circular motion, a
vital premise for the argument showing that aether is eternal a parte
“ante and a parte post. Aristotle attempts to establish the truth of Lha.t'-l‘
premise in a separate chapter, De caelo 14, and it was here that his®
readiness to apply geometry to the realm of physics became most |
apparent. Aristotle introduces a geometrical model of hypothetical
movements of points along the circumference of semi-circles and circles.
He evidently assumed that there exists an intimate connection between
the geometrical model and the physical world. In virtue of this con-
nection it is valid to infer that the conclusion “no movement is contrary
to circular movement” is true both of the geometrical model and the
physical world. Aristotle does not explicitly justify his methodology,
and his arguments do not seem to depend on the supposition that the

movements of the heavens represent perfect physical instantiations of 4

geometrical circle.
Concluding the analysis of Aristotle’s theory of aether, there re-

mains the final question of the nature of the celestial element. Aristotle, -

no doubt, would have answered that aether is a simple body, that it is

eternal, unchangeable in every way except spatially, and that it is priof |

to the sublunary elements, more honourable and divine. More important

than this, however, seems to be the fact that acther lacks certain

properties which essentially belong to and constitute a physical body-
In Aristotle’s universe, physical bodies are heavy or light, hot and cold,
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wet and dry — in almost any kind of combination with an infinite
number of intermediates between the extremes. According to Aristotle,
per se none of these properties can be assigned to the celestial body.
But what is this pure substance, devoid of all the qualities of ordinary
physical bodies? The existence of such a ‘body’ is problematic, and
almost impossible to conceive. In the same way it would be impossible
1o conceive of, say, an atmosphere without ‘weather’. Aristotle’s acther
is unlike any physical body ever encountered. In postulating the physical
existence of such a semi-body, he clearly transcends the boundaries of
the science of physics as an inquiry into the sensible world.®
Looking back at the arguments of Aristotle’s theory of aether, the
fallacies and weaknesses need not be pointed out onc;z again. It has
become sufficiently clear that — even on the assumption of an Aris-
totelian universe — the postulation of a primary celestial element which
is eternal and unalterable is indefensible. The fact that the concept of
acther is hardly referred to in Aristotle’s later writings may perhaps be
m'kcl-n to indicate Aristotle’s own dissatisfaction with that t'heory. Some
of its suppositions are incompatible with a theory of homocentric
spheres. On the other hand, the fact that the theory of aether has been
so vigorously defended and reiterated by philosophers like Alexander
of Aphrodisias, Simplicius, Thomas Aquinas, and Cesare Cremonini
may perhaps be regarded as a scandal in the history of philosophy. I;
is not entirely clear why the Aristotelian concep't of aether found
recurrent approval over a period of nearly 2000 years and was eventually
abandoned only in the course of the revolution of science in the 16th
and 17th centuries.* One reason is presumably that it benefited from
the general belief in the geocentricity of the universe and the widel
accepted plausibility of Aristotle’s theory of natural locomotion in thy
sublunary region. The postulation of a fifth el i !
b e 8 ,l.t element is thc_ natural
i e 'fﬁe thL cmf'-y 0 rectllmcar‘ movements in earth,
Al Cann.m accmf;:trincs t;l;l-::li:na:-y motion represents a closed
cular movement of the heavens.

e -

Gt the criticis i
}:uwm“ml:ﬁnnt made in the second century A.D. by the Platonist Atticus, apud
PG :eparm‘m e{'arrgfbm X\' 7. — The fact that acther transcends the realm of
Sliad \m- Baﬁ{;?(::('r(;l iilji::t‘;r.m in Aristotle’s revealing description of it as 1 napd ta
269 b 141); in the Metaphysi 0 :
i H physics T SeDpo are freque
g - Similar way to Platonic entities. " SR

On the fate of the Aris .
Westfall (1969), Aristotelian concept of acther see Hesse (1967); Rosen (1985);
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Since nature is a principle of motion, the body which moves in a circle
ought to be different from the elements which move in a straight line.
Both theories go together, and critics of Aristotle’s theory of aether,
like Philoponus, have found it necessary too to introduce substantial
changes in Aristotle’s theory of sublunary motion and the function of

nature in it. p
Part 11




5. Philoponus’ Rejection of Aether: Book 1

5.1 Introduction

Has philosophi demonstrationes persequunti
sunt posteriorum nonnulli, loannes Gram-
maticus acerrime omnium,

Cesare Cremonini (1616)

The observation that Philoponus attacked Aristotle’s arguments
for the existence and the qualities of a fifth element “acerrime omnium”,
as Cesare Cremonini puts it, appears to be correct enough.' Not that
Philoponus’ objections give the impression of being particularly polem-
ical; rather, they are pertinent and often valid and detrimental because
they rest on a deep understanding of Aristotelian philosophy. Philo-
ponus’ critique may rightly be regarded as more thorough than anything
previous critics had brought forward against Aristotle’s cosmology
both because of the attention he pays to detail and because of the
general strategy and structure of the contra Aristotelem. Formally, Phil-
oponus’ major strategy consists in disclosing inconsistencies, contradic-
tions, and absurd consequences, but above all in turning well-founded
Aristotelian tenets against Aristotle himself. As regards the content,
one could divide Philoponus’ treatise into three major parts. The first
part, consisting of books -V (now fragments 1—107), contains a
detailed critique of Aristotle’s theory of aether. In the second part,
book V1 (fragments 108 —133), Philoponus not only rejects Aristotle’s
arguments for the eternity of motion and time as developed in
Physies V111, but also, and more importantly, devises a number of
celebrated proofs of their finitude. The third section, which consisted
of at least two further books of which we possess almost no evidence
Whatever (fragment 134), was presumably more theological in character
and dealt with the eschatological problems of the world’s end and the

-

I\X-'imcss lr!u: 134 extant fragments of the contra Aristotelem which are now translated
nto English with introductions and notes; see Wildberg (1987 b).
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creation of a new world.? Most probably, the contra Aristotelem was
written between 530 and 533/4, i.c. only a few years after the confra
Proclum (529). More important than this is the likely relative date.
Considerable evidence suggests that the open polemic against Aristotle
was either entirely or almost completed when Philoponus was still
lecturing on Aristotle’s Meteorology.” 1f books VIl and VIII were indeed
as theological in character as Simplicius® remarks in fr. V1/132 and the
Syriac fragment VIII/134* suggest (see note 2), then the contra Aristo-
telem, as a treatise which is both philosophical and theological, would
indicate the gradual shift of its author’s intellectual interests.”

This second part of the present essay concerns itself with those
fragments of the contra Aristotelem which are critical of Aristotle’s theory
of acther. As has been pointed out in the general introduction
(chapter 1), Philoponus’ critique aims to cast doubt upon Aristotle’s
conception of an eternal and self-identical universe, and to pave the
way for a philosophical justification of the Christian doctrine of the
creation of the world. It is thus the first and crucial step towards a full
refutation of the concept of an eternal world in so far as it removes
the physical theory supporting this conception. Although Philoponus’
critique is treated here as a self-contained piece of philosophical criticism

2 This at least is discussed in the eighth book; see the Syriac fragment fr. VIII/134
(Brit. Mus. MS 17 214, fol. 72vb,36—73ra,19): “The title of the second chapter of
the eighth book of John the Grammarian’s contra Aristotelem: *Our argument affirms
that that which is subject to resolution into not-being is not wicked on its own and
by itself, and that that into which the world will be resolved is not not-being.! —
From the second chapter: ‘However, the world will not be resolved into not-being,
because the words of God are not resolved into not-being either, and we clearly
speak of new heavens and a new earth.”

This fragment tics in with Simplicius’ remark fr. V1/132: In phys. 1178,2—5: “CThe
Grammarian) declares that this world changes into another world which is more
divine — a {proposition} he elaborates in the following books (&v toig EETi Prfiiowg)
— not realising that this is not a destruction of the world but a perfection S — On
the problem of the precise allocation of the fragments to certain books see Wildberg
(1987b), 26— 28.

On the absolute and relative dates of the treatises see Wildberg (1987a). E. Evrard
(1953) proposes the variant relative chronology: confra Proclum — In metear. — conira
Aristotelem.

The roman numeral assigned to a fragment refers to the book of the contra Aristotelem
to which the passage originally belonged; on the structure of the treatise and the
allocation of the fragments to the various books see Wildberg (1987 b), 26—28. The
source of each fragment is generally specified in the text of this commentary; in
addition, a list of the extant fragments of the contra Aristotelem can be found in the
appendix.

® Cf. the brief biographical sketch in chapter 1.

-
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in its own right, it may well be regarded as preparatory for the final
arguments of the sixth book proving the temporal finitude of the world,
and for the following eschatological speculations.

The primary aim of the second part of this commentary is the
reconstruction of the strategy and content of Philoponus’ criticism of
Aristotle’s theory of aether. A first reading of the fragments shows that
Philoponus seems to have followed the structure of the theory as set
out by Aristotle in De caelo 1 2—4 very closely, except for the third
book, where he discusses an argument from the Meteorology. His pro-
cedure is reflected in the arrangement of the fragments extant in the
commentary of Simplicius, who seems to have followed in parallel the
outline of the De caelo and of the contra Aristotelem. Philoponus’ detailed
scrutiny of the arguments of the first chapters of the De caelo enables
him to refute systematically as many explicit or implicit assumptions
and logical inferences as he possibly can. In view of this fact the extant
fragments represent, as such, an impressive example of philosophical
invective. But there can be no doubt that in spite of the often incom-
patible ramifications of his objections in the contra Aristotelem, Philo-
ponus is indeed striving to outline an alternative cosmological theory.
In the course of his dealings with Aristotle’s theory of aether, Philo-
ponus worked hard on the development of a cosmology which combines
Platonic, Aristotelian, and Christian elements. The theory, as we find
it in the contra Aristotelem, differs in important respects from ideas
expressed in earlier treatises, e.g., the contra Proclum, and is by no
means his final conception of the structure of the universe. Writing the
@:tm Aristotelem, Philoponus seems to have developed ideas which led
blm, ultimately, to the negation of a world-soul and the application of
impetus theory to the movement of the celestial bodies, which are the
most striking features of his cosmology in the De opificio mundi.® The
:;’::fcfi :: :;‘:rarefm may be adcquate!y described as an important step in
ol t:srm‘f:vrilltl, dagd excursuses in chapters 6 and 7 as well as th.e
s ang o”s tmn::‘;;l:ss certain aspects of the development of his

: sformation at later stages.
- 1:::3;125 ithe extant fragments of ic contra Aristotelem, it is impor-
j n mind that the polemical nature of the treatise allows
Philoponus to assume certain positions merely for the sak
y for the sake of argument.

In o
ther words, although all fragments contain arguments against
-_-_'___'—-__

" See the discussion below in chaprer 8.3.
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Aristotle, not every fragment reflects Philoponus’ own conviction. In
order to discover not only the dialectical route of his objections, but
also Philoponus’ own views, it is almost always necessary to consider
a whole sequence of arguments related to one particular problem. The
following commentary is therefore subdivided into sections which
discuss sets of fragments dealing with the same topic. Only in this way
can justice be done both to the argument of each fragment and to the
general strategy of the contra Aristotelem as a whole.

In the first book against Aristotle, Philoponus discusses three major
issues arising from Aristotle’s arguments in De caelo 1 2. Beginning with
a critique of Aristotle’s problematic correlation of bodies and move-
ments in elements, he attempts to show that one is not entitled to infer
from the circularity of the celestial motion that the body of the spheres
must be different in nature from the sublunary bodies. Moreover,
Philoponus questions the validity of Aristotle’s theoretical division of
natural locomotion, thus undermining the foundations of his first
attempt to prove the existence of aether. That proof stated in its
conclusion that the celestial body must be simple and able to revolve
in a circle by virtue of its own nature, for the movement of the heavens
is both simple and natural. Philoponus rejects this conclusion in an
important set of arguments aiming to show that the movement of the
sublunary firesphere is both natural and simple. Next, Philoponus
attacks Aristotle’s second proof in De caelo 12. He denies that this
argument actually demonstrates the ontological primacy of the celestial
body over the sublunary world. On the basis of premises conceded for
polemical purposes he disowns Aristotle’s and Alexander’s supposition
regarding the completeness of the circle and circular motion: Their
belief in the primacy of circular over rectilinear motion is arbitrary.
The first book of the contra Aristotelemn concludes with an excursus,
which did not remain extant, on earlier philosophers who also rejected
Aristotle’s postulation of aether.

5.2 The Correlation of Natures and Motions

The first five fragments 1/1—5 contain three different arguments,
the first of which has been preserved by three different and presumably
independent sources: Simplicius, the Byzantine scholar Symeon Seth,
and Farabi. The arguments form a systematic unit in so far as they are

~ bodies with
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directed against Aristotle’s division of locomotion and his problematic
‘correlation” of movements and bodies. It is significant that Simplicius,
who does not mention any objections raised by Philoponus against De
caelo 11, does not give any evidence that Philoponus directly attacked
Aristotle’s fundamental assumption that nature is a principle of motion.
This can be taken as a first indication, to be confirmed later, that in
the contra Aristotelem Philoponus himself accepts this Aristotelian tenet.

5.2.1 Fragments 1/1—-3

In chapter 3 above, sections 1.2—4, the problems arising from
Aristotle’s division of the genera ‘locomotion’ and ‘body’ have been
discussed to some extent. In order to understand the fo!iowing argu-
ments it may be helpful to recall the main difficulty of those passages.
Aristotle’s theses in De caelo 12, 268 b 17—269 a 2 can be summarised
in the following way:

(1) All natural bodies are movables in space; their nature is a principle
of their motion.

(2) On the level of elementary bodies five different bodies with dif-
ferent natures may be distinguished: aether, fire, air, water, and
carth,
l:‘,lcmenmry bodies are simple, and simple bodies move with a
simple motion.

(4) There are three specifically distinct simple motions in space: up-
wards, downwards, and in a circle.

lf{)nc attempts, as Aristotle does, to correlate bodies and motions,

the primary difficulty lies in the fact that the existence of five clementary
well defined natures seems to require the existence of five
ple motions in space, if indeed nature is a principle of their
|ty ;it;?ceUI?uml?cr of simple movements is merely three. This
R y arises because the concept of nature is complex. In
if‘ tzu:.n;;fgs::i I;?-tur? of the ﬁv.c.elemcnts is determined by virtue
f:.dr)’, or, in the case of agﬁ::aﬁ‘i?:::lcs:ic}l ?35 e mm“’_ a:nd
Then e e ho;,ci,cr doc o tfc absence of‘th::.se qualities.
B comens, T o Chcn;im’ Chan, : not lt.lmctlon as pnml:lplcs of local
Buption, The Iocummi(m. i ge as well as of gencranon.and cor-
ot elements, on the other hand, is closely

different sim
motion. Ye
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related to their possession of weight and lightness. According to
Aristotle’s theory, bodies possessing the property of lightness move
upwards to the circumference, heavy bodies downwards to the centre.
Accordingly, since acther is neither heavy nor light, it moves neither
upwards nor downwards but in a circle. Speaking of the nature of a
body therefore is necessarily ambiguous unless these two quite different
senses of ‘nature’ are clearly distinguished. Aristotle himself has to be
censured for not doing so in the present context.

A theorist following Aristotle in his failure to clear up the ambi-

guity may find it desirable to streamline the system so that the number
of movements does correspond to the number of simple bodies. There
is a choice between two options. One may say that the present division

of motion is incomplete, so that upward and downward motion ought
to be subdivided into two further species such that the number of
simple movements increases to five. Historically, this was the line of

argument taken by orthodox Peripatetics like Alexander and Simplicius.
It has been shown above that their solution is untenable in view of the
textual evidence, in particular of De caelo v’

The other option is to identify terrestrial elements which share the -
same movement, thereby assimilating water and carth, and fire and air

respectively, and reducing the number of the elements to three. This
option, however, is equally unacceptable on account of the neglected
ambiguity of nature. Philoponus effectively exploits the ambiguity in
his first objection to Aristotle in the following manner, fr. I/1%: In de
caelo 26,31 —274:

“The first objection, then against the aforementioned hypotheses of Ar-
istotle (the Grammarian) has taken in debased form from the arguments
of Xenarchus as follows: If different movements are generated by different
natures, it would be arbitrary if the nature generating the same movements
is not one and the same. Therefore, since both earth and water move
towards the centre, they should be of the same nature and the same species,
and similarly fire and air, moving towards the upper region. And accord-
ingly, a syllogism is formed by {the Grammarian) as follows:

If earth and water are simple bodies and both move towards the centre,
they should be moved, according to Aristotle, by the same nature; but
bodies moved by the same nature are of the same nature and of the same
species; therefore, as a consequence of this, earth and water are of the

7 Cf. above section 3.1.4.
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same species, which {the Grammarian) says to be evidently absurd, if
indeed the one is dry and the other moist.”*
The consequence of determining the nature of an elementary body
by its movement alone leads to the absurdity that the number of the
rerrestrial elements is reduced to two, making fire and water identical
to air and carth respectively. Cornering Aristotle in this way, Philoponus
is of course aware of the criticism to be expected from Peripatetic
orthodoxy. Orthodox commentators would object that the assumption
that all upward and all downward movements are one in species is
false. Philoponus anticipates this objection. In the Arabic fragment 1/3
sections (11) and (12) he gives two reasons why he thinks that Aristotle’s
division of motion is complete: There are only three simple movements,
first because movement in a straight line can only be of two kinds since
there are no more than two directions and two termini (11). Secondly,
differences in speed do not result in a differentation of motion; even if
water ‘movcs s]nlwer than earth the movement is specifically the same
(12). I"(.J!‘ t_:thf:rwmc a large portion of earth which moves, according to
the Aristotelian ‘laws’ of natural motion, faster than a small portion,
would be specifically different from a smaller portion of the same
= earth.”
- The gist of Philoponus’ argument may therefore be summarised as
g llo_ws: If nature is the principle of elementary motion, and if there
varc five specifically distinct clementary bodies but only three simple
~ morions, .then it is evident that different natures are able to cause the
same motions. Although Philoponus does not directly reject Aristotle’s
:}i;t:n:}?:uzozti:j:l na;uge(;’s a principl? of motion, he. refuses to concede
il 0 ? y is t‘mcquwf)cally dete:rmmf:'d.by its nature.
N acqllgck:::e;:lizr’e nfat:rcs than simple motions, it is not Possiblc
A ge of the nature of a body solely on the basis of the
- Ittl:azh;j}t:;(:r{-::]nucfi:)n ]:0 }tlhe first argument just outlined Simplicius
Xenart o w}]:U ‘::smu‘ the prcs.cr}t (Jt{;ectlon from the arguments of
S, a ‘Peripatetic’ philosopher of the first century

B.C. /
As Paul Moraux has shown, Xenarchus greatly sympathised with
e ———

" See alg o ’:
€ alsa the rendition of the same argument by Symeon Seth, fr. 1/2*: Delatte (1939)

4,1 - o, w:
F o rii‘- and by Farabi, fr. 1/3, sections 9—10+4-13: Mahdi (1967), 257—9.
asons are fundamentally in agreement with Aristotle, cf. above section 3.1.4

and see Phys, V4, 22 : €
T V! wa‘g b 28—30; Cael. 1V 4, 311 a 21: “The heavier body moves
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certain tenets of Stoic philosophy.'” Not long after the Aristotelian
corpus was edited by Andronicus, Xenarchus revived the study of
Aristotle with a very close and critical examination of Aristotle’s natural
philosophy. His main work was entitled “ITpog tv népntny odoiav”, a
treatise in which he repudiated Aristotle’s arguments for the existence
of aether. The work itself is lost, but Simplicius quotes it frequently
enough to allow a fairly good reconstruction of the main arguments. !
In the present context it is not possible to compare all the arguments
of Xenarchus with the ones of Philoponus. Simplicius’ remark, how-
ever, raises the general problem of the relation between Xenarchus and
Philoponus. Simplicius no doubt intended to accuse Philoponus of
plagiarising other philosophers. But to what extent can this be true?
The fact that neither the fragments of the contra Aristotelem nor any
other work by Philoponus mention Xenarchus explicitly may suggest
that he never uses Xenarchus’ polemic directly. Nevertheless, it is certain
that the arguments were known to him at least through Alexander’s

commentary on the De caelo."* In the last fragment of book I (fr. 1/36)
Simplicius says that Philoponus “considers himself to have won an

important point in showing that other (philosophers) as well have
argued against the fifth substance.”" It seems that Philoponus, just as
in the contra Proclum, supported his own arguments by references to
earlier thinkers who had already argued along similar lines, and it may
well be possible that Philoponus did acknowledge his indebtedness to
Xenarchus here.

However the case may be, the present argument (frr. 1/1-3)
attempts an improvement on Xenarchus’ fourth argument.'* Xenarchus
held that it does not follow from the fact that the heavens move with
a different movement that they are also different in nature; for one can
see that the parts of air (or water) move with different movements
towards their proper place, depending upon the starting point of their
motion, but their nature no doubt remains identical. What this objection
amounts to seems to be merely that Aristotle’s line of argument is not

" Cf. esp. Moraux (1973), 197 —214; further Moraux (1967).

"' Cf. the lucid summary given by Moraux (1967), 1423 ff. and id. (1973), 198 ff.

2 Simplicius reports that Alexander refuted Xenarchus' objections; see, . g, In de caelo
22,18: 23,26; 24,20f. It is clear from numerous passages that Philoponus consulted
Alexander’s commentary.,

" See In de caelo 59,6—10.

" Cf. apud Simplicium In de caelo 23,31 —24.7.

‘earth
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probative. Philoponus, on the other hand, suggests that it leads to
absurd consequences. For if it is true that different movements are
caused by different natures, then it should also be true, according to
Philoponus, that the same movements are caused by the same natures,
which reduces the number of elements to three rather than five, and
this is an untenable consequence.

Strictly speaking, Philoponus’ argument is logically invalid because
it involves the fallacy of denying the antecedent. Philoponus himself
must have been aware of this; his point seems to be a dialectical one,
aiming primarily to question Aristotle’s correlation of simple bodies
and simple movements.

5.2.2 Fragment 1/4

In approaching the intricate argument of fr. 1/4 (I de caelo 28,1 —11)
we may begin by outlining the general relation pertaining between the
nature and the motion of clementary bodies in Aristotle. Different
aspects of this relation can be described as follows:

(1) Bodies different in nature move with different movements.
(2) Bodies of the same nature move with the same movements.
(3) Bodies different in nature move with the same movements.

Philoponus states propositions (1) and (2) at the beginning of fr.
L/1*: In de caelo 26,33—35, and the purpose of that argument was to
show that proposition (3) is true as well. It is clear, .howevcr, that
prt{prlsititan (3) contradicts (1), but both statements can be made com-
patible once it is realised that they are true of different kinds of
elementary bodies. Proposition (1) is true of fire and water, or fire and
carth, or air and earth, Proposition (3), on the other hand, is true of
and water, or air and fire. In consequence, propositions (1) and

(3) are not universally true. In order to make them compatible they

may he re : 3
¥ be reformulated in the form of particular affirmatives.

(1) Some bodi i
yme bodies that are different in nature move with different
movements,

(39 s ‘

0 » 1 1

) Some bodies that are different in nature move with the same
movements,
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Equally, proposition (2) does not seem to admit the universal
quantifier either. Xenarchus showed in his fourth argument'® that in
Aristotle’s universe it is not true to say that ‘all bodies of the same
nature move with the same movements’, for water and air sometimes
move downwards, sometimes upwards. Nevertheless, if natural move-
ment is understood as the movement to the natural place, irrespective
of whether this movement occurs upwards or downwards, then prop-
osition (2) will be universally true.

There is another universal proposition Aristotle wants to be true

in his universe:

(4) All movements that are different in species are the movements of
bodies different in nature.

This statement represents the central idea behind Aristotle’s ar-
guments for the existence of aether. For if proposition (4) is true, it
will indubitably follow that the celestial body possesses a nature which
is different from the nature of the sublunary bodies because its natural
motion is fundamentally different as well. If it were shown that prop-
osition (4) is in fact not universally true, Aristotle’s arguments for the
existence of acther would become baseless.

Precisely this, I take it, is Philoponus’ intention in the second
argument as put forward in fr. 1/4 (In de caelo 28,1 —11). What he

attempts to show is that

(5) Some movements that are different in species are the movements
of bodies of the same nature.

Before we cite the argument it is necessary to point out a certain
peculiarity. The argument does not involve particular affirmative prop-
ositions of the type just set out but what appear to be modal proposi-
tions. Philoponus evidently thinks that proposition
(3') Some bodies that are different in nature move with the same

movements
is equivalent to or at least implies the modal proposition

(3*) Bodies that are different in nature can (8vdéyetat) move with the

same movements.

15 See apwd Simplicium [n de caelo 23,31 —24,7.
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The probable reason why Philoponus chose (3*), rather than (3')
as premise for his argument will become apparent later; the argum;:n;
relies, at any rate, solely on this proposition and an immediate inference
he calls ‘conversion with negation’,'® fr. 1/4: In de caelo 28,6 —11:

“1f (3*) bodies that are different in nature like earth and water can

(&vdéyetar) move with the same movement, then, converting with negation

you will say: )

There is nothing to prevent (obdév xwAiver) bodies which move with a

different ;m-_;l not the same movement from being of the same nature, so

that, even if the heavens move in a circle but the bodies below the m(l)(m

move in 2 straight line, still there is nothing to prevent the heavens from

being of the same nature as the sublunary bodies and perishable like them,”

The argument runs as follows:

(3*) Bodies that are different in nature can move with the same move-
ments.

Philoponus thinks to infer directly

0 1 T
(5%) D:chrc??t movements can be the movements of bodies of the same
nature,

Philoponus indicates at line 28,8 that his argument relies on a logical
figure called oOv dviSéoet dvriotpogn, the conversion with (or by)
ncgatiup. This is a terminus technicus which originated in the context (!;f
the Stoic logic, and it is necessary first to clarify what it means. In his
w_urk on inferential forms Chryssipus distinguished five diffcrer;t modi
of clementary inferences. These are such that their validity need not be

dcm(lmstratcd by a formal proof: they are avanddeiktor.'® The first two
modi are as follows: "

(i) If p, then q; p; therefore .
(i) If p, then q; not g; therefore not p.

In the pre i i
. : present context we are primarily concerned with the second
modus, fo i i i
» tor Ammonius Hermeiou, the Alexandrian teacher of both

olv d i . 3

]_"msr:;;u?zo-clig»w;f;tpwn- A sh‘;;;hr variation of the following argument appears in

2586 . - Cf. also Farabi's rendition of it fr. 1/3 section 14 (Mahdi (1967),
Just as " . 3
“""'“:qpl:’r:::itii?:c(*‘:f) Tr(’&mtm‘m ;(JJ and (3*), Philoponus apparently takes the
Se, sition (3%) to be equivalent to or to imply iti §) abov

, Jce Sextus Empiricus Ady. math. 8.223, and cf. ['-'rcd[:? ‘(1;;;{;?0?;;‘03 (5) above.

These modi 5 Ha y
: re disting : : :
P inguished and exemplified by Philoponus in his commentary /n
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alls this modus the ‘conversion with ne-

Simplicius and Philoponus, ¢
lear formal definition at In de caelo 29,3 f.:

gation’.? Simplicius gives a ¢
“The contradictory of the antecedent follows from the contradictory of

the consequent.”

m ‘conversion with negation’

These remarks clarify that the ter
hetical syllogisms which

signifies an inference within the system of hypot
is equivalent to modus tollens or, in modern propositional calculus, to

the law of transposition:
(p— 9« (79— 7P

Returning to the argument of fr. 1/4 the second problem arising is

the fact that Philoponus’ immediate inference does not resemble the
m. Rather, it seems to consist

form of the second hypothetical syllogis
of two propositions (3*) and (5%), whereby the second could be regarded

as the contrapositive of the first.?' Also, as has been pointed out, both
propositions are not straightforwardly categorical but problematic: the
connectives &voéystar (28,7) and o0vdév xoMoet (28,8) indicate that the
modal category of possibility is involved.

Philoponus’ inference is fallacious because he
and clarity let the argument be reformulated in

commits a formal

error; for convenience
terms of the propositional calculus.
For this purpose let ‘different’ be equivalent to ‘not the same’, and

‘same’ be equivalent to ‘not different’. Further let

p = the nature is the same
—p = the nature is not the same, i.e¢., is different
q = the movement is the same

—1q = the movement is not the same, i.€., is different,
Then Philoponus’ argument may be formalised as follows:
(—p — Mq) — (719 = Mp)

n the law of transposition entitles one to

This, however, is more tha
ly legitimise the following infer-

conclude; the rules of transposition on

ence:

lso Galen Institutio logica 14,17—21; Frede (1974),

2 Cf, Ammonius In an.pr. 68,28. See a
150, and Lee (1984), 86 .

2 Jee (1984), 86 points out that
denote contraposition in predicate logic, €. g,

the term ovv dvuidécer dvrioTpogn was used also to
AaB — TBaA.
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(Tp — Mq) — (TMq — p)

Simplicius perceives this error clearly. He complains /n de caelo 28
1827 that Philoponus is ignorant of the conversion by ne atior;
because he does not place the negation particle in the proper placi Fo
the proper negation of the consequent of the conditional premise- ‘th:
movement can be the same” is ‘the movement cannot be the same’, and
not ‘the movement is not the same’. Simplicius’ point is that in ncg;tin
Mq Philoponus did not write 1Mq but simply —q. :

It is not possible to save the argument. Philoponus does not indicate
how he thinks he can infer after transposition:

‘ - (Mg — p)— (T1q — Mp).
This inference is invalid unless additional assumptions are imported
There is a choice between two assumptions: in
Either (1) 71 — p
or (2) 71g — T1Mgq
. I'he first assumption begs the question; it reads: ‘If the movement
is not the same, then the nature is the same’. But it is precisely th
possibility of this thesis which the argument intends to ;:stablish o
The second alternative is to assume: ‘If the movement is n;)t th
same, then it cannot possibly be the same’. That is to say, if the
:_I)Ivcx;cnf of two clementary bodies is different in species, it i}: impt)sf‘
; }|le; ; citlcl:t i::a\;ir l!:c the sa:-ne. ‘E. g since the parts of fire and the parts
e .Pam; [jn;rc move w1fh dlff.crcnt movements, it is not possible
o ! ' ve at any time with the same movement. Although
e Ij:r;::r;t:rm m:u’ld save Philoponus’ argument, it contradicts the
l’h}lr]r:{)nu: c}x;t;ﬁulj l:t:i to denjlonstratc. In the following arguments
s s:;lmi Zottl::;t?mc and Stoic opinion that the heavens
Weipriagbbmins .m ' ire, and he asserts that both fire and air
B s (:C\Tm.m. upwa_rds and circular.” In conse-
el }:Ewe“taitt: is possible for parts of fire to move
e e , ¢ same movements.
question may be asked, Why did Philoponus choose to use

the moda i
H___-_-_i__l_;-)remlsc (3*) rather than the more straightforward particular
d (1) I e : th impli
oy is true that —1q implies p, then it is valid to infer that —1q implies Mp
Ad (2 1f it is true impli
it is true that —1q implics T1Mgq, and if =1Mq implies p [Transp], and if

P implies Mp, then i
By Mp, then it v i
Ct, below R'r}:. I.-'II'_]‘;:?I%:IS“ be true that —1q implies Mp.
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affirmative proposition (3') ‘Some bodies that are different in nature
move with the same movement’? The answer is presumably that Phil-
oponus wanted to disguise the formal invalidity of his inference. obv
avii9éoer avTiaTpo@n, or rather contraposition, of particular affirmative
statements is generally not a valid immediate inference.

Simplicius’ further criticism at In de caelo 28,29—32, 1 take it, leads
in this direction. He says that in the case of problematic statements,
i.c., statements in which the affirmation and its opposite possess equal
possiblity, the conversion with negation does not possess the force of
necessity, o0k Exet 10 Gvayxaiov. He claims 28,32—29,7 that in Philo-
ponus’ argument the antecedent itself, rather than the negation of the
antecedent, follows from the negation of the consequent.* He supports
his point that in some cases of problematic propositions conversion
with negation is invalid with two examples as follows, /n de caelo

29,10—20:

(1) “If it is a man, then it is possible for it to be literate; if it is not
possible for it to be literate, then it is not a man.”

(2) “If it is an animal, then it is possible for it to move the upper jaw;

if it is not possible for it to move the upper jaw, then it is not an

animal.”

Whereas the conclusion of the former inference is true, the con-
clusion of the latter is false. Most animals are in fact incapable of
moving the upper jaw, yet there are some species that possess the ability
to do so, notably reptiles, €. g., the crocodile, cf. Simplicius’ example
29,16.% The reason Simplicius gives is that in the first example the
possibility of being literate applies universally to all mankind, whereas
in the second example the possibility of moving the upper jaw applies
only to some animals, In de caelo 29.9.14.19f. Simplicius suggests that
Philoponus’ argument is just like his second example and is therefore
invalid. The law of transposition does not apply in these cases, he
would argue, because the antecedent itsclf, rather than the negation of
the antecedent, follows from the negation of the consequent. If it is

2 . e.. if the movements of two bodies are different, then the bodies in motion are
different in nature rather than of the same nature.

% In modern biology this ability is called ‘kinesis’. Most reptiles as well as sharks
possess kinesis, see, €. ., J. Z. Young, 1962. The Life of Virtebrates. 2nd ed. New
York and Oxford, 377. — Cf. also Aristotle, Hist.an. 111, 492 b23f
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not possible for something to move the upper jaw, then it may still
very well be an animal, for most animals possess a fixed upper jaw.
In addition to these two points Simplicius criticises Philoponus’
terminology in order to cast doubt upon and ridicule his ability as a
logician.** Both Stoic and Peripatetic logicians used to call the condi-
tional premise of a hypothetical syllogism (i p, then q) ovwnppévov
comprising the antecedent (if p; fiyodpevov) and the consequent (ther;
q; gropevov).” The additional assumption (p) was called petainyig in
Peripatetic and mpooinyig in Stoic logic, the conclusion (then q)
supnépucpa and Emgopd respectively.® Neither school used a single
term to denote the additional assumption (p) together with the conclu-
sion (then q). At In de caelo 30,15—19 Simplicius points out that
Philoponus invented the term edtepov ouvnupévov for this purpose
which is entirely unusual.® It is not difficult to see the reason wh:
Philoponus used this term. It has been pointed out above that hi)s
argument does not represent the second standard form hypothetical
svllogism but the immediate transformation of one hypothetical and
problematic proposition into another. If the first proposition is called

ouynuuévov, one understands why he would call the second one
Seitepov CLVNHPEVOV.

5.2.3 Fragment 1/5

- ‘:\lth(.)lugh Philoponus has failed so far to show that the celestial
(}l y may we‘II be regarded as the same kind of substance as the
:ubJ]L(lln.ary bodies, he has succeeded in showing that the movement of
b 1 Jh : ;l;::; f:nmi- supply signiﬁcaflt information for the determination
o of a .body. In Anstor:‘le’s universe bodies of different
- ov].r]e' with ‘thc same motion, and Philoponus insists that it
b m((}ilja y prl)ss;hle that bodies of the same nature move with
3026 34 P;fclmcnt.s. In the following fragment (fr. 1/5: In de caelo
- ifr ) Philoponus f:!aburatcs this point. He attempts to show that
it Is possible to infer the existence of certain qualities of a body

from its
Its nat 1 17 1 1
________—__ural motion, viz. weight and lightness, it will nevertheless

;’ (SLFL h:.a’.-f caelo 30,1519,
‘. Philoponus /n an.pr. 242,24 —34 and Frede (1974), 80 note 18

= .
Cf. Phi
® Read rr':}';}:;nus“blr an.pr. 242,34 — 243,10 and Frede (1974), 118 note 2
Ny instead of npoinyag in Simplicius /n de caelo 30,18, '
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be impossible to infer, without additional information, the character of
the other qualities constituting its nature. For the sake of the argument
Philoponus agrees in fr. 1/5 that the heavens possess neither weight nor
lightness because they naturally move in a circle, and heavy and light
clements move upwards and downwards respectively. He then argues
that this concession does not entail the conclusion that the heavens are
also devoid of heat and cold, fr. 1/5: In de caclo 30,29 —34:
“For even if light bodies always happen to be hot, and equally, if heavy
ones are always cold, it will not necessarily follow that those bodies which
are neither light nor heavy are devoid of coldness and heat. For the
conversion from the antecedent (| £k tol fyovpévoy @vriotpoen) is not
sound. Look: if someone is a man, he is also always an animal; but it is
not true to say that if someone is not a man, then he is also not an animal.”

From a purely logical point of view this argument rests on the
avoidance of the fallacy of denying the antecedent. However, the
question presents itself, Why did Philoponus find it necessary to attack
this fallacious argument? One answer would perhaps be that he took
it to represent the general strategy of De caelo 13. For in 13, 269
b 18—270 a 12 Aristotle lays down that the heavens are neither heavy
nor light, and continues 270 a 12—14:

“It is equally reasonable to assume, t0o, that this body is ungenerated and
indestructible, and neither subject to growth nor alteration.”

Aristotle first establishes the absence of weight and lightness and
then shows indeed that no contrary at all pertains to the heavens. But
the two steps are not linked with each other directly such that the latter
is taken to follow from the former. Rather, the circularity of the celestial
motion provides in both cases the reason why Aristotle postulates the
absence of any kind of contrariety. It is therefore not entirely clear
whether Philoponus indeed intended to attack this passage in De caelo
13, or whether he had some other argument in mind. It is clear,
however, that fr. I/5 supports the claim made at the end of fr. 1/4 that
nothing prevents the heavens from being of the same nature as the
sublunary elements, and from being perishable like them.* For if it is
true that the absence of weight and lightness does not entail the absence
of the other primary qualities (e. g., hot and cold), then it is still possible
that the heavens are perishable because of this. Philoponus could have

Y Simplicius remarks at /n de caelo 28,11 that Philoponus is eager to draw this conclusion
in virtually every argument.
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supported his claim by pointing out that some celestial bodies are
evidently hot.”

Simplicius’ swift rebuttal of this argument is worth mentioning
Philoponus has made the logical point that the following argument i«;
invalid: “

If p, then g; not p, therefore not q.
(Fallacy of denying the antecedent)

At In de caelo 30,34 —31,6 Simplicius argues that there are cases in which
the above argument may be valid, 31,1f.:

If the {propositions; terms) are co-extensive (8Ei0alewv), then there is

nothing to prevent the conversion (dvtiotpogn)) to be formed from the
antecedent,”

rather than from the consequent of the conditional premise, as required
- e ’
in modus tollens. He gives the following example:

If it is 2 man, then it is capable of smiling,

One may infer both that:

It is not capable of smiling; therefore it is not a man.

and

It is not a man; therefore it is not capable of smiling

In_ this example the terms ‘man’ and ‘capable of smiling’ are co-
extensive, for being capable of smiling is a proprium of man. Simplicius
further m;?mtains that Philoponus’ argument fr. 1/5 is not sound in th;’:
:nrztext ’of prir‘nary qualities because the terms ‘hot’ and ‘light’ as well
c:m::éﬂip]:;n:iha:l:avy’ are.co-cxtensivc. In defence of Philoponus one
R o—?xter}sweness breaks down in the case of the primary
qualities *wet’ and “dry’. L e., although it may be true to say that an

elementary i 3
— body moving, e. g, upwards is hot, it remains uncertain
t the body in motion is fire or air.

——

1

It can only be coni ;
Pevsens ’L’::r‘;rl’; ‘;_’I“I‘i;{fuwd that l’hll{:pupus adduced an empirical argument in the
“Yer <ehe Gr-arln.n e _Id stflelsc“’bere, as is clear from fr. I11/59: In de caelo 89,20 —22:
o/ u:cl!rtlaal'!)_ I arguing on the assumption that the celestial bodies are
e wh“.; p is is clear from his frequent appeal to the heat of the sun ...”
Sltin ‘h ctuses to acknowledge any kind of quality in the heavens, has to
¢ heat of the sun as a sublunary phenomenon, cf. Meteor. 13, 341.3 12 ft,

also ta

and Gilbert (1967), 481 ff.
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5.3 Against the Division of Locomotion

In his refutation of Aristotle’s line of argument in De caelo 12
Philoponus follows the text very closely. Having attempted first to
unsettle Aristotle’s conception of the relation between nature and
movement, he continues with an attack on Aristotle’s division of
locomotion.* He aims to show first that the given diaipeoig is incon-
sistent, fr. 1/6 (In de caelo 31,6—16), that the theoretical distinction of
rectilinear and circular motion is an inadequate representation of the
actual movements in nature, fr. 17 (In de caelo 32,1—11), and finally,
that a juxtaposition of rectilincar and circular motions gua physical
motions is unwarranted because the bodies in motion, i. e. the celestial
whole on the one hand and the sublunary parts on the other, are not
on an equal footing, fr. 1/8 (/n de caelo 33,17—20). Philoponus denies
in these arguments that Aristotle is justified in theoretically dividing
the genus ‘locomotion’ into species, and in assuming subsequently that
this theoretical division corresponds to and represents the types of
simple locomotions encountered in nature. >

5.3.1 Fragment 1/6

Philoponus attempts to show that the Peripatetic derivation of the
number of kinds of simple bodies from the number of simple motions
leads to absurdities. First Philoponus grants his opponents that the
natures of fire and earth are different because their movements are
different in species. He then argues by analogy that if this is the case
in the sublunary region the same must be true in the case of the
movements in the heavens, fr. 1/6: In de caelo 31,7—14:

“Just as in the case of the four clements: even if rectilinear movement is

one in genus, there still exists, since the movement away from the centre

is different in species from the movement towards the centre, 2 difference
in species between fire and earth because of this. In the same way, since
there is a difference in species between westward and castward movement,
the moving bodies will also be different. And the planets, if they indeed

32 Cf. above 3.1.2.

% As pointed out above in section 3.1,2 Aristotle sets out to distinguish theoretically
between circularity and straightness, and then continues to speak without qualms of
motion about, towards, and away from the centre (of the universe).
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differ naturally in speed from one another, as earth and water do although
they possess the same downward momentum, differ in species because of
being faster and slower.”

Philoponus calls for consistency. Circular motion must be divided
at least into castward and westward motion. In addition, if one is
prcparcd to differentiate the downward movement of water and earth, ™
it is equally necessary to differentiate between the different mavemcr;ts
of the planets. However, if this kind of consistency is adhered to, the
consequences are disastrous, fr. 1/6: In de caelo 31,14 —16:

“Therefore he says that the simple bodies are not five only but equal in
number to the spheres plus the four elements.”

Since each celestial sphere must be regarded as consisting of a
specifically different body, the absurdity follows that one must assume
— at any rate in Aristotle’s own system as proposed in Metaphysics
X118 — no less than 49 different celestial bodies in addition to the
four terrestrial elements.®

5.3.2 Fragment 1/7

. In the following fragment, Philoponus continues the polemic on a
diff(.?rcnt. level. He attacks Aristotle’s assumption that the celestial
motion is circular, For this purpose he relies on the Aristotelian defi-
nition of kinetic circularity ™ as formulated more precisely by Alexander
of Aphrodisias, fr. 1/7: In de caelo 32,1 —11:

If .-\lc?:andcr was correct in pointing out that Aristotle defined that kind
of motion as circular in the proper sense which takes place around the
cti‘nm: of the universe, but if those kinds of motions which do not take
2 ;C;}car:m:;di;hﬁ centre of the uni}rerse are ncither strictly circular nor
o .[hc X }w:- e slts:lrs t.oo — which move with their own movement
i ri’l[zir s, zbht_ht, astronomfzrs'hold. — revolve around distinet
et e evidc:lw;r}l W u:.h do not coincide with the centre of the universe,
o m{. i at neither the stars themselves nor their epicycles nor

alled eccentric spheres carry out a proper circular or simple
—_—
" As was thou

5 ght to be necess -
% On the us ary by some commentators, cf. above 3.1.4,

blem of the correct number of spheres cf. Easterling (1961), 138 ff., and

Hans g Simplicius’
5 :]‘;;:85-1 Jf!(.:‘f;: - _:nmpi@us reply at In de caelo 31,16 ff. is remarkably timid; although
es differ in species kinetically, they do not differ in matter.

LT

“ln Cael, 12

cael, 12, 268 b 20f i i i

i f. Aristotle says that circular motion takes place about the
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movement, because both downward and upward movement are observed.

For even if this conflicts with Aristotle’s hypotheses, the stars are clearly

seen to reach a perigee and an apogee.”

Philoponus relies on Alexander’s rather than Aristotle’s version of
the definition of circularity because the precise formulation is more
open to criticism. Alexander adds that any movement which does not
take place around the centre of the universe, i. e. any eccentric motion,
is not circular nor simple in the strict sense. If Alexander’s version of
the definition is accurate and in agreement with Aristotle’s intentions,
the conflict between Aristotle’s assumption that the heavens move in
a circle and the astronomical theories based on observation is clearly
inevitable. For observation shows, as Philoponus points out correctly,
that some celestial bodies are sometimes at apogee and sometimes at
perigee.”” In order to account for these variations astronomers since
the third century B.C. had attempted to devise systems to replace
Eudoxus’ theory of homocentric spheres. Whereas Callippus and Ar-
istotle sought to save the phenomena by mere modifications of Eu-
doxus’ theory, Autolycus of Pitane (2nd half of the fourth century
B.C.) was the first to realise that the variation of the size of the moon
contradicted the theory of homocentrics. It was clear that no modifi-
cation allowed for the variation of the distance of the planets from the
carth.® Apollonius of Perga (262—190 B.C.) is credited with having
produced the theoretical framework for the more successful theory of
eccentrics and epicycles as worked out by Hipparchus (190—126 B.C.)
and later Polemy (f/. ca. A.D. 127—148).” Irrespective of the mathe-
matical exactitude of these theories, they presented the problem of the
physical counterparts of the contrived eccentrics, epicycles, and their
deferents. Aristotle, for that matter, may have been a realist in the sense
that he may have regarded his theory of aether as compatible with the
astronomical theories of his time.* Yet, the reconciliation of more
advanced mathematical theories of epicycles with a physical theory

¥ E.g., the moon; in antiquity, the variation of the brightness of Venus, which is due
to its phases, was wrongly supposed to have the same explanation.

* Cf. Simplicius /n de caelo 504,20 —24 and see Pedersen, Pihl (1974), 80 F.

¥ See Pedersen, Pihl (1974), 81 ff. and Dreyer (1953), 149—170.

# The theory of aether is in fact compatible with the theory of homocentrics only in
so far as the proper circularity of the celestial motion is concerned. Incompatibility
arises because the latter theory, unless it be regarded merely as a mathematical model,
requires contrariety in celestial motion (i.c. counteracting spheres); this was ruled
out by Aristotle in his theory of acther, but not in Metaphysics X11 8; cf. above 4.3.2.
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posrularing the existence of a homogcneous celestial aether was no
doubt recognised as a problem.*' Theon of Smyrna (f. ca. A.D. 115—
140), for example, assumed that the epicycle is the equator of a solid
sphere which moves freely along the deferent inside a hollow sphere.
The planet itself is attached to the equator of this solid sphere.*? And
Ptolemy, who at the beginning of his A/magest argues that the heavens
are spherical because they consists of aether,* “composed a thoroughly
cosmological work, the FHypotheses of the Planets, which includes a rather
unsatisfactory physical mechanism for epicyclic motions.”*

In contrast to these attempts Philoponus approaches the difficulty
radically, bringing the theory of aether into conflict with Hellenistic
astronomy. In fr. 1/7 (In de caelo 32, 1—11) he points out that Aristotle’s
hypotheses clearly contradict the phenomena. The movements of the
things in the heavens are not circular and simple, but eccentric and
complex. In consequence, Aristotle’s theoretical method of dividing
‘locomotion’ into simple circular and simple rectilinear motion in the
context of a cosmological treatise can no longer be justified. According
to Philoponus, the physical theory of acther is already refuted by the
successful astronomical theory of epicycles.

5.3.3 Fragment 1/8

. I‘n addition, Philoponus continues in fr. 1/8, even if the theoretical
ivision were sound and the heavens moved indeed with a simple and
circul: o :

ircular motion, it might nevertheless be objected that a comparison of

celestial and subl S :
ey ublunary motion is not possible, fr. 1/8: In de caclo

“Arie . " .
hc:‘lrbm-t[e did not make the comparison between the elements and the
avens on the same assumptions, because in one case he took the whole

—_—

4 . .
;:::::;:::t s‘(:ience generally follfcw Duhem in their opinion that most ancient
s Mtr:nwut:' not (_juncl:rncd with the physical implication of their systems. That
o r;‘,'g)om;‘ “?: in fact deeply rooted in physics has been shown by G. E. R.
mr;mn;ﬂm ".th m;- : thcd remarkl made by Kuhn (1957), 105: “The Hellenistic
i o > asured the universe, catalogued the stars, and grappled with the
the planets were clearly not indifferent to the cosmology developed by

their Hellenic » g
o predecessors. .
Cf. Dreyer (1953), 160. . Gl the: poatilem seo aleo: Rowee {1985).

Cf. Al 4 H
- Kuh/n ;&Ifagm‘ 1 3. See the translation by Toomer (1984), 40.

957y 1¢
Ve hi;:;uwf‘ Rxljsen (1985), 18 concludes: “Prolemy accepted Aristotle’s aither
§ interlocking spheres transmitting motion from planet to planet.” ‘

az
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as moving in its proper place, but in the other case he took a part as
having abandoned its proper place and to have come to be in its counter-

natural place.”

Whereas the movement of the heavens is the movement of a whole,
the movements of the elements are movements of parts. Modern
commentators see the difficulty in the fact that in the one case the
movement is in the proper place, whereas in the other it is movement
towards the proper place.”® In introducing the part-whole distinction
Philoponus has made a far stronger point. It may be conjectured that
this distinction has led him to the suggestion that the movement of the
heavens ought to be compared to the movement of the totalities of the
clementary bodies. In fr. 1/9: In de caelo 34,7—9 he says that

“both the firesphere and the air move in a circle, and they possess this
movement by virtue of their own nature — just like the heavens.”

Philoponus argues that the movement of the totalities of fire and
the adjacent sphere of air move with a movement that is identical in
kind to the movement of the heavens. However, since a movement is
determined not only by its shape (circular, rectilinear, simple or com-
posite), but also by its origin (nature or an external force), one may
speak of identity of motions if and only if both factors are identical.
Hence, Philoponus assumes for the sake of the argument that the
movement of these spheres is simple and circular. Subsequently, he
attempts to show that it is also caused by nature, just as the movement
of the heavens, fr. 1/9: In de caelo 34,10. For this purpose he borrows
an argument from Aristotle:

“It is better (xaAAov) not to be at all than always to be in a state contrary

to nature.” "

The argument could be continued as follows: Since the firesphere
does exist, and since it cannot be in a state of permanent frustration,
its motion must be natural. Importantly, in the attempt to show that
the movement of the heavens is not unique Philoponus argues that
some totalities of the sublunary elements move in a circle naturally. In
the course of a methodological criticism of Aristotle’s division of

 Already Theophrastus asked in the Metaphysics why the heavens, given that they ar¢
in their proper place, are not enjoying rest rather than pursuing eternal motion;

Metaph. 115 a 23—25.
% Aristotle uses a similiar argument when he attempts to show that the heavens cannot

consist of fire, cf. Cael. 12, 269 b 5—10.

cf.

I3
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motion?” Philoponus arrives at a notion of extreme importance in his
development of a theory of cosmological dynamics. At the centre of
the first book of the contra Aristotelem lie the exposition of the theory
of the naturalness of sublunar circular motion and its defence against
Alexander’s earlier interpretation. Moreover, as will be seen, the theory
contrasts sharply with the current Peripatetic-Neoplatonic orthodoxy
in late antiquity. The controversy and Philoponus’ position in it are
the subject-matter of the following section.

5.4 The Movement of the Firesphere

It is first necessary to outline the various theories on the movement
of the outer sphere of the sublunary world. Subsequently, the relevant
fragments 1/9—17* will be commented on.

5.4.1 The movement of the firesphere in Aristotle’s Meteorology

In De ¢ , 3 ; .
k. n e caelo IV Aristotle summarises his theory of natural motion
‘and place of elementary bodies. According to him the sublunary uni-
verse is stratified in concentric layers of the elementary masses: the
spheres of earth, water, air, and fire. The loci of these spheres are the
n:tur.al places of the elementary bodies constituting the spheres, and
: e dlsplsfced elemental parts, if unobstructed, move to the appropriate
tl)a 1;3' virtue of a natural principle. The concept of natural motion is
;osc v connected with the concepts of ‘weight’ and ‘lightness’,* and
1re a3 agt o 1 ]
CLI‘L. the I;ghtt.:-,t clement, rises to the top of the other elements until it

:ases to rise and comes to re i

§ st at the circumferenc
el ence of the sublunary
In ¢ i i
- hzz Meteoralagy, which presupposes this theory, the stratum of
: 18 said s1 Fw
) consist not of what we are accustomed to call fire but

_—

e

y that Ari illicitly j ili
s ": llst::tlc illicitly juxtaposes rectilinear and circular motion because the one
£5 to parts whereas the other belongs to a whole.

“CF Cael. 1V ;
l'lﬂturuT ;_I:(:rt_.’-‘ '."ill! b 19—26, Weight and lightness as such are not the principles of
ion; rather, whatever causes upward (downward) motion also causes

lightness (wei

ss (weight), 310 2 20— ion { - I

! inliry, B ‘_)& o aail“wcb;,l :nd the motion is the actualisation of the respective
Cael IV 4, 311 b 21 fF, .
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rather of the hot and dry exhalations (dvaSvpidoeig) from the earth.*
This quasi-fiery substance is highly inflammable but only potentially
fire since it is not actually alight. In the following discussion it is
referred to as ‘fuel’, vmékxavpa, a word which for the ancient commen-
tators became the ferminus technicus for the outer stratum of the sublunary
world: the ‘firesphere’.”® The firesphere is bounded by the celestial
region; in order to explain various meteorological phenomena Aris-
totle supposes that the sphere is carried round in a circle by the agency
of the heavens.® Since this is stated unambiguously, the problem arises
how this theory is to be aligned with the equally unambiguous statement
in De caelo 1 2 which says that is impossible for any one of the sublunary
bodies to move in a circle — either naturally or by force.™ The
explanation of this straightforward contradiction caused the ancient
commentators considerable difficulty. The whole doctrine of the exist-
ence of aether seemed to be at stake. Whereas Platonists as well as
Stoics seized the opportunity to attack Aristotle on the issue, the
Peripatetic camp had to resort to modifications of Aristotle’s theory in
order to save it.

5.4.2 Solutions to the problem of the firesphere

In general, the question of whether or not the firesphere is in fact
moving does not seem to have been disputed in Antiquity. Persuaded
by the evidence of meteorological phenomena, all thinkers agreed that
the totality of fire moves in a circle. Disagreement, however, arose over
the question of the origin of this movement. Is it a natural or 2
counternatural movement, or of a still different kind?

Depending on what stance natural philosophers took on the issue
of the substance of the heavens, they interpreted the movement of the
firesphere in correspondingly different ways. The philosopher Xenar-
chus (first century B.C.), who sympathised with Stoic thought and
denied the existence of aether,* proposed a theory according to which

L'

Meteor. 13, 340 b 21 -29.

Meteor. 14, 341 b 121f. and LS] s.v.

2 Meteor. 13, 340 b 4ff; 4, 341 b 2ff.

% See Meteor. 13, 340 b32—341 a 3; 14, 341 b22—-24; b35f; 17, 344 a 1113,

S Cf, Cael. 12, 269 a7—18. Nevertheless, the text of De caelo 12 is not entirely
consistent on this point either, see above 3.2.4.

See Moraux (1967) and esp. id. (1973), 197214,

L

5
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the rectilinear movements of the elementary parts towards their natural
places ar¢ not regarded as natural movements. For, Xenarchus argues,
the element is still in a counternatural place while it is in motion.
Xenarchus spoke of natural movements only when the body is already
in its proper place, for only there has the element achieved its full
actualisation. Once they are in their natural places the elements either
pursue rest, Of move in a circle. The natural state of earth, water, and
the lower air is rest, whereas it is natural circular motion for the upper
air and fire. The circular motion of fire is identical to the movement
of the heavens, and the heavens thus consist of fire as well.*

This theory is not only influenced by the Platonic and Stoic tenets
that the heavens consist of a particular, pure kind of fire but also by
Plato’s refusal to attribute the qualities ‘heavy’ and ‘light’ to clementary
bodies without qualification: According to Plato, only elements in their
counrcrnatul:al places possess these properties and the corresponding
movements.” Simplicius mentions /n de caelo 20,10—12 that the thcorsr
just sct out was not only held by Xenarchus but also by Ptolemy in
his books On Elements and the Optics as well as by Plotinus.* Inciden-
tally, Philoponus describes the same theory in his commentaries on the
Meteorology and the De anima, and in a general manner he refers to it
s the theory of the Platonists.®
- As it seems, in his commentary on the De caelo Alexander of
Aphrodisias had attempted to refute Xenarchus’ objections to Aris-

:totFe;"" subsequently, he developed a different theory designed to save
Aristotle’s arguments for the existence of aether. Simplicius first reports
I de caelo 22,18 ff. that Alexander denied that the rectilinear movements

of tfu’. clementary parts are not natural movements. The upward motion
'Of: fire, for instance, is not a movement towards the full actualisation
of that fire, but a movement of fire proper towards its natural place,
In de caelo 22,2325, Alexander thus retains Aristotle’s theory of natural

rectili . p
: fear movement. As regards the circular movement of the fire-
:-__________‘

M f o
» & h;gh(c;ufg In de caelo 21,3322,17 and Moraux (1973), 19.

taels IV presumpens 10 Att. 112,2. As opposed to this Aristotle’s theory in D
BiCE bssizes = 'Iﬁ ;.g,"): (.33 H.(and Plotinus I!:.-m. 11 1.3 and 8.

the same lil(—'lt;r\-‘in ;iq: Jr_"'-“— ) and fn de anima (1.5.32-—66,14. Proclus operates with

f‘?:m-:'m,, 380,23 38],i, rguments against the Christians, see apud Philoponum contra

Cf, ﬂimp]icjus 7
- n de caels 22,18, 24,21, A " - .
does not raise this Pwhl; at all. 21, Alexander’s commentary on the J'I'feteomfﬂg}'
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sphere, he defends Aristotle with an argument which takes its movement
to be composite instead of simple. For, Alexander says, inside the sphere
of fire some of its parts move upwards, others downwards; at the same
time the whole sphere moves in a circle. Hence, the movement of fire
in its natural place is a composite movement, and in this way Alexander
evades the question of whether simple circular movement in the case
of fire is possible.! Since according to Alexander it is not simple,
Aristotle cannot be accused of self-contradiction.

It is evident that this solution to the problem is far from satisfactory,
and in late antiquity Peripatetic philosophers had second thou ghts about
it. In his commentary, Simplicius outlines a quite different theory.®
According to him, Aristotle did not flatly deny that any of the four
sublunary elements can move in a circle. He only said that circular
motion belongs to them neither naturally nor counternaturally.®” There-

fore, given that fire indeed moves in a circle, its movement is neither
natural nor counternatural.® Simplicius compares the movement of the
firesphere to the movements of the planets which are carried round by

the agency of the fixed sphere. He claims that both movements are not

natural; but they cannot be counternatural cither, for in that case they -

would certainly be harmful (BAaPepdc) and not permanent (00 HOVIROS,

21,21 £). In consequence, the movements must be due to a useful force
(Bio Emweelic) and should be described as Omép pooLy, ‘supernatural’. I
He explains that this supernatural movement is added to the firesphere

naturally or imparted (Ev8186van) to it as a living motion by a superior

being.
E. Evrard suggests that the originator of this theory may have

been Ammonius, since all his major pupils accepted it: Damascius,
Simplicius, Olympiodorus, and even Philoponus in his Physics com= 1

mentary and in the contra Proclum.*® Although this hypothesis may not

' See apud Simplicium /n de caelo 35,20 ff.

See In de caelo 21,1 —25; 35,12—20 and 51,5—28.

Cf. Aristotle’s argument Cael. 12, 269 a7—18.

o Though Simplicius seems to accept Alexander’s point that the movement is composite,
he still finds it necessary to aceount for the circularity of that motion, cf. /n de catlo
21,10 ff; 35,13 £; 36,3—6 and esp. 37,2933

6 Cf. In de caelo 3734—382; 51,22—26. Note that in accordance with Aristotelian
dynamics Simplicius speaks of imparted motions. Towards the end of his life, the
impetus theorist Philoponus will speak of the celestial motions as being due to
imparted forces. Cf. below the brief final discussion in 8.3.

“ See FEvrard (1953), 305f; 309—314, Cf. Philoponus /n phys. 198,12—19; 198,
32—199,12; 378,21 —31; contra Proclum 240,28 —241,10; 278,19—28.

]

&

The Movement of the Firesphere 129

be incorrect, there is no good evidence to support it, and Ammonius’
name is never mentioned in context.®” On the other hand, a passage in
Philoponus’ commentary on the Meteorology — his last commentary on
Aristotle® — suggests that Damascius had, if not originated, at least
proposcd this theory in one of his works. Philoponus says /n meteor.
97,20f.:

“From this it is clear that‘ the motion does not belong to (the comets)

supernaturally, as Damascius says somewhere else, and which we have

refuted.”

[t is not impossible that Damascius, rather than Ammonius, in-
vented the theory, probably whilst he was teaching in Alexandria,%
and that it subsequently found wide acceptance amdng Peripatetics in
late antiquity. Philoponus, when he wrote the commentary on the
Physics around 517, still accepted the theory of supernatural motion. At
In phys. 378,21 ff. he first denies that any of the things moving in a
straight line by nature can move in a circle, and then continues 25— 29:

“For even though the firesphere and the continuous air move along

together with the whole, (this movement) is not according to nature but

supernatural, just as the b(?dies of living beings — which are heavy by
nature — are not moved with a transverse motion by nature but by soul.

So it is impossible that one and the same thing which moves in a straight
line naturally also moves along a circumference.”

It is noteworthy that the movement of the firesphere is compared,
by an analogy, to the movements of living beings moved by a soul.”
;‘\CC(}.!'dmg to Philoponus’ Physics commentary, another tenet belongs
to this theory: the totalities of the elements in their proper places do
not possess any natural movement at all. Though this is evident in the
;:as\c of water and earth, it is also true of air and fire; nevertheless, the
atter are moved by the agency of the heavens supernaturally.”

.“Imcurdmg to Simplicius the case is slightly different. No element
ever loses its inclinati ; ?

Oses its inclination (ponn) upwards or downwards respectively.
i It is r ;
m:; c. g, nl“:m.a.rk:}blc that no traces of the theory can be found in those of Philoponus’
5 mentaries \:'hn:h are said to be based on Ammonius’ lectures.
-l;.L hvrard_(l‘.?afﬁ); Wildberg (1987 a).
m“]'f:;::lflu* is !x:l:cvn:&i. to }Ita_vc been born in 458 — thus being about 30 vears senior
e h\{‘n;nuh andlblmphc:us — and to have taught at the school in Alexandria
The .;mt )ecsllmc diadochus at Athens, cf. Kroll (1901), 2039—2042

ame a & | r 1 i 1 ! ‘

251 5 nalogy is drawn by Olympiodorus in his commentary on the Meteoralogy

L. In phys. 198,12—19; 198,32—199.12.
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Accordingly, the whole of fire always inclines towards the heavens, and
the whole of earth always inclines towards the centre. But whereas
carth necessarily comes to a rest, fire is supernaturally moved in a
circle.”™

It is possible to summarise the orthodox theory of natural cos-
mological motion in the Athenian and Alexandrian schools as follows:
The elementary bodies possess a natural movement towards their natural
place. There they either come to a rest or move in a circle supernaturally.
The cause of this supernatural movement is the motion of the celestial
body. The rival ‘Platonistic’ theory vigorously denies the existence of
aether. The heavens and the upper fire are not theoretically distinguished
in the sense that the former is regarded as the cause of the movement
of the latter. Since fire is the substance of the celestial bodies it possesses
circular motion by nature, and so does the upper air, in contrast to the
lower air, water, and earth, which are at rest. The rectilinear movements
of the parts of clements towards their appropriate places are not
regarded as natural movements because an element in its counternatural

place is not fully actualised.

5.4.3 Philoponus on the movement of the firesphere:
Fragments 1/9—17*

We may now turn to Philoponus’ novel solution to the problem
of the movement of the firesphere as developed in his polemic against
Aristotle. His primary interest is to show that the circular movement
of fire is both natural and simple so that its movement cannot be said
to be different from the motion of the heavens in any respect.

The following fragments 1/9—17* may be divided into two groups:
fragments 1/9—13* put forward arguments for the movement being
natural, fragments 1/14—17* arguments for its being simple. 1f the
movement of the firesphere is both natural and simple, it must be
identical to the movement of the celestial spheres. The conclusions of
these arguments constitute part of a new theory of cosmological motion
which incorporates ideas of both the ‘Platonistic’ and the ‘Peripatetic’

theories.

2 Cf. Simplicius In de caelo 21,29—31; 65,7f.; 67,7—14.
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In fr. 1/9 (In de caelo 34,5—11) Philoponus expresses the opinion
that the movement of the firesphere must be natural because it is
impossible that something permanently move contrary to its nature,™
In consequence of this Philoponus asserts fr. 1/12*: ibid. 35,14 —18:

“Fire has two natural movements, the one in an upward direction which

belongs to thf: parts of fire which have become detached from the totality

the other, a circular one, which belongs to the totality itself, so that thcrt;

is nothing to prevent the revolving heaven itself from consisting of fire
and the movement will not be contrary to its nature.” '

This theory of the two natural movements of fire manifestly
contradicts Aristotle’s dictum at Cael. 12, 269 a7—9 that each sublunary
body possesses only one natural movement. In fr. 1/10* (/n de caelo
34,21 —24) Philoponus remarks that this cannot be considered as a valid
objection to his theory because the dictum is not even observed in
Aristotle’s own theory of cosmological motion, a point which is elab-
orated later in frr. [/33—35; in fr. 1/10* he merely says that water and
carth both incline towards the centre of the universe, and it is therefore
true to say that water moves with the movement of earth, and vice
versa. The argument relies on the supposition proved earlier that the
movements of the elements water and earth are in fact identical in
species.

o : :
In fr. 1/11* Philoponus uses a part of Aristotle’s proof in Cael. 12
[} 3 75 : ,
269 2 9—18" for his own purposes, fr. 1/11*: In de caelo 35,5—8:

dFur if a sin_glc thing possesses a single contrary, and if the movement

ownwards is contrary to the natural movement of fire, then circular

movement 'wzll not be contrary to it as well. In consequence, circular
r.mncment‘ls not counternatural for fire. For the counternatural is the
contrary. Therefore, circular movement belongs to fire naturally when it
1s In its proper place.” '

T , . ,

. he general conclusion drawn from all this, of course, is that since
¢ move . 1 1
ity ment of the firesphere is natural nothing prevents the heavens
consit = NI .
e l?hl‘mng' of fire, which in turn implies that the heavens are
A S ‘:!a )’:; |2ust like the things of the sublunary world; cf. fr. 1/13* (/n
caely —_ .

Bicor. h. 8—33). Two aspects of these arguments are noteworthy.
S, In A g g
- the contra Aristotelem Philoponus accepts the ‘Platonistic” po-

on that the movements of the totalities of
otalities of the elements are natural,
___-___——-———_
I > -
. See fr. 1/9: In de caelo 34,10¢.

™ Cf. the Arabic f; i o ,
S GF a{_“wcr;i.:;;r, 1/3, section 12 (Farabi; Mahdi (1967), 259).
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although his reasons are not the same as, ¢. g., the ones adduced by
Xenarchus. However, at the same time Philoponus does not disown

the ‘Peripatetic’ notion that the movement towards the natural place is

a natural movement. At least in the case of fire and air he assumes two
natural movements,”® and by synthetically combining notions from two
rival theories of cosmological motion he arrives at a yet distinct, third
theory of his own. Secondly, the question may be asked to what extent
Philoponus attacks the current theory of supernatural motion. Since he
develops his new theory in the course of his critique of Aristotle, it is
almost impossible to assume that he did not defend it, e. g., against
Damascius’ theory. Simplicius does not cite any polemic of this kind,
but he does say that Philoponus debases (rapayepdreer) the idea of
supernatural motion and departs from it; see fr. 1/12*: In de caelo
35,14—20.7

For the time being it is necessary to return to fragments 1/14—17%
where Philoponus defends his claim that the heavens consist of fire
against Alexander who said that the movement of the firesphere is not
simple but composite. The implication of Alexander’s point is clear:
The firesphere and the heavens would remain kinetically distinct, and
therefore distinet in substance. Plotinus, who must have known Alex-
ander’s theory,” holds that once fire has reached its proper place it
strives to rest, moving neither upwards nor downwards,” It only
remains for it to be carried along by the soul by virtue of natural
attraction.® Its movement is evidently meant to be simple, although
this is not explicitly stated. It seems clear that Plotinus would deny,
against Alexander, that inside the outer sphere of fire the parts move
upwards and downwards. In contrast to Plotinus, Philoponus concedes
that these parts do indeed rise and descend, and are rarefied and
condensed, but he does not agree that the movement of the whole

" Philoponus would probably have argued consistently that both movement downwards
as well as rest belong to water and carth naturally, cf. fr. 1/18: In de caela 42,20 —22.

7 For a further discussion of this problem and its implications for the chronology of
Philoponus’ later writings see Wildberg (1987 a), 202—209.

% See Merlan (1943) who draws the conclusion that ... it seems that Plotinus is'

indebted very much to Greek philosophy as it existed in the second and third
centuries, Perhaps, even as far as Plato and Aristotle are concerned, it is more
important to know how they were interpreted in Plotinus’ time, than what they
‘really’ had said”, 191.

™ See Fnn. 11 1.3,13—18. Cf. also Il 1.8,1-5.

0 yari puaikily OAxiy EAxopéve Oro yoxfg, Eme. 11 13,18 Although induced by soul

its movement is xata gooty, 11 1.8,15ff
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sphere is not simple becanse of this. He defends his point as follows, fr.
1/14: In de caelo 36,15—18:
“For it is possible that, when fire is carried upwards and water downwards
some of its parts are hurled here, others there, by the agency of some kinc;

of wind, but the whole nevertheless moves with a simple movement away
from and towards the middle.”

Moreover, he argues by analogy, irregularities are observed in the
movements of the planets: Venus is sometimes more apogee, and
sometimes more perigee, but the whole movement of the heavens is
nevertheless simple, fr. 1/15 (/n de caelo 36,21 —25). Further, rarefaction
and condensation do not, as Alexander asserted,® render the local
movment of the whole non-simple. For the former are changes of
quality, but the latter is a spatial movement, fr. 1/16 (/n de caelo 37,3—12).
Whereas the arguments of frr. 1/14 and 15 rely on the part-whole
distinction, fr. 1/16 distinguishes between qualitative and local change.
Philoponus attempts to show that whatever changes may occur in the
parts of the clements, the movements of the totalities of the elements
are simple all the same. Fr. I/17* (In de caelo 37,12—29) contains an
argument in which, as it seems, Philoponus deliberately misreads Alex-
ander, for he supposes that according to Alexander’s argument the
totalitics move not only in a circle but also upwards and downwards
as a whole, fr. I/17*%: In de caelo 37,16 —18:

|,§c§ };Zc(f‘ln;aznggzii:zd?‘izchicvou’sly di‘storts the passage (in Alexander)

pwards’ and ‘downwards’ to refer to the whole,

and he tries to show that the firesphere can move neither upwards because
it touches the lunary sphere, nor downwards by nature.”*

At the end of fr. 1/17* Simplicius once more repeats the main

argument for the naturalness of the circular i
motion of th
In de caelo 37,26 — 29 e firesphere,

li\'ct . - 2 . 4

m(,\rc,(-([l.m (:irlammarlan) frequently brings in the argument that if circular

w()u”mm 1 id not belong to the firesphere and the air by nature, they
d not last for a long time because the movement would be contrary

O nature I'(l 3.] 5 i . 1
. S50 Arlh‘tf)tlc SAVS thﬂt Wha( 1s contrar i
; | . d
\"l‘l‘:' i Il J.g‘u.‘. } _\' to nature 1s desl’r”}c

Fro is it i i
ym all this it is clear what Philoponus’ own theory amounts to.

‘The el

! €m 7 i

J entary bodies possess two natural movements and a counter-
_—

s
" R
E ,\f. apud Simplicium /n de caelo 35,20 fF.

3 similar ; ; ; "
 cr. argument occurs in Plotinus, sce Kmn. 11 13,1317

!. v £ /
Msotr 19 (In de caelo 34,51 1). On Aristotle see Cael. 12, 269 b 9F.
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natural one. In particular, fire and air move both upwards and in a
circle by nature. The movement of the firesphere is both natural and
simple, and it in no way differs from the movement of the heavens. It
is therefore not necessary to postulate the existence of acther; rather,
one must conclude that the heavens consist of fire and are perishable
as well,

The question may be asked why Philoponus does not simply adopt
the ‘Platonistic’ theory of cosmological movement, i. ., that fire pos-
sesses only one natural movement, which is circular, The answer may
be that the theory of the ‘Platonists’ does not exclude the possibility
that the world does not come to an end. For if one assumes that simple
circular motion is the on/y natural movement of the fire and belongs
essentially to the celestial fire, then one could still infer that the upper
fire is unalterable, imperishable, and entirely separate from the realm
of generation and destruction. For it moves with a movement that does
not occur naturally in the sublunary world. Plotinus, for instance, who
rejected Aristotle’s notion of acther, nevertheless maintained that the

universe is eternal.® And in the course of his argument Plotinus

postulates two kinds of fire, the one of the sublunary region, the flame
(@)6E), and the upper fire or light (pi).® Plotinus’ celestial fire is a
very close analogue of Aristotle’s acther, since Plotinus says that it is
unalterable and moves in a circle according to its nature.* When
Philoponus on the other hand claims that fire possesses two natural
movements, he no doubt wants to imply that the sublunary fire is
identical in nature to the fire which resides in and constitutes the
celestial region. For only on the assumption of one kind of fire will it
follow that the heavens are perishable too. Although Philoponus, as
will be seen later, allows certain distinctions between celestial and
sublunary varieties, he nevertheless maintains that they are types of a
single fiery nature. In a sense it may be said that Philoponus’ project
amounts to a reinstatement of the four traditional Empedoclean ele-

ments.

¥ See Enn. 111,
8 See Fmm. 11 1.7,33—49. Graeser (1972), 22—24 suggests that in his defence of Plato’s

cosmology Plotinus is influenced by Zeno's doctrine of the existence of two kinds
of fire, the tip weyvikdv and the nip Gregvov, see, €. g S F 1120,

® Fipm. 11 1.8,15—~19. It is important to recognise that for Plotinus the natural movement
of this fire is also caused by the world-soul, 11 1.3,13—25. Later in the contra Aristotelem

Philoponus proposes the same theory.
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5.5 Against the Priority of the Fleavens

In the following set of fragments 1/18 —32 Philoponus examines
Aristotle’s second main proof of Cae/. 12, 269 a 18—32. Here Aristotle
attempts to show that the celestial body must consist of a simple
clementary body which is essentially different from the elements of the
sublunary world because the movement of the heavens is not only
different from but also prior to the natural movements of the four
clements. Although Aristotle’s proof failed to provide conclusive evi-
dence for the simplicity of the celestial element, it provided some
justification for the conclusion that the heavens must be prior to —
and therefore different from — the substances prevailing in the sub-
lunary world.*” If Aristotle has indeed succeeded in showing this, the
doctrine of the eternity of the world would receive a relatively secure
basis. One could no doubt infer that the heavens never cease to exist
by virtue of their ontological primacy over the sublunary world. Nat-
urally, Philoponus must be interested in a thorough repudiation of this
argument as well, for according to his own conviction the Aristotelian
?:lir.:horom_v between the heavens and the sublunary region does not
exist,

p It has been shown that Aristotle’s proof relies on a quasi-geomet-
ri al‘ premise: the circle is complete while the straight line is incomplete.
In his refutation Philoponus not only questions the truth of this premise
but also scrutinises other concepts and assumptions which play a ro]e,
in the argument. Having first denied the existence of any essential
difference between the heavens and sublunary region (fr. 1/18), Philo-

- Ponus argues against the primacy of circular motion (frr. 1/19—22),
: ::hgamSt the completeness of the celestial body (frr. 1/23—24), against
- the completeness of the circle (frr. 1/25—28), and finally against Alex-

‘ander’s definition of completeness in particular (frr, 1/29—32). The
‘?hﬂmc_tcr of all these arguments is robustly dialectical, and apart from
;tbutnng A_ristmle‘s arguments of the De caelo they represent a witty
SXPosure of certain arbitrary aspects of Peripatetic-Neoplatonic scho ol
‘Philosophy of late antiquity. ) =
Philoponus completes his critique in the first book of the contra
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5.5.1 Fragment 1/18

At the end of his proof in Cael. 1 2, 269 a 18 — 32 Aristotle concludes
that the celestial motion is prior to the rectilinear movements of the
four elements; the celestial body must therefore be different (&Akog)
and more divine (9e16tepog).® Philoponus replies fr. 1/18: In de caelo
42,20 —22:

“Even if the body moving in a circle may be primary, it does not follow

that it is different from the four elements, as in fact rest and circular
movement belong to these as well when they are complete (i.e. in their

proper places).”

The argument virtually contains the sum of Philoponus’ discussion
of the movement of the firesphere. Simplicius does not quote this
objection without first taking the opportunity to vent his hatred against
his critical contemporary. Like a young crow or jackdaw Philoponus
“chatters in vain against the sacred bird of Zeus”, i.e. Aristotle.”
Simplicius also points out that Philoponus merely relies on Xenarchus’
third argument which he already quoted 7n de caelo 42,10—14:

“Even if there is something that moves in a circle, it is not different from
the four elements, if indeed some of the elements too are at rest while
others move in a circle when they are complete; above all, this applies to
fire. For the parts which are still incomplete move with a moyement ina
straight line, which — as Aristotle thought as well — is an incomplete
movement.” "

Again the question presents itself whether Philoponus explicitly
stated that his argument derives from Xenarchus’ book Against the
Fifth Body. Whatever the case may be, it should be noted that Simplicius
in cither case cannot be entirely justified in suggesting that Philoponus
has plagiarised Xenarchus. As we have seen, Philoponus’ theory of
natural cosmological motion supporting the present argument is quite
different from Xenarchus’: whereas the latter assumed that the circular
motion of the totality of fire is the only natural motion of fire,
Philoponus argues that fire possesses in fact two natural movements.

® Cf. 269 a 30—32. The argument relies on the premise that the nature of the celestial
substance is the principle of its motion.

® Simplicius cites Pindar's Olympian Odes11 87f. On Simplicius’ invective against
Philoponus in general see Hoffmann (1987), 57—72.

% Cf, also the argument cited by Simplicius /n de caelo 21,33—22,17.
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5.5.2 Fragments 1/19—22

Aristotle’s second main argument of De caelo 1 2 includes a deduc-
tion of the primacy of the celestial motion from the premise that the
circle is prior to the straight line. Aristotle takes the circle to be complete
but the straight line to be incomplete.”” The concept of completeness
operating in this deduction comprises the notions of all-inclusiveness
and limitation.” In his lost commentary on the De caelo Alexander of
Aphrodisias attempted to explain the assumption of the priority of the
circle over the straight line differently, apud Simplicium /n de caelo
39,11 —14:

“But Alexander shows the circle to be complete on the grounds that it

possesses a beginning, a middle, and an end; if, at any rate, he says, the

centre is its beginning, the external line {i. e. the circumference) the limit
(népug), and the plane between these the middle.”

Here Alexander uses a peculiar definition of completeness, claiming
that the complete must possess a beginning, a middle, and an end.
- Simplicius tells us that Alexander devised (ouvedoyicaro) this definition
from two remarks made by Aristotle in De caelo 1 1.2 Aristotle said
268 a11—13 that the Pythagoreans held that “end and middle and
eginning possess the number of the All”, and continued at a 20 f.: “All
things, the All, and the complete do not differ from one another in
kind (i6¢a)”.”™ These remarks apparently induced Alexander to come
“up with his own, quite arbitrary definition of completeness. Neverthe-
ilefs, despite its inadequacy Alexander’s authority ensured that it became
I:Wlde‘ly accepted. Simplicius has no objection to it” and even Thomas
~:ﬁ-xqumlaf uses it in his De caelo et mundo.” Philoponus rejects it deci-
Sively,” but adopts it here for the sake of the argument. He attempts
o sh.ow that Alexander’s definition makes nonsense out of the Peri-
Ppatetic belief in the eternity of the world, fr. 1/19: In de caelo 42,27 —31:

i'l;:lcn, in ct.mc.eding fo.r the time being that a circle is complete because
t has a beginning, a middle, and an end, {the Grammarian) says: What

See Cael. 12, 269 a 18— 25,

(‘j.F, above 3.2.3.

Simplicius /n de caels 8,27 — 33,

::lfn the problem see above 2.2.2,

o In de caelo 8,33, Sce also ibid. 48,35—49,2 (fr. 1/32),
>¢¢ Thomas Aquinas (1952), [ iv, 42,

See below frr, [/29%—32,

- - -
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necessitates that the movement taking place in a circle is complete as well?
If it is for the reason that it has a beginning, a middle, and an end, as
Alexander said but not Aristotle, then the movement in a limited straight

line possesses the same properties.”

That is to say, if the circle is indeed complete in the sense of
Alexander’s definition, then the movement in a circle, which is sup-
posedly complete, must have a beginning and end, and therefore be
limited. Philoponus exploits the ambiguity involved in the terms ‘be-
ginning’, ‘middle’, and ‘end’, which may either refer to parts of things
or to parts of processes, like motion, and time. In fr. 1/20: ihid. 43,8—10
he adds:

“Precisely because they suppose circular movement, which possesses nei-

ther a beginning nor a limit, to be eternal, it is evident that it should be

incomplete because it is unlimited, whereas the movement in a limited
straight line ought to be complete.”

Philoponus suggests that any movement in a straight line is a
proper instance of complete motion. Aristotle argues Cael. 12, 269
a 22f. that rectilinear movements are not complete because a straight
line can always be increased: it always has something outside it. Phil-
oponus objects that an unlimited straight line does not exist; Aristotle’s
assumption is therefore not universally true. For since the sphere of

the universe is limited, the longest straight line will be its diameter.™

In a second move Philoponus entangles the Peripatetics in an even

greater difficulty, fr. 1/22: /n de caelo 44,15— 18:

“Furthermore, if the movement of the heavens and the time capable of
measuring it are complete, then they possess a beginning, a middle, and
an end, and they will not be unlimited or unceasing, as Aristotle believes.
But if unceasing, then they are not complete. For they do not have a
beginning, a middle, and an en: A

Consequently, if the completeness of the celestial motion is assumed
it follows, according to Alexander’s ‘definition’, that time and motion
are not eternal. Or, if they are to be eternal, they are not complete.
Although Philoponus’ attack relies on the ambiguity of the terms
beginning, middle, and end, he seems to have detected a weakness in

W Cf, fr. 1/21: In de caelo 43,22—25 and Simplicius’ remark ibid. 44,3 f. The salient point
of Philoponus’ objection is that it agrees with Aristotle, see Phys. 117,207 b 19-21
and VII1 9, 265 a 17 1.
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Peripatetic thought. On the basis of their own tenets and definitions
he has arrived at the conclusion that infinity, (and therefore eternity,)

and completeness are mutually exclusive concepts.

5.5.3 Fragments 1/23—24

In these fragments Philoponus raises a problem not directly related
to Aristotle’s argument in De caelo 12. He censures Aristotle for
concluding, without justification, that the celestial body is complete,
fr. 1/23 (In de caelo 45,2—7T). Aristotle in fact does not conclude this,
but Philoponus thought perhaps that the idea is implied in the final
assertion of Cael. 12, 269 a 30—32 that the heavens are more divine
and prior to the sublunary elements.” His accusation is that Aristotle
is employing a circular argument, fr. 1/23: In de caelo 45,3 —7:

“For if it is because the circle is complete that Aristotle also took the

movement in it to be complete, and if the movement takes place in a

.ph'ysllcal circle, ;{nd if this physical circle is the celestial body, and again,

if it is because circular movement is complete that he also took the body

moving with this movement, i.e. the heavens, to be complete, then the
argument is circular and not a proof.”

\ Philoponus claims that when Aristotle assumes that the movement
a circle is complete, he does not speak of any circle in the abstract,
I.c. the geometrical figure, but of a physical circle which is, according

to Philoponus, the celestial circle (sphere) itself. Hence, Philoponus

wants to summarise the gist of Aristotle’s argument as follows: Since
_thc celestial body is complete, the movement along the circumference
of the celestial body is complete, and since the movement is complete
the Ce‘|€stia] body is complete. But this is an unfair misrcprcscntatior;
;;Ansmtlc‘s argument, and Simplicius rightly rushes to its defence. '™

iloponus seems to maintain that Aristotle only pretends to speak of a

fr:lli i‘:“:::l:e :::t ;ev;l:‘consideis l’!‘lc gcor.netric::xl shape of the paths
B (lmt?[i iloponus’ mind, A_rlstotle s talk of circles really

IR es such as the :?elcstlal body. '™ But if the inter-
_ n ot De cgelo 11 put forward in Part One is correct, it is clear

that (8]
| the contrary, Aristotle’s method precisely consists in the
e

o -

4 CE also Cae/, | 1,268 bR
= See In de cavlp 45,19—2¢,

s Cf = T z
V&R, frr, 112 (Un de onelo 43,22—25) and 27 (ibid. 46,29—47,3).

—10 where Aristotle says that the universe is complete,
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application of mathematical-geometrical concepts to the realm of phys-
ics. Philoponus does not accept this method; later in the contra Aristo-
telem he seems to have attacked it directly.'™ In fr. 1/24 Philoponous
rebuts a further argument for the completeness of the heavens which
equally does not appear in the present chapter of the De caelo. Fr. 1/24:
In de caelo 45,27 —29:

“But if the celestial body is complete because it is spherical, then in this

respect, at any rate, it will not be different from the other elements, the

totalities of which Aristotle himself wants to be spherical.”

It is not clear why Philoponus adduces this objection here since
the sphericity of the heavens is not discussed until De caelo 114, And
there, Aristotle himself points out that the totalities of the sublunary
clements are spherical as well. ' The difference between the two regions
lies in the greater smoothness and accuracy with which the spherical
shape is instantiated in the heavens.'™ There is no indication that
Philoponus recognises this as a significant difference.

5.5.4 Fragments 1/25—28

Earlier, in fr. 1/19, Philoponus made the explicit concession that
the circle is a complete geometrical figure. On the assumption of
Alexander’s definition of completeness he showed subsequently that it
does not follow that the celestial motion too is complete because of
this. Now Philoponus proceeds to repudiate the more fundamental idea
of the completeness of the circle itself, fr. 1/25: In de caelo 46,4—11:

“But again, as if he regrets that he has conceded that the circle is complete

rather than the straight line, he attempts to prove the opposite: For if, he

says, the circle were assumed to be a plane surface, as Alexander thinks,
then it would not have a centre in actuality, in order that it may escape
being divided there and so losing its continuity. In consequence, it does
not have a beginning. The limited line, however, whether natural or
mathematical, does have actual extremes. Then, in so far as the actual is

102 Cf. fr. V/93: In de caclo 178,13—16, where Simplicius says that Philoponus “speaks
arrant nonsense as he finds fault with the attempt to demonstrate things of nature
from geometrical principles.” — Before Philoponus, Xenarchus had raised similar
objections to the application of mathematics to physics, see apud Simplicium n de
caelo 25,11 —13; 42,6—8 and Moraux (1973), 200f.

1% See Cael. 114, 286 b 10—26 and 287 a5—11.

™ See Cael. I1 4, 287 b 14—18.
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complete rather than the potential, the straight line will be complete rather

than the circle.”

Parts of this argument may be understood in the light of Alex-
ander’s interpretation of Aristotle’s argument; cf. apud Simplicium 7n
de caelo 39,11 —14. Alexander said that the plane circle possesses a
beginning (the centre), a limit or end (the circumference), and the area
between as the middle. In opposition to this Philoponus holds that the
geometrical circle does not possess an actual centre. There is nothing
more to the circle than the line of the perimeter. He uses the word
‘circle’ in a sense which is different from Alexander’s. For Alexander
the circle is a plane figure bounded by a line that is equidistant from one
point in that plane, the centre. In Greek mathematics, this last concep-
tion of ‘circle’ is fairly common and accords with Plato, Aristotle, and
Euclid."” Although Philoponus’ idea that the circle is simply consti-
tuted by the circumference '™ is unusual, it is not entirely unknown. In
book I11, Prop. 10 Euclid says that two circles do not cut each other
in more than two points — and hence uses ‘circle’ in this second sense
‘as well. In any case, it must be conceded that morement in a circle is
‘better represented by Philoponus’ conception of ‘circle’ than by Alex-
A der’s."’? ’
- As regards Philoponus, the force of his objection is not entirely
clear. In fr. 1/25: In de caelo 46,6—8 he argues that if one assumes, with
Alexander, that the circle is a plane surface, it will follow that it does

- ot possess an actual centre. For circles are continuous figures which

.do not possess an actual centre; according to Philoponus, the possession
of 4 centre cntails that the continuity may be disrupted, /n de caelo
46,7 1; fr. 1/26: ibid. 46,18 f. And s0, since a circle does not possess a
centre, it does not possess a beginning either and is therefore incom-

05 .. .
ISIU; *é;ﬁ)ll;j {II;I’ZGI)é lRI:j ff. (ad Def. 15). For Plato of. Parm. 137 E; Aristotle: Cael.
: 3—16; Rhet. 111 6, 1407 b 27; Euclid:
Mogier (036 2ot b uclid: Book I, Def. 15 and 16. See also
.rh - e £ 3 1 s, 1 A
u-h;r:cll-;:;][:;umdc as [:cr:mctel:: is also presupposed in the argument of fr. 1/26
! nus says that such a circle posses ith
| ;::tual b gt g s 46.23_2;; ssesses neither an actual centre nor an
m-{_\ ch:’::f‘;lpill:lus cun{:r:fics In de caelo 39,14 f. that Aristotle is cerrainly not speaking
prcr:nmnc :1:‘.] a plane figure. He therefore cannot entirely accept Alexander’s inter-
i :mldlhlnks instead that the circle is complete because it is limited (rene-
e h:jd a;‘: dh-.w nothing putsidc it (o0dév éxtog Exer), 39,5—11. Later, however
B13 i-e-*t:n q Alexander in view of Philoponus’ criticism, Simplicius notes t'cv.:bht
e x t 1-. worth knuwlr_lg that the circle is also completely complete (xérsrog
Cause every part of it possesses a beginning, a middle, and an end.”

06
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plete. Fr. 1/26 (In de caelo 46,17 —25) seems to make the same point for
the case of purely geometrical circles, which equally do not possess a
centre, nor a middle, i.e., no actual area which is circumscribed by the
perimeter. But just why circles do not possess an actual centre, and why
possessing a centre entails discontinuity, remains obscure. Thus, the
elenctic force of the argument is uncertain.

Having supposedly shown that the circle is an incomplete figure,
Philoponus proceeds to the corresponding argument for the complete-
ness of the straight line. Any straight line possesses a beginning, a
middle, and an end, regardless of whether it is a geometrical or a
physical line; see fr. 1/25: In de caelo 46,8—11. In fr. 1/27*: ibid. 47,13,
and fr. 1/28 (ibid. 47,10—13), Philoponus first claims that it is not true
to say that every limited straight line may be increased.'™ For a straight
line possessing the length of the diameter of the universe can evidently
not be increased, fr. 1/27: In de caelo 46,29—33. He then provides an
obscure argument which is supposed to show that a circle is in fact
not all-inclusive, i.e., it can be increased from outside without its
perfect shape being affected in any way, fr. 1/27: In de caelo 47,1-3:'"

“For {the Grammarian} also says that in the case of a circle, if it should

be a body, or in the case of a sphere, a body poured around it equally

from all directions and attached to it will make (the circle or sphere)
larger.”

And in fr. 1/28: ibid. 47,10—13 he adds:

“But many circular and spherical things in living bodies increase by food
taken in, like the head of a human being and the circle of the cornea of
the eye.”

The last argument in particular is a rather crude attempt to refute
a theoretical mathematical proposition by a physical counterexample,
and again, more than anything else, it casts light upon Philoponus’
refusal to allow purely mathematical considerations to be imported into
the discussion of physical problems. '’

"% Against Aristotle Ciel. 12, 269 a 22f.

" Simplicius /n de caelo 39,9—11 argued to the contrary: “Nevertheless, the circle is
limited, possesses an end, and has nothing outside it; and it is not possible to increase
it without altering its shape.” The propertics of a circle are taken from Aristotle Cael.
12, 269 a21-23.

110 Philoponus explicitly rejects the application of mathematics to physics in fr. V/(93: /n
de caelo 178,13 —16.
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5.5.5 Fragments 1/29*—32

Finally, Philoponus attacks Alexander’s definition of completeness
directly, fr. 1/29%: In de caelo 47,27 —30:
“But because he finds fault with the given definition of ‘complete’, he also

says that one wastes one’s labour when one tries to divide a hand or a
tongue or earth or fire or any other part into a beginning, a middle, and

a last.,”

In this argument Philoponus takes full advantage of the inadequacy
of Alexander’s definition, for it is not readily applicable to items which
may well be regarded as complete in their own right. Philoponus’
examples, however, may appear peculiar, but they suffice to make the
point that beginning, middle, and end cannot possibly be adequate
criteria for judgements about the completeness of things. Fr. 1/30* (/n
de caelo 48,5—11) shows that Philoponus provoked his Peripatetic
contemporaries with the question which of the three spatial extensions
corresponds to beginning, middle, and end — given the three-dimen-
sional body is complete in the sense that is comprises all spatial
dimensions. "' Curiously enough, Simplicius accepts the point, but does
not puzzle very long over the question how the three equal dimensions
of a cube ought to be allocated, I de caelo 48,7—9: it simply makes no
difference.

Philoponus briefly returns to the problem of the completeness of
t_hc circle in order to confront his readers with a further aporia following
trom Alexander’s definition, fr. 1/31 (In de caelo 48,14—22). Above all,
the fragment may serve to exemplify an important aspect of the meth-
odullogy of the contra Aristotelem, which becomes apparent time and
again. After having shown that Alexander’s definition is virtually futile,
Philoponus accepts his opponent’s definition and shows that further
absurditics follow all the same. His argument runs as follows: 1f a three-
dimensional body is complete because it possesses all dimensions, then
th_"’ circle is evidently not complete in this sense. But if one assumes
Wl(‘h Alexander that the circle is complete in respect of his definition
of ‘completeness’, then it will follow that the circle is both incomplete
and complete, fr, 1/31: In de caelo 48,15—17.

e

111
As Aris :
stotle argued in De caelo 1 1. — Prolemy seems to have written a treatise in

i_'"" _l" "’!‘ Ca”c_d On dimensions in which he proved that there are not more than three
Spatial dimensions, cf, Simplicius In de caelo 9,21 —29,
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It is not certain whether Simplicius has cited all arguments adduced
by Philoponus against the definition of completeness. Nevertheless, the
arguments suffice to show that the definition in question cannot be
adequate, because a) it is not applicable to all kinds of complete things,
and b) it does not take into account all the different respects in which
things may be said to be complete. This, however, is precisely what
Philoponus himself expects from a proper definition: rigorous univer-
sality, fr. 1/31: In de caelo 48,19 —22:

“So if Aristotle intended to demonstrate from the premise that circular

motion is complete that it is also prior to rectilinear movement, he should

have defined the notion (Evvoia) of ‘completeness’ universally, and should

have shown that the definition applies to every circle, but does not apply

to any straight line.”'"?

Philoponus rightly criticises Aristotle for operating with terms that

have not been defined prior to their usage in the argument. Aristotle’s
argument for the priority of circular motion therefore necessarily re- =

mains unclear and objectionable on formal grounds.'"

It is perhaps worth pointing out that the dispute between Alexander
and Philoponus may serve to illustrate a recurring problem in the

exegesis of Aristotelian texts. Alexander apparently chose to interpret _'
the passage in the De caelo without looking beyond the immediate
context wherein it occurs. In order to explain why Aristotle thought
that the circle is complete he looked back at the most proximate
arguments in De caelo 11, combined two quite different propositions
into a definition — and completely missed the point. Philoponus shows
successfully that Alexander’s exegesis is untenable. A criticism of this
kind may naturally have two different consequences. Either a commen- ;I

tator attempts to find better explanations elsewhere in the Aristotelian
corpus — or even the history of philosophy at large (which is roughly
Simplicius” method of exegesis), or one becomes, like Philoponus,
increasingly alienated from the Aristotelian text itself. The utter dis-
agreement between Philoponus and Simplicius seems to be linked, at
least to a certain extent, to these diverging attitudes.

"2 Cf. also fr. 1/32: In de caelo 49,4—T.

13 Philoponus’ last argument concerning completeness consists of a rhetorical question,
fr. 1/32: In de caelo 49,7—10: “Just why is that which possesses a beginning and a
limit and something between these complete, and not rather that which neither has
a beginning nor a limit, like the infinite line? For the infinite line does not admit of
theoretical addition and increase.” The question is rhetorical because Philoponus
himself does not believe in the existence of an infinite line, cf. fr. 1/27% (In de caclo
46,26 —47,3).
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5.5.6 Fragments 1/33—36*

In the final part of the first book of the contra Aristotelem Philoponus
has — according to Simplicius’ evidence — done no more than to
point to the notorious contradiction in Aristotle’s chapter De caelo 1 2.
For in the first main argument '™ Aristotle assumes that a single thing
can only possess a single contrary. But at the end of the chapter he
indicates that the two rectilinear movements are in fact contrary to
circular motion.'"® The analytical clarity of Philoponus’ criticism in fr.
1/33 (In de caelo 56,28—57,8) is remarkable and quite unparalleled in
any extant ancient commentary. He concludes his analysis fr. 1/33: /bid.
57,3—8:

“So cither (Aristotle) made a false assumption in the former passage —

i.e., that the heavens cannot be one of the four elements moving in a

circle contrary to nature — or he wrongly supposed now that circular

movement is counternatural for the four elements. For what he said would
be an absurd consequence of the former hypothesis, namely that two are

contrary to one, is precisely what has been shown to result from the
hypothesis laid down now.”

Finally, as has been pointed out earlier, fr. 1/36*: /n de caelo 59,6 —10
indicates that Philoponus supported his arguments against acther by
references to philosophers before him who had raised similar objections.
In this context, Xenarchus may have been mentioned, together with
the Stoics and perhaps Plotinus. If this is true, Simplicius’ remark in
fr. 1/36* would support the view that the contra Aristotelem was struc-
tured in a vein similar to the contra Proclum. There, too, the main body

?f argument is frequently followed by references to other authorities
in philosophy. "¢

5.6 Conclusion
In the first book of the contra Aristotelem Philoponus rejects Aris-

totle’ : : '
Ph‘lc 5 two main arguments for the existence of acther in De caelo 12,
Oponus claims that Aristotle’s assumption of an intimate correlation

berwe i i
_ ¢n the natures of physical bodies and their natural movements is

" e Coel 12,26922-18.

s Cf.

b o Cael. 12, 269 2a32—b 6 and above 3.24.
S € Ry contra Praclum V1 8: X1 14; X111 15,
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unwarranted. He attempts to show, largely by invalid logic, that on
Aristotle’s own assumptions one ought to recognise that the connection
between nature and motion is much less specific than assumed in the
De caelo. The nature of a body does not strictly determine its local
motion. Philoponus attempts to show that it is not in fact impossible
that bodies of the same nature move with different movements.

Moreover, Aristotle’s theoretical division of natural locomotions
is artificial: it does not do justice to the actual movements encountered
in nature. Is it at all possible to speak of the simple motion of the
celestial spheres? And how is it possible to compare, without qualifi-
cation, the movements of a whole (i.e. the heavens) to the movements
of parts (i.e. the dislocated elementary bodies)?

Philopohus suggests that the movement of the heavens ought to

be compared to the movement of the fotality of a sublunary elementary
body. In this context Philoponus argues that there exists no difference.

between the movement of the celestial body and the movement of the
sublunary firesphere. He proposes the novel theory that fire and air

possess two natural movements, rectilinear upward motion and circular

motion, thus defying both Aristotle’s theory and the current Neopla-
tonic theory of the supernatural origin of these movements.

Philoponus’ solution to the problem of the firesphere results ina

theoretical assimilation of the celestial and sublunary regions. Since fire
moves in a circle by nature, there are no reasons for disowning Plato’s

venerable theory that the heavens consist for the most part of fire, nor

are there any reasons for believing in the divinity of the heavens.
Philoponus attempts to increase the plausibility of his theses by pointing

out that other philosophers before him had rejected Aristotle’s concept

of acther on similar grounds.

6. On the Nature of the Celestial Region:
Books II and 111

In the first part of the third chapter of De caelo 1, before Aristotle
proceeds to show that there is no contrariety and therefore no gener-
ation and corruption in the heavens, he argues that the celestial bod
is not possessed of weight and lightness because it does not move witg
a rectilinear motion by nature.' In the second book of his treatise
against Aristotle, Philoponus sets out to refute this argument. He claims
in particular, that ‘heavy and light’ are not, as Aristotle supposcs,
absolute qualities, that the totalities of the sublunary spheres do no;
possess these properties (although their parts do), and that it is not
impossible that the heavens too consist of heavy and light bodies which
move in a circle both by nature and by the agency of a soul.

| The third book of the contra Aristotelem may be viewed as a
digression from the direct discussion of the argument in the De caelo
[t deals largely with an argument brought forward by Aristotle in tht’;
f'l»!f!f.oralogy. There, Aristotle attempts to show that the hca;rens cannot
;)(}T]sm of fire because this would lead to the destruction of the universe
e comn of )l Smeres g of o g o o
for the most part. He supports his, G by ot ek ot
L les position by a number of arguments

perception’.
h(mkl:ci:;r;ss;Jttht:Zut;:z;cal con;ectiqn of books II and III — both
s mmmem‘;d nce an attljlbutcs of the celestial region —
) on together in the present chapter.

6.1. The Structure and Argument of Book I1

6.1.1 Fragments 11/37—39

Hayvi
- ‘“ghtng cs>mrg1v::nted on the first argument of De caelo 13 (‘weight’
ness’), Simplicius, with assumed reluctance, continues his po-

€mic againg i i
-———__!E__n_“ the Alexandrian Grammarian, fr. 11/37: /n de caelo 66,8 —10:

1 e 4
CE Cael. | 3,269 b 18—270 4 12.
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“But since — regardless of whether one falls into the open sea of into a
bath, but especially if one falls into a filthy puddle — it is necessary to
swim,? let us turn aside again in order to look at the words of the

Telchin.”

According to Simplicius’ evidence, the second book began with
Philoponus remarking self-confidently that in view of his objections
put forward in the first book a refutation of Aristotle’s theory that the
heavens are neither heavy nor light is quite superfluous, fr. 11/37: In de
caelo 66,11 —14:

“If Aristotle demonstrated that the celestial body is neither heavy nor light
by using the argument that it is none of the four elements, and if thearguments

that proved this have been refuted, then it is evident that the point proved by '

them, namely that it is neither heavy nor light, is refuted as well.”

From a logical point of view, this swift dismissal is of course not

valid,* and in what follows Philoponus provides his refutation proper.

The first attack is a dialectical argument which attempts to turn Aristotle
against himself. In Cael. 1 3,269 b 23— 26 Aristotle defines not only ‘heavy
and light’, but also ‘the heaviest’ and ‘the lightest’. According to this
definition the lightest is that which ‘rises to the top of all things that move | '
upwards’. The crucial word is émmoldetv, which possesses the ambigu-
ous meaning of ‘floating to the top’ and ‘floating (i. e. being) on top’. The
context makes it plain that Aristotle uses the word in the former, kinetic
sense,” but Philoponus, when he accepts the definition in fr. 11/38 (/n de
caelo 66,17 —24), takes advantage of the ambiguity. He claims 66,17—19
that the heavens undoubtedly float on top of everything and concludes

that they must therefore be the lightest body of all. It is clear that he uses
gmmokalew in the second, static sense. In order to cover up his trick he
adduces an analogy which suggests that it does not matter in which sense
the word is used, fr. 11/38: /n de caelo 66,23 f.:

* Simplicius is alluding to Plato Rep. V 453 D 5-7.

' Simplicius uses the word Tehyiv with reference to Philoponus also elsewhere, cf. In
phys. 117,15 £f. In late antiquity, this derogatory term denoted malicious and envious
people; hence, in the passage of the Physies commentary mentioned, Simplicius
continues to speak of Philoponus’ Baoxavia. On the complex origin and meanings
of the word see H. Herter. 1934, Art, “Telchinen’. In: RE V*, 197 —224, esp. 206—211.
It may be added that *Telchin’ may possibly have also been a sobriquet for ‘Christian”.
On Simplicius’ polemic against Philoponus see Hoffmann (1987).

* According to Philoponus, Aristotle argued that “if the heavens do not consist of the
four elements, then they are not heavy or light’. The negation of the consequent
does, of course, not follow from the negation of the antecedent.

 Cf. above the discussion of this definition in 4.1.1.
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“For olive oil too floats on top of water after it has relinquished the place
below to water.”

It is hard to believe that Philoponus took this argument very
seriously, though apparently he did, for in fr. 11/39 we get another
argument which equally confounds the kinetic theory of natural motion
with the static theory of natural place, fr. 11/39: In de caelo 70,34 —71,6:

“But since there are, according to Aristotle, only two differences and

oppositions of place, above and below,® each body therefore is — because

it exists in a place — either in the upper or in the lower region. Then
since the spheres of the heavens, with the exception of the fixed,’ cacl;
have as their place the boundary of the surrounding sphere — the lunary
sphere having as its place the boundary of the sphere of Venus, and this
sphere the boundary of the sphere of Mercury, and so forth — then these

spheres are necessarily in the upper region and certainly not in the lower.
In consequence, they partake of lightness.”

As will become clear from the following fragments, the conclusion
of this dialectical argument (i. . that the celestial body is light) does not
represent Philoponus’ true opinion. In the course of the second book of
the rreatise Philoponus proposes and defends a Platonistic theory accord-

ing to which the totalities of the elements earth, water, air, and fire, gua

whc)h:ﬁ, do not partake of weight and lightness. The same, of course, is
true of the heavens, and Philoponus in fact agrees with Aristotle on this
point, albeit for different reasons.

6.1.2 Fragments 11/40—46

Whereas the properties ‘heavy’ and ‘light’ are directly manifest to

. ;he senses in the case of distinct portions of an elementary body which
have become detached from the whole (the lump of earth drops down,

the i it i
flame rises), it is not as easy to determine what happens to these

Properties i
_ :p perties once the element has reached its proper place. In Aristotle

' f\.t.. € &, Cael. 18, 277 a 22f.

Acco r i

Siﬂ(g‘f;z&ﬁ::d/\ﬂ:otler the place of a body is the inner surface of the container.

plice; €, P \S,Pﬁc; 2|.s not surrounded by anything, it follows that it is not in a

of Blacs = .rhc ,k IJ' 13—20. Here Philoponus accepts the Aristotelian definition

Cflmtncnraﬁ b s:a :hot the argument. In the Corollarium de loco in his Physics

‘vlace’ by r'm.:ahns_n;' a. t; hl::'d‘ nlrFady rejected t!'u: Aristotelian definition and anal}sed

o l.;lacc : re ‘a |l|tau‘un of the notion of ‘vacuum’. According to Philo-
an empty extension always filled with a body. On the problem see

Wieland (1¢
nd (1967) and Sedley (1987). Furley (1987) has given a summary translation of

the coroll 5 :
anies on place and void in Philoponus’ Physics commentary
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the case seems to be clear enough. The nature of an element accounts
both for its movement and for its respective property of weight or
lightness, and if a portion of an element reaches its proper place it
ceases to move, but this does not mean that it loses its weight or
lightness as well. Accordingly, Aristotle argues in De caelo IV that
weight and lightness ought to be understood in an absolute sense: Fire
and earth are said to be simply (4mhdg) light or heavy, and that means
everywhere.* Only water and air possess these properties in a relative
sense, i.e. with respect to the former two elements, but they are
absolutely heavy and light with respect to one another. Plato, on the
other hand, suggested in a famous passage in the Timaeus that ‘heavy’
and ‘light’ belong to bodies only when they have been separated from
their like, and that these qualities primarily depend on the quantity or
mass separated.” Simplicius credits Ptolemy, Plotinus, and Xenarchus
with a theory according to which ‘heavy’ and ‘light’ are the qualities

of elementary bodies in their counternatural places. The totalities of

the sublunary spheres are neither heavy nor light, and therefore enjoy
a state of rest or move in a circle.'” Philoponus seems to endorse
precisely this ‘Platonistic’ theory, for Simplicius says fr. 11/40*: In de
caelo 67,5—T:

“(The Grammarian) prolongs many an argument as he is trying to show
that the totalities of the elements do not move in a straight line.”

This, of course, need not be argued explicitly. What Philoponus is
aiming at is the denial of ‘heavy” and ‘light’ in the case of the totalities

of the elements. Since movement in a straight line is a characteristic

feature of heavy and light bodies, Philoponus apparently argued that
since the sublunary spheres as a whole do not move in a straight line,
they do not possess weight and lightness either. Fr. 11/41* (In de caelo
68,6—10) and 42* (ibid. 70,2 —8) indicate that he supported his position

¥ See Cael. IV 4, 311 b6 ff. CF. also Aristotle’s statement Cael. 13, 270 2 3—5; 7, 276

a2—4 that the whole and the part move to the same place by nature, thus implying

that the whole does not lose its tendency to move, which would be surprising if it

indeed lost its weight or lightness, See finally Simplicius In de caelo 72,18 —24.

See Tim. 62 C1—63 E 7. In Plato, heavy and light arc parameters indicating the

effort needed to dislocate a quantity of an element from the congeneric totality. On

the problem cf. Miiller (1965), 88f.; on the problem of weight and lightness in

antiquity see the preliminary study by O'Brien (1977); on Democritus /. (1981).

W See In de caela 20,10—15 and the explicit arguments brought forward by Xenarchus
apud Simplicium In de caelo 21.33—-22,17. On Xenarchus see Moraux (1967) and id.
(1973), 197214,
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by a reference to Themistius who said, as Simplicius reports fr. 11/42*:
In de caelo 70,5—=7T:
“l¢ would be more reasonable and in agreement with the phenomena

concerning these matters if the inclinations (porai) were rather assigned
to the elements which are in places foreign to them.™"

Simplicius continues at n de caelo 71,1925 (fr. 11/43):

“And yet, {the Grammarian) spins out many words, thinking that Them-
istius bears witness in his support that when the elements are in their
proper places they do not partake of weight or lightness, but that these
properties accrue to them through their removal (36615) to a counternatural
place; and he further thinks to infer from this that the totality of fire —
though, he would say, of the other elements as well — does not partake
of weight or lightness any more than the heavens, so that it (i.e. the
firesphere) ought to be of the same nature.”

Although it is not difficult to imagine that someone held that the
firesphere as a whole does not possess ‘lightness’, it is more demanding
to accept the point that the whole earth too does not possess any
wcight: But precisely this proposition is part of the theory, and Philo-
ponus is consistent enough to attempt to justify it by means of a highly
speculative argument,'? fr. 11/43: In de caelo 71,25—33: ‘

“But because the earth, if it were hypothetically removed from its proper
place and released, would return to that place, one must not think because
of this that the whole earth possesses weight. For if under a similar
hypothesis‘ someone removed the whole world (kéopog), it would also
return to its own place once it is released. And yet, the whole world
cannot possess weight or lightness because it embraces all things inside
itself. But perhaps nothing prevents the world from moving according to
th prevalence of the things inside it, but there is no one to say whether
It 1s carried upwards or downwards because ‘up’ and ‘down’ are inside

i,”
-whollen :;‘:i;r t;)()lznd some plausibility to his biza‘rre statement that the
ks not possess any we.lght, Philoponus adduces an
ghmi-s;; yzt \i\f ole world cannot be S.ald to possess cither weight or
B Um.:c o m:e re;noved it from its place it would return to that
e mmt;e cased. In consequence, the mere fact of there being
ement does not allow the conclusion that the body in

B CE Themisti
. ﬂ)?::\l:::luf ll:w de caelo 22.1._28-—3{] and the preceding discussion of heavy and light.
& thought-experiment seems to be an adaptation of Aristotle’s argument

¥ in Cael. 1V 3 " 5 z
centre, » 310 b3—5, in which the earth is assumed to be removed from the
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motion is heavy or light. The main problem with this argument is that
it is incoherent, as Philoponus himself seems to have admitted, apud
Simplicium /n de caelo 72,12 (see below). How can a natural philosopher
in the Aristotelian tradition assume, even hypothetically, that the whole
world be removed from its place? Prima facie it is tempting to suggest
that in the above thought experiment Philoponus may presuppose a
notion of infinite space, something like the Stoic ‘infinite void’ sur-
rounding the world." However, this suggestion is not borne out by
any further evidence in Philoponus. On the contrary, Philoponus ad-
hered to the Aristotelian doctrine that there is no place or void outside
this xéopog. ™

The argument just cited is supplemented by a second argument,
which seems to betray Stoic influence.'® Philoponus says that perhaps
nothing prevents the world from moving according to the prevalence

of the things inside it, yet this movement could not be categorised as
upward or downward motion because ‘up’ and ‘down’ are themselves

determined as internal regions of the world. In fact, a great deal seems.
to prevent such a motion, and not only because there is no space outside
the universe. Philoponus’ assumption that the whole world, given that

it is a compound body, could move in a straight line according to the
prevalent element, is faulty. For if the elementary bodies inside it are

heavy and light and strive towards the lower and upper regions, and
if these are themselves regions inside the universe, then a translatory
movement of the whole due to the inclination of an internal clementary
body is clearly impossible.

The two arguments just set out are extremely weak because they
involve the assumption of a conceptual impossibility. The next argu-
ment in fr. 11/44* (In de caelo 72,10—16), which Philoponus apparently
took from Themistius, rests on an assumption which is merely physically
impossible.

“{The Grammarian) has provided himself from {Themistius) with this
support which he puts to a worse use. He says that even if one does not

1 Cf. SV/F I1 524; 535; 538; 539 and 543. The view that the xoopog does not possess

weight is ascribed to Zeno, see SVVF199. — On the problem of the interpretation
of the Stoic void, cf. Lapidge (1978), 176 f. and Sambursky (1959), 110.

W Cf. fr. 11/47: 76,1 =5. In fr. [1/39: 71,2—4 he says that the fixed sphere is not in a
place (cf. above note 7); cf. also /n phys. 569,7—17; 572,17—573,17; De apificio mundi
128,35,

15 A similar argument is attributed to Chrysippus, see S17/ 11 555 and cf. Sambursky
(1959), 110.
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allow that the world is hypothetically asssumed to be removed, still, what
prevents one from ass_urning stars falling down from their proper abode
towards the inner region? If _tl'us star is imagined returning again to its
natural place, it would move in a straight line. But Aristotle nevertheless
wants none of the things in heaven to partake of weight or lightness.”
The argument is remarkable for its counterfactual character, for
Philoponus was of course well aware of the fact that anything like this
would be physically impossible — unless the whole universe were to
be destroyed.'® Importantly, however, the arguments of fr. 11/43* and
44* reveal certain aspects of Philoponus’ own theory of weight and
lightness. He suggests that of all elements only the parts which become
detached from the whole possess weight and lightness; the totalities of
the elements do not possess these qualities, and this is true of the
sublunary as well as the celestial regions. That is to say, Philoponus
agrees with Aristotle that the heavens do not possess weight or light-
ness, but he also affirms that the totalities of the sublunary elements
— even the earth as a whole — lack these properties. Consequently, he
claims that there is no difference between the heavens and earth in this
respect. But the cost of this claim is high. The idea that the whole
earth does not possess weight seems to be utterly implausible. Why
would Philoponus accept such a view? Not, it seems, because he regards

the alternative option of attributing weight and lightness to the celestial

rcgionl as even less plausible,'” but probably because this account is
essentially in agreement with the Platonic theory of weight and light-

‘ness.'?

, In contrast it is worth-while to consider Simplicius’ views on this
Sub;cct. Simplicius, of course, recognises that the totalities of the
sublunary elements do not move up or down, but he emphasises, in

B rce ) . ) ! :
greement with Aristotle, that they still retain the same inclination

(porh) as their parts, In de caelo 67,7 —14:

(rI:c;w, above aﬂl it ({ught. to be understood that something which desires
0 Epiépevov)™ inclines in all circumstances towards the desired object

16 .
;h('l" l';‘:"“““““_ for this argument seems to be the Gospel of Mark, Mk 13,25: “
o R ) g i25: ..
el tars will be falling from the heavens, and the powers of the heavens will be

LR
For he pro is vi
poses this view at least for the sake of the a: t in f
1s (900 66,17 —24) and 39 (ibid, 70,34—71,6). i oETeR e

Cf, e.g., Plato Ty
state of cq“iligriu‘:;,,l 62 D12—63 A 1. A body at the centre of the universe is in a

9
The ‘desire’
ire’ of an elementa i i : :
psychological, ry body is of course neither conscious nor in any way
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(10 &getdv) and, given that both are bodies, the inclination they have
remains even though they may have contact with each other, as a conse-
quence of which they are not simply contiguous but are contiguous while
holding on to the desired objects and approaching them as much as
possible. So equally, the totality of the firesphere, which strives to approach
the heavens even more than any part of it, always retains its inclination
towards them, so that it would follow if someone — let this be supposed
for the sake of the argument — removed the heavens.”

Although not every detail of the idea behind this argument is clear,
one can see that according to Simplicius the totalities retain their
inclination towards the place or object of their natural striving and
‘desire’. He too adduces a thought-experiment in which he assumes the
removal of the heavens. A weakness of his argument is that he would
have to concede that in the case of the firesphere the parts incline
towards a different place than the whole, which he takes to incline
towards the heavens rather than its proper place.

Returning to Philoponus, it has become clear that he rejects the
distinction between the sublunary and the celestial regions in so far as
the properties ‘heavy’ and ‘light” are concerned. In both regions, weight
and lightness pertain to the parts only, but not to the whole. One may

question the strength of Philoponus’ endorsement of the statement of

similarity between the two regions. It will be remembered that in the
first book, when he stated that the heavens consist of fire, he clearly
committed himself to the concession that the celestial fire is a special
and pure sort of fire, unlike the one to be found in the sublunary
region, though not different in nature. And here, in the second book,
one finds a further indication that Philoponus is in fact not willing or
able to abolish the distinction between both regions in every aspect. In
fr. 11/45*% (In de caelo 73,4—15) Simplicius reports that Philoponus
anticipated and met an obvious objection to the attempt to assimilate
the regions:
“The dissimilarity deriving from the parts is an obvious objection to those
who say that the heavens are of the same nature as the sublunary clements,
given that the parts of the elements clearly become detached from the
whole and are generated and destroyed, but according to true reports
handed down to us in the whole past no part of the heavens seems to
have become detached or to have changed. In order to refute, as he
believes, this objection, the Grammarian says that the more important and
principal parts in living beings are less affected, like the heart, and

nevertheless they consist of the same elements. And as he agrees that the
heavens are more important than the other bodies inside the world he says
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that above all they are affected to the least degree of all, and because of
this their parts evidently do not suffer in the same way as the parts of the

elements.”

In consequence of this argument, there still remains, according to
Philoponus, a considerable difference between the heavens and the
sublunary region, even if it is only one of degree: the heavens are more
important than all other bodies. It is noteworthy that Plotinus argues
in a very similar way when he says that the heavens are imperishable
because (i) they move by the agency of a soul, and (ii) because they
consist of the best parts accumulated in the most important organ.?

Later in the second book, Philoponus attempts to specify the nature
of this difference between the two regions more clearly. Importantly,
in contrast to Aristotle, the difference between the heavens and the
sublunary world, according to Philoponus, does not lie in the presence
or absence of weight and lightness or any other actual physical prop-
erties of the respective substances, but in their relative importance as
parts of the universe. In the fourth book, when Philoponus returns to
this subject, he indicates that the heavens are more important than any
other substance or region because they guide all things inside the
universe naturally.?'

For the time being, Philoponus concerns himself with lending
further support to his relative assimilation of the heavens and the
sublunary region. For this purpose he disowns the Aristotelian notion
that *heavy and light’ are absolute properties, arguing for their strictly
relative character, fr. 11/46: In de caelo 74,16 —26:

“<‘T]?c Grammarian) also quotes Aristotle who says in the fourth book
of this treatise ™ that fire is light everywhere and earth is heavy everywhere,
but that water is heavy in other clements and light when it is in earth,
and that air is light in water and earth, but when it is outside these it is
hea_v_v, which he makes plain by the example that an inflated bladder
weighs more than an empty one. And from this {the Grammarian) infers
that weight and lightness do not belong to the elements as such.

Fnc; otherwise it would not be the case, he says, that the same elements
endowed with the same capacities (Suvaperc) and having received nothing

-_—

“ CE Emn. 111, 4.6—11.

1 Se r 3 .
a:ewf-rh[\ ,f'_?S, h.rldc caelo 138,32 —34; “It has been agreed that the heavens as a whole
* well as in their parts are the most important and essential parts of the world. For

by thei . PN M g :
S r;;.f_;\i\zesr'nem all bodies inside it are guided naturally.” Cf. also fr. IV/80: In de

2 Cf. Cael. 1V 4, 311 b6 ff.
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in addition from outside, are in fact light in one place and heavy in another

only because of their relation towards each other, and that they are light

in relation to one, but heavy in relation to another element. White, at
least, and black, and hot are not displaced in their arrangement, regardless
of how they relate to other things.”

The gist of this argument is that Philoponus denies that ‘heavy
and light’ can belong to some elements dnhdg and to other elements
npog 1. This, Philoponus argues, is not paralleled in the case of any
other qualities of physical bodies, which never change into their op-
posites depending on their relation to other things. According to him,
the relative aspect of ‘heavy and light’ rules out the absolute one.

In defence of Aristotle it must be pointed out that the supposed
disanalogy detected by Philoponus between contrariety in colours and
in weight and lightness does not exist. If black and white correspond
to absolute weight and absolute lightness, relative weight and lightness
possess their analogues in the different shades of grey. And the inter-
mediate colour ‘grey’ operates as a relative contrary, just as bodies that
are relatively heavy and light.”

6.1.3 Fragments 11/47 and 48

In De caelo 1 3 Aristotle argues that the heavens are not possessed of
lightness or weight (q), because they do not move in a straight line (p).
Philoponus has so far denied that the absence of weight and lightness
distinguishes the heavens in any way from the sublunary elements, for
according to him, the totalities of the elementary bodies do not possess
weight and lightness either. In the following discussion Philoponus sets
out to refute Aristotle on his own assumptions. He now grants Aristotle
the supposition that weight and lightness do pertain to the totalities of the
sublunary elements, and subsequently shows that Aristotle’s conclusion
g, i.e., the absence of weight and lightness from the heavens, still does
not follow from p, i.¢., the absence of celestial rectilinear motion. He
proceeds as follows: If Aristotle argued p— q, then, by modus tollens,
—1q— —1p; but it can be shown that —1q . p; therefore p is nota sufficient
condition necessarily implying q, i.e., the fact that the heavens do not
move in a straight line does not as such allow the conclusion that they are
devoid of lightness and weight. Fr. 11/47: In de caelo 75,17 —30 reads:

B See Phys. V1,224 53235, 2,226 b3—8;5 229b 14-21.
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“But let it be agreed that the elements do possess weight or lightness not
only in places foreign to them, but that they are characterised by capacities
(suvapetg) of this kind even when they are in their proper places, For not
even in this way, 1 (sc. Philoponus) think, will there be any argument
which is able to show that the celestial body alone is devoid of these
capacities, seeing that Aristotle inferred that the heavens do not partake
of weight or lightness from the fact that they do not move in a straight
line naturally. For in order to prove that the heavens do not move in a
straight line naturally he assumed that the heavens are different from the
substance of the bodies which move in a straight line; and from the
proposition that they do not move in a straight line he then inferred that
they do not partake of weight or lightness. Therefore, if there were some
argument to show that even if the heavens partook of weight or lightness
(M4q), or were a compound of heavy and light bodies, it would nevertheless
be impossible for them to move in a straight line (p), then it would surely
be evident that they are not necessarily devoid of weight and lightness
simply because they do not move in a straight line. Let this be the starting
point of the proof.”

In order to show that the celestial body as @ whole cannot move
upwards or downwards, even if it possessed the qualities heavy and
light (i.e., p . 71q), Philoponus makes the following assumption, /n de
caelo 75,30 —76,1:

“(The Grammarian) assumes that the heavens are a rigid and solid body

which cannot give way like water and air, and that, if any part of them

becomes detached, they do not remain continuous by closing up® as air
and water do, and he says that the spherical shape is the cause of the

solidity.”

Thc assumption is that the heavens are solid, i.e. hard, but at the
same time fragile. The following argument relying on this assumption
is srralzghtt'orward. Heaven cannot move upwards because it already
occupies the extremity, /n de caelo 76.1—3. Conversely, it cannot move
downwards because (i) it already occupies its natural place, and (ii)
bccau.se there exists no space to accommodate the celestial body. The
'.?p‘hencal form ensures that the heavens are solid and difficult to divide
ibid. 76,4—9, but the fragility of the heavens entails that they woulci

perish as a whole if only a part of them be :
de caelsp 76,13 —16: yap them became separated, fr. 11/47: In

?::f 1;1 ;he case of solids and substances that are difficult to divide, if any

ES " of these bf_:comcs detached the shape of the whole will perish. Thence,

ong as it 1s necessary that the heavens remain in their natural shape
-_‘__'_'————_

24 .
- Literally: “by replacing reciprocally” (@vrirepuotapevoy).
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and the whole world exist, it is impossible that any one of the parts of the
heavens become deprived of the continuity of the whole.”

And Philoponus concludes the argument, /n de caelo 76,21 —26:

“Consequently, as long as the heavens and the universe must be preserved
no part of them may become detached.” The fact that the heavens behave
in this way demonstrates that they have received some other form that is
different from the simple forms,® but it does not demonstrate that the
heavens are also different from the elements in nature. For equally, when
water freezes it may turn into hail or snowflakes, but they are not because
of this considered to be a fifth nature of body.”

The point of this argument is on the one hand to show that
Aristotle was wrong in supposing that the vertical immobility of both
the heavens as a whole and in its parts implies the absence of weight
and lightness. The apparent phenomenon is explainable by other facts,
notably that the heavens cannot possibly move downwards because of
the lack of space, and that no part of them may become detached for
as long as the whole universe shall remain in existence.

On the other hand, the argument informs us about certain cos-
mological beliefs held by Philoponus. He bases his argument that no
part of the heavens can become detached on the assumption that the
celestial body is dvritunov xai duodiaipetov. In contrast to the concep-
tion of the heavens as incorruptible crystal spheres made of aether,
Philoponus seems to contend that the spheres are not at all incorruptible,
but rather hard and very difficult to shatter in consequence of a stable
configuration. The assumption of ‘hardness’ is, to say the least, sur-
prising in view of what Philoponus said in the first book, namely that
the celestial region consists for the most part of fire. How can the form
of “fire’ be actualised in a quantity of matter which is organised so very
stably? The difficulty is perhaps partly removed if one considers that
‘hardness’ is merely the result of something else, 1. e. the spherical shape,
and nothing prevents the actualisation of the shape of a sphere in a
fiery substrate. But Philoponus never explains why ‘sphericity” should
be an exceptionally stable configuration, a claim Simplicius, at any rate,
finds Savpaotog. 2 Elsewhere, Philoponus argues in a very similar vein,
In meteor. 42,1 —5:

# The preservation of the universe depends, in turn, on the will of God, cf. below
fr. IV/80: 142,14 —17.

* Or: “bodies”.

7 See fr. L1/48 (In de caclo 77,23—27).
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«“1f each of the spheres and each of the stars is circumseribed by its own
sphericai shape, then it is clear that each of the things in heaven is
necessarily solid (otepedv) and resistant (@vritunov). For they are all spher-
ical. For if they were not, they would not preserve their own shape in the
course of such a rapid motion.”

This passage could perhaps be interpreted as making not the strong
claim that ‘sphericity’ causes rigidity, but simply that it presupposes
solidity. Anything which is spherical must necessarily be rigid and solid,
otherwise it would not be able to retain its shape, especially under the
strain of motion. However, this leaves open the question why the heavens
are indeed rigid and solid.?

In any case, the objective of the argument is to show that Aristotle’s
argument for the absence of weight and lightness in the heavens is not
sound. On the sole assumption that the heavens are a solid, rigid body
— an assumption Aristotle would not have denied — Philoponus shows
that they cannot possibly move in a straight line, so that they may still
be heavy and/or light; see fr. 11/47: In de caelo 76,26 —29:

“Surely then, if even on the assumption that the heavens partake of weight

and lightness, we discovered that rectilinear movement cannot possibly

belong to them, it follows that it is not correct to infer that they are free

from lightness and weight merely because they do not move in a straight
line.” '

6.1.4 Fragments 11/49—51%

The primary aim of this second book of the contra Aristotelem is
ic refutation of Aristotle’s tenet of the absence of weight and lightness
in the heavens. Philoponus thinks that this aim has been achieved, and
In what follows, until the end of book II, he is — as Simplicius /n de
caelo 78,1215 writes — cager to entangle (mepifarev) Aristotle in
further 'cuntradictions. Apart from some rather acute observations
concc.rnmg Aristotelian doctrine, the two last fragments of this book
€ontain an important part of Philoponus’ own theory of cosmological

—_

m
:: ;;’a:’:"t:’; j}: .ZS-FF. Philnponu‘s seems to incline tqwards a suggestion he attributes
= rlt.'crq-qarjh;t eavens are solid bg:ause they consist partly of earth. But this would
the Cﬂmi‘ﬁuir . ‘;’l:nm the C(‘”_‘d'-'_ﬁf(l": that the detachment of a part would destroy
- Simpliciuqy of the whole (‘fragility’), because earth does not behave in this way,
S points out at fn de caelo 77,27 (see fr. 11/48),




160 On the Nature of the Celestial Region: Books 11 and 111

motion. The general subject-matter is the problem of the origin of the
celestial motion.

Philoponus begins by pointing out that Aristotle’s statements in
De caelo and the Physics are contradictory, fr. 11/49: In de caelo 78,17 —28.

“First {the Grammarian) shows by means of many arguments which, as
he says, are in agreement with Plato, that the circular movement of the
heavens is natural and imparted by a soul, because the heavens are a living
being, and although he says this in more words than necessary, I (sc.
Simplicius) still think this is said correctly. But then he finds fault with
Aristotle for supposedly rejecting in the second book of this treatise™ the
claim that circular movement is imparted by a soul, as Plato held, and for
saying that on this account the movement would be contrary to nature
and in need of rest and resistance, as are other living beings.

Yet, the same Aristotle, he continues, said on this subject:* “The heavens
are animate and contain a principle of motion’, and as regards the stars he
says that they should not be conceived as mere bodies and monads which
possess an arrangement but are entirely inanimate, but that it is necessary
to assume that they participate in activity and life.”””

One noteworthy point about this passage is that Philoponus seems
to argue for and endorse the tenet of a world-soul. Then he proceeds

to entangle Aristotle in contradictions by raising the well-known prob-

lem of how to understand Aristotle’s physical theory of the movements

of the spheres. Does Aristotle endorse the view that the heavens are

animate, or does he reject it? It may be agreed that in Cael. 111, 284
a27—35 Aristotle clearly rejects Plato’s tenet of the 7imaeus that the
circular motion of the heavens is imparted by the world-soul,” and
this position may be aligned with his theory of aether, De caelo 1 1—4,
where he emphasises that nature is a principle of motion, and that
aether moves in a circle by nature. However, in 11 2, 285 a 29 f. Aristotle
says that the heavens are animate (Epyuyog) and contain a — supposedly
psychical — principle of motion.*

* See Cael. 111, 284 2 27—35.

See Cael. 112, 285 2 29f.

See Cael. 1112, 292 2 1821,

Cf. Tim. 33DF; 36 D=37C. — Aristotle objects: “Such a life as the soul would
have to lead could not possibly be painless or blessed. The motion must be enforced,
if it moves the first body in one way when its natural motion is in another, and
moves it continuously, and therefore it must be restless, a stranger to leisure and
reason, since it has no relief granted to the soul of mortal creatures by the relaxation
of the body in sleep.” (Guthrie). See also Guthrie (1939), xxxif. On the problem of
Aristotle’s prime mover see Waterlow (1982), 204 —257.

% Cf. also Cael. 1112, 292 a 18 —21. The problem plays a significant role in the modern
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Philoponus turns to the eighth book of the Physics to show that
Aristotle’s cosmological theory in fact requires the postulation of a
world-soul, or at least of some kind of superior motive cause, fr. 11/
49: In de caelo 79,2—8:

“And if Aristotle proved in the eighth book of the Physics that the heavens
are a limited body,* and that a limited body has limited capacity (§ovapic),
and that circular motion is unlimited,* then it is necessary that the rotation
be provided by a cause of unlimited capacity. However, the nature of a
limited substrate is limited itself. According to Aristotle, therefore, that
which moves the heavens with a circular movement is something essentially
different. So how can he think it right to explain the motion as deriving
merely from nature?” '

According to Philoponus’ interpretation of the arguments of the
eighth book of the Physics, the heavens cannot possibly move eternally
of their own accord, for an infinite force or capability (§vapig) cannot
reside in a finite body. Therefore, the heavens must be moved by
something else which is essentially different. Here Philoponus, like his
teacher Ammonius,?’ interprets Aristotle’s prime mover as an efficient
cause, and he indicates that the argument of the Physics requires the
postulate of a motor, the world-soul. Importantly, this last argument is
not at all a dialectical one. Philoponus in fact believed in the general
validity of Aristotle’s argument in Physics VIIL*® and he believed too

- that it necessarily leads to the postulate of a world-soul. In the contra
__An‘;mrefm, therefore, Philoponus draws the consequences which, to
“his mind, Aristotle should have drawn. Simplicius continues fr. 11/49:

In de caelo 79,8—14:

“Thf:ﬂ, having made the above accusations in these arguments {the Gram-
marian) says that it is not impossible for the same movement to be caused
by a soul and by nature at the same time. For example, if one imagined
one of the birds making a straight flight towards the centre: the impulse
of the soul thus coincides with the natural inclination (porn) of the body.”

—_—

d.:sqcvussmn on the development of Aristotle’s theology; cf. in general Guthrie (1939),
Xiff., esp. XXxi—xxxvi, and more recently id. (1981), 243—276.

lels 15 in fact demonstrated in Physics 1115 and De caelo 15—17.

(.!'. Phys, VII1 10, 266 2 23— 6.

CE. Phys, VI 8, 261 b 27 ff.

Ct. apud Simplicium In de caelo 271,18 —21,

This is . o
trc;:i i made Plalp by the fact that he exploits it for his own purposes in a separate
P se which claims to show that an infinite duvapug cannot reside in a finite body,

w;’lTﬂth;lich Philoponus concludes that the universe must have been generated and
estroyed. Fragments of the treatise survive in Simplicius /n phys. 1326 —1336.
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This is perhaps one of the most important passages of the text
because it indicates how Philoponus himself sought to solve the
problem of the circular motion of the heavens. Philoponus’ solution,
however, that the heavens are moved (just like a bird flying towards
the centre) both by nature and by soul, is far from being satisfactory.
In order to explain this it is necessary to recall what he stated in the
first book. There, when he attempted to account for the circular
motion of the firesphere, he argued that this motion belongs to fire
xatd @oow. This phrase is significant in the sensc that it indicates
that Philoponus explains sublunar circular motion in terms of the
natural principle of motion in fire. Circular motion is brought about
by the nature of fire itself. Here, in the second book, Philoponus
deals with the separate problem of the circular movement of the
celestial body. He finds it necessary, as fr. 11/49 shows, to introduce
a second principle of motion, soul, and he lets both nature and soul
account for the movement of the spheres. The obvious question
arises, Why does Philoponus argue along these lines — given that
he believed that the heavens too consist for the most part of fire,
that fire moves in a circle by virtue of its own nature, and that he
did not accept the tenet of the eternity of the world?

Prima facie one may be tempted to suggest that in Philoponus the
notion of @uo1g has undergone a change. It may no longer possess the
status of a sufficient efficient cause, but has been demoted to the level
of a mere ovvaitia, so that there is need of the activity of the soul in
order to fully actualise the natural predisposition.™ But this cannot be
the case in the present treatise, for there is no indication in the writings

preceding the De opificio mundi that Philoponus modified or discarded

the Aristotelian notion of ‘nature’. Secondly, his explanation of the
movement of the firesphere in book I suggests the contrary. Philoponus.

follows Aristotelian lines in the sense that he retains the assumption of

¥ On the supposition that by the time of the contra Aristotelem Philoponus had already
developed certain aspects of his impetus theory, the hypothesis under consideration
seems to receive greater plausibility. For if imparted forces are taken to account
universally for all kinds of motions (natural movements, 1. e. movements ultimately
caused by the creator, as well as forced movements), the Aristotelian idea of ‘nature’
as a principle of motion loses much of its significance. However, this step towards
the universal application of impetus theory was not taken by Philoponus before the
De opificio mundi. — Intetestingly, the subordination of ‘nature’ to an external principle
of motion is part of Simplicius’ theory of celestial dynamics; see the passage In de
catlo 387,12—19, which is translated below.

|
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‘nature as a principle of motion’.** In consequence, there seems to be
no reason to believe that the two causes of the celestial motion, nature
and soul, are hierarchically structured. Both causes possess equal rank
qua being efficient causes, and nothing prevents either of them from
being able to account for the phenomenon independently. In view of
this fact one may appropriately speak of Philoponus’ assumption of
double cansation.

Significantly, the polemic against Aristotle is the only treatise in
which Philoponus proposes this thesis of double causation in celestial
motion. In his earlier writings, up to the treatise against Proclus,*
Philoponus had not yet worked out the idea that circular motion
may well be caused by the nature of fire itself, and he therefore
endorsed the view current in his day that the soul moves the heavens
(and the heavens in turn the firesphere) supernaturally.** The situation
is unclear in the Meteorology commentary, in which the notion of a
world soul does not seem to play a significant role at all; in the De
opificio mundi the existence and activity of soul is finally rejected in
ffwnur of universally imparted forces.*® The thesis of double causa-
tion, therefore, clearly represents an awkward interim stage in Phil-
oponus’ development of a cosmological theory. Nevertheless, one
Wr.mdcrs. why Philoponus was either unable or reluctant to su;pend
Ao, Centinly, given hat e believe it Aot e th

le. Y, ved that Aristotle rejected the
Platonic ld:ca of a world soul, the retention of this idea could be
;;sur:jmcF:;c;ci:,;f:lfh:?ari):?]tt)Aristotic, as fr. 11/49 sl?ows. .Holwcvcr, this
) ponus retains the psychical principle merely

in a combative spirit. In a later implici
, $ . passage Simplicius clearly stat ;
I1/61%: In de caelo 91,17 —19: i e

‘l\-{:t . LT 2 . .
(imn‘,:; is worth knowing that in contrast to others, his comrades,* (the
amma ” i
rian) wants the heavens to be animate as well, but he nevertheless

_—

“Cf al i "
G C:: jz}:[z,p‘.mu, ‘cummcnl?r‘v on Aristotle Physics 11 1, where this assumption is
pelicrs: sed. Fhe. fact that in the comtra Aristotelem Philoponus does not reject
Ade s point of departure for the aether theory, Cael. 12, 268 b 14—16 ' be
.f} en as a further indication, ‘ ' o
14t treatise was written onl : ¢
4 1’1d Wildberg (1987 b) Zﬂﬂ,— ;UZ e et e e A o bose 1
See In phys, 198,15, F { :
k2 hys, .15, For further refa -
See De opificio mundi V1 2. e e P, A A

Le o “hri 5 § an mate; see his
€. other Christi sl

nristians. Basil, for exa i i
Hiva TG . mpic, denied that the heavens are animat ) 8 1s

41




164 On the Nature of the Celestial Region: Books 11 and 111

appears to be no less impious towards the heavens than the greatest fools

among them.”

Given that Philoponus genuinely accepted the world soul, the
absence of a systematic reason for this is puzzling. The thesis of double

causation not only seems to be uneconomical, but also gives the

impression that it may even harm his project of rejecting the eternity
of the world. His present cosmological theory comes dangerously close

to the ones proposed by Alexander, Plotinus, and Simplicius, all of
whom firmly believe in the eternity of the world. 1

The individual positions of Alexander, Plotinus, and Simplicius differ in
certain respects. Although Alexander does not deny the existence of acther
(see Moraux (1963), 1238 £.), he seems to have been the first Peripatetic to
state explicitly that the celestial rotation is caused by both nature and soul.

Significantly, Alexander denies any difference between natural and psych- |
ical motion in the case of the heavens (see apud Simplicium In de caelo

380,29—381,2; In phys. 1219,1=7; cf. Merlan (1943), 181) and he is rebuked
for this by Simplicius, I de caelo 387,12—19%: 1
“In consequence, if one asks in which way does ‘nature’ move the
heavens, and in which way does ‘soul’, one must not answer, as Alex-
ander did, that there nature and soul are the same. For how could they
be the same, if nature is the passive capability (Sovapg madntix) to be

{49

moved, which is the movable in the substrate, but the soul is the i

external mover? Therefore, one must not say that in the case of
heavens soul and nature are the same, despite the fact that the moti
brought about by either of them is identical, but on the one hand

soul moves actively from outside, and on the other hand nature inhe

as the principle of being moved.” "
Simplicius has departed further from Aristotle than Alexander in the
sense that he subordinates natural (passive) movement to the activity of

the soul.

His theory has probably been influenced by Plotinus who rejects acther ',
but nonetheless defends the eternity of the world; see Enneads 111, In

Fnneads 11 2, where he states that the heavenly body (fire or light, cf. if

Graeser (1972), 22—24) moves in a circle whereby it imitates the vodg, he

first explains that the mobile nature of fire results in circular motion
(Enn. 11 2,1.20—37) and then continues at 11 2,1.37—39: “But if the soul
causes circular motion, it will not labour (od xapeitar); for it does not pull
(o0 yip Erxer) the celestial body because the movement is not contrary to
its nature. For nature is that which has been arranged by the soul of the
universe.” In Plotinus, it seems, circular motion is ultimately caused by
the world soul, but thanks to the nature of fire the actual process of
motion involves no effort.

In the light of the history of the concept of the world soul, the
question arises, How could Philoponus accept a world soul in the confra
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Aristotelem and nevertheless reject the idea of the eternity of the world?
[n his view, there simply is no contradiction because the assumption
of a world soul as kinetic principle of the celestial body does not decide
the issue one way or the other, fr. I1/50%: 199,27 —30:
“But he added an argument of the following kind too, that if the celestial
body moves ‘\Vil‘h a circu!ar.l(?fcommion not by nature but by the agency
of a soul, as in the case of living beings, or by the agency of some other

superior force, it is not possible to infer from its motion either that heaven
is generated or that it is ungenerated.”

Nevertheless, it would seem to have been much more sensible for
Philoponus not to introduce the thesis of double causation, and to
dispense with the idea of a world soul on the grounds that the very
nature of fire already accounts for circular motion. It only remains to
conclude that at the time of the contra Aristotelem the existence of the
world soul was still an unquestioned and apparently unquestionable
assumption, borne out, above all, by the authority of the Platonic
Timaeus; see fr. 11/50% (In de caelo 80,13 —23).

6.2 The Structure and Argument of Book 111

Only ten fragments survive of the third book. It is convenient to
subdivide these fragments into two groups. In the first group (frr. 111/
?2—56) Philoponus objects to an argument put forward by Aristotle
in the Meteorology stating that the heavens cannot possibly consist of
fire. Then, in the second group, (frr. I11/57—61%), Philoponus adduces
several arguments from sense perception in support of his own theory
concerning the substance of the celestial body.

Ir.thc contra Aristotelem were to be viewed as a step by step
refutation of Aristotle’s theory of aether as expounded in the De
ziﬁ‘rst?gcf:eim-t bc;ok would represent a digression from the argu-
e ;.mt is ¢ f:.a'r, howcver‘, that the contra Aristotelem is at the
ol scxpomnf)n of Philoponus’ own cosmology. Since he

: uch topics as the nature and cause of circular motion,

and the ; )

e o problem of weight and lightness, it is only consistent that
' uses an argument in the Mes :

for an o eorology as a point of departure

utli i
for 0 ou inc of his own theory of the substance and attributes of
e celestial region.
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6.2.1 Fragments 111/52—56

At the beginning of Meteorology 13 Aristotle briefly summarises his
theory of the elements constituting the universe. According to him the
world does not consist of four, but of five simple bodies, the primary
clement, acther, filling the celestial region. Although Aristotle says that
he has dealt with these matters sufficiently elsewhere,*® he nevertheless
adduces two arguments in support of the claim. They show that neither
fire nor air can possibly fill the space between the sublunary world and
the ultimate sphere of the fixed stars. Only the first argument is of
interest in the present context, Meteor. 13, 339 b 30—340 a 3:

“But those who say that not only the bodies in motion but also that which

surrounds them consists of pure fire, and that the space between the earth

and the stars consists of air, would perhaps have abandoned this childish
opinion if they had considered what has now been sufficiently demonstrated
by mathematics. For it is too simple to believe that each of the moving

bodies is small in size because it so appears to us upon observation from
here. Now, this has already been stated before in our considerations of the

upper region,* but let us repeat the same argument here as well. For if

both the intervals were full of fire and the bodies composed of fire, each
of the other clements would have perished long ago.”

There are two obvious reasons why Philoponus must take critical

interest in this passage. First, Aristotle’s argument seems to entail that
the postulation of a fifth clementary body is inevitable. Secondly, and
more importantly, Aristotle rules out explicitly the Platonic theory that
fire is the celestial substance, which is precisely the stance Philoponus
is adopting himself. In his universe the heavens consist for the most
part of fire. It is not surprising to find that his refutation formed a
whole separate book and must have been quite elaborate. Simplicius
says in fr. 111/52: In de caelo 80,23 —28:
“But since it is his aim, as he himself admits, to defy the propositions on
the eternity of the heavens, he has not been content with objecting to
what has been written in the treatise On the Heavens, but has in addition
spent his third book objecting to what has been said by Aristotle in the
Meteorology, i. e. that the heavens are not fiery.”

In total, one may distinguish at least five different objections.
Philoponus first replies ad hominem that in Aristotle the firesphere causes

4 See Meteor. 13, 339 b 16—19.
% The following argument in fact does not appear in the text of the De caelo.
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the same difficulty because it is larger than the things surrounded by
it (fr. 111/52: In de caelo 81,5—7). Unfortunately, the force of this
objection is negligible precisely because Aristotle presupposes the equi-
librium of the powers of the four elements, a reply which is of course
less plausible if one supposes the whole celestial region to consist of
fire. He could simply answer that the firesphere possesses a certain
‘thickness’ such that the sum total of its mass and power is not able to
overcome and destroy the other elements. Here, Philoponus does not
give a reason why one should think that the firesphere is indeed larger,
but in the contra Proclum, where the same argument appears,*” he states
generally that “that which surrounds is larger than the surrounded”,
but this remark is plainly unsatisfactory. There is a further objection
to Aristotle in the same fragment. Philoponus attempts to turn Aristotle
against himself, fr. 111/52: In de caelo 81,7—9:

“But neither the fire of the firesphere nor the celestial fire are capable of

burning, but what is capable of burning is the fire in our region, which
¥ . . L
is excess of fire, according to Aristotle.”

Aristotle indeed argued in the Meteorology that the so-called ‘fire-
?pherc’ has the unactualised capability of burning (nrépuke éxkaieoSar);
it is not a burning flame (QA6E) but a quasi-fire or fuel (l')rréxxunpu).‘:‘
-Hence. if one assumes with Philoponus that the heavens consist of this
kind of fire, no difficulty arises. And it is indeed a weakness in the
argument of the Meteorology cited above that Aristotle does not take
into account that he himself assumes different kinds or forms of fire.

Philoponus’ definition of 16 xavotikév (i.e. the ‘burning’ fire or

flame) as an 9 i i
_ ) excess of fire,* is not, as he claims, Aristotelian. It is true

:;hat Aristotle says once that fire is an excess of heat,® but the flame is
bzf::ie: as the “t;;)ilipg up of a dry current of air”*" or, more generally,
> qfvzin;z?f Like .Plam, and later Theophrastus, Aristotle recog-
" sever _1. erent kinds <?f firc (eldn mopoc), namely QLOE, dv3pug,

9@¢.™ Philoponus, too, distinguishes between different appearances

—

Y CF. contra Proch
| um X111 14, 517,24—518.4 (ed, Rabe
Sce Meteor. 13, 340 b 21—29; 4, 341 b lsf—ezh ’

# p
S e s
: ‘:;mw. [ %‘ };1 % é‘1320 b25f. — Cf. also Philoponus In gener.corr. 228,26 —229 4.
* 0;ie;r;r\}\5 91,1‘3;825) - 32; f. alsa Gilbert (1907), 198.
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of fire™ but more important than this distinction is the generic distinc-
tion he draws between mip puorkov (also called nop CTOLYEI@MIESG O TOp
fotxov) and the nip xavoTikéy (or THp Sraxovikov).* The former is
the lightest and purest kind of fire or heat; it not only pertains to the
upper region but also generates and maintains the life and warmth in
living beings. The latter appears in different ‘grades’ as flame or glowing
fire, depending on the fuel being burned. However, he does not regard
light as a kind of fire.*

The main difference between Philoponus and Aristotle on this
subject is that the fire Aristotle regards as fuel (Onéxxavpa) is taken to
be the natural and elementary fire in Philoponus. The burning flame is
just a derivative of this fire, namely its excess. Philoponus’ distinction
between mip Puoikéy and nip KALOTIKOV nO doubt shows influence of
the Stoic distinction between ndp texvikév and ndp Greyvov. " However,

in the Stoics, as in Plotinus, the relation between the two genera of

fire is not entirely clear.®® On the other hand, although Philoponus too
assumes two different types of fire, he states explicitly that this difference
is constituted by a difference in quantity, or rather intensity. There can
be no doubt that both types of fire are merely instances of one and the
same element.

In the third objection (fr. 111/53*: In de caelo 81,22 —26) Philoponus

attempts to show that even if it is assumed that there exists a dispro-
portionate quantity of fire in the upper region, nevertheless this will

not threaten the permanence of the whole universe, as Aristotle sup-

poses. For the qualities of the elements do not increase in proportion
to the mass of the bodies in which they exist. For example: ten thousand
times more water is not ten thousand times colder, but a measure of
seawater is as cold as the whole sea. The argument must be understood
in the light of what has been said with regard to the relation between
fire and flame. If one distinguishes between the intensity (degree) of a
quality, the quantity of a quality, and the quantity of the underlying
substratum, Philoponus argues that the intensity of a quality does not

“ See, e. g., contra Proclum X111 14, 518,24 —519,10.

% See comtra Proclum X111 14, 518,566 In meteor. 23,14—17.

% Light is not a kind of fire but the colour of fire; see, e. g., fr. IV[67: In de caelo 124,8£,;
also bid. 130,31,

57 See, ¢.g., SVF 1120 and Gilbert (1907), 248 f. Cf. Aristotle drawing an analogy
between the heat inside the semen and the substance of the stars in Gener.an. 113,
736 b29-737 a 1.

 Cf. Graeser (1972), 22—24 with references.
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depend on the quantity of the substratum. Although there is quanti-
atively ‘more’ cold in the whole sea, the water does not freeze because
the intensity or degree of coldness stays the same. Similarly, the universe
is not burned up because there exists quantitatively more fire. It is the
intensity of fire which causes the burning, for fire is an excess of
(natur‘a]) fire.

As has been pointed out, in Philoponus the two ‘genera’ of fire
are not merely juxtaposed. Philoponus recognises only one kind of fire,
possessing the same nature, in the whole universe. Simplicius, who is
well aware of this, quite rightly points out a difficulty which, to his
mind, seems insurmountable, /n de caelo 81,11 —15;

“If the things below the moon by nature act upon, suffer from, and change
into one another, then it is clear that the heavens, too, if they consist either
of fire or of anything else of the same nature, necessarily suffer from the
things below the moon and act upon them and are, compared with them
(only) of equal strength (looadevég).” i

This is indeed a major difficulty Philoponus’ theory has to face,
for the heavens do not seem to suffer anything from the things here
but apparently remain unaltered. The objection is so obvious that it
had been anticipated by Philoponus. His standard reply is that the
hfeavens are the most important parts of the universe; they will, by
virtue of a special form, remain unaltered as long as the universe itself
exists.” In the present context, where the problems of the fiery nature
of the heavens and the heat of the spheres are discussed, he argues as
follows, fr. 111/54: In de caelo 82,14 — 26 |

Ll k! .
t]'-lI'he remoteness of .the things in heaven and especially of the stars, which
i:n‘:frnon: ancient philosophers thought to consist mainly of the substance
:unll'T. rc]-duc;l:s 1hebhcat generated by them for the things here; this the
clearly shows because it warms those thi ich i
ings most to whic
come nearer, ¢ ik
And i itati
28 so, what !und of q_ualltauvc effect would the heat inside the fixed
qu')-'C. jppposmg that it is of a thermal nature, have on the spheres
.muldun ing the earth, which are so far away? For the ultimate sphere
. a:oi_ EOS'Slbly act qualitatively upon the subsequent spheres because
v are like it, nor could these act upo “or like i
n the firesphere. For like is n
;al:urall_v affected by like. ’ d N
efi e P
s ;c;?hc;c‘ tha.rcﬁ)rc., would retain its own nature because it does not
y of the heat within the spheres, and the firesphere itself would

—

oo .
See fr, 3 ..
© 145%: In de cavlo 73,4 —15; fr. IV]75: ibid. 138,32—34: fr. IV/80: ibid. 142,7—25.
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not have any greater effect on the things inside than it does have now,
even if all things around it were fiery, and this is especially true since this
kind of fire is not assumed to be a burning flame, as we have pointed out

frequently.”

Philoponus’ rebuttal of the objection mentioned by Simplicius is
twofold. First he says that the distance of the stars and the spheres in
general prevents them from affecting and being affected by the sublu-
nary things qualitatively. Secondly, the heat inside any one of the
celestial spheres cannot possibly affect the things here because it does
not even affect the subsequent and proximate sphere. Like is not affected
by like, and fire does not act upon fire. In consequence, Philoponus
confidently concludes that the firesphere will not turn into a firestorm;
it will always retain its moderate nature because it does not admit the
heat inside the spheres above it. Philoponus’ theory, although it removes
the distinction between the sublunary and the celestial regions, is
nevertheless able to account for the apparent phenomenon of the
unchangeability of the heavens and the stability of the universe at large.
This, of course, does not mean that the heavens are unalterable and

indestructible per se. His theory only claims to account for the facts
while the universe exists; its existence itself depends exclusively on the

will of God.*

In this context it is noteworthy that Philoponus, like Aristotle,
does not regard shooting stars, comets, and other ‘meteorological’
phenomena as a sure sign of the changeability or destructibility of the
things in heaven. He too interprets and misunderstands them as sub-
lunar events.® But in his favour it must be pointed out that as regards
their exact origin and explanation he is sceptical enough to recognise
the urgent need for further and close observation, In meteor. 98,3 —8:

“Thus, since the philosophers mentioned® neither accounted for the

phenomena nor were at all able to find some explanation for this {i.e. the

movements of the comets), 1 think it is necessary to make observations
of all these things frequently {in order to find out) if what Aristotle said

is true, and if it seems to be true to look again, lest the result {of the
observation)) is mere opinion and an optical illusion — and not the truth.”*

 The principle that like is not affected by like is stated by Aristotle Gener.corr. 17, 323
b 18—24.

o See fr. 11/47: In de caelo 76,14—16 and esp. fr. IV/80: ibid. 142,14 20,

@ See his commentary on Aristotle’s Meteorology 14—7.

 Philoponus refers to Aristotle’s predecessors as criticised in Meteorology 1 6.

1t should be noted that Aristotle would not have disagreed, see, €. g., Meteor. 17, 344

a5—8.
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Importantly, Philoponus not only argues that the celestial region
consists of fire, but also that this thesis does not conflict with the
phenomena even if one supposes this fire to be actively hot and burning
rather than moderate. The reason is that the firesphere shields off, so
to speak, the heat in the celestial region. But what about the phenom-
enon of the heat of the sun? Simplicius is quick to point out an apparent
contradiction in Philoponus’ argument, fr. 111/54: In de caelo 83,16 —19:

“And it is clear that although the heat of the heavens is something vital

(Lwtikn 11g), as this man claims, it does not transmit the heat to the things

below the moon. But how can he who assumes that the fixed heaven is

hot, say on the one hand that it is entirely inactive, and on the other hand
that the sun warms us?”

Simplicius raises the problem of the generation of heat by the sun,
or, more generally, the problem of the physical relation (action and
passion) between the celestial and the sublunary regions. Since Philo-
ponus, as has been shown, transforms Aristotle’s cosmology on a large
scale by abandoning the strict dichotomy between the heavens and the
sublunary region, his consequent conception of the physical relation
between the two regions thus united must be of paramount interest,
and it is necessary to deal with this subject, in particular the problem
of the sun, in a separate section.

- The following fragment 111/55: In de caelo 83,30 — 84,4 shows, again
that Philoponus not only attacked Aristotle but other Peripatetic phi:
losophers as well, in particular Alexander of Aphrodisias. The issue
seems to be Alexander’s interpretation of Aristotle’s argument in the
j;'._tld’m‘f.«samlqu that the space between the earth and the heavens cannot

B it i s
Consist of air cither,® Philoponus argues apparently along the same

Sncs as in fr. I11/53* that the active qualitative power of an element

tl?:;s;zt:ie?;:d on the q!.lanti.ty of the element but on the intensity of

! ma‘ Os:uppurts h:s‘ point by the argument that a small quantity
i p t‘:ss a more intense l'feat than a large quantity.

- c(:s;;?tuz f?tth attack on ArfStotle’s argument that the heavens

: ire possesses considerable importance. On the surface,

the argument seems t i € i
Bcins o $ to be a simple ‘Plato vs. Aristotle’, fr. 111/56: /n de

—

SFe below 6.2.2.
Cf. Meteor, | 3,340 a3
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celestial region. This argument follows Aristotle’s denial of fire in the
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“Plato, {the Grammarian) says, held that the heavenly bodies are not
composed of fire alone, but that they partake above all of that sort of fire
which produces a better mixture of the other elements. All the fine and
purest substance of the clements which possess also the relation of form
to the other elements has been chosen for the composition of the cclestial
bodies, while the more material and so to speak sludgy portion of these
clements exists here below. This {i. e. the former) is the sort of fire Plato
wants the stars and the sun to be composed of.”

A common trait of the contra Aristotelem is that, wherever possible,

Aristotle is brought into conflict with Plato. Philoponus frequently
invokes the authority of Plato in order to lend additional support to

his criticisms of Aristotle. Usually, he entirely agrees with Plato. The |
present fragment is a peculiar instance of this. First, although Philo-
ponus has so far emphasised the supposition that the heavens consist -
of fire, he now adduces Plato who said that the three remaining elements
too must be present in the celestial region, although in much smaller
quantities. One must suppose that Philoponus follows Plato in this
assumption, for otherwise the succeeding fragments of the third book

(see frr. 111/57%—61) are incoherent: for in these fragments Philoponus
attributes all kinds of familiar corporeal qualities to the celestial body.
The remarkable feature of the just cited fr. 111/56 is that Philoponus

interprets Plato’s cosmology, in this particular instance his hypotheses. |

. . . il
on the substance of the heavens, in a Neoplatonic fashion. Plato’s
remarks do not seem to include the hypothesis that the universe is

stratified so that the purest and finest grades of the elementary polyhedra
belong to the upper region and the coarser, more material grades to

the world below. The textual evidence of the Timaens merely warrants

the supposition that Plato believes the whole universe, including the
heavens, to be composed of the four elements, without making the
distinction between pure and ‘sludgy’ grades.” Plotinus, in his treatise

Iepi odpavod, discusses the substance of the celestial region at length.
In order to defend the notion of the eternity of the world without the
Aristotelian assumption of aether, he presupposes that the celestial
bodies are kaSapi xai mavtog dpeivove,® and although he recognises
a number of problems he does not reject the idea that all four elements
are present and thoroughly mixed in the celestial region, fire being the

" See Tim. 31 B4—33 B1; also Aét. 11 6,4; 11 13,12. But cf. Tim. 58 D 1—4 which
may be taken in support of the Neoplatonic interpretation for the case of air.
* See Plotinus Enn 11 1,4.6—11.

el
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r 69 e
prcdummant element.®” Proclus, in an early and now lost treatise entitled

«fxamination of Aristotle’s objections to Plato’s Timaeus”,” argues in

. i1l
a similar way:

“Por the celestial fire is not capable of burning (ob kavotikov) but, as I at
any rate would say, is life-producing (Cworowév), like the innate heat in us
And < Aristotle) himself says in the On the Generation of Animals that thcrc‘
is some ‘illumination’™ whereby each of the mortal animals lives when it
is present. The whole heavens, then, consist of a fire of this kind, and the
stars possess this element for the most part, but they also po;scss the
perfect (kinds) of the other elements (dxporiitag tdv GALDY).”

Philoponus accepts this Neoplatonic interpretation of Plato’s cos-
mology, but in both the contra Proclum and, in a more outspoken
manner, the contra Aristotelem he departs from it in one important
respect. As the remaining fragments of book III will show, the as-
sumption of pure grades of the elements does not prevent Philoponus
:_'from asserting that the substances there possess exactly the same cor-
- poreal qualities as the bodies below the moon. Since the assumption of
pure grades scems to have been adopted precisely in order to avoid the
ribution of the common qualities to the heavenly bodies,” it is
rticularly remarkable that Philoponus, again, was not able or willing
‘break with this aspect of Neoplatonic cosmology completely, and to
ny, on the evidence to be found in Plato, that there are no different
| es of elements,

Bcturc we proceed to the discussion of the remaining fragments
the third book, a final point may be raised in this section. As has
en shown, fragments 111/52—56 contain important material and ar-
ment conveying certain insights into Philoponus’ own cosmological
ws as well as his development; yet, these arguments were primarily
lin;:i;)};hprllgponus ‘to rcp}ldiate Aristotle’s claim in Meteor. 13,
| ey a1 the celes?ua! region cannot consist of fire. Since Philo-
) dealt with this passage in some of his other works as well,

I
See Fom, 11 1,6
. elements in Plo
= On the dare an
The passa
Proclus n

=T esp. 11 1,7.1—19. On the problem of the complete mixture of
tinus and the possible Stoic influence on him see Graeser (1972), 37f,
: dll:tml‘cnts of that treatise see Beutler (1957), 193, inn
]%f; tthh':lltv:d b\- Philoponus contra Proclum X111 15, 523,11 —18.

e ‘\rla\.c(cltcd from memory. The word EAkapyig occurs apparently only
- Arist. On Plants 11, 815 b 33, Nevertheless, in Gener.an. Aristotle indeed
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carth cannot be filled by one element or even by two alone; from which
it apparently remains to infer that the space to the moon is filled by air
and fire, but the space beyond it by some third element. However, our
own opinions on all these things have been stated elsewhere, and lie ready
for those willing to become acquainted with them, in order that we may
not repeat ourselves now.” i

it may perhaps be worth-while to compare the arguments brought
forward there with the ones just discussed.

In his treatise against Proclus, Philoponus rejects Aristotle’s ar-
gument in one section (XII1 14) by means of four objections. It is not
true that the heavens cannot consist of fire because —

1. the firesphere causes the same difficulty, contra  Proclum
517,24—518.4,

2. the fire of the firesphere is not capable of burning, ibid. 518,5—14;

3. a) Plato says that the heavens consist of a mixture of fire and the
other elements;
b) due to this mixture the excellence of fire is impaired, #id.
518,14 —18;

4. fire burns with different intensities; the celestial fire must not be 1
assumed to be a destructive flame but life-producing heat, #bid. :
518,18—519,17. '

The affinity of these arguments to the ones in the contra Aristotelem
is evident, Arguments 1 and 2 reappear in fr. 111/52; argument 3 a) in
fr. 111/56, and argument 4 seems to be a more explicit version of 2, |
There is no evidence that argument 3 b) occurred also in the contra
Aristotelem, despite the fact that this argument would have been able
to explain the corruptibility of the heavens rather well. However, the
arguments of frr. I11/53%, 54, and 55 do not appear in the contra Proclum, -
and this may be taken as an indication that the contra Aristotelem, on
this point, was more refined and developed. In view of this fact it is.
tempting to suppose that Philoponus profited from writing his com-
mentary on Aristotle’s Meteorology,” where the argument in question,
after all, appears. But one is surprised to find that in the relevant
passages of that commentary Philoponus avoids the confrontation with
Aristotle.”™ Why? Towards the end of the discussion of the passages
Meteor. 13, 339 b 30—340 a 13 he explains, /n meteor. 24,34 —25,2:

“But the volume of the earth and water stand in practically no proportion
to the surrounding {universe). Therefore, the whole distance beyond the

This last remark is best understood as a reference to the contra
Aristotelem.” Aristotle’s claim in the Meteorology that the heavens cannot
consist of fire does not receive any further discussion. Philoponus’
noticeable reluctance, in his Meteorology commentary, to be critical of
Aristotle’s doctrines may be explained by the conjecture that he evi-
dently thought he had dealt with the matter sufficiently elsewhere and
therefore regarded it as inappropriate now to mix oral exegesis and
philosophical polemic.™

6.2.2 Excursus on fr. I11/54: Philoponus on light and heat

Aristotle’s remarks on the nature of the sun, the generation and
smission of light and heat from the sun to the sublunary region,
d the generation of the seasons, are often notoriously vague. His
c assumption is of course that the sun, like any celestial body,
: sists of acther. In a passage in the Meteorology he accordingly says
hat it cannot itself be hot, and that the heat of the sun is a mere by-
oroduct of its motion and the friction involved.™ It remains unclear
Ow the heat is transmitted to the lower air. As regards the question
, the seasons Aristotle states that the differences are caused by the
ation of the distance of the sun throughout the year.” His remarks
tht*: generation and nature of light are equally problematic. In the
# anima he defines light as “the actuality (Evépyewa) of the transparent
u trarllsparcnt", and he intimates that it may be generated by fire “or
Omething of that kind, like the upper body.”® He denies both that

A
E :r:"a:rti:rgucdIulsc\a'hcrt:, see Wildberg (1987 a), 202—209.

ICiIsm 15 suspended . :
;4;;331*25'2‘ “’-lﬁ—zs;gﬁ.lg-zﬁ_m than once, sce e.g. In meteor. 16,30—32;
Re€ Meteor. 13, 341 01235 and Cael, 117, 289 2 19— 35,

See Meteor 13
- - 13,341 22327, 9 346 b 20—23:
NCE Deanima 117, 418 bo— 13, o cenereor 110,336 b 25

" According to the relative chronology proposed by Evrard (1953) the Meteorology
commentary was written before the contra Aristotelem but after the contra Proclum. A
different relative chronology (comtra Proclum — contra Aristotelem — Meteoralogy
commentary) is proposed by Wildberg (1987 a), 202—209.

" Conspicuously, Philoponus does not even cite the argument Meteor. 13, 340 a 1-3
as a lemma; see In meteor. 18,17 —25,2.
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light is corporeal and that it is at-all connected with motion, for which
reason the problem of the propagation of light does not arise. ™
Turning to Philoponus we witness a radical change of view.
S. Sambursky has shown in what way Philoponus, in his De anima
commentary, transformed Aristotle’s passage on light into an original
theory, and how he sought to solve the problem of the generation of F
heat in the sublunary region by the sun.** Sambursky shows that

Philoponus understands light as a kinetic phenomenon,™ and the mean-

ing of Aristotle’s definiens &vépyea is shifted from ‘actuality” to ‘activ-
ity’. The main point of that theory, in the present context, is the fact
that Philoponus follows Aristotle in the opinions that the sun, thougl':'""
it is the primary originator of light, is not itself hot, and that light i;r:"
an incorporeal entity.* Having laid this down he presents himself with |
the following problem, /n de anima 331,33 —36:

“How, then, is heat generated in air, if the sun, at any rate, is not hot,.
and the rays of the sun are incorporeal? For if they are incorporeal, thcrl:.':al
will be no friction (rapétpuyig). But if there is no friction, how will the
air get warm?”

The problem of how an incorporeal &vépyewa produces heat in
something corporeal is tackled in the following way,* In de ani
332,7-22:

“In view of this problem I reply: in the same way as the soul, not bei
warm itself, generates some vital évépyea which sets in motion the inna
heat (t6 Epgurov 9epudv) and thus brings the living being to life (yet w

the soul parts the innate heat vanishes immediately), so, I say, there comes
into being from the sun some vital &vépyewa through the light in air,

this &vépyeia sets in motion the innate heat of the air and thus warms it. -
And just as the passionate faculty (7} Bupoerdng Sovapg) of the soul which
is not warm itself, whenever it is moved warms the blood around the
heart, and just as anxiety, being an incorporeal évépyewa of the soul, create:
heat, in the same way, one may reasonably suppose, the sun, not being

8 See De anima 117, 418 b 13—26; De sensu 11 6, 446 b 28 ff. and cf. Sambursky (1958),
114, '

# See Sambursky (1958), esp. 117 f£., but cf. Sorabji (1987 b), 26—30 who points out, _
against Sambursky, that in the De anima commentary Philoponus merely improves
Aristotle’s own theory insofar as he aligns De amima’s treatment of the action of light
with the idea of the directionality of colour. {

8 Philoponus’ theory of the propagation of light in the De anima commentary, which
is not relevant to the present context, has been discussed by de Groot (1983).

W See i de anima 330,19—24; 331 33 f.

% Cf. also Sambursky (1958), 124, who suspects Stoic influences, The translation follows
Sambursky’s with modifications.
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warm itself, moves the heat contained in the air through its vital évipyewa
i e. light, and thus warms it. )
But if the Bvépyea is heat-generating, then if there is more évépyeia in
one place there will necessarily be more generation of heat. So that,
probably, in the case of reflections (@vakhdoeig) the évépyea is duplicated
and contains a smaller amount of air inside, such that {relatively) less air
is warmed by a larger amount of &vépyewa, not, however, through friction
but in the way described by setting in motion its innate heat, which results
in the kindling of flames.”

In this passage from the De anima commentary Philoponus’ solution

to the problem relies on an analogy with the psychosomatic relation in
living beings. Just as the soul affects the body, in the same way light
generates the corporeal quality of heat.® Importantly, Philoponus states
explicitly that the heat is not generated by friction.

In the treatise against Proclus Philoponus does not seem to have

N changed his views considerably. Although here too he puts forward

the thesis that the celestial region consists for the most part of fire
which is moderate, non-kaustic and generating life,*” the sun is still
viewed primarily as a source of /ght. It does not seem to be connected
with fire, for Philoponus distinguishes clearly between the generation

of light by the sun and the generation of heat by fire.®

But when we turn to the contra Aristotelem and the Meteorology

commentary, the situation is entirely different. In fr. 111/54 he produces
- anargument which shows that the assumption of a strictly non-kaustic
- fire in the celestial region is not necessary; the universe would not

O Lo .
A general criticism has to be brought against Sambursky (1958), who attributes the

H7

theory to P}_:i!oponus, and, to a certain extent, against de Groot (1983). Both authots
do not consider the fact that Philoponus, as will be shown in the following discussion
abandons this theory in later treatises. — Furthermore, it ought to be pointed uu;
tﬁlj&t thc:_thcnr_vl of the De anima commentary appears, in a slightly modified form,
:_‘M: in .bl‘mpllmus, In de caclo 88,14—22: “But neither does the sun warm because it
; fire as it is generally understood, nor does Saturn cool because it is watery; rather,
i;::’lfrall_\', all (celestial bodies) alter the bodies in this world towards their specific
. ;hr: i:f_:ﬁ“'g} through their inc::rPr)rca] Buvaperg, just like the incorporeal évipyeia
YSwoheng seing ashamed or planning something makes the body blush at times, or
R e 3;"'\5)_ frown. The sun, of course, warms the air through the same &ivapg,
e ()Fr:;wn of the rays, and thrf)ugh the air it warms the other bodies.” The
C“mpaniun w_l.hannlogy l_.lSI(:d to explain the activity of the celestial bodies, i.¢., by
inflegnoes J gh]thc actiyiry of the soul, is striking. Since Simplicius is hardly
s c(.mmni tloponus it is plnuszblf: to presume that both men were influenced
3c : source, perhaps Ammonius.

¢ contra Proclum X111 14, 517,24 —-519,17.

See contra Proctum IV 9, 78 12f.; 11, 84,1113,
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come to an end even if one assumed that all things in the upper region
were fiery.® If this is true, what prevents onc from assuming that the
sun is in fact for the most part fire? And indeed, the speculative
argument scems to underpin an argument from sense preception which
would be unthinkable in a strictly Aristotelian or Neoplatonic cosmo-
logical framework, fr. 111/58*: In de caclo 88.8—10:

“But how does (the Grammarian) think to infer from the fact that the 1

sun warms the things here that it is itself qualitatively hot and partakes of

much fire (ToAkoD petéyovra mupdg), which he infers from the colour as

well?”

Unfortunately, Simplicius does not tell us if and how Philoponus,
on the basis of this new cosmological assumption, explained the phe-
nomenon of the generation of heat in the sublunary region™ and the
generation of the seasons. As regards the latter problem Simplicius”
remarks suggest that Philoponus simply followed Aristotle in supposing’
that the seasons are generatd by the relative proximity of the sun.”

In the Meteorology commentary, however, these problems are dealt
with in greater detail. Philoponus offers a theory which is based on the
same cosmological assumptions as developed in the contra Aristotelen,
and which differs dramatically from the theory of light as outlined in
the De anima commentary. One of the main objectives of the commen-

% See fr. [11/54: In de caelo 82,2226 cited above p. 169f.
“ As has been pointed out, Simplicius saw an unsolved conflict in Philoponus between
the two assumptions that the sun is hot, and that the celestial fire is inactive; see
fr. 111/54: In de caelo 83,16—19. y
Cf. Aristotle Meteor. 13, 341 223-27; 9, 346 b 20—23; Gener.corr. 1110, 336 bZE_.,.I,
with Philoponus fr. [11/54: In de caclo 82,14—18. — Simplicius replies /n de caelo
82,27 —83,5: “It is evident that this man {sc. the Grammarian) thinks that the s
warms us more during the summer because it is nearer to us then; it is also cl
that he thinks that the sun is nearer to us at noon than at the time when it is rising
or setting, since it Warms us more at noofn. And he is ignorant of the fact that the
earth in comparison with the sphere of the sun possesses the ratio of a point, so that.
the parallax of the exact position of the sun in comparison with the position as seeft
by us is most minute because of this. How then is it possible that the sun approac
us and recedes further away from us over such a distance that thereupon such
difference of heat is generated in the summer as opposed to the winter?” [On the
interpretation of these lines see Wildberg (1987h), 71 notes 59 and 60, Simplicius’
criticism is of course justified, but in this case it applics to Aristotle as much as to
Philoponus. — Simplicius’ remark may be taken as evidence not that Philoponus was
ignorant about these facts but that he did not dwell on them in the contra Aristotelent;
in the Meteorology commentary he suggests an explanation which comes rather closé
to Simplicius' own theory, see Philoponus /n meteor. 53.16—21 and cf. Simplicius In
de catlo 83,5—11 (see fr. 111/54).

L
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tary on the first book of Aristotle’s Meteorology is to show that Aristotle
was wrong in supposing that the heat of the sun is generated by its
motion through friction with the medium. In 7n meteor. 41,24—44,21
he shows that the heat must be due not to the sun’s motion but to,its
quality (rowotng). Later in the commentary he says, 49,22—34:

“qp if the rotation of the sun were the cause of the sublunary heat, the
fixed sphere or any other sphere moving between the most extreme spl;cres
would (since it carries along with it the spheres below it) generate much
more heat in the air. But if this is true, heat should also be generated
during the night. For the motion is one, always continuous and identical
with itself. But since this is not the case, and since the air is warmed onl
in the presence of the sun (Gpa @ fAiw), the motion of the sun or of thi
spheres is therefore not the cause of the heat; rather, the cause is the sun’s
patural quality (f guowkt mow6tng), (for this alternative remains), exactl
like (ka9anep) the quality of fire. For if even Aristotle took th:: thin z
here as sure indications of what happens in the upper region, and if ﬁi:
1 _dnlcs not warm the air through motion but only through its q‘uality then
! it is reasonable to think that the same occurs in the case of the sur’: but
it is unreasonable when Aristotle, in order to save his own hy otl;csrs
supposes that the celestial bodies are impassive, thus comradifrin thé
phenomena and sense perception itself.” -

Displaying the self-confidence of an ‘empiricist’® Philoponus sug-

ests that the heat of the sun is caused by its hot quality, as in the case
of fire. He leaves no doubt that he regards the sun as being fiery, even
ough he avoids claiming that the sublunary fire is identical ;o the

~ fire of the sun.”

. .:\ consequence of the modified physical theory of the heat of the
R 2,:111::1“ thrI: generation o.F heat in the sublunary region ceases to be
rac']rp{)rezrta Prob].em. Philoponus no longer has to explain how an
E pos thzntlt}.r, light, generates a corporeal quality in the air, but
- A e ycrc0;p§rca] quality of.thcbsun affects the sublunary bodies.
= d;, the mna‘tc hczft which is warmed, but heat, just as light,
garded as a dynamic entity accompanying light, /n meteor. 53,2 —8:

“But they object: i
gt hz;‘ohiir:t. If the sun is fiery and warms the things below the moon
3 » why does the sun warm more at noon than when it is at the

9

!n the same commentar
nterpretation of physi
the passay

-yll"hllu;mnus sharply attacks Damascius for his mythological
il cal phenomena, see In meteor. 44,21—36; 116,36—117,31. In
s ited, !’hllopt)nus‘ criticism of Aristotle is reminiscent of Ari-t le*
Polemic against his predecessors. e

-
CE, e.p., 1
Sun Bev 10 meteor. 43,2533, 47,26 F,; 52,27—35; 53,22f.: “the fiery nature of the
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¢ things by the side of firc are warmed

horizon? For it is not the case that th
more, but the things above it, €. g., that which is being boiled or melted.

Now, many of the things melted, for instance lead, are melted best when
they are beneath fire. Therefore, just as light travels everywhere unless
something prevents it, in the same way {travels) the heat, which accom- i
panies light.””
Since Philoponus nowhere expounds a full theory comparable to
the section in the De anima commentary, the change of outlook is
perhaps best noticeable if one considers the role friction plays in the
new theory. When he tries to explain why the movement of the shooting
dom upwards, he says, /n meteor. 62,33—37:

| therefore say that, as has been shown, the upper parts of the air round
the carth are rather cooled because the rays reflected (from the earth)
penness there.” But the rays enclosing between them the
h warm it, because of the condensation, by motion an

stars is downwards and sel

disperse in the o
air near the cart
by friction.”

In a second passage Philoponus scems to pass off his own, not

entirely clear explanation as Atistotle’s,” In meteor. 121,35—122,4: -'

“On the question how heat is generated by the rays (of the sun
{ Aristotle) taught that the air enclosed between the reflection of the ray
is warmed by the movement deriving from them and by friction. The sam
happens to the air in stones from which fire is kindled, because it
enclosed by them and threshed by the friction deriving from them, and
the air between the rays reflected back from water or from fiery or other

smooth and shiny (?)” bodies.” f

Although the details of this theory remain obscure, it is clear that =

here, in contrast to the De anima commentary, Philoponus states ex=
oduction of heat in the air.

There is perhaps even enough evidence to warrant the conclusion that

plicitly that friction is involved in the pr

Philoponus now prefers to understand light as corporeal.

The discussion of this particular problem of the sun and thc
how

y

generation of and the connection between light and heat shows

% On the intimate connection of light and heat cf. als
nature occurs together with light (ovpréguxe ) poti);

with fire.” '

i

% Cf. Aristotle Meteor. 13, 340 a 24 =32, 8
% In the passage cited next Philoponus presumably refers to Aristotle’s remarks in

Meteor, 13, 340 a 24—32. In his comments on that passage Philoponus does not bring.

in the concept of friction, cf. In meteor. 26,15—28,23. ;
" The word otedmvog seems to be hapaxlegomenon in Philoponus; its precise meaning:

remains uncertain.

o In meteor. 43,22 “Heat by "
for it also occurs in conjunction
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Philoponus, in the context of his critical reception of Aristotelian
doctrine, develops and modifies his own cosmological views. It may
be pointed out that the doctrines put forward in the contra Aristotelem
and the Meteorology commentary are closely connected, and that the
latter work appeats to be representing a more developed stage. In order
to bring out further aspects of Philoponus’ new theory of the celestial
region it is necessary to return to the argument of the contra Aristotelem.

6.2.3 Fragments I11/57%—61*

In the comments on the previous fragment II1/56 (/n de caelo
84,15—22) it has already been pointed out that Philoponus not only
rejects Aristotle’s verdict that the celestial region cannot possibly consist
of fire, but that he further holds that the three remaining elements must
be present too. So far Philoponus has lent support to this theory by a
reference to Plato, and he now proceeds to justify it in the light of the
‘apparent phenomena’.

. First of all, fr. I11/57* confirms our interpretation that Philoponus
indeed postulates the existence of all four elements in the upper region
for Simplicius says fr. I11/57*: In de caelo 87,29 —88,2: ’

He attributes heat and coldness, dryness and wetness, softness and hard-
ness as well as the other tangible and sensuous qualities to the heavens.”

’ [t is impossible to attribute these properties to a substance which
Is assumed to consist of pure fire alone. But given that Philoponus
adhered to the Neoplatonic distinction of pure and material grades 0;'
::e eilemcnts, v.fhy dloes he see no difficulty in supposing that although
Sa;:;;:g::;?fic:r in purity, their respecti?rc qualities are exactly the
. thé ' l511'1).' i'ate_, ‘stressed the point that the qualities of the
e ﬁae estial region are o'f a quite superior nature.”® From
s Philogonu;imcnts the impression ?.rlsjes that in the contra Aris-
fterniion r; o was chrhaps !cd to t‘hls line of reasoning by ‘sense
ol &)- s earlier treatise against Proclus, however, Plato’s

rms the basis for his stance on the question of the attributes

f s [¥
of the heavens.” In the contra Proclum, X111 16, 527,11 —18 he says:
B ys:

% o -
E 'e;cc Enn 11 1,7,
Philoponus outlines

X1l 16—17, his interpretation of the Timaens on this subject in contra Proctum
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“But that Plato not only thinks that the celestial body consists of the four
clements but also ascribed to the elements there those qualities generally
recognised by us — I mean heat and cold, wetness and dryness, lightness
and weight — so that nothing distinguishes them in substance from the
clements in the sublunary world, with the exception of fineness and purity,
this, again, is clearly laid down by Plato in the Timaens”.

Philoponus then cites two passages from the dialogue, and it is

not unlikely that similar evidence was adduced in the contra Aristote-

Jem.'™ Simplicius, however, merely focuses on and expresses his disa-
greement with the arguments from ‘sense perception’, fr. 111/58%:
88,8 —14:
“But how does he think to infer from the fact that tht sun warms the
things here that it
he infers from the colour as well? Look: although the other stars are said
to partake of much fire and to possess a fiery colour, as he says, Saturn is
believed to cool and to combine the things down here, and it is evident

that by virtue of the same argument it ought to be cold as well, and not

fiery, but rather watery.”""!

Here, as in the Meteorology commentary, Philoponus concludes that

the sun must be fiery, supporting his claim by a simple inference from
the effect to the cause. The substantial fragment 111/59 (In de caelo
88,28 —89,26) puts forward further evidence lending support to his
theory. Philoponus claims first, ihid. 88,311., that

“there is perhaps no quality observed in the things there which does not

also belong to the terrestrial bodies.”

In the following he sets forth six different qualities and properties

which he takes to pertain to the heavenly bodies. They may be sum- :

marised as follows, fr. 111/59: In de caelo 89,1 ff.:

1. Transparency is found in air, water, glass, and certain stones, #bid.

89,11,

2. The various colours in the heavens are identical to the colours found
in the sublunary world. In particular, brightness and /ight are found
in fire, fire-flies, heads and scales of fish, ibid. 89,3—7.

3. The spherical shape is common to the spheres of the sublunary

elements and to some other compound bodies, #id. 89,9—11.

W The passages cited are Tim, 32 B8—-33 B 1; 53 D 7—E 8. Philoponus’ interpretatiof
is probably justified, although it must be pointed out that the present issue of the
physical qualities of the celestial bodies was not Plato’s problem and concern.

101 On the supposed powers of the planets see, e. g., Polemy Tetrabiblos 1 4 and Plotinus

Funeads 11 3,5.

is qualitatively warm and partakes of much fire, which
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Circular motion also belongs to fire and air (by nature), ibid. 89,11 f.
From this Philoponus infers that everything visible must also be
tangible, ihid. 89,15—19;

“But after having said other, similar things, he finally adduces that
the heavens, being visible at all events, are also tangible, and being
tangible they have tactile qualities: hardness, softness, smoothness,
roughness, dryness, wetness, and other comparable qualities as well
as heat and cold, which include all these.”

Thus, the sixth property of the heavens is fangibility."”

6. Finally, Philoponus claims In de caelo 89,22 —25:;
“XWhat is three-dimensional (10 tpixf] dwactardv) is identical in the
heavenly bodies and in the things in our region. For no three-
dimensional thing will differ from another in so far it is three-

dimensional, just as no body will differ from another in so far it is
a b{)dy_.!!

1 On this last argument, in particular, Philoponus seems to have laid
great emphasis. Indirect evidence suggests that he repeated the argu-

- ment in a more explicit form in the fourth book of the contra Aristotelem.

Simplicius says In de caelo 134,16—19 (see fr. IV/71):

“I’crhaps it is superfluous to contradict his arguments, except that he seems

to think that because the things in heaven and the things below the moon

are both three-dimensional, nothing distinguishes them from one another,
and he makes ample use of the ambiguity of words.” ’

| In ac:ldi‘tion, Simplicius reports an argument in a treatise arguing
that no limited body may possess unlimited power — a short treatise
Written after the contra Aristotelem and preserved in fragments b

Simplicius'® — as follows, In phys. 1329,28 —1330,1: !

“

‘Bu : >

f(m‘thﬁh“ Grammarian) says that it has been shown by himself in the

it ook against Aristotle that one and the same prime matter underlies
¢ celestial as well as the sublunary bodies.”

The way i i ;
Erorm o rem:yk In \.vhlch Philoponus may have argued can be inferred
! rk which appears somewhat later in the same treatise, where

ne fO“OWi[’] y ar . .
k. 1331120&_2§:ument from abstraction appears, apud Simplicium 7n

Cf. also fr. 111/39: In de caels 89,1922,

See Simplici
339—342‘ ius In phys. 1326—1336 and of. Davidson (1969), 358 f. and Pines (1972),
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“If, he says, one took the forms of all things away, evidently only their
extension in three dimensions would remain, in virtue of which nothing
distinguishes the celestial bodies from the bodies of our world.”

Earlier, the above group of arguments has been referred to as
arguments from ‘sense perception’, and this is what they may prima
facie appear to be. This is particularly suggested by the argument on
the fiery nature of the sun, which is based on the perception of its heat

and its colour; see fr. I11/58* (In de caelo 88,8—14).' However, one

must question this claim. Did Philoponus concern himself with a
‘physical inquiry’, based on observation, into the nature of the celestial

body, the results of which he used for his arguments against Aristotle? j:

In the case of the six arguments above the answer must surely be
negative. For the ‘empirical’ points raised by Philoponus exemplify to
what extent physical science in late antiquity was preoccupied with the
study of treatises on nature, rather than with the study of nature itself.
Philoponus’ first point concerning transparency is taken from Aristotle
De anima 117, 418 b4—7. The second point concerning colour and
light in the heavens and the sublunary world clearly derives from
Aristotle De anima 117, 419 a 2—7. The shape of the universe as well

as the totalities of the sublunary elements being spherical is not a sense.

datum but a standard tenet of school philosophy; it derives from
Aristotle himself.'® The same is true of the fourth point concerning
circular motion in the sublunary bodies.'® And in the first book

Philoponus showed, by means of a priori reasoning, that this circular:

movement must belong to fire and air according to nature.'” The
inference that everything visible must also be tangible derives, of course,
from the famous passage in Plato’s Timaeus 31 B 4—0. Only the last

argument that the three-dimensional substrate gua three-dimensional is.

identical in the celestial and the sublunary regions is, though not
empirical, at least original and interesting as it involves Philoponus’
theory of matter and the three-dimensional.'™ The arguments do not

14 Sambursky (1962), 130 states: “We will see ... that Philoponus ... went much further
in his polemics against Aristotle [than Xenarchus] and attempted to adduce obser-
vational material as evidence for the fiery nature of the celestial bodies.” The above
arguments are partly outlined by Sambursky (158—166), and he scems to suggest
(174) that he regards them as “empirical”.

105 Cf., e, g, Meteor. 13,340 b 19—22; 112, 354 b 2325,

106 CF, Meteor. 13, 340 b 32—341 2 3; 4, 341 b 22-24; 7, 34421113,

" Cf. above 5.3.3 and frr. 1/9—17*.

198 On this important problem in Philoponus see below 8.2
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reveal Philoponus’ readiness to appeal to empirical observation, but
rather his cunning ability to turn Aristotelian passages against Aristotle
himself. Moreover, it is conspicuous that in Philoponus the majority
of arguments referring to ‘an experiment’ involve, in fact, experiments
carried out in thought rather than in practice, and it is perhaps per-
missible to generalise that the main virtue of a natural philosopher in
late antiquity — for the same is true mutatis mutandis of Simplicius —
was to be a ‘grammarian’, i.e. a man of letters and learning, rather than
to be a keen observer of natural phenomena. 19

6.3 Conclusion

In conclusion, the main points of the discussion of the second and
third book of the contra Aristoteler may be summarised as follows.

Beginning with the problem of weight and lightness in the celestial
segion, Philoponus elaborates the thesis that there is no fundamental
ifference between the regions above and below the moon. Rectilinear
potion is not per se excluded from the things in heaven, just as natural
ircular motion, as has been shown in the first book, is not absent from
sublunary elements. The movement of the heavens is both natural
ind psychical: natural, in so far as the celestial body consists of fire,
sychical, in so far as it is ultimately moved by the world soul.

Philoponus claims in the third book that Aristotle did not prove
conclusively that the celestial body cannot consist of fire. The celestial
e does not, as Aristotle supposed, threaten the existence of the
universe at large. Even if the fire constituting the region above the

- moon :
% were assumed to be a burning flame, the world would continue

O exist. Phi - ;

dx:t P:1]0P°“U5 points out that the sun is for the most part fire,
:_ at the substance and properties of the celestial body, although

perior in quality in accordance with the importance attached to it,

not differ essentially from the i
substances and pr i
t o . ) P DPCI‘I'ICS of the t]ll!lgs

® This i ; :
Y SR.nloltut-{; !‘Tg;hat deliberate tI:xperimcnta play a negligible role in Philoponus.
| Concemin;; Jw (beh 3), 158162 points out that in his refutation of Aristotle’s doctrine
aviour of freely falling bodies Philoponus explicitly refers to actual

"_f“(-" carried our, of :
- rather thap th:1 .l-uh‘:_hp'ﬁj‘- 683,16 ff.; this, however, must be regarded as an exception
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A comparative study of the fragments of these books and the views
expressed in his earlier and later writings has shown that Philoponus’
theses on cosmology in the contra Aristotelem represent a stage in his

development of a theory which accords both with the philosophical =
tradition and the fundamental Christian assumption of the creation of
the universe. Although his cosmology remains Aristotelian in many
respects (nature as a principle of motion, stratification of the universe),
Philoponus incorporates Platonic and especially Neoplatonic ideas
(‘heavy and light’, celestial movement being caused by the soul, com-.

position of the celestial body). His views are not, by and large, original,

but his synthesis of the various positions, arguments, and controversies.

on cosmological problems is novel. Philoponus radicalises the ideas of

his predecessors. One of the most important instances of this tendency

is his revision of the Neoplatonic doctrine of the substantial composition
of the celestial bodies, which resulted in his development of an inde-
pendent theory of the generation of heat by the sun.

7. The Celestial Body: Unchangeable but Corruptible

Having dealt with Aristotle’s arguments on the absence of weight
and lightness in the celestial region, Philoponus turns to Aristotle’s
attempts to show that the heavens are both incorruptible and unchange-
able. Significantly, Philoponus leaves the arguments concerning the
qualirative and quantitative unchangeability of the heavens uncriticised. !
The thrust of his criticism is directed against the argument that the
celestial body, since it is removed from the realm of contraries, must
be eternal, Cael. 13, 270 a 12—22 and Cael. 14.? Philoponus construes
Aristotle’s argument as follows, fr. IV/64*: In de caelo 121,4—9:

“In order to demonstrate this (i.e. that the heavens are ungenerated and

indcstru_cnblc}, {Aristotle uses two premises, as has been said before

one saying that (i) what is generated is generated out of a contrary anci
perishes into a contrary, and the other saying that (ii) there is no movement

contrary to circular movement. So this man sets out to object to these
two premises, and he begins with the former first.””3

The fragments of the following two books IV and V of the contra
Aristotelem focus on the refutation of these two premises. In particular,
book IV is mainly dedicated to the refutation of premise (i), book V
to the refutation of premise (ii). ’

7.1 The Structure and Argument of Book IV

The tifle of one of the major sections of the fourth book has been
g;‘:scrved in a fragment in Arabic. Farabi says in his ‘refutation’ of
tloponus, fr. IV/62: Mahdi (1967), 256:

r‘:ﬁ:m (_thc Grammari:m) reached the fourth book he said literally as
pmr;?’sfq in the chapter in which he stated Aristotle’s proof. He said: His
of that the heavens are ungenerated and that they are indestructible.

.

1
L g ¢ the arguments in Cael, 13, 270 a 22—35.
A (‘f’mc’::?lil"; tén Aristotle’s arguments is provided above, 4.1.2. and 4.3.
o lh.:u n.r ;’U a 1_4—17 and 18—20. The second premise, from which Aristotle
hing is contrary to the celestial body (cf. Cael. 13, 270 a 18f, and

Phllt r L
ponus fr. Vi81: In de caelo 156,28 —31), is established separately in De caelo 1 4,
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Then he said: Examining the proofs that he stated and the explanations
of some of those who commented on them.”

Apart from what must have been one of the most trivial arguments
in the fourth book,* Farabi discloses no further details on the philo-
sophical content of this part of the contra Aristotelem. Simplicius, how-
ever, reports a number of important arguments which originally be-
longed to book IV, and it is necessary to turn to his commentary on

the De caelo.

7.1.1 Fragment 1V/63

The prelude to the refutation of Aristotle’s argument that the
celestial body is ungenerated and indestructible consists of a dialectical
argument which shows, at any rate, how closely Philoponus scrutinised
the Aristotelian text. He begins by outlining the senses of the word
ayévnrog laid down by Aristotle in Cael. 111, 280 b 6—11, Acccording
to that passage one may distinguish three senses: Something is said to

be ungenerated

I. — if it has come to be without a process of generation, e. g., being |
touched or being moved. Touch and motion themselves are not .

generated.’
2. — if it has not been generated but possibly will be generated.

3. — if it is absolutely impossible that it be generated (8hog advvatov ‘_

yevéodat).

The third sense is ambiguous because it may either refer (a) to
something which does not exist at all and never will exist, or (b) to
something which has been in existence eternally a parte ante. Only in

the following chapter, Cael. 112, 282 2 27—29, does Aristotle point out |

that he wants the term to be understood primarily in the sense of 3 (b).
But this is not immediately obvious in Cael. 111. Philoponus takes
unfair advantage of this unclarity and suggests that none of the senses
of ‘ungenerated’ outlined in that chapter actually suits the argument in
Cael. 13, 270 a 12—22; fr. IV[63: In de caelo 119,13—21 and 28—32:

4+ See fr, IV/76 and cf. below 7.1.4.
“ On the problem of the first instant of change see Sorabji (1976) and Waterlow (1982),

141 —148.

The Structure and Argument of Book 1V 189

“After having initially outlined the Aristotelian distinction of the senses
of ‘ungenerated’ and ‘generated’ drawn at the end of the book (i.e. De
caelo 1), {the Grammarian) then asks according to which sense A;'is‘totlc
now proves the heavens to be ungenerated, and he writes as follows:
Neither the heavens nor the world would be ungenerated in the sense that
they cannot possibly be generated (i. e. sense 3). For they clearly exist and
have received the perfection of their nature. Therefore, only one further
hypothesis remains, if the heavens cannot have been generated in the sense
of having a beginning of existence, not even a beginning which brought
them into existence without a process of generation. [...] Therefore, one
hypothesis concerning ‘ungenerated” remains, if they are not ungcnc‘rated
as touch, lightning, and in general instantaneous things are. For these
have a beginning of existence although they have not been brought into
existence by a process of generation. So which of the three senses of
‘ungenerated’ specified by Aristotle is the one in question now?”

Philoponus deliberately overlooks the ambiguity involved in the
third sense and, taking it in the sense of 3 (a), rules it out. Furthermore
he denies that in Aristotle the world is generated at an instant, the ﬁrs;
sense of ‘ungenerated’. Only the second sense remains, but this is
equally impossible, since it is evidently not the case that the heavens

~and the world will be generated in the future.

7.1.2 Fragments 1V [64* —72

| We may now turn to Philoponus’ criticism proper. Philoponus sets
out to refute the first premise of Aristotle’s argument, i. e. that every-
.f:hlng generated is generated out of a contrary and perishes into a
&:Oﬂtrz.lry." His refutation of this premise is a masterly example of an
effective strategy of philosophical criticism, the dilemma. In the follow-

- '0g argument, Philoponus begins by distinguishing between two dif-

ferent se i i i
senses of contrariety, i.e. contrariety proper and contrariety in

- terms o ivati
dilemmf f(;rm ‘and privation.” He then shows in the first horn of the
{ a
that if one accepts the former sense of contrariety in the

- Present a ise 1 i i
Bercts . rgument, the premise in question is false and the argument
. rel.ms:;um‘l. In the second horn he concedes that the premise
- garded as true if one accepts the second, more general type

& See th
© Passage quoted at the beginning of this chapter, fr. IV/64*: In de caelo 121,4—9

3
The latter is th :
(1957), 61 ~67, ¢ more general type of contrariety; see above 4.1.2. and cf. Anton
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of contrariety in terms of form and privation. But it then follows that
the heavens themselves must be viewed as generated and eventually
destructible.

Philoponus’ repudiation takes the following point of departure,
fr. IV/64*: In de caelo 121,11 —14:

“{'The Grammarian) says, then, that Aristotle and his commentator Alex-
ander {of Aphrodisias) want the hypothesis ‘contraries are generated out
of contraries’ to be true of contraries in the proper sense, but others say
that the hypothesis is sound for privation and form.”

The first horn of the dilemma: Philoponus sets out to show by an
indirect argument that in the De caelo Aristotle spoke of contraries
proper, because in the second premise, i. e. that the celestial body and
its motion do not possess a contrary, he could not have spoken of form
and privation, for the celestial body and its motion clearly do possess
a corresponding privation, fr. IV/65: In de caelo 121,25—122.9:

“For with a view to showing that Aristotle says that the heavens have no
contrary in the proper sense of the word, {the Grammarian) tries to prove
this on the assumption that the heavens possess an opposing privation.
For he says that Aristotle would not have held that the heavens do not

possess any contrary at all, given that he called ‘privation” a contrary.® '
Again I {sc. Simplicius) am compelled to cite his words for the sake of

those who cannot believe that someone wrote such arrant nonsense.
For even if it is agreed, he says, that no movement is contrary to the
movement of the heavens, it is at least not impossible that there is a

privation of this movement. For there is some opposing privation of any

natural thing which exists in a substrate. But motion is a natural thing.
For the immobility before the movement and after the cessation of the
movement is in fact the privation of this movement. Therefore, if it is not

impossible that there is a privation opposite to the movement of the

heavens, it follows that {Aristotle) did not use the word ‘contraries” in
the sense of form and privation, but in the sense of contraries in the proper
sense.”

If, in consequence of this, it is agreed for the sake of the argument

that Aristotle is indeed speaking of contraries proper, the first premise
is clearly false. For, Philoponus argues, it is not the case that everything
generated is generated out of a contrary proper. He adduces no less
than seven different processes of generation which falsify Aristotle’s
assumption; fr. IV /67: In de caelo 123,15—124,12:

% See, e.g., Phys. 17, 191 a 13f. and cf. 190 b 26.

7. Finally,
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1. Not only the attributes of substances but also the substances them-
selves are generated, and there is no contrary to substance, as
Aristotle himself states in the Categories,® ibid. 123,15—17.

2. Since, according to Aristotle, the rational soul alone is eternal,'” the
souls of irrational animals, for instance, must be subject to generation
and destruction. But what is the contrary proper of the soul of a
horse or a bull? In addition, the same point can be made about the
different functions (or forms) of the soul (ta idn tiig yuyfic), bid.
123,17—124.

3. ‘Triangles, circles, and other shapes are not generated out of con-
traries, tbid. 123,14 —28,

4. Left and right come to be from one another, but they are not
contraries but relatives, /bid. 123,28 f.

5. In the case of those categories which do not involve contraries,

individuals (Gropa) falling into one of these categories are not subject

to generation out of contraries proper, ibid. 123,29 — 32, Philoponus
does not make clear which of the Aristotelian categories he refers
to besides the ones already dealt with, i. ., the categories of substance

(1), quantity (3), and relation (4). Obvious choices would be place

(but only to a limited extent because contrariety of place exists in

the vertical direction), time, position, and state.

The assumption, Philoponus claims, is not even universally true in

the case of the category of quality, which above all involves con-

traries proper, e. g., hot, cold, moist, and dry; 7bid. 123,32—124.8.

Take for example colour and flavour, 123,34—124,6:

“For‘ if air possesses neither colour nor flavour — as is shown by the fact

that it is neither visible nor tasteable — and if it changes into water, which

possesses both colour and flavour, out of what kind of contraries of colour
and ﬂawl}ur in air do colour and flavour in water come to be? And if air

Ehangcs into car.rh or into fire, the same must be said. But more than that,

¥ the purrefaction of air living beings are generated with various colours

:’.}?d‘dlﬂcrenccs uf. ﬂa_vours. Out of what kind of contraries in the air do
€y come to be, if air does not possess these qualities?”

Bally light does not possess a contrary, because darkness is the
r r > = - .

E vation of light, and not its contrary, which Philoponus claims to
ave shown elsewhere, ' ibid. 124,8—12.

" Cf Car. 32413,

€. De anima 11 2,413 b24-29,

Is ;
may be taken as a reference to his De anima commentary, 341,10 —342 16,
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Hence, if one supposes that in the first premise Aristotle spoke of
contraries proper, the argument for the ungeneratedness and indestruc-
tibility of the celestial body is unsound because it relies, according to

Philoponus, on a false premise.

The second horn of the dilemma: Simplicius objects to the argu- b

ment so far that it is not true that the word ‘contraries’ must be taken
in the proper sense. Aristotle’s assumption in fact involves the more

general type of contrariety in terms of form and privation, and Sim-

plicius demonstrates this by referring to the relevant passages in Physics

17.'2 But Philoponus is only too willing to concede this.'* Simplicius,
who does not seem to have grasped the strategy of the argument of

his opponent, says in fr. IV/69: In de caelo 131,17 —20:

“But perhaps there was no need for my arguments because (the Gram-
marian) clearly agrees in his text that the Aristotelian proposition stating
that ‘what is generated is generated out of contraries’ is true of the most -
generic type of antithesis of form and privation, but by no means true of =
the remaining contrarieties.” s

He continues in lines 131,28—132,4 with a considerable amount of *

indignation:

“But this man knew he was writing for schoolboys, which is why, I:'

believe, he did not read, or else did not understand the passage on
generation in the Physics and has spewed out so must arrant nonsense
against the word ‘contraries’, thinking that the length of his arguments
suffices to perplex his audience. But he says on the basis of empty opinion
rather than research: |
Let it be agreed that Aristotle calls form and privation contraries here,
and that everything generated is generated out of the correspondi
privation, just as thar which perishes relapses (Gvaxdpnte) from form

into privation, and, in saying these things, he thinks to show from them -
that according to Aristotle the heavens too will appear to be generated
and destructible. Let us look at these remarkable ventures of his as well, -

to see from what kind of self-evident axioms he derives the propositions.
he is concerned with.”

The second horn of the dilemma seems to cause greater difficulties
for the Peripatetics. Philoponus intends to show that if it is true that

12 See In de caclo 124,21—126,5. On the argument of Physics 17 and its relevance for
the argument in the De caelo sec above 4.1.2.

13 Fr. IV/68: In de caelo 126,11 —14. He supports his point by a reference to Themistius

who interprets Aristotle’s argument on the assumption that contraricty of form and
privation is involved, cf. fr. IV/69: ibid, 131,20—24 with Themistius /o de caelo

14,9—37.
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géncratiun involves contrariety in terms of form and privation, then
the heavens themselves are subject to generation and destruction. Prima
facie, this does not seem to be a straightforward task. Even if it is truc
‘that gencration in all cases presupposes the appropriate privation, it
does not follow that the possible existence of a privation also entails
gcncration and destruction, so that even if the heavens possess a
privation, this does not necessarily mean that they will also be subject
to destruction. Philoponus therefore has to import as a further premise
precisely this, that generation and destruction presuppose privation and
that privation entails generation and destruction. In the following
argument this assumption is merely implied, yet it is stated explicitly
clsewhere in the contra Aristotelem.' Philoponus’ argument runs as
follows, ' fr. 1V/69: In de caelo 132,5—8:

(i) “Every natural form which exists in a substrate and in matter always
possesses an opposing privation out of which it has been generated and
into which it resolves when it perishes. But (ii) both the heavens and the
whole world are characterised by a natural form; in consequence (iii), they
too will possess a privation out of which they have been generated and
into which they will perish.”

The conclusion (iii) is supported by a number of analogies, ibid.
132,8—12:

“For because man is generated out of not-man, and house out of not-
house and, speaking generally, any natural and artificial form attains
generation out of what is not of its kind, therefore also the heavens —
for they are a natural form as well — have been generated out of not-
heaven, and world out of not-world.”

Simplicius says that Philoponus proffers the first premise as evi-

i WA 5 :
- dent; it is of course evident only if one presupposes that privation
:-’“"“‘1“!-’ entails generation and destruction. On the other hand, he
;seem:. to have supported the second premise by a number of arguments,

—
B s i

:’}:’; L’HSL;:J{:“:: tlf: far.? 175,13—18 where Philoponus suggests in an argument that
Mty kind‘ {lr; act shered Py his. opponents: “If they hold that participating
0ot of the fice ﬂ: Ct;nlrarllcs, l:l':l:‘lcr in both or in one of them, is universally a
destructible, then ol ;hlng = ?aﬂakcs .of ‘hcsF Fontrarics is generated and
of ‘conca \.rc: and o, S the celestial body is a recipient of contrariety in terms
contrary places [hmnv“ + and that the ‘concave’ of the lunary sphere is one of the
well” 5, they ought to say that the heavens are generated and destructible as

{ " The premises are i
W restated in reverse order in fr. 1V/70: —
W See fr IV[70: In de s by T [70: In de caelo 133,21 27,
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although that proposition is, according to Simplicius, not seriously
disputed.'” For that reason, Simplicius does not report Philoponus’
argument at length, but one can make out at least three arguments
which attempt to show that the heavens are a material body. W

1. The heavens are not immaterial (vhog) because they are perceptible.
(aic9nt6g), fr. IV/70: In de caelo 133,28£."

2. The things in heaven and the things below the moon are both three-
dimensional (tpyj dweotard), in virtue of which nothing distin-
guishes them,” fr. IV/71: ibid. 134,16—19.

3. Matter possesses the fitness for receiving all forms (Bmndeimg npog
révra ta £1dn Exovoa) of the things in the sublunary region; in the
same way matter is recipient of the forms of the things in heaven,
fr. IV/71: ibid. 134,20—24.

The gist of these arguments is that the celestial body, being perceptible -
and three-dimensional, is also material. The celestial form and the =

universal matter constitute the celestial body. Philoponus rejects any

kind of ontological distinction gua matter between the two regions, and

one could say that he is thus positing the material unity of the universe.

He argues that even if one agreed that there are two different types of |
matter in the two regions, one ought to concede that both are com-

pounds of their common nature and the differentiac in that nature, i. €.,
one ought to assume one common matter.? So if the celestial body is

indeed a material entity which possesses some kind of privation, and if

17 Sece thid. 133,24-27.

8 See fr. IV/71: In de caelo 1349—12: “It seems that this man regards that body as.
matter which the Peripatetics called second substrate (8evtepov omokeipevoy), for he

spends many arguments seriously showing that the heavens possess a body —
therefore also matter. Yet, who would dispute that the heavens possess a body?”
1 Cf. Plato Tim. 31 B4—6,

u

below 7.2

2

between the two regions: whereas the sublunary matter admits of generation and

corruption, the celestial matter merely admits of spatial change (0An xatd tomOV
kivnrikn), see In de caelo 134,6—9; 135,18—21. Simplicius himself refers to Aristotl_e-.
Metaph. V111 4, 1044 b 1—8. On the problem of kinetic matter in Aristotle see Happ.

(1971), 497—503; 691.
2 By [V[72: In de caelo 135,21 —23.

21

On Philoponus' conception of matter and the three-dimensional sce the excursus

Simplicius objects [n de caelo 134,24 ff. that if this were the case, the things below

and above the moon would be seen to change into one another, but this is evidently
not the case. Although Simplicius, too, does not accept Aristotle’s concept of aether
as the stuff of the celestial region, he nevertheless recognises an ontological difference
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form and privation lead inevitably to generation and destruction, then
Aristotle’s own premise entails that the heavens too are subject to
generation and destruction, which is of course a conclusion unacceptable
for any Ncnplatnnis{.

The most interesting aspect of this last argument is that Philoponus
postulates the existence of a universal matter which he calls 10 tpigf
Swaotatoy. This term, which may be translated by ‘the three-dimen-
sional’, does not refer to a trivial idea in the sense that Philoponus
postulates this kind of matter in order to lend support to his view that
the cosmos is a material, three-dimensional unit. It can be shown that
Philoponus arrived at this conception of matter by a quite independent
route; the importance of the issue requires that his conception of the
three-dimensional be dealt with in a separate section of this chapter.?

7.1.3 Fragments IV/73—74

In fragments 70—72 it was put forward that the heavens must be

conceived as generated and destructible because the celestial body is a
compound of “form’ and ‘matter’. Philoponus denies, against Aristotle,

at the k6opog, the universal world order, is eternal. Yet the previous
uments do not cast doubt upon the belief in the eternity of something
ich, in its present state, underlies the ordered form of a universe,
. some _primordial matter.” Did the world and the heavens come to
out of some pre-existing entity, or did they come to be out of
thing? Philoponus proceeds in what follows to justify the Christian

doctrine that God ‘at some time’ created the universe i
. out of nothing,
ﬁ IV(73: In de caelo 136,12—16: :

J:3!.1! so far, as ¢ the Grammarian) says, he has refuted the arguments of
b-,n:(::c \:vhrch prove that‘ the world is ungenerated — ‘refuted’, that is,
e ;3;., nonsense Ufﬁthls kind. He agrees however, that by what has

said he has not refuted the proposition that the world is generated

See below 7.2,

CF. fr. IV/69: . . .

Grammar}:,—:; t::::’: ‘:l:f 132,12—.17: “But this argument would perhaps require {the
B i o \1.[-:1 b t }: ere exist some substrate and matter prior to the generation
Which, whe i Chmc' dr ehprlvauon of the heavens and the world existed and out of
oty o R 1.,1&' i [: ¢ heavens and the world were generated. But the argument
Btistence, ay (e Phr:ly that the hcachs are ul"lgencratcd and without a beginning of
Bther lnits 2 osapher {sc. Aristotle) intended to show, On the ctmtmry. it

plies that the heavens are generated and have a beginning of existence.”
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out of a pre-existing substrate. Thercfore he wants to show that the world
came into existence out of not-being.”

The notion of ¢reatio ex nihilo has been proposed and discussed by

Christians since the second century.” The doctrine, which maintains
that the whole universe was created by God out of nothing, denies at
the same time the eternity and self-sufficiency of matter and the Neo- b
platonic idea that the world is temporally eternal though in all aspects
ontologically dependent on God.** Some of the first arguments in
favour of ereatio ex- nibilo were formulated by Theophilus of Antiochia |
(2nd century), who wrote in the second book of his work Ad Autolycum
as follows:’ !

(1) “If God is uncreated and matter is uncreated, then, according to
the Platonists, God is not the maker of the universe, and as far asjj
they are concerned the unique sovereignty of God is not demon-
strated.

(2) Furthermore, as God is immutable because he is uncreated, if
matter is uncreated it must also be immmutable, and equal to God;
for what is created is changeable and mutable, while the uncreated
is unchangeable and immutable. '

(3) What would be remarkable if God made the world out of preh
existent matter? Even a human artisan, when he obtains matcriﬁ#
from someone, makes whatever he wishes out of it. But the pow
of God is revealed by his making whatever he wishes out of .
non-existent (8x o0k 8vtwv), just as the ability to give life 4
motion belongs to no one but God alone.” ,

John Philoponus, more than three centuries later, is sometimes
credited with having attempted to put the doctrine of creatio ex nibilo
on a secure philosophical footing.* Many of his arguments against the
eternity of the world are well known and have been discussed of
referred to by a number of scholars.” But which are his arguments.

e
&

On the origin of the doctrine see May (1978); Sorabji (1983), 203—209 finds )
claim of creation ex mibilo already in Philo’s De providentia. !
% The latter doctrine was developed by Platonists, notably Crantor, Albinus, Taurus, |
Plotinus, Porphyry, and lamblichus; see Baltes (1976), 82 ff. and cf. May (1978), 1=5
and Sorabiji (1983), 193 ff, |
2 See Grant (1970), 26f. and cf. May (1978), 159—167.
* See, e. g, May (1978), 5 note 22, ]
¥ See, . g., Wieland (1960); Davidson (1969); Pines (1972); Sambursky(1972); Sorabji. !
(1982 a); idem (1983), 210 ff. '
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that the world is actually created out of nothing? The fragments of the
contra Aristotelem, regrettably, do not provide us with satisfactory ma-
terial on this topic, partly because Philoponus himself refers the reader
to arguments brought forward in the earlier treatise against Proclus,
and partly because Simplicius does not seem to have been greatly
interested. ! Fragment IV/73 of the contra Aristotelem seems to be a
rejoinder to possible objections to an earlier argument in the contra
Procluns; the issue is the clarification of the meaning of the words

‘nothing’ or ‘not-being’, 136,16—26:

“{The Grammarian) wants to show that the world came into existence
out of not-being. And he makes a quick reference to a proof of this in the
contra Proclum, except that he presents the objection and attempts to
invalidate it by saying: For if something were generated out of complete
not-being, they? say, it would follow that not-being exists, For it has
changed into being. Now, if someone argues, {the Grammarian) says,
that the things generated are generated out of not-being in the same \x.:ay
as a ship is built from timber — which means that not-being itself underlies
the thing generated and changes into it — then it will truly follow that
not-being exists. But 1 do not think that anyone is witless enough to
understand generation out of not-being in this way; rather, anything
generated is brought into being only in so far as it is generated without
existing previously.”

Clearly, the gist of this argument is that Philoponus wants to deny
‘not-being” may be understood as a reified ‘Nothing’, which is
pposed to underlie the generation of things in the same way as timber
erlies the building of a ship. But what does he affirm? The last lines
di’fﬁcult. The Greek 136,25f. reads: ... GAL™ 61, ka90 yivetan 1@V
OpEvoY Exactov ovdapdg dv mpdtepov elg tO elvar mapiydn. The
rd xa36 may be taken adverbially, ‘in so far as’, in which case the
Atence may be translated as in the last sentence of the above quotation.
that case, the following interpretation is possible: Something may
y be said to be brought into being (i. e. out of nothing) if and only

Wt 1s generated and at the same time did not exist in any way (oDdapudcq)

BCE fr, 1v(73:
T AV(T3: In de caels 136,17, fr. VI/115: apud Simplicium In phys. 11419f£; fr. V1)

116: ibid, 11421 f,

Sec fr, [V/74*

means of mar;v
,-:'_gcncrntcd out of
\the substrage

where Simplicius merely notes 137,16 —19: “He attempts to show by
a‘l‘gumcnrs th“? the things immediatcly generated by God are not
some pre-existing substrate, but the form is generated together with

-1 . 4 Habiines
In de cagly ].35..3{r;lfddmon' Simplicius himself had never read the contra Proclum,

€. Anvone w
\ 3 ) 3 N
ho would want to object to the idea of generation out of nothing.
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before. The problem with this interpretation is that it does not really
seem to be a good answer to the charge of reifying ‘not-being’. On the
other hand, xa96 may be taken as a pronoun, ‘that in virtue of which’,
a reading which is familiar, ¢. g., from Aristotle Metaphysics V 18. There
Aristotle discusses the different meanings of xa36, and he points out
that it may signify each of the four ‘causes’ form or essence, substrate,
and in addition the final and efficient cause.” Simplicius, at any rate,
understands the word xa86 in Philoponus’ sentence as a pronoun, and
he takes it to refer to either the material or the formal ‘cause’, /n de
caelo 137,14—16:

“_. even if that in virtue of which it is generated does not exist (kv pfy.
ka0 yiverar Eor) — let it be generated in virtue of the form (xata v
pop@iv) — what prevents it nevertheless from existing in virtue of the ]
substrate (kata 16 Omoxeipevov), as, e. g., the marble herme does not exist
in virtue of the form before it is generated, but it does exist in virtue of
the marble?”

If this understanding of xa36 is accepted, Philoponus’ remark:
should perhaps be translated as follows, fr. IV|73: In de caelo 136,23 —26:
“But I do not think that anyone is witless enough to understand generation
out of not-being in this way; rather, that in virtue of which each of the
things generated is generated is brought into existence without having
existed previously.” i
On this translation the point is a rather different one. Philoponus
seems to say that one may speak of creatio ex nibilo if the normally pre-
existing ‘causes’ (in the Aristotelian sense) of generation are brought
into existence as well; what is required is the creation of the physical
conditions which make generation and corruption possible. Since matter
is generally taken to pre-exist any generation, this remark may be

understood in the sense that together with the creation of form, matter
is generated as well.* The simultancous creation of form and matter

is called concreatio. This notion is expressly put forward by Philoponus
in the following fragment 1V /74*: In de caelo 137,16—19:

“{The Grammarian) attempts to show by means of many arguments that
the things immediately generated by God (t& apéong Hnd @eob FIVOUEVE)

¥ See Metaph. V 18, 1022 a 14—22. Aristotle also includes the meaning of ‘position’.
Cf. Ross (1924), 333 f. The word xa96 in Bekker’s text has been changed consistently
into xad & in the text edited by Ross.

“ In Philoponus’ context, the word ka3 can obviously not be taken to refer to the
efficient cause; even in the case of ereatio ex nmibilo the creator must be assumed to
pre-exist the act of creation.
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are not generated out of some pre-existing substrate, but the form is
generated together with the substrate.”

With this Simplicius leaves the subject, giving no indication why
Philoponus thought that the concept of creatio ex nibilo is philosophically
viable. Philoponus returns to the same subject in his sixth book, frr.
V1/114—116, where he argues that Aristotle’s assumption of motion
being eternal can be proved true only if the tenet of the physicists that
‘nothing comes to be out of nothing’ is in fact true. Philoponus sets
out to show that ‘the physicists’ are wrong. His argument consists of
two steps. First, the tenet cannot be universally true because the creation
of the world by God is a clear exception. The passage restates Theo-
philus’ third argument for creation out of nothing, fr. VI/115: apud
Simplicium /n phys. 1141,11—19:

“First, (the Grammarian) says, even if nature produces the things it

creates out of what already exists because it has its own reality and

actualisation in a substrate, and because nature is not able to be or to act
in separation from a substrate, it is not necessary that God, who has his
rcglity and actualisation separate from all beings, create out of existing
things as well. For otherwise he would not be superior to nature. And yet

God not only produces the forms of the things directly generated by him,
but he is believed to originate and create even matter itself.”

But in the sequel of this argument Philoponus goes on to argue,
remarkably, that the Parmenidean dictum is not even true in the case
‘of nature and art. Simplicius says fr. VI1/116: ibid. 1142,1 —4:

“Next, he reminds us of yet another proof which is stated in the eleventh

book of the contra Proclum. By means of this proof he has shown, suppos-

f:dIy, that even the things which are generated by nature and by art come
Into existence out of not-being and perish into not-being.”

Simplicius then reproduces an argument where Philoponus shows
Fhat the corporeal forms of the things generated by nature and art come
into being out of nothing, and one misses the corresponding argument
that the same is true of their matter. Which are Philoponus’ grounds
:for making the remarkably radical claim that virtually everything is
gencrated out of not-being?
_Pmc{:lslt;at;icci:sary to turn to the ninth book of the treatise against
_d,e"el()r)ls ! :lalr;pter 11, contra Proclum 344 — 3065 (ed. ‘Rabc), Philoponus
. oOrate argument “that none of the things generated are
-h-__'_'—-—-—

BN
Ot to the eleventh book, as stated /n pbys. 11421 £; cf. apparatus to the text.




200 The Celestial Body: Unchangeable but Corruptible The Structure and Argument of Book IV 20
generated out of being”.* In that argument, a detailed analysis of which arguments of Theophilus is striking. However, it must remain for a
would exceed the limits of this essay, Philoponus first reduces the future analysis to decide whether his arguments in support of the radical
generation and destruction of corporeal substances to the generation claim that all things are generated out of nothing actually also embody

and destruction of corporeal forms.” Substances which are subject to a radically new understanding of the problem of existential change.

generation and destruction are compounds of matter and form, but it
is only the form which comes to be and perishes. Matter, which
Philoponus prefers to call 10 tpuyf] Swaotatév,™ is not subject to
generation and destruction because it underlies any substantial change
without being affected. A compound substance never comes to be and i Fragment 1V/76 comes from an Arabic source, Farabi’s treatise

7.1.4 Fragments IV/[76—80

¥

perishes gua whole (xad’ 8kov)™ but only gua form. The corporeal
forms, therefore, are the proper subjects of substantial change.* i

Once matter is shunted out of the analysis of the process of
generation and destruction, Philoponus shows next by means of a

complicated indirect argument that the corporeal forms must be as-

sumed to be generated out of nothing.*" He concludes contra Proclum
359,2—14: '

“So if the corporeal forms of the bodies that perish do not resolve into

matter, nor change into some other substrate, nor dissolve into the most
simple elements, nor return to their own totality, nor change into some
other form, but neither admit of a separate existence as such over an

above bodies, like the intelligible things (1 vontd) ..., and if it is nof 2

possible to conceive of any other type of change apart from these, then 1|r

remains that all corporeal forms of perishing bodies change into nuthi:g '
|

at all (10 pndapi undapdg 8v). Accordingly, they have also been genera
out of nothing at all.”

There follows, finally, a discussion of Aristotle’s Sovapig — &vép-

yera distinction, * in which it is argued that although the substrate may
change from a state of potentiality to a state of actuality, the incorporeal

forms nevertheless come to be out of and perish into nothing.*

It is true that in this important chapter of the contra Proclum
Philoponus attempts to put the concept of creatio ex nihilo on a philo-
sophical basis. The degree of sophistication in comparison with the

% See contra Proclum 316,3.

Y See comtra Proclum 1X 11, 344,27 —347,10.

W Thid. 346,4.

W Ihid. 345,.20f.; 346,14.

© Thid. 346,16 —347,2: 10 yop elddg Eanv 16 xuplwg yivopevov.

4 Ibid. 347,10—359,14.

Thid. 359,14—363,13.

Jbid. 361,25—362,3. The argument does not seem to be consistent with the initial
point that matter has nothing to do with the process of generation.

& &

43

Against Jobn the Grammarian.** Since the argument of this fragment has
not been dealt with by Simplicius, it may be useful to quote the fragment
here although the point made seems to be a trivial one.

“And (the Grammarian} literally says this: If the Philosopher {sc. Aris-
totle) wants to demonstrate by these statements, which we stated before,
that the world is not generated, on what ground did he transfer what he
said about the beavens to the world? Is it because Aristotle applies what he
says about the heavens (supposing that they are ungenerated) to the entire
world? For according to John {sc. the Grammarian), he {sc. Aristotle)
had in mind here only the case of that part of the world which moves
with a circular movement. How, then, did he {sc. Aristotle) permit himself
to speak of the entire world in place of this part of the world (for what
is made evident about certain parts of the world, whether a state or
anything else, need not necessarily be true of the entire world), and not
distinguish between the two, and this either unintentionally, or intention-
ally as someone who employs sophistry? For to shift one’s ground from
the particular to the universal, and from one particular to another is one
of the topics of sophistry, as he explained in Topies 2 and subsequently in
On Sophistical Refutations.”

. According to Farabi, Philoponus has censured Aristotle for shifting
his grounds from one particular, i.e. the celestial body, to another
particular, the world as a whole. Philoponus doubts that the specific
cternal existence of the sublunary elements is entailed by the individual
cternal existence of the things in heaven. The point is trivial because
the cternity of the celestial substance, aether, does no doubt imply the
¢ternal existence of the universe. For is it possible to conceive of a
universe in which everything below the moon perishes while the
celestial spheres remain intact?

——

“ a
The Arabic text has been edited by Mahdi (1972); translation and commentary by
the same author (1967), 256. ‘
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The final part of the fourth book deals with Aristotle’s appeal to
the ‘phenomena’ in De caelo 13. Having concluded his philosophical
arguments with the statement that the first body is eternal, not subject
to increase and diminution, unaging, unalterable, and impassive,* Ar-
istotle argues that his theory is in agreement with sense perception and,
more importantly, with the common opinion of men. For first, all men
allot the highest place to God.* Secondly, the heavens have never been

observed to change.*” And thirdly, etymologically the word aidfp refers

to something which is always in motion. *

Philoponus rightly rejects this last etymological point in the Me-

teorology commentary,*’ but there is no evidence that he did the same

in the contra Aristotelem or the contra Proclum. Only the first two

‘phenomena’ are attacked in the following fragments. By coincidence,
two different summary accounts of his criticism of the first argument
are extant, one in Greek by Simplicius, the other in Arabic in a 12th

century anonymous recension of AbG Sulaiman as-Sijistdni’s treatise
Siwén al-Hikmah.*® A comparison of the two texts, which are listed as

fr. IV/78 and fr.IV/79 respectively,® throws some light on Simplicius’
method of citing Philoponus. The Arabic version has probably been
contaminated by Arabic theology;*® Simplicius’ version appears to be
a streamlined summary of the original passage, dwelling on the main

points alone but nevertheless providing an adequate and accurate para-

phrase of Philoponus’ argument.*

Philoponus adduces two arguments against Aristotle’s first ‘phe-

nomenon’. The fact that all men allot the highest place to God is no
proof of the eternity of the heavens. For first, there are people, ancient
as well as “people of our time” who do not believe in the eternity of

4 See Cael. 13, 270 b 1—4 and cf. above 4.2.1.

¥ Cael. 13,270 b4-9.

41 Cael. 13, 270 b 11—16.

4 Cael 13,270 b20—24,

¥ See In meteor. 16,13—=32; cf. 17,35—18,6.

% The fragment has been published and commented on by Kraemer (1965). The
complete text of the recension entitled Muntakbab Siwin al-f{ikmab has been edited
by Dunlop (1979). — As-Sijistani lived ca. 912—985.

See Wildberg (1987 b), 89f.

Particularly the last sentences using metaphors of light. On the problem see Kraemer
(1965), 326 .

On the problem of the general authenticity of the fragments sec Wildberg (1987 b,
29-31.

5
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the world* but all the same raise their eyes to heaven when they pray.
Secondly, the Greeks and the barbarians believe their temples and idols
to be dwellings for the gods, but no one thinks that these temples and
idols are imperishable and ungenerated. Rather, they think that these
places are more appropriate for the deity than any other place.*

Aristotle’s second argument, i.e. that the celestial region is clearly
immutable, could turn out to be a considerable embarrassment for
Philoponus. Simplicius himself raises this point frequently, and Philo-
ponus cannot but agree. Significantly, he too regarded the celestial
body as immutable for as long as it exists; comets and meteors and the
other appearances in the sky are, just as in Aristotle, sublunary phe-
nomena.’’ But the immutability of the heavens does in fact not pose a
problem. First, Philoponus seeks to weaken the strength of this refer-
ence to the ‘facts’ by an analogy: In the sublunary region there are
animals that live longer than others, and mountains and diamonds have
existed since the beginning of the world itself. Although it is true that
there is no record that the heavens have changed, there is no record of
Mount Olympus having changed either.”® Second, there is a perfectly
reasonable explanation of the apparent immutability of the celestial
body, fr. IV/80: In de caelo 142,14 —25:

“And in the case of mortal animals, for the time that they are to be
preserved it is necessary that the most important of their parts retain their
proper nature, so that as long as God wants the world to exist it is also
necessary that the most important of its parts be preserved. But it has
been agrccd that the heavens as a whole as well as in their parts are the
most important and most essential parts of the world. For by their
movement all bodies inside are guided naturally. Therefore it is necessary
thaf as long as the world is to be preserved, the heavens will not abandon
thcnrl proper nature in any respect, neither as a whole nor in their parts.

But if it has rightly been shown by Aristotle that all bodies have a limited
capacity (dovapg), and if the heavens, too, are a body, then it is evident
that they are also liable to destruction because the term ‘destruction’

R

—
” {Eh may be taken as a clear reference to Christians.
umlis- irgutgnem occurs only in the Arabic version fr. IV/79. Kraemer (1965), 326
e ;.; 'I_an < the gist of the objection in a slightly different way: “For we find that
Wurld{“:in[rh and the I:ieuple of our time, who clearly assert that they believe the entire
¢ generated, raise their eyes to h h
:S;" _‘han then those (others).” 7% ba:kven ehen'thicy. poxy and: (they ark)-n0
% Sec :hl:(i;& In de t.'ae:’: 141,16 —19 with fr. IV/79 (2): Kraemer (1969), 237,
20 his ments on Aristotle’s Meteorology 1 4—7, and cf,
See fr. IV/80: In de caets 142,77 — I;. Y e sbose b2t
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applies to them, even though so far they clearly have not been affected by '

anything leading to destruction.” .

Philoponus’ universe depends entirely on God’s will. Only as long g
as he wants the world to exist will everything necessary for its further
preservation remain unaltered. Above all, this is true of the celestial
body since it is the most important part of the universe. Nevertheless,
the celestial body is destructible, /n de caelo 144,22 —25; that the celestial
body must be destructible has been argued by Philoponus in the
previous book of the contra Aristotelem.” The analogy between “uni- -
verse’ and ‘animal’ employed by Philoponus in the above argument is
unsurprising, for at the time of the contra Aristotelem Philoponus still 3
believed in the existence of a world-soul.* Significantly, Philoponus

once again attempts to turn Aristotle against himself. If the heavens
are a limited body, and if Aristotle has shown correctly that a limited
body cannot possess an unlimited dovapc,® then it is impossible that
the celestial body be eternal. For according to Philoponus, eternal
existence of an individual thing presupposes the possession of an
unlimited dVvapig. The argument is a precursor of a later, separate L
treatise which was exclusively dedicated to showing that the world
cannot be eternal precisely because it is a limited body, and all limited

bodies are subject to destruction.® {

7.2 Excursus: Philoponus’ Conception of ‘the Three-dimensional’

One of Philoponus’ passages in book IV of the contra Aristotelem
argued that the matter of the celestial region is not distinct from the
matter of the sublunary world.® The argument relies on a spcciﬁc,:_.l.
conception of matter, which emphasises the three-dimensional extend-
edness of the material substrate of the physical world. Simplicius
remarks, fr. IV/72: In de caelo 135,26—136,1:

“But since {the Grammarian) is evidently displeased with the concept of
incorporeal matter (dodparog DAn), he claims that in the eleventh section

# See, €. g., fr. IV[69: In de caelo 137,7—15.

See above 6.1.4.

See Phys. VIII 10, 266 a 23—b 6.

Fragments of the treatise survive in Simplicius’ commentary on Aristotle’s eighth
book of the Physics, 1326—1336, Cf. also Davidson (1969), 358 £. and Pines (1972),
339—341. }
63 See fragments IV/70—71 and section 7.1.2 above,

z
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of his refutation of the writings of Proclus he has proved that it is
impossible that the so-called incorporeal and formless matter (1 dodpatog
xai aveideog DAN) exists, and that instead the bodies are ultimately reduced
to the three-dimensional (16 tpiyf) Sreotatdv). But neither have I read his
boastings there nor would I be pleased to read shallow nonsense, when
even now | do not know how my project of expounding the De caelo has
made me fall into Augeas’ dung.”

Several things may be inferred from this passage. First, Philoponus
rejects the idea of a so-called ‘incorporeal and formless matter’. Sec-
ondly, he holds that the lowest level of material being is ‘the three-
dimensional’. And thirdly, these ideas have been laid down in book X1
of the treatise against Proclus. In the present section I shall attempt to
interpret these remarks in order to arrive at a proper understanding of
Philoponus’ treatment of the problem of matter.

7.2.1 Different interpretations of ‘the three-dimensional’

It is generally accepted that in the eleventh book of the contra
oclum Philoponus develops an original idea of the primary substrate
f physical change. It is further believed that his views on matter
eloped there differ widely not only from the Peripatetic-Neoplatonic
octrine of matter, but also from his own views expressed in earlier
patises, in particular the commentary on Aristotle’s Physics. However,
more specific question of what Philoponus’ new conception of
@uatter is proves notoriously difficult to answer. One of the main
difficultics is caused by the terminology: the concepts and terms en-
in‘v.')l.mlterc:d in the relevant passages often betray an unwieldy lack of
ftgour, a fact which indicates perhaps that Philoponus is attempting to
prpress new ideas within the framework of no longer adequate para-
f;:.s. Scholars have thus interpreted Philoponus’ new idea in different

Sambursky argued that the new conception of the first substrate
the contra Proclum is ‘tri-dimensional extension’, and that in this
respect Philoponus anticipated Descartes.® Sambursky’s interpretation

o Sa .
€€, €. 2., Sambursky (1962), 165: “Matter everywhere, ... is nothing but tri-dimen-

sional extensi I
g iminrl«fmn. ar}d, t’urr}?er anticipating Descartes, Philoponus concludes that
) & a spatial magnitude, must be infinitely divisible.”
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leaves it open, however, whether matter in Philoponus is a material or
in fact a purely spatial magnitude.

In a very sophisticated treatment of the problem, M. Wolff offers
a rather complex interpretation according to which Philoponus’ ‘matter’
is taken to be mere incorporeal extension in three dimensions, possess-
ing independent existence. Yet Wolff emphasises that this pure tri-
dimensionality is nof the substrate of physical bodies, but their constitutive
attribute.® In other words, physical bodies do not possess the ‘three-

dimensional’ as their first substrate, but are essentially constituted by

the most fundamental and primitive form, three-dimensional exten-
sion.®

In contrast, Simplicius, who judges from the evidence he finds in
the contra Aristotelem, thinks that Philoponus “regards the body (c@pa)

as matter which the Peripatetics called ‘second substrate™.?” Whatever

he may be referring to exactly by the phrase ‘second substrate’, it is
clear that Simplicius understands Philoponus’ ‘matter’ to be not a purely
spatial entity, but an extended, corporeal one.

Most recently, R. Sorabji has argued that Philoponus’ matter is
corporeal extension,” and has both traced the influence Philoponus

may have received from earlier thinkers (like Plato, the Stoics, Mod-

eratus, Plotinus)®® and outlined the possible impact his ideas may have
had on later philosophers (notably Buridan, Descartes, and Locke).™

[

1

Wolff (1971), 109: *Da sie (i. e. three dimensional extension) im Gegensatz zu anderen

korperlichen Eigenschaften keines weiteres Substrates bedarf, um existieren zu kon- 1

nen, “subsistiert sie sich selbst” (adSundaturog elvat). Obgleich Philoponus die drei-

dimensionale Ausdehnung als Substanz betrachtet, hilt er sie nicht fiir ein materielles

Ding. Zwar gestcht er zu, sie nach Belieben “als erstes Substrat oder als Materie
anzuplappern”, aber er weigert sich, sie prinzipicll anderen Eigenschaften kisrperlicher
Dinge als solchen entgegenzusctzen. Vielmehr bezeichnet er die Ausdehnung als

“Form” (s180g), die sich vor anderen “Formen” nur insofern auszeichnet, als sie fiir

den Kérper als solchen “konstitutiv"” (ouprinpotikes) oder “wesentlich” (obo108MS)
ist.”" — Cf. also his remarks to the same cffect 118 and 135£. '
@ Incidentally, Wolff (1971), 136 argues that the world, according to Philoponus, has
been created out of nothing and will perish into nothing precisely becanse (i) ‘matter’
is merely a form, and (i) all forms are generated out of and perish into nothing.
Although (i) was commonly believed in Neoplatonism (including Philoponus, see
ibid. 132 note 37), (i) depends on WolfFs interpretation, and (i) + (i) is, to my

knowledge, never stated by Philoponus (significantly, Wolff does not provide a

reference).
6 See In de caelo 134,9 £, (fr. IV[70).
® See Sorabji (1987 b), 20.
“ Ibid., 34—37.
™ fhid., 19—22.
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Moreover, Sorabji points out with Wolff that “Philoponus’ promotion
of three-dimensional extension to firsf subject is accompanied by another
promotion of it to being the form, differentia, essence or essential
attribute of body.”"

It is the primary aim of the following sections to offer an inde-
pendent interpretation of the gradual change and development of
Philoponus’ views on the problem of matter. It is necessary, first, to
look at some relcvantb passages in the Physics commentary, and subse-
quently to compare his position there with the argument in the contra
Prg{{ffm. b:.)ok XI. Already at this point it may be stated explicitly that
the tollowm-g ac.count does not so much offer an entirely novel inter-
pretation of Philoponus’ conception of ‘the three-dimensional’ as it
attempts to outline the rationale behind Philoponus’ assertion that
matter is an extended entity.

7.2.2 The fundamental levels of being in the Physics commentary

In a famous passage in Metaphysies V11 3, Aristotle, discussing the

‘nature of odoia, adduces an argument in which physical bodies are

et.)reticall}' deprived of all their attributes.” For if, he argues, all
’3“:5‘ and, in a second step, (supposedly determinate) length,
:ltc[ y 1‘_“1;?9[:}’ are taken away, nothing remains, except perhaps
‘matter, which is bound by these and which i i

e referred to scmanticall’y.?s ch 15 pir o nothing that could

Philoponus, who defends his sound conception of place as a three

.-:dimeﬂSj{)” IHV ‘i.tl W
& a] em i 1 i )]
) extension agalnst an lmaglnﬂr Opponent hu

™ Ihid., 19 and note 119,

7 See Metaph. V

L Schuffji cl; l(ll (?';'21 029 2 10—26. On the problem of the interpretation of this passage
sometimes spesks 0)f :i;d_ Bum’ycar et al. (1979), 12—14. — The following account
e AR b ristotle’s prime matter’. Although the status of this concept
Kadd e duul;.;s ' }ﬁu \:a, c?mrovcrslai among modern scholars, ancient commentators
auberarte ’r.ls.r?tlc endorses the view that ‘prime matter’ is the ultimate
B ks di‘cu“[iwn,\rtlca world. For our present purposes it is unnecessary to take
bt [m;k m b: into account b'c‘cause the subject-matter is Philoponus’ revision
O the ma.clenn 1 .Ipnmc matter” in Aristotelian and Neoplatonic philosophy. —
(1970), 129 145 Wl._alsgnn of Aristotle’s conception of prime matter see esp. Charlton

B 1029 520 o » Williams (1982), 211 —219; Charlton (1983), with further 1:ef
+ "By matter I mean that which per s is not descl:ibcd as somethi e
yrt\mg‘clsc by which being is defined.” TR
us’ major achievements in the Physics commentary is the revision of
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his notion of place entails an identification of void and
dimensional), replies with a similar theoretical
climination of properties. In this passage, he arrives at a result which
bears close resemblance to Aristotle’s, In phys. 687,29 —688,2:

void with body. For not even if you eliminate
11 the bodily extension (copatikov Sraotnpe)
d. For even if we remove all quality

argues that

body (for both are three-

“Also, he wrongly identifies
all the quality of the body wi
in this way be identical with the voi
from the body, the quantified matter (1} dyxmdeion HAn)™ and the unqual-
ified body (10 fnowov cdpa) will remain, which is a compound of matter
and a quantitative form (16 xatd mooov eidoc). But the void is not a
compound of matter and form; for it is not a body at all, but incorporeal
and immaterial, and only the space (xdpa) of a body. If, then, when the
qualities have been removed from a body that which remains is no less a
body, and if the void is not a body, it will never follow that a body is in

a body, if body is in void as its place (tomog).”

This passage seems to be clear enough. As in Aristotle, there are
three levels of physical being. First there comes matter; then, on a
second level, some compound of matter and the form of quantity, which
Philoponus refers to as bodily extension (COPaTIKOV didotnpa), quan-
tified matter (dykodeioa OAn), or unqualified body (&notov oopa). The
plurality of qualified bodies constitutes the third level, which, of course,
is multiply stratified itself. Elsewhere in the commentary, Philoponus
describes the levels of being with a d
244.6—9:

“For the proximate matter (1} npooexng HAn) of the statue is bronze, but

since something else underlies it too, e. g., water, water is thercfore also.

the matter of the statue; but also the three-dimensional (td Tp1gi) Siaotatov),

which underlies the water, and prime matter (| mpdtn UAn), which im-

mediately underlies the three-dimensional.”
s, the second level is referred

In this passage, as in many other place
lly be taken as a further

to as ‘the three-dimensional’, which may natura
synonym of ‘quantified matter’, ‘corporeal extension’, of ‘unqualified
body’. It is evident that all these terms refer to something material, a
corporeal entity being a compound of matter and some basic form of

ot the inner surface of
pied by body, see his
87); cf. Wieland (1967)

the Aristotelian definition of place. In Philoponus, place is n
the container, but the empty, three-dimensional space occu
Corollarium de loco, In phys. 557—585, translated in Furley (19
and Sedley (1987).

| translate 1 dyxedeioa DAn with °q
of ) rocofeioa Uhn; see In phys. 520,18 —25; 516,22—26 and
also Wieland (1967), 131.

uantified matter’ because the term is a
compare 515,15—1%

i

cf.

ifferent terminology, In phys.

g
Qs

synonym
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quantity. It is distinguished from other things in so far as it is charac-
terised by the form of quantity alone and does not possess any othe
qualiﬁcatinn. However, there is a problem. Corporeal quantity rnar
cither be determinate, i. ., possess a fixed, measurable length I:m::adthy
and depth, or it may be indeterminate, i.e., extend indiscrim’inatcl ir;
all three dimensions. So far, it remains unclear whether the second lZvcl
of being is constituted by a determinate, or an indeterminate corporeal
quanity. A more careful analysis of the process of climinating attributes
seems to be required. Philoponus comments on Aristotle’s statcmcn;
in the Physics that ‘when the limit and the properties of a sphere are
taken away, nothing but matter remains’,” In phys. 520,18 —25:

i
““The limit' is the surface and the spherical shape; ¢ ies’
sfen5l:|<1us qualities (ai radntikai nord’mtar,). cgﬁ)ca.;r,ﬂ::egl?tp Z::icss:;@ T};:?
For if these are taken away, there remains some indeterminate anr:tort .
bounded bulk (@6protog Tig dyxog kai dneparmrog), which is matte ‘Mun-
ter’, hu}vev::r. or ‘prime matter’, or, which is better, ‘quami‘ﬂcd mz:l:tcr‘atv
froomSm_cm Uin), which is the three-dimensional (16 tpuyfj Siustatov), whi (2
is per se indeterminate (kad” adtd adprotov) and has no shape (for i; 1 <
the same as some determinate quantity, ¢. g., two or three cubits lon s
as anything shaped), which is why it admits of an always difﬁ:rentg. ey
nitude and shape. There are some who thought that this was prime matTearg’:

'

H»:“:re it is made absolutely plain that the level of the three-dimen-
_onal is constituted by matter extending in all three dimensions without
beterminate boundaries.” Elsewhere Philoponus refers to the deter-
minate measures as ‘the great and the small’, and he describes them
__ghe first differentiae of quantified matter; see In phys. 516 15.1—26 I":
;caagtzrgsi();; 2th;:)hlimpressi0n‘ l"cceivcd from the passag; In Ja;éy.r.
me,;[a| |eve!; :H 1!()ponus dlstmgu.ishes in fact between four funda-
A of being. Whe.reas Aristotle, when he eliminated length,
» and depth, immediately arrived at prime matter, Philoponus

‘arrives first at | A
{ : indeterminate i .
Bviatier, 7 » quantified matter, and then at prime

It
|

o
!
N

1
' o See Phys 1V 2, 209 b 911
Ezlflm' Inlpfgy.r. 515,15—19; 93,6 —8. This
er s : b
>oundless in the sense of spatially infinite. The largest possible dyxog

possesses 'lh(.‘ dimcnﬁiun i bys. 569 15
t: s of the univ
o i .l' I l\jl‘S{' ffé KOUP.I.KG\‘ ﬁldm'l".lﬂ); see In PJ' . ke
- 5"““ d 2 I'Il_i(l'.‘d lhal Al'-'i .l . . : n tfl
s : ISLOL C 5 CU]’]CEP[ of OA vontn, which some scholars. take
bt‘ TIIC ‘Ubstlﬂtc of mathematlcal UbiCCtS in Arismtlc, see abovc 23 ha;l lit‘rlc in

Common with Phj
; iloponus’ quanti ich i
Ph_\'slml, iy p quantified matter, which is an unqualified corporeal, i. e.

i
, however, does not mean that quantified
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Two further things are remarkable about the passage just set out.
In the last sentence Philoponus points out that some philosophers took
the three-dimensional to be prime matter; in the contra Proclum Philo-
ponus intimates that these philosophers are the Stoics.™ Secondly, he
himself seems to have doubts about the Aristotelian concept of prime -
matter: The whole passage aims to point out that one does not arrive
at the Aristotelian type of matter, but at the three-dimensional, which
_ and this he adds as an aside — other philosophers at any rate -
regarded as ‘prime matter’. The impression that Philoponus is rather -
sceptical about what he took to be Aristotle’s prime matter is confirmed F
by the fact that in the Physics commentary the concept of prime matter
plays a very marginal role indeed. It is only referred to occasionally as
that which underlies the three-dimensional.® On the other hand, the
concept of quantified matter, i. e. the three-dimensional, features as one
of the most prominent ideas in the commentary. It is not only the |
material correlate to the concept of place,s‘ but also, as Philoponus

claims to have shown elsewhere, it is the first unchanged substrate of

substantial and qualitative change, /n phys. 156,10—17: '
“In general, the four clements are the substrate of all physical things, 1
mean the things which are subject to generation and destruction. In respect
of these elements being mixed in always different ways the physical forms
came to be. However, the three-dimensional, i. ¢. the unqualified body (t0
fimorov odpa), is the substrate of these elements themselves, and in general
of all things. With respect to this substrate, which remains unchanged as
body (apet@Bintov pévov ig odpa), the changes take place, for with respect
to it the essential qualities act and are acted upon.
In our Toppikta Oswpipota we have shown that the second substrate
(8evtepov bTOKEipevOY) remains unchanged as body.”

This is a very significant passage, not just because it refers to the
lost, and apparently early, treatise ZOppUKTQ Ocopipata.” Important

™ See X1 1,410,1—3; 3, 413,24—414,5, The interpretation of Stoic matter by Bacumker '
(1890), 326—345 agrees well with Philoponus’ remarks, though Sorabji (1987 b),
34— 136 argues that the Stoic concept of matter differs in too many important respects
from Philoponus’ understanding of it as three-dimensional, corporeal extension.
Sorabji’s view that closer antecedents for Philoponus may be seen in Moderatus (apwd
Simplicium In phys. 230,34—231,20) and a small passage in Plotinus (FEn. 1
4,11,1—=13) is, however, not persuasive.

" See, e.g., In phys. 16,1; 93,7 £.; 145,32; 146,9; 244,6—9; 520,21 —25.

" As suggested by Wicland (1967), 130—133. Sce esp. 563,2— 6 where it is stated that
spatial and corporeal extension accommodate one another (Epappolewv aAARA0LS), and
cf. 505,1—4; 560,27 —30.

8 The problem of this treatise does not concern us in the present context; see
(1953), 340; WolfF (1971), 121 note 27, and Sorabji (1987), 37.

Fvrard
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for the present context is, first, that the traditional role of prime matter
is virtually taken over by the three-dimensional, which is presented as
the unchanged substrate of physical change. Secondly, the term devtepov
srokeipevov, second substrate, is introduced as a further synonym of
‘the three-dimensional”.® Philoponus evidently uses the term in the
same sense as ‘quantified matter” or ‘corporeal extension’. In doing so

Philoponus adopts, as Simplicius tells us,* the Peripatetic meaning 0;’
the term, which can be traced back to Alexander’s De caedo commen-
tary.® Other commentators, like Dexippus (4th century A.D.), take
the phrase devtepov orokeipevoy to be referring to a particular ;rouﬁv

e.g., copper or Socrates.® In Philoponus, at any rate, the term ‘thc"
three-dimensional” (or ‘unqualified body’ or ‘second substrate’) refers
to the unchanged subject of all physical change. Although the passage
In phys. 156,10—17 just cited does not explicitly state that this substrate
remains unaffected by guantitative change also, this can easily be inferred

~ from other passages.”’

In summary, in the Physics commentary Philoponus modifies Ar-

Jistotle’s ontology as understood by late antiquity commentators by

i;mphasising the importance of the concept of quantified matter. Inde-
minate quantified matter, which he more often refers to as the three-
di mcnf;mnal. (but also as unqualified body, second substrate, or corporeal
& tensmn),. is a clompound of prime matter and indeterminate extension

three dimensions. Since it is regarded as the unchanged substrate

oKkeipevov) of Iall physical change, it challenges the position of prime
~Mmatter as the ultimate principle of the physical world.

Befc i
ctore we proceed to examine the argument of the eleventh book

- of the it i
¢ contra Proclum, it is necessary to qualify the account just given
-_—

B Cf. also In

. phys. 22514, 579,3— “ ¥ g
} F:Iunal' R 579,3—5 where ‘second substrate’ and ‘the three-dimen-
s gcc [!J_' de caelo 134,10,

u';“‘zl-"];{c'l;-l:;) r;lma;:‘.}sz !mgdir;e.’o 599,5 that Alexander stated (in his comments on Cae/.
! ' — aY: ) H v
S the {inowov odpa as such, which he calls devtepov imokeipevoy,
See De
depen d:'fiusﬁ:" ff’ 23,25£. (On Dexippus sce Busse (1888), 406—408). His usage
meanings of § TPhyrY, cf. apud Simplicium In cat. 481116, The two different
e u; hav:l-'tt-pc;v Urokeipevov must not be confused: the ‘Peripatetic’ meaning
Nesblitonlc mc;—:o \'ii out of a discussion of physical principles, whereas the
himaelf i o oo .l'ng’ longs to the context of Aristotle’s categories. — Simplicius
wex Inicat 14 rse well acquainted with the way in which Philoponus uses th
See 2 pi;-;; 5;25752& de caelo 134,10; 599,5; In phys. 5144 -9 S

phys. 515,22—24 and 516,22 —26: 3 thes

contrariety pertaining o quantir‘;cd mit"lt.tz'hc great and the small form the primary
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in one respect. The central ter
‘the three-dimensional’, involves a certain ambiguity. Although it refers

in most cases to the indeterminate quantified matter,

entity, it may in som

following passage. Philoponus
place coincide with the extensions of body, In phys. 561,3—12:

“Now, it has been shown sufficiently
three-dimensional entailed that several ext
body, nothing absurd followed because
incorporeal. For what is three-dimensional (10 Tp1({ Slaotatov) is not
immediately a body, nor will we allow this to be a definition of body. For
body, being something else, is three-dimensional in this way. For body is
a substance, and quantity belongs to substance as an attribute; the three-
dimensional [i.e. tri-dimensionality], therefore, isana
But body is a substance; conseq uently,
of body. For it is body insofar as it consist:

form, but because quantity is an insepara
cupPePnxog) of body, it is three-dimensional because of this.”

s of matter and some particular

Although he operates with the same term, T

Philoponus clearly distin
from the corporeal entity ‘body’.
ontologically tri-dimensionality is inseparable from body.

7.2.3 The three-dimensional: dmokeipevov and odaia

m of Philoponus’ fundamental ontology,

i.c. a corporeal
e cases simply mean ‘tri-dimensionality’, as in the |
defends the idea that the extensions of =

that even if the fact that place is -
ensions are in one and the same
{the extensions of place) are

ttribute of substance.
the three-dimensional is an attribute

ble attribute (Gydpotov slvor
B
o oy Smotatdy,

guishes it as pure three-dimensional extension
The distinction is a logical on&;'
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acquires a different status. Philoponus no longer admits that it is a
compound of prime matter and the form of pure tri-dimensionality.
but claims that it is 2 simple entity. It functions not only as th;
broxeipevov for all corporeal forms, but is, as such, the obaia of body.
The argument, book XI, chapters 3—8 may be summarised as follows:

X1 3: Thesis: Philoponus proposes the thesis that the assumption of an
incorpnrcai and formless matter (presupposed in Proclus’ eleventh
argument against the Christians) is unnecessary. Body gua body
never changes; the first substrate of all change is the three-dimen-
sional, i.e. pure, unqualified body, 412,15—28; 413,24 —414,5;
414,16—20. The three-dimensional itself does not possess a su;
strate, 413,12—24; 414,20—415,10.

X1 4: First objection: The three-dimensional cannot be the first substra-
te because it does not remain unchanged in the case of quantita-
tive change and the first substrate must remain unchanged

~ 415,16—417,17. Philoponus replies that even in the case of quan:
titative change the three-dimensional gwe body remains unaffected
412,19—28; 419,5—16; 421,4—15. “The great’ and ‘the small’, i. cj

| determinate quantity (in Philoponus), in terms of which tl;ings
change when they change quantitatively, are not identical to the
three-dimensional (four arguments), 419,16—421,4.
5: Second objection: The three-dimensional is a quantity; therefore it
belongs to some substance as its attribute. Hence, there must be
some matter underlying it, 421,16—4224.

Philoponus first distinguishes between accidental and essential qual-

1
nst Proclus. The novelty of
ities 2 .
ties and argues that substances are not compounds of matter and

We may now turn to the treatise agai
es in the fact that Philoponus
Al

the relevant chapters in the eleventh book li

couples his argument of the Physics commentary
sional is the unchanged dmoxeipevov of physical change with an explicit
rejection of the concept of an “incorporeal and formless (i.e. prime)

matter”.® As a consequence of this rejection,

8 |y is noteworthy that Philoponus does not rejec
such; as will be seen, he objects to the first substrate being understood as inco

and formless. — The description of prime matter in thesc terms is not _
although it may have been influenced, e. g., by Aristotle’s remark AMetaph. VIIL 3,
1029 a 20f. cited earlier. The Platonist Moderatus (1st century
this terminology for the first time; see Wolff (1971),

Simplicius In phys. 230,34 ff. The concept is clearly present in Plotinus (cf. E
and the Neoplatonists, see esp. Bacumker (1890),
162; 292.

that the three-dimen-

the “three-dimensional”

!
t the concept of a first substrate a8

Aristotelian,

A.D.) apparently used
119 note 22 with reference to =
n. 11 4)

402—409 and cf. Sorabji (1983),

?;ctdc:ta] att{-ibutes, 422,4—423,13. He then replies to the objection
es:.r r_cre :::x:s‘ts‘an essential guantity too, which constitutes body
h.cm‘mlll‘v. I'his is nothing else but the three-dimensional, which is
the oboia of body, 423,13—424,11 ’

6: - e . ? ’

indI::’)II(JP()nuS claborates his reply to the second objection. The
e imc::mmafc, thrc?—dimcnsional bulk receives determinate quantity

L “.]Cl:tsr d(;ffc;cnna‘ He doubly describes it as ‘the odoia of body
5 8 and “the bmokeipevov of all physical f ; ;

:;25{,5 f. with 424,25 425 1: 425 9—1‘? ‘ [
: 5 ‘,‘ ) ; : . aty ; » »

- E‘:ﬁ' .r)b_/rrtmn. If the three-dimensional possesses a form, then it

L ow that a ﬂ.)rm. rather than something formless, underlies

¢r torms, which is impossible, 425,25 —426 4.
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Philoponus replies that the conception of matter as formless is an
unfounded postulate, 426,4—6. In the cases of nature and art the
immediate substrate of change is always already formed, l
426,10—427,5. In addition, nothing at all can exist without fozni;‘,'
and if ‘matter’ is not just an empty word,” the same must be true
of it, 427,5—428,5. Finally, the three-dimensional is not a compound-'-;'
but simple, 428,5—17. ),
8: Philoponus gives an elaborate account of his claim that the fi
substrate of physical things can neither be incorporeal nor formless;
see 444,24 —28. It must be corporeal because nothing incorporeaf
ever comes to be anything corporeal. 440,19—443,13; f. XI3,
412,25—413,21. It is equally impossible to suppose that matter is
only potentially incorporeal, 443,14—444 21, In addition, matte
must already possess a form because nothing that exists is formless,
444,28,

The chapter further attempts to show that on the assumption
the three-dimensional as first substrate one is able to offer a bcttvé_
explanation of the quantitative change involved in elementary trans-
formation, 429,2—436,7.%

In the following discussion we will attempt to bring out more
clearly the continuity and discontinuity of Philoponus’ treatments
the problem of matter in the Physics commentary and the contra Proclum.

The account in the treatise against Proclus agrees with the argu-/
ments of the Physics commentary discussed above in the following
aspects:

1. In both works the three-dimensional is the dmoxeipevov of all par-
ticular physical bodies. It admits of all corporeal forms and remains.
unaffected by any kind of physical change. In this respect, the contra
Proclum merely endorses and reiterates the line of argument originally
developed in the Zoppikta Ocopipate.” As in the Physics commen-
tary, the three-dimensional is associated with the dgbtepov OmoKel-
pevov,” although, as will be seen shortly, in the contra Proclum the
relation between the two concepts is no longer one of identity.

XI

k-

An ironical allusion to Plotinus £nn. 114,11,13 and 12.22.
This important aspect of Philoponus’ theory does not concern us here; on the problem
see Wolff (1971), 138—146.

% Cf. [n phys. 156,10—17 with the argument in contra Proclsm X13 and 4. Philoponus
frequently and unambiguously refers to the three-dimensional as Omoxeipsvov, se€,
e.g., X13,4152; 6, 425,11 £, 7, 427,7f.

2 See X17, 426,21 —24.

£
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2. Just as in the Physies commentary, the three-dimensional is a cor-
pt:ureal entity, i.e., nothing else but quantified matter or corporeal
extension. This must be concluded from the argument in X1 3 and

that nothing incorporeal can become 93 :

8, h £ Itoapares Cor}aorcal. Moreover, in
X1 8, 445,57 it is explicitly stated that prime matter can neither
be formless nor incorporeal. If the three-dimensional were incor-
poreal, it would itself be subject to Philoponus” own devastating
objections to the concept of incorporeal {An.

The account in the contra Proclum differs from the one given in the
Physics commentary in one important point. As has been shown, already

in the Physics commentary the three-dimensional tacitly challenges the
:-positi:_m of the traditional concept of ‘prime matter’ in virtue of the
fact that it is regarded as the unchanged substrate of physical change.
;“Nevcrthch:ss, in that commentary Philoponus still adhered to the view
that the three-dimensional is a compound of prime matter and the most

rimitive form, i.e., that it is identical to the Peripatetic Sevtepov
xeipevov. In the contra Proclum, Philoponus takes his position a step
er. He now rejects the notion of an incorporeal and formless prime
er altogether. This not only entails that the three-dimensional
uires a different ontological status, but also creates a number of
ficulties for the conception of the three-dimensional itself. In order
bvercome the most severe problem, Philoponus develops the novel
‘I_hat the three-dimensional is not only the first dnoxeipevov of the
ical world, but also the oboia of body as such.
As the above summary of the argument shows, Philoponus presents
imself with three objections to the thesis that an incorporeal and
seie:j mal:tt:r c‘iocs not cxfst. Th'c first and third objection do not
im any difficulty. His replies are straightforward.” We may

|I sc N
e X1 3, 412,25-27; 413,12—21; 8, 443,6—13 and 22f. Cf. also the argument In

Phys. 558,27 —30; 561

sefsgln 15—21 that three-dimensional space does not constitute body,

m that no physical form can exist without matter, /n phys. 578,25§,;

. “ontra Proclum 1 8, 20,29
™ See X1 4 (g . 20,29; VI 11, 158,15—17; IX 15, 372,1—4.

srséu?t:::tiun) where Phi]opgnus lays down that determinate quantitative

Mmoo :bc; dthc ‘l:‘;rcni_—dnmcfnsmnal as such. It never ceases to be the three-
56 ) Le v. The line of argument had already be i

Inl‘;‘[‘;ﬂ egmpﬁuum and the Physies commentary. — S i

(third objection) 4

- Poreal and formless prime

.thnt In nature absolutely ne
a8 well, ‘

change doe

Philoponus rejects the traditional conception of an incor-
matter as an u::xfoundcd postulate (altnpa), and points out
rthing exists without form, and that must be true of matter
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therefore pass on to the crucial second objection, which may be para-
phrased as follows:”

‘According to the doctrine of categories, quantity is different from sub-
stance; but the three-dimensional as such (adtd ka9’ abtd) belongs to the
category of quantity, whereas body is a substance. In consequence, the
three-dimensional as such can hardly be a body. Body, on the other

is a substance, and it is three-dimensional, i. e. characterised (eldomoetrar)
by tri-dimensionality. Therefore, there must be some substrate for the
three-dimensional (or: ‘tri-dimensionality”),” since body is constituted out -
of this substrate and the attribute of tri-dimensionality. The substrate must
be incorporeal prime matter.’ Bl

ih1

Before Philoponus replies directly, he adduces an argument whicg'.;
draws attention to the distinction between accidental and essenti 1
attributes, 422,4—423,13.”" Accidental attributes (td ouppepnxore) a
attributes which belong to a substance, but are not a part or clem
of a substance. Consequently, the substance will remain if one abs
the accidental attributes from it.”® Essential attributes, on the oth
hand, are primarily understood as qualities (ta ovo1hdn mowd, 423,15
they differ from accidental attributes in virtue of the fact that the:
themselves contribute to the constitution of a substance. For instanc
the heat of fire, the heaviness of earth, the whiteness of snow, or
sphericity of the heavens are constitutive differentiac (ovoTtatikn
agopé, 423,22f) of their respective substances. It is not possi
Philoponus argues, to conceive of these substances without their essential
attributes, 423,28 —424 4.

In order to understand Philoponus’ following argument a further
point not made explicit in the text has to be borne in mind. According

C]

% Cf. contra Proclum X1 5, 421,16—4224.
% Here, and in 4224 16 tpixf] Swotatév is used in the sense of tri-dimensionality;
however, Philoponus is not putting forward his own conception of it, but an objection,
The objection depends on 0 tpixf) Saotatév being understood purely as a nog6y:
That ‘the three-dimensional’ can be used ambiguously has become clear from a
passage in the Physics commentary; see above and In phys. 561,3—12. The striking
affinity of the second objection to that passage in the Physies commentary does not
need pointing out.
The distinction dates back to Lucius (2nd century A. D.; see Capelle (1927)), but the
theory of accidental and essential attributes belongs to Porphyry, see apud Simplicium f
In cat. 48,11—33. On the origin and history of the problem see esp. Wolff (1971), '_
110—-116. i
Philoponus’ account of accidental attributes agrees with Aristotle’s conception of an
attribute as that which is in a subject, but not as a part of it, and which cannot exist
in separation from that in which it is; ¢f. Cat. 5, 3a 31f with contra Proclum X1 5,
422,27—324.9.

P

attribut Aot
¢, but the ovoia of body. He sets out to explain his ideas in
. ;" See apud Sim
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to Porphyry's theory all attributes are accidental attributes of prime matter,
but some of these attributes are essential attributes of second substrates,
i_c.. in Porphyry some individual mowév, e.g., copper or Socrates.”
This is the reason why Philoponus takes the second objection (i.e.
X15, 421,16—422,4) to claim that tri-dimensionality is an accidental
attribute of prime matter. Therefore he sets out to show first that while
accidental attributes play no part in the constitution of physical bodies,
essential attributes do. Philoponus then adduces an analogy (Gonep ...
olitm, 423,14; 424,4 and 6): just as there are essential qualities consti-
tuting substance, Philoponus suggests (3mov) that in the same way
there is an essential guantity, and this is nothing else but the three-
dimensional, 424,4—7. This passage seems to suggest that Philoponus
intends to endorse the view that the three-dimensional is an essential
attribute of bodies.'™ But then, significantly, he drops this suggestion
and states that the three-dimensional is in fact the oboia of body as
such, XI5, 424,7—11:

“For rl_'lis (i.e. the three-dimensional) is the only thing conceived of

theoretically in bodies which exists independently (adSundotarov) and is

the ovoia of body as such (oboia dnhig tod ohparog); it is some three-

dimcgsional bulk (8ykog tig tpiygi] Sraotards), indeterminate as regards
magnitude and smallness.”

~ Why does he make this subtle move? There are at least two reasons:
irst, if he claimed that the three-dimensional is an essential attribute
-a prime matter, nothing is won. For an orthodox objector could reply
that ‘thc assumption of an incorporeal and formless matter is still
required. Porphyry may have been wrong in supposing that all attributes
are accidental attributes of prime matter, but Philoponus’ theory would
not c‘hallengc the position of prime matter itself.

Secondly, as has been shown, in the Physics commentary Philoponus
uses the term ‘the three-dimensional’ in the majority of cases not to
denote mere quantity but rather quantified matter, i.e. some basic

- extended corporeality. Given that he adheres to this terminology in the

contr i f .

- a Pn‘:dmf, it would be strange for him to claim that extended

3 h?l':_oreallty‘ls an attribute of body. For these reasons, 1 take it,
ponus introduces the notion that the three-dimensional is not an

plicium n car. 48,11—33 and cf. Wolff (1971), 115§,

100 vy
Wolffs Interpretat 1 i i i
1on, 1 take it, relies on this short passage.
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greater detail in the following chapter XI 6. Here he reiterates that 1o
tpuxdl Sraotatov is the odoia of body, 424 23 ff.; 425,5f. But what does
he mean by this? Presumably, if someone asked the question what it is
to be a physical body, the answer would be: three-dimensional and
material. Extended corporeality is the oboia of body because it is just
that.'” Being a body means, essentially, to be a three-dimensional
material bulk. The idea of an incorporeal matter underlying body does
not, according to Philoponus, contribute anything to an understanding
of what body is. If the three-dimensional is the oboia of body as such,
it follows that the traditional notion of prime matter can be abandoned,
425,6—10: A
“So if the three-dimensional is both the odota of body as such and that
which alone remains unchanged in the change of bodies (i. . both oloia

and troxeipevov®?), as has been shown, then there is no argument which
shows that incorporeal matter necessarily underlies it.”

Why does this follow? Because odoim are by definition self-sub-
stantial (ad9vréoTatog) and possess no droxeipevov. ' Hence, the three-
dimensional must be the most basic entity, X1 7, 428,5—7, as such
constituting body and serving as a substrate for all physical forms, XI 6,
425,10—24.

In conclusion, Philoponus’ conception of the three-dimensional
must not be misunderstood as incorporeal tri-dimensionality, nor be
described as an attribute of physical bodies. 0 tpiy{) Siactatév is basic y

corporeal extension, or better still, extended corporeality. Though not

much less mysterious than the ‘traditional’ idea of an incorporeal and
formless matter, it comes indeed close to the Cartesian res extensa.'™
Tracing the development of Philoponus’ ideas on the subject in his
writings, notably the Physics commentary and the contra Proclum, it has
become clear that Philoponus does not commit a violent volte face, but
rather modifies his earlier conception of quantified matter in two

101 It seems to be inadequate to translate odoia by ‘substance’; ‘essence’ is perhaps more

appropriate and could be justified by passages such as contra Proclum 16, 16,28 f;

X1 7, 427,17 £.24—26. Since a translation would have to be justified in the context

of Philoponus’ general ousiology, which cannot be the subject-matter of this inquiry,

the term will remain untranslated.

See also 425,11 1.

3 Cf. contra Proclum V111 3, 307,19-27.

% On the problem see Sorabji (1987 b), 21 f., who points out that unlike Philoponus,
Descartes refuses to draw a distinction between corporeal and spatial extension.

8
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important respects, a) by rejecting prime matter explicitly, and b) by
promoting the three-dimensional to the status of oboia of body as such.

In a final section on this topic, I shall attempt to confirm the
present interpretation by looking at the fragmentary evidence of the
contra Aristotelem.

7.2.4 The three-dimensional in the contra Aristotelem

Simplicius did not read Philoponus’ treatise against Proclus,'” and
in consequence misconceived the philosophical weight behind Philo-
ponus’ assertions on matter in the contra Aristotelem. Nevertheless, he
makes two short but interesting remarks in his discussion of the fourth
and the fifth book respectively. At /n de caelo 134,9—12 (sce. fr. IV/71)
he says:

“It scems that this man regards that body as matter which the Peripatetics

called second substrate, for he spends many arguments seriously showing
that the heavens possess a body — and therefore also matter.”

From the evidence in the contra Aristotelem, Simplicius received the
impression that Philoponus’ ‘matter’ resembles the Peripatetic Sevtepov
broxeipevov. Given that Simplicius uses the term in the same sense as
Philoponus,'™ he is, at least to a certain extent, right. In the Physics
commentary, for instance, Philoponus himself identified ‘the three-
dimensional” with ‘second substrate’. Simplicius’ account is inadequate,
however, because what is called the ‘second substrate’ is a compound,
whereas Philoponus’ extended corporeality (according to the contra
Rradmv) is primitive; moreover, it is the odoia of body as such.
Simplicius misses this second aspect completely. This can be shown
from his remarks on an argument occurring in the fifth book of the
contra Aristotelem, which evidently confuses him. The issue is whether
Or not a substance can be contrary to another substance. Part of
:illé)fgrgj;sti?t:hgygl frr. \:’/82—86 is t.o tu‘rn Aristotle against himself,
ki o mj;g :;e‘gar:e: that not‘hu,lgm;s contrary to substance but

. _ contrary bodies’.'"” Philoponus seems to agree
with Aristotle that there is no contrary to substance, but he does not
—_—

" See In de caclo 135,30,

" Which he in f
b ¢ in fact does elsewhere too; see above note 86.

On the problem see above 4.1.2 and cf. below 7.3.1.
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agree that things like fire and earth are not contraries, for they do
possess contrary essential qualities.'™ Simplicius does not understand
this, for how can one distinguish between fire and earth being contraries

in respect of their qualities, but not being contraries in respect of their

substance?'” According to him, every natural substance is already
characterised by contrary qualities of some kind or other, and he asks
what kind of oboia there is then, besides the one already characterised;;l ,
by contrary qualities, of which it is true to say that it possesses no.
contrary, In de caelo 165,26—166,11 (fr. V/86):

“T'hen, if (the Grammarian) does not suppose these and similar bodies
(i.e. fire and earth, etc.) to be contraries in respect of substance,'"”
since every composite substance, which above all he considers not to
possess a contrary, is a compound of matter and the essential qualities
(obo1ddElg moréTTM) — what other natural, composite substance remains
of which he thinks it is true to say that there is no contrary to substance? -
... What kind of natural body is composed of matter and form but is not |
characterised by opposite qualities? For even if one assumed it to be the |
three-dimensional — this, according to the Grammarian, is identical to -
matter — it still comes to be a natural body and composite substance once
it is characterised by opposite qualities, and the {matter) characterised by
opposite qualities is not anything besides this. ... What kind of substance
composed of matter and form is there, then, besides the one which is
characterised by opposite qualities of hot and cold and light and heavy, of
which he thinks the proposition that nothing is contrary to substance i y
true?”’

-

The answer to Simplicius’ question is simply: the three-dimensional. '”I
Philoponus seems to have used the second aspect of his concept of the
three-dimensional, viz., it being the oboia of body, arguing that indeed 2

nothing at all is contrary to extended corporeality. Simplicius evidently

,

does not understand the ontological framework behind Philoponus® =

108 See fr, V/BG: In de caelo 165,18 —21: “These are the consequences if they call things i
moving with contrary movements bodies contrary in substance. But suppose they

are not contrary in substance — because absolutely nothing is contrary to substance
— but that things moving in contrary directions partake at all events of contrary

qualities, as is the case with fire and earth. For the one clement is in fact hot, the

other cold, and the former is light, but the latter is heavy.”

109 See fr. V/86: ibid. 165,21—25: “You notice that {the Grammarian) has contrasted 'S

contraries in respect of quality with contraries in respect of substance, thinking that
the former are clearly different from the latter — and that they are not opposites in
terms of accidental qualities but in terms of essential qualities, as in the case of fire,
he claims, and of earth.”

10 But nevertheless as contraries with respect to their qualities.
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argument, but his remarks seem to indicate clearly that in the contra
Aristotelem Philoponus presupposes and reiterates his idea that the three-
dimensional is both drokeipevov and ovoia.

7.3 The Structure and Argument of Book V'

We may now turn to the fifth and last book of the contra Aristotelem
dealing with Aristotle’s theory of aether. The issue under discussion is
still Aristotle’s problematic argument for the eternity and incorrupti-
bility of the celestial region. As an introduction to the fragments of
this book it may help to outline the structure of Aristotle’s line of
reasoning as perceived by Philoponus. Aristotle argued in Cuael. 13,
270 a 12—22 that the celestial body is entirely removed from the realm
of generation and destruction.'"" His argument relied mainly on two
premises:

(i) Everything generated is generated out of a contrary, 270 a 14—17,
(ii) Nothing is contrary to the celestial body, 270 a 18 f.

As has been shown, Philoponus rejected the first premise in the

preceding book 1V, frr. 64*—72. In the present book he sets out to

repudiate the second premise.''? Premise (ii) is in turn established by
two further assumptions:'?

(Pi) If the bodies are contrary, then the local movements are con-
tfarV.”‘

(Qi) No movement is contrary to circular movement. '

In order to topple premise (ii) of Aristotle’s argument, Philoponus
attempts to demonstrate the falsehood of these two assumptions. As-
sumption P;, is rejected in frr. V/82—86, and assumption Q;, which is
supported by a number of arguments in De caelo 14, in frr. V/87—107.

—_—

':; On the argument see above 4.1.2,
'L:JL‘C f_r. VB1: In de caelo 156,28 —157,3.
E.ee tr. V/B1: #hid, 157,22 25,
Fi':\c local movements of contrary bodies are contrary as well,” Cael. 13, 270 a 17 £
convenience the assumption is rephrased as a conditional. — On the problem of

b ;vuvrilu being understood as ‘contrary bodies’, see above 4.1,2,
See Cael, 13, 270 2 191,

13
114
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7.3.1 Fragments V/82—86

As a first point, Philoponus confines himself to raising doubts

concerning the intelligibility of assumption Py, fr. V/82: In de caelo
157,26—158,1. What does Aristotle mean by the word évavtia? If he
speaks of contrary substances, he contradicts himself because he laid
down in the Categories that there is no contrary to substance.''® On the
other hand, if he speaks of bodies or substances being contrary by
virtue of contrary qualities and attributes they may possess, then he
may be confronted with even greater difficulties, /n de caelo 158,1—11.
For why should it be the case that bodies possessing contrary move-

ments in space be contrary bodies at all? Bodies possess all kinds of
contrary qualities in virtue of which they undergo all kinds of alteration

and change between the contraries. Thus, bodies undergoing contrary

changes in respect of their qualities should much rather be regarded as

contrary bodies, given that local motion is merely an accidental prop-

erty. Philoponus supports this last claim by an interesting suggestion,
which, unfortunately, he does not pursue any further. He says that air
moves in fact in two directions, upwards and downwards, and suggests.
that perhaps this behaviour ought to be ascribed to the force of the

vacuum.''” He says fr. V/82: In de caelo 158,13 —20:

“For the air possesses not only a principle of upward but also a principle
of downward motion. For if some part of the earth which underlies air,
or some part of the water, is taken away from underneath, the air will
immediately fill the space, just as it is carried upwards if some part of that
which lies on top of it is taken away. But if one takes the force of the
vacuum and not a natural principle to account for the movement down-
wards, what prevents us from saying that the ait’s local movement upwards
has the same cause? For it is carried upwards if there happens to be empty
space, but otherwise it is not.”

Conversely, Philoponus argues, if one does not want to concede
that bodies moving with contrary qualitative movements are contrary
bodies, one should also deny that contrariety in local motion presup-
poses contrariety on the level of body and its attributes, fr. V/82: In de
caelo 158,20 —25.

"6 Cf. Cat. 5, 3b24-32,

"7 That is to say, no similar argument suggesting that natural movements are in fact
movements due to the force of the vacuum is found in the Meseorology commentary
and the De apificio mundi. — On the explanation of the natural movements of the
elements by imparted forces see below chapter 8.
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In fr. V/83*: ibid. 162,20—33 Philoponus is censured by Simpli-
cius for taking a certain equivalence of propositions for granted.
Aristotle argued in Py that ‘if the bodies are contrary, then the local
movements are contrary’. Philoponus’ argument above, however,
seems to attack the converse proposition that ‘if the movements are
contrary, then the bodies are contrary’ (P;). Yet one may convert a
proposition only if the terms (or, as in our case, the protasis and the
apodosis) are equivalent. This equivalence has not been demonstrated
by Philoponus beforehand, and his argument is therefore objection-
able.

Simplicius’ position is that the terms are indeed equivalent, but
only in so far as local movements are concerned. Bodies moving
locally by nature in contrary directions may justly be regarded as
contrary bodies, and wice versa, but this is not true in the case of
quantitative and qualitative motions, /n de ¢aelo 161,18 —26. Simplicius
bases this view on a distinction between active and passive motions.
Whereas quantitative and qualitative motions may be either active or
passive, natural local movements are active motions only, for physical
bodies possess an active principle of motion in themselves, /n de caelo
159,26—34. Philoponus’ objection therefore is futile because he does
not take into account that Aristotle’s argument crucially depends on
the fact that it deals with natural local motion, and not with any
other kind of motion or change, fr. V/83: In de caelo 162,33—163,3.

In fr. V/84 (ibid. 163,11—30) Philoponus launches an arttack
on a different level. Aristotle’s assumption P; is in fact false because
it contradicts the phenomena. Curiously, Philoponus does not attack
icl literal version of P;, although he could have done so. E. g, if
It 1s true that the elements earth and water are, in some sense,
contrary bodies because they partake of a set of contrary qualities,
_thcn they ought to move with contrary movements in space, which
18 not the case.' Instead, Philoponus argues differently, fr. V/84:
In de caelp 163,14—30. In fact, there seem to be two arguments.

-‘}gam, his point of departure is the converse of Aristotle’s assump-
tion P, i.e.

—_—

(L}
Ca:r;tll?uc of this kind is perhaps unjustified because in his theory of aether Aristotle
ctully chooses “fire’ and ‘earth’ as examples of contrary bodies, whereas ‘water’

a;nd ‘air’ are viewed as their ‘congeners’ (td ovyyevij tovtorg), Cael, 12, 268 b 29. On
the problem see above 3.1.4,
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(P;*¥) If the local movements are contrary, then the bodies are con-
trary.

Philoponus then argues that if P;* is true, its contrapositive must
be true as well. Hence, from P;* follows: 1

(R) If the bodies are not contrary, then the local movements are not
contrary either.'? .

But, Philoponus continues, it is not valid to infer 1

contrary either,'” !

for this means committing the fallacy of denying the antecedent. Sim-
plicius, of course, would deny that this is a fallacy because the protasis -
and apodosis are equivalent. Why does Philoponus adduce this argu-
ment? If proposition S is false, then it does not follow, as Aristotle
supposed it did, that the celestial body possesses no contrary simply
because circular motion has no contrary. L e., even if it is granted that
no movement is contrary to circular motion, the whole Aristotelian |
argument remains false because proposition S, which is in fact assump- [
tion P transposed, is false. 1
In a second move Philoponus tries to establish the falsehood of
proposition S in another way. Suppose both propositions R and S are
logically equivalent to P; because the lerms ‘local movements being
contrary’ and ‘bodies being contrary’ are equivalent (8§ioalerv), fr. \'
84: In de caelo 163,22 —30. Although inference from P; to R to § may
be regarded as valid, proposition S is nevertheless refuted by the facts -
(td mpaypata): the totalities of the elements which clearly possess b
contrary qualities, e. g., air and fire, move in a circle, but their movement

does not possess, according to Aristotle himself, a contrary move-
12 -

ment,

7.3.2 Fragments V /87 —91

Philoponus now proceeds to refute assumption Q;; that no move-
ment is contrary to circular movement, fr. V/87: /n de caelo 170,14 —22:

19 See In de caelo 163,14—16. Simplicius agrees that in this case conversion is valid.
12 See fr. V/84: [n de caclo 163,17 —20.
2t See fr. V/84: In de caelo 163,20—22,

119 e
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“Even if we agree that it is true that body is contrary to body, and
furthermore that the local movements of contrary bodies are conn'-ary as
well, and, in inverse consequence, that if there is no movement contrary
to the movement of a body, then there is no body contrary to it, it must
of course be shown that no movement is contrary to circular motion.
Now if we cite each argument by which Aristotle attempted to prove this
and refute it, then it is evident that if it has not been shown that no
movement is contrary to circular movement, it will not have been shown
that there is no body contrary to a body that moves with a circular

motion.”

In the following discussion, Philoponus divides Aristotle’s chapter
De caelo 14, in which it is argued that circular motion possesses no
contrary, into six different arguments.

First argument: In Cael. 1 4, 270 b33—271 a5 Aristotle decided
that circular motion is not opposed to rectilinear motions because the
two natural rectilinear movements, upwards and downwards, are al-
ready opposed to one another, '*

Philoponus replies fr. V/88 (/n de caelo 171,17—32) against both
Aristotle and the interpretation of Alexander'® that a movement in a
straight line may indeed be regarded as contrary to both the other
movement in a straight line and the movement along a circle. These
movements would not be contrary to each other in the same respect,
but “each in virtue of something else” (kat” GAAo 8¢ xai &Ako), just as

% y P ; ; -
- excess’ Is contrary to both ‘deficiency’ and *proportion’, or just as fire

is contrary to both air and earth, only in virtue of a different quality.
He continues, fr. V/88: In de caelo 171,24 —32:

“In the same way, upward movement conflicts (payetar) with downward
movement in virtue of the contrariety of places, but circular movement
conflicts with each of the rectilinear movements — not in virtue of the
contraricty of places but in virtue of the form of the movement itself. For
in the one case the movement takes place from one point to the other and
18 unbent in every part, but in the other case the movement takes place
ifom the same point to the same point, no part whatever remaining unbent.
Further, the former cannot occur twice along the same line without having

_—

m -
;{'_f;n:‘jr“ fr. VBS: In de caelo 164,21—27. Fr. V[86: ibid. 165,10—25 recapitulates the

of rh;: :_lr;:umcm on the lmpnssnb:h_:_\n of contrariety of substances. The second half

LRI _\r“gﬂ':cm has already been discussed above, see 7.2.4.

o Aristotle’s argument see above 4.3.1 and cf. fr. V/87: In de caelo 170,29 —34.

o B S
= See fr, v 1872 In de caelo 170,22 ff,
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come to a halt whereas circular movement revolves infinite'® times in the |
same manner without pause. In consequence, if they are characterised by
contraries, they clearly ought to be contrary movements.”

Next, Philoponus picks up Aristotle’s unexplained suggestion that
concave and convex are believed to oppose one another, Cael. 14, 271
a35. Philoponus eclaborates on this point fr. V/90 (In de caelo
173,25—174,13), arguing that concave and convex actually oppose one
another as contraries, and not as relative terms, nor as state and privation,
nor as affirmation and negation. This leads him to conclude, fr. V/90:
ibid. 174,1—4:

“It remains, therefore, that ‘concave’ and ‘convex’ are opposed as con-

traries. If they are some kind of qualities or properties of the celestial

body, then the celestial body is recipient of contraries, and consequently.
of destruction and generation as well.” '

A further point is to be noted. Aristotle’s discussion of contrariety
in circular motion gave rise to the impression that he treated the
problem almost as a geometrical one.'* ‘Concave’ and ‘convex’ are
taken to refer to the shape of lines along which movements occur.
Philoponus refuses to accept this methodology: a line cannot exist
without body,'? fr. V/90: In de caelo 174,5—11: 4

“While Aristotle assumed ‘concave’ and ‘convex’ in the case of a line alungi"

which circular movement takes place (for every movement takes place

along a line), {the Grammarian) understood ‘concave’ and ‘convex’ as
belonging to a solid, saying that a line cannot exist by itself without body;
rather, all natural lines have existence in body. In fact, the ‘concave’ and

‘convex’ exist in different boundaries of the spherical body.”

But if the lines Aristotle is talking about are indeed natural lines
which exist in body, then that body partakes of a contrary shape,
provided ‘convex’ and ‘concave’ are indeed contraries. Concluding the
argument Philoponus attempts to turn the Peripatetics against them-
selves, fr. V/91: In de caelo 175,13 —22:

“If they hold that participating in whatever kind of contraries, either in
both or in one of them, is universally a proof of the fact that the thing

125 For the sake of the argument Philoponus accepts the Aristotelian position that circular
motion is eternal.

' Cf, above 4.3.1. ff.

127 This point ties in well with Philoponus’ general refusal to apply mathematics to the
solution of problems of a physical inquiry, cf., e. g., fr. V/[93: I de caelo 178,13 —16.
Philoponus may have been under the influence of Xenarchus, sce apud Simplicium
In de caelo 25,11 —13; 42,6—8; f. Moraux (1973), 198 f; id. (1967), 1423—1426.
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which partakes of these contraries is generated and destructible, then
seeing that the celestial body is a recipient of contrariety in terms 0%
sconcave’ and ‘convex’, and that the ‘concave’ of the lunary sphere is one
of the contrary places, they ought to say that the heavens are generated
and destructible as well. But if not every kind of contrariety is the cause
of generation and destruction of bodies, just as moving in space in contrary
directions upwards and downwards is in fact neither generation nor
destruction, then the things that are deprived of contrary movements in
space are not deprived of generation and destruction simply because of

this.”

7.3.3 Fragments V/[92—93

Second argument: In Cael. 14, 271 2 5—10 Aristotle argued that the
movement along the circumference from point A to point B is not
contrary to the movement from B to A because an infinite number of
different circumferences may be drawn between the two points. Ac-
cording to Simplicius, the rationale behind this and some of the follow-
ing arguments is the following:'* Contrary movements are defined as
movements between contrary places. Contrary places, on the other
hand, are places which are furthest away from one another. The distance
between two places is one and determinate — it is determined by the
straight line between them. The distance between points A and B gua
points on the circumference is indeterminate because a curve does not
determine the distance between them. Therefore, their distance cannot
be the greatest, for this is a determinate distance, nor are points A and
B contrary places, nor the movements between them contrary move-
ments, '**

- Themistius and Alexander interpreted the argument in slightly
filtfetent ways, Philoponus, in order to refute Aristotle, pursues the
Interpretations of these two important commentators. Themistius said
that the movements are not contrary because each movement from A
to B would then be contrary to an infinite number of movements from
B to A, and wice versa, because the number of circumferences through
A and B is infinite.'® Themistius thought that this was absurd, but

Phi g i : .
hiloponus replies that it is not: along each of the infinite number of
-—_-——
‘I‘: (.:f' also above 4.3.2,
2 zec Simplicius /n de caelo 176,15—26 (fr. V/92).
Sec tr, V/92: In de caelo 177,1—4 and of, Themistius In de caelo 19,6 —23,
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LT

circumferences there are two movements contrary to one another.

His most cunning reply, however, is the following, fr. V/92: In de caelo

177,12—16:

“1 wonder how ¢ Themistius or Aristotle) did not realise that the same
follows in the case of rectilinear movements. For while the centre of the |

universe towards which all heavy bodies move is one, the light bodies
moving away from the centre towards the periphery do not terminate at
one point, but at an infinite number of points.” il

Again, an infinite number of things is opposed to one. Alexander’s

interpretation is comparable to Simplicius’. He argued that the move-
ments in question cannot be contrary because the distance between A
and B gua points on the circumference is indeterminate, for an infinite
number of circumferences may be drawn between them.'” To this

Philoponus replies fr. V/93: In de caelo 178,11 —21: "

“{The Grammarian), again, finds fault with the attempt to demonstrate
things of nature from geometrical principles. For the possibility, he says,
of drawing circumferences ad infinitum through the same points until no
larger circumference can be assumed is spoken of correctly in the case of
mathematical entities arrived at by abstraction, but in the case of natural
entities which are assumed to have quality and matter, this is impossible.
It is therefore possible, he says, to take the largest natural circumferen

of the universe. Certainly then, the things moving along the largest |

circumference of the universe in opposite directions away from the limits
of the diameter of the universe are moving with contrary movements

because the points from which they have been moving are furthest away
from each other on the circumference. For the existence of a circumference

larger than the one of the extremity of the universe is impossible.”

This argument does not deny outright that mathematics may be

applied to the realm of physics. Philoponus only claims that the physical i

world imposes certain limits in virtue of which it is not possible to

treat physical problems entirely on the basis of mathematical principles.
This, of course, is a fortiori true in cases where the notion of the infinite
is involved. As a consequence, in this particular case the number of .-
circumferences to be drawn through physical ‘points’ is always finite, |

and it is necessary to assume one largest circumference, i. e. the circum-
ference of the universe. Movements along the circumference of the

WM Fr. W[92: In de caslo 177,4—6.
" _Apud Simplicium In de caelo 178,7—11.
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universe must be regarded, even according to Aristotelian principles,
as contrary movements, and the bodies in motion as contrary bodies

; . 133
accordingly.

7.3.4 Fragments V/94—100

Third argument: Aristotle assumes in Cael. 14, 271 a 10—13 that the
movement takes place along one definite circumference of a circle, a
semicircle with distance C D as its diameter and base. Movements from
C to D are not contrary to the movements from D to C because the
distance between C and D along the circumference is indeterminate. For
all distances are determined and measured by the straight line.'™

The discussion of this argument in Philoponus and Simplicius is
very long and often tedious. It may suffice to summarise the most
important points.

Philoponus rejects Aristotle’s assumption that all distances are
measured and determined by the straight line, fr. V/94. For, he argues,
the circumference itself, or any curve, is not measured by the straight
line, nor can they be measured in this way. In the case of a circle, the
knowledge of the length of the diameter provides the knowledge of
the length of the circumference too, but this is true the other way
round as well. Hence, in some cases it is possible to ‘measure’ or
calculate the length of a straight line by means of a circle, or its arc.

But even if it were true that all distances are measured by the
straight line, it does not follow that points C and D are not contrary
places.'™ Take the circumference of the universe. The zodiac signs
Arics and Libra' are furthest away from each other because whichever
way one goes round, they are six zodiac signs (i.e. 180°) away from
one another.

There follows a discussion of Alexander’s interpretation of Aris-
totle’s arguments, fr. V/[96—100, which gives the reader an impression
of the extent to which such an important issue as Aristotle’s theory of
acther could become entrenched in entirely fruitless scholasticism.
—_—

3 -
See fr. V/93: In de caclo 178,21 —26.
- See above 4.3,2,
% :‘r. V/95: In de caelo 181,20—33,
0 accordance with the usage in ancient and mediaeval astronomy, Philoponus does

not refy o : : H
refer to the constellations of these names but to the respective sections of 307 on
the ecliptie.
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7.3.5 Fragments V/101—107

Fourth argument: in fr. V(101 (In de caelo 187,28 — 188,25) Philoponus
expresses his agreement with Aristotle’s argument of Cael. 14, 271
a13—19 that the movement along two semicircles which are iOi"“d-.Ll
together such that they form a full circle are not contrary movements,
for they constitute one uniform movement in a circle. Philoponus,
although he censures Themistius for misrepresenting the argument, '3
thought this to be the only case of which it is true to say that the
movements in a circle are not contrary movements, '**

Fifth argument: The crucial argument of Cael. 14, 271 a 1935 tries
to establish that, in modern terms, ‘clockwise’ and ‘counterclockwise™
motions along the same circle are not contrary movements. Aristotle
gives two reasons. The first reason Philoponus takes to be the fifth
argument and rejects it in frr. V/102—104. Aristotle relies on his
definition of contrary movements as movements between contrary
places, and he argues that this kind of circular motion occurs between
the same places; therefore, the movements are not contrary to one
another.'* Philoponus replies that it is not universally true that contrary f
movements are movements between contrary places, fr. V/102: In de
caelo 189,28—190,15. Specifically different motions involve different
types of contrariety. Hence, contrariety in circular motion differs from
contrariety in rectilinear motions. _

In an aside Philoponus seems to have conceded for the sake of the
argument that contrariety in circular motion does involve contrary
places as well, for he argues that the points on the diameter of a circle
are, in fact, contrary places.'® ;

In the first part of fr. V/104 Simplicius tries to show that Philo-
ponus’ arguments are self-contradictory because he assumes on the one
hand that circular motion is in some way contrary to the rectilinear .
movements, but says on the other hand that the contrarieties in both
types of motions are specifically different.'! Philoponus exemplifies
contrariety in celestial motion with the movement of the plancts as -

W See fr. V[101: In de caclo 188,6—12.
8 See fr. V[101: In de caelo 188,23 —25.
9 CF, fr. V[102: In de caelo 189,22—28.
4 See fr. V[102: In de caelo 190,16 —24.
W Fr, V/104: In de caelo 192,19—193,7.
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uppﬂsed to th.e .movemcn.t of the outer, fixed sphere,'* which leads
him to his criticism of Aristotle’s sixth argument.

Sixth argument. Aristotle provides a second reason why the move-
ments in different directions along one circle are not contrary move-
ments, Cael. 14,271 a 22f. 4 31—34. One of the movements, Aristotle
says, would be useless because it would be cancelled by the prevailing
movement in the other direction. But God and nature produce nothing
useless. ' Philoponus, who takes this as a sixth argument, replies that
Aristotle should have considered the case in which two movements
occur along two different circles in opposite directions.'* Aristotle’s
theoretical supposition of movements along the same circle has no
counterpart in the physical world. The celestial bodies move along
different spheres, and the present inquiry is, after all, an inquiry into
the nature of the celestial movements and bodies. Simplicius replies
that if the absence of contrariety can be shown in the case of movements
along one single circle, the conclusion is even more true if one assumes
two different circles, fr. V/106: In de caelo 195,9 —14,

Admittedly, Philoponus’ methodological objection remains uncon-
vincing; a rather better point is raised in fr. V/107: In de caelo 197,7—15,
where again Aristotle is effectively turned against himself:

“But since Aristotle says ‘if one circular movement were contrary to

another circular movement, the second one would be purposeless’ because

bodies coming from contrary places and being in conflicting dispositions
have the effect that the prevailing body cancels the movement of the
subordinate one, {the Grammarian) objects to this passage, asking why
does the same absurdity not follow in the case of bodies moving in
opposite directions along the straight line as well, i.e. that the one
movement is purposeless because the other one prevails? Or if they are
cgual in force they would halt each other and both would be purposeless,
given that we take ‘purposeless’ (pdtnyv) to mean ‘not actualising its own

active force’. But this is absurd because neither God nor nature act without
purpose.”

7.4 Conclusion

In the two final books on Aristotle’s theory of acther Philoponus

Criticise i .
lticises the arguments for the eternity of the celestial body. He focuses
SE———
s
l:j Fr. V)104: In de caelo 193,8—19.
14 ;’ﬂ the problem of this argument see above 4.3.2.
S¢¢ fr. V/105: In de caelo 194,21 —23; fr. V/106: In de caelo 195,14—17.
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his critique on Aristotle’s central proof at Cael. 13, 270 a 12—22 that
the heavens are not subject to generation and destruction because they

are physically removed from the realm of contrariety. However, Phil-

oponus does not express disagreement with Aristotle over the denial

of qualitative and quantitative change in the celestial region. Philoponus
apparently concedes that the spheres are unaffected by these mutations,

for their immutability is prerequisite for the preservation of the universal

order itself. Nevertheless, Philoponus strongly rejects Aristotle’s claim

that the heavens are incorruptible per se.

Philoponus’ refutation of Aristotle’s argument possesses the form
of a dilemma. Characteristically, Philoponus attempts to turn Aristotle

against himself:
(i) when Aristotle supposes that all things, including physical bodies,

are generated out of a contrary, he not only contradicts himself —
for he stated in the Categories that substances do not possess a
contrary — but also makes a false assumption. For many things,

Philoponus argues, do not come to be out of a contrary.

(i) On the other hand, if in view of these arguments one is inclined

to accept the position that all processes of generation involve

matter, form, and privation — as laid down in Aristotle’s Physics
— the heavens too may surely be regarded as being subject to
generation and destruction, for these terms no doubt apply to them
as well.

In the context of his refutation Philoponus introduces a novel
conception of matter. He claims that the sole material substrate of the
entire universe, including the celestial region, is indeterminately ex-

tended corporeality, the ‘three-dimensional’. Apparently, first steps to-

wards this idea were first expounded in an early treatise entitled Zop-
ke Oewpipate; it is expressed in its most mature form in the treatise

against Proclus. There Philoponus rejects the Neoplatonic conception

of prime matter as incorporeal and formless and establishes the tenet
that corporal exteusion is at the same time the primitive substrate of "

all physical change (including quantitative changes) and the oboia of ‘

body as such, '

5 If the interpretation offered in this chapter is correet, it would be worth-while to
explore the extent to which Philoponus’ ideas on matter may have anticipated the
mediaeval conceptions of guantitas materiae. Cf. section 7.2. with, e. ., Jammer (1961),
37 —48; see also Sorabji (1987b), 21 £

& e
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Philoponus not only argues that the heavens are subject to gen-
eration and destruction, but also claims, in accordance with Christian
dogma, that the whole world has been created out of nothing. He
rcliés. again, on arguments adduced in the contra Proclum where he
attempted to put the belief in generation out of nothing on a secure
phiinsophica] footing. The most salient point in his defence of the
dogma is the extreme claim that once properly analysed, everything,
even the things generated by nature and art, will be seen to assume
generation out of nothing.

The fourth book terminates with a rejection of Aristotle’s dialectical
arguments for the eternity of the world in De caelo 1 3. The fifth book
contains a meticulous and often tedious analysis of Aristotle’s argument
in De caelo 14 that no movement is contrary to circular motion.
Philoponus challenges not only every single point adduced by Aristotle,
but also the reinforcing comments made by Alexander and Themistius.
Philoponus’ general strategy is to reveal the implausibility of these
arguments by placing them into a physical context. He refuses to allow
speculation on the nature of the heavens to proceed on a purely
theoretical level of quasi-geometry.




8. Conclusion

The preceding chapters have attempted to elucidate two relatively
neglected episodes in the history of ancient cosmological theory, Ar-
istotle’s highly influential theory of aether, and John Philoponus’ crit-
icism of it during the final efflorescence of Greek philosophy in late
antiquity. In addition to the provision of continuous commentary on
the relevant texts and fragments, the discussion touched upon such

diverse issues as the relation of mathematics to physics in Aristotle, the

principles of Aristotle’s philosophy of nature, Philoponus’ views on

the substance and qualities of the celestial bodies and his conception of

matter. The present and final chapter serves three purposes. First, it
will draw together the conclusions emerging from the commentary, so
as to allow, secondly, a summary comparison of Aristotle’s and Philo-
ponus’ cosmologies. Lastly, since this study has attempted to trace
Philoponus’ development of particular cosmological tenets from the
Physics commentary to the contra Aristotelem and the Meteorology com-
mentary, it seems appropriate to consider relevant passages from his
last major work, the De opificio mundi. As will be seen, Philoponus’
beliefs have once more undergone substantial changes.

8.1 Retrospect

The cosmological controversy initiated by John Philoponus in late
antiquity can hardly be understood adequately without prior consid-
eration of the origin of the debated ideas. The study commenced with
an analysis of Aristotle’s theory of aether as developed in the first
chapters of his treatise On the Fleavens. From the interpretation of the
introductory chapter De caelo 11 the conclusion was drawn that Aris-
totle is indirectly justifying the methodological procedure he subse-
quently follows. The method employed may be described as the appli-
cation of geometrical concepts in a broad sense to the realm of physics.'
A reader favourably disposed to Aristotle would perhaps conclude that

! See sections 2.2—2.3,
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his posrulan’nn of a primary celestial element emerges plausibly from
his conception of natural elemental motion in the sublunary world.
However, even on the assumption of the principles of Aristotelian
physics, the ccntral ?.rgurnents |r} L?e caelo 1 2 fail to prov.ide conclusive
proof of his thesis. The two main .mfcrcnccs rely on dubitable assump-
tions and involve a premise which has been arrived at by invalid
induction.?

Aristotle’s theory of aether is designed to underpin his conception
of the world as a self-identical, spatially finite, and temporally eternal
universe. Yet his philosophical and dialectical evidence for the eternity
of the celestial element is ambiguity-ridden, elliptical, and misguided.
The denial of any physical attribute to aether save local motion results
in the postulation of an elementary body whose domain is entirely
removed from the ordinary natural world.? Aristotle has erected an
unnatural and apparently insurmountable ontological barrier between
the sublunary and the superlunary regions.

For obvious reasons, Aristotle’s theory of aether did not remain
unchallenged in antiquity, the most formidable critics being Xenarchus,
Plotinus, and Philoponus. The second and major part of this study
attempted to reconstruct Philoponus’ criticism of Aristotle’s theory of
aether from the fragments of the lost treatise De aeternitate mundi contra
Aristotelems. This polemical work was probably written between 530
and 534, not long after the treatise against the Neoplatonist Proclus
had been completed and probably shortly before the composition of
Philoponus’ final commentary on Aristotle, the Meteorology commen-
tary.* In the polemic Philoponus attacks Aristotle on the issue of the
eternity of the world. In its original form, the work consisted of at
least eight books, but not all of these dealt with problems of Aristotle’s
philosophy of nature.® The present study provided commentary on the
fragments of the first five books. Here, Philoponus not only examines
fastidiously Aristotle’s cosmological theory, conceived almost 900 years
carlier, as well as the apologetic comments of Alexander and Themistius,
but also attempts to modify and improve cosmological ideas current in
late antiquity. Among these are, most prominently, the theory of the

_____—————___
* See section 3.2,
' See chapter 4,
f f?ct W’i]dbcrg (1987 a), 200—207,
* See Wildberg (1987 b), 24— 28 and section 5.1.
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movement of the firesphere,® the theory of the substance and qualities Neverthelss, such fundamental disagreements do not preclude cer-
of the celestial body” including the explanation of the generation of F rain theoretical continuities. Both thinkers conceive of the world as
heat by the sun,® and the theory that celestial motion is generated by spariali\' finite, limited by the outer sphere of the fixed stars. In common
the dual principle of nature and soul.” In addition, Philoponus reiterates is the belief that outside the universe there is absolutely nothing at all;

ideas originally devised in earlier treatises, in particular the contra

Proclum: for instance, his attempted philosophical justification of the
Christian doctrine of creatio ex mhile' and, more importantly, the theory |

of indeterminate, corporeal extension, the ‘three-dimensional’."
In order to give a concluding impression of Philoponus’ theory at
the time of the contra Aristotelem, a comparative summary of the

opponents’ cosmological tenets may now be presented. 3

8.2 Aristotle and Philoponus: A Summary Comparison

In what respects does Philoponus’ cosmological framework differ
from Aristotle’s? We may begin with the most obvious mctaphysica_li'
tenets. Aristotle’s universe is temporally eternal; for the Christian Philo-
ponus the world is temporally finite. Whereas Aristotle’s analysis of
the cosmos culminates in the postulation of a prime, unmoved mover,

Philoponus believes that the world has been created at some time out

of nothing by a Creator-God. Symmetrically, his world, whose existence |

depends ultimately on the will of God, necessarily has to come to an
end at some time in the future.

In Aristotle’s cosmos there exists a strict dichotomy between the

celestial and the sublunary regions. To emphasise the division, Aristotle
goes so far as to postulate different elements, even different kinds ©
matter for each region.'? Philoponus, on the other hand, insists that

the world is materially uniform. The ultimate substrate of both the

celestial and the sublunary bodies is a basic corporeal entity, ‘the three-

dimensional’.

o

See section 5.4,

See sections 6.1 —6.2.
See section 6.2.2.

See section 6.1.4.

See section 7.1.3,

See section 7.2.

-

-

-

1

2 For the latter claim see, e. g., Metaph, VIII 1, 1042b5f,; 4, 1044 b4—6; X11 2, 1069

b 24—26. On the problem of Aristotle’s distinction between DAn yevnt and OAn
tomxf) xivn see Happ (1971), 473—503.

at its centre the carth rests in a state of equilibrium, surrounded by
consecutive layers of the totalities of water, air, and fire. These elemen-
tary bodies are in motion by nature, and Philoponus retains Aristotle’s
do;:trinc of sublunary elemental motion. Earth and water possess the
natural tendency to travel downwards to the centre of the universe,
while fire and air tend upwards to the periphery of the sublunary region
bounded by the sphere of the moon.

Yet, as regards the sublunary elements, Philoponus disagrees with
Aristotle on two important issues. First, the question of weight and
lightness. He claims with the Platonists that these properties accrue to
the elementary bodies only when they are removed to a counternatural
place. The elemental totalities, located as they are naturally, lack heav-
iness and lightness. Daringly, Philoponus denies weight even to the
whole mass of earth. Secondly, by the assumption of this theory
Philoponus diverges yet further from Aristotle. Since on his view the
clements within their proper places are neither heavy nor light, Philo-
ponus sees no reason to confine their natural movements to the recti-
lincar when so placed. The nature of a body no longer determines a
unique natural kinetic state; the movements both fewards and in the
proper places belong to the elemental bodies naturally. Philoponus
claims — again in agreement with Platonism — that while earth and
water in their proper places enjoy rest, fire and the upper air move in
a circle by nature. Philoponus holds that the ultimate sphere of the
sublunary region, the ‘firesphere’, revolves about the centre of the
universe. Accordingly, in the same way as Aristotle, Philoponus inclines
to interpret the meteorological appearances in the sky as sublunary
phenomena. ' But importantly, in decisive opposition to both Aristotle
— Wwho is not clear on this subject — and the school-philosophy of his
time, Philoponus argues in the contra Aristotelem that the movement of
the firesphere is an entirely natural motion. ™ Hence, fire and air possess

fwo natural movements, rectilinear and circular.
e
[ e . . 2 -
'[\\Hlth the exception of the Milky Way; see Philoponus’ commentary on Meteorelogy
4 o ) i )
Sce 5.4.3. In earlier treatises, however, Philoponus adhered to the doctrine perhaps

‘_t:"';ﬂd by Damascius that the movement of the firesphere is a supernatural motion,
5.4.2.
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In proposing this theory Philoponus defies the fundamental idea
behind Aristotle’s theory of aether, the axiological priority of the circle
over the straight line. According to Philoponus, who opposes the

application of mathematical concepts to the realm of physics, nothing

distinguishes circular and rectilinear motions in terms of merit. Natural
and simple circular locomotion belongs to the sublunary world as much
as it does to the celestial spheres. With this thesis Philoponus largely
erodes the ontological barrier between heaven and earth erected by
Aristotle. In Aristotle’s theory, the circularity of the celestial motion is
taken to warrant the conclusion that the celestial body possesses a
nature entirely different in kind from the sublunary elements. In con-
sequence, Aristotle postulates the existence of a primary elementary
body which is, above all, incorruptible and divine. Having disowned

the assumed distinction between circular and rectilinear motion, Philo-

ponus of course also rejects the postulation of acther. The celestial
spheres consist of material which is not unique to that region. Again
drawing on Platonic tradition, Philoponus asserts that fire is the pre-
dominant but not exclusive element of the things in heaven. 1’1th}'xoug}_l,T
the four elements as they occur in the heavens are of a purer kind, they
are essentially of the same nature as their sublunary congeners. Only
in this way is Philoponus able to claim plausibility for his ultimate
thesis that the celestial body is corruptible. Diverging from Platonism

as well, Philoponus argues that the things in heaven possess precisely

the same properties as the things in this world. The sun itself, for
instance, is nothing but a huge fireball transmitting both light and heat
to the sublunary region.” The ontological assimilation of the two
regions make the entire cosmos open to destruction. Only by virtue of
their spherical arrangement do the celestial spheres enjoy superior
stability, and their present state will remain unaltered so long as the
will of God preserves the global existence of the universe.

In the contra Aristotelem Philoponus arrives at the important anti-
Aristotelian theses that the cosmos is materially uniform and that fire

moves in a circle by nature. Since the celestial body consists for the

most part of fire, it follows that its motion occurs naturally. Some
arguments suggest that Philoponus pursues the project of deriving all
cosmological movements from a single principle, nature. But Philo-
ponus falls short of such a project of both a material and dynamical

1 See 6.2.2.

1
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unification in so far as he retains the assumption of a world-soul. In
the contra Aristotelem, nature and soul in conjunction are taken to be
the cause of the celestial revolutions. While the fire in the sublunary
region may naturally possess and actualise two different movements,
the uniform movement of the celestial fire is actualised by two com-
plementary principles, nature and soul. In proposing this theory —
which may be called his theory of double causation — Philoponus
revises his earlier views and jettisons the doctrine accepted by contem-
porary Neoplatonists. They hold, just as Philoponus in the Physics
commentary and the contra Proclum, that circular motion is in fact a
supernatural motion; in the case of the heavens it is brought about by
the effortless agency of the world-soul, in the case of the firesphere by
the agency of the heavenly spheres.

Philoponus’ theory of double causation may well be regarded as
an unsatisfactory compromise. It has the appearance of an ad Joc solution
to the problem of circular motion on the assumption of a unified
cosmos. Why does Philoponus even provisionally endorse so awkward
a thesis? Perhaps he was swayed by the idea’s double advantage, since
it at once attacks Aristotelian cosmology and makes a conciliatory
gesture to Platonism. More importantly, one of the theory’s tenets
asserts the naturalness of circular motion, and this idea proved to be
fruitful, if not decisive for Philoponus’ later thoughts on cosmological
theory, a topic I shall pursue tentatively in the final section.

8.3 The Application of Impetus Theory to the Celestial Spheres

One can show that in the Meteorology commentary, which is prob-
ably later than the treatise against Aristotle,'® Philoponus explicitly
rejects the view that circular motion belongs to fire supernaturally or
is caused by any kind of external force.'” Circular motion is, as in the
cantra Aristotelem, one of the two natural movements of fire. But what
about the second arm of the thesis of double causation? Do the heavens
move by the agency of both soul and nature? It appears to be a
remarkable coincidence that in that commentary the doctrine of the
world-soul is never explicitly endorsed. More than that, one passage
—_—

“_i \a argued in Wildberg (1987 a); but of. Evrard (1953).
Sce ibid., 206 f. with reference to In meteor. 37,18—23; 91,18—20; 97,12—16.
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even suggests that Philoponus is eager to avoid the issue. Commenting,- /]
on Aristotle’s statement in Meteor. 12, 339 a 24—27 that the cclestial
body revolves in a circle eternally, Philoponus says /n meteor. 12,24 —27,

“But why does it move in a circle? Plotinus answers: Because it imitates.
the voig. For just as the divine and demiurgical volg in returning upon
itself thinks all things and himself in them, in the same way, | say, the
things in the celestial region gmcmtc (moteitar) circular motion, 1rmtaun8
the voig to the best of their ability.”

Philoponus’ answer to the question raised remains obscure. How
do the things in heaven ‘generate’ circular motion, and in which scnsg
are they said to be imitating voig? Surely, at this point the reader may \
reasonably expect to find some statement on the doctrine of the Worldr,{ '
soul. The avoidance of the issue becomes conspicuous if the passage
just cited is compared to an argument in the earlier contra Proclum, a
treatise in which Philoponus still adheres to the doctrines of supernat-.
ural motion and the existence of the world-soul, contra Procium X111 2,r
486,16—23:

“For if {Plato) says that circular motion belongs, above all, to the voﬁg,,

and, as Plotinus says, {the celestial body) moves in a circle because it

imitates the voug, then it is clear that he wants circular motion to originate
for it from the soul moving its own body to imitate the noetic activi

For one would not reasonably suppose that the body-without-soul imitat

the voiig without the soul, merely on account of its irrational and natu

tendency.”

The contrast with the evasive passage in the Meteorology commm.-.lg
tary is manifest. In the contra Proclum Philoponus has no doubts about
the traditional association of circular motion with the activity of the
voig. In the later commentary the situation appears to be a different
one, and the impression that Philoponus gradually departs from the
doctrine of the world-soul is confirmed by the fact that the idea is
repudiated in his last major treatise, the De opificio mundi, written 20— =
30 years after the contra Aristotelem and the Meteorology commentary.
What are the reasons Philoponus puts forward in order to justify l'us
step of abandoning a doctrine he had subscribed to for the better part

" The problem is discussed in section 2 of book VI of the De opificic mundi V12,
231,2—234,6. Already the summary statement of the argument’s thesis makes Phil-
oponus’ new position plain, 231,3—6: “2. That there is no argument which can show
that the things in heaven possess a soul, nor is there evidence {for this) in the Holy
Scripture; from this it is concluded that the angels did not come into existence
together with the heavens.”

181
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of his life? The passage suggests that his reasons are twofold. First,
there is no argument which can show that one ought to accept the
postulate of a world-soul. Bodies with and without soul are distinguish-
able by virtue of their activity (vépyewa), but the celestial bodies,
revolving in a circle, show no sign of any psychical activity like
rpouipeois, 231,24—232,10. At VI 2, 232, 8—12 he says:

“In the case of the things in heaven there is no indication whatsoever that

their circular motion takes place by virtue of some psychical choice (karé

npoaipeoty yoxknv). " For the firesphere and the adjacent air too move
in a circle, and they move not by virtue of some force, as we have shown
elsewhere.”

The last subclause may be taken as a clear reference to the treatise
against Aristotle, book 1. Since some sublunary elements, which clearly
lack soul, are capable of natural, continuous circular motion, it would
be wrong to explain celestial motion by reference to a world-soul. Nor
does astrology provide an argument: the way the celestial bodies affect
the sublunary world is purely qualitative-physical (xat& moiotnra), not
psychical (o0 yuyikog), 232,19f. But there is a second reason, which
does not appear to carry less weight than the first: the Mosaic Genesis
does in fact not speak of the heavens being created as bodies-with-soul.
Philoponus concludes at 233,10—17:

“If therefore none of the arguments mentioned show that the things in

heaven possess a soul, it is much less the case that they partake of a rational

or intellectual soul; the hypothesis is entirely undemonstrated; however,
the regular movement of the stars has been given to them by God (1 8¢
elitaxtog avtdv kiviolg Se68ev adtoig), not by a soul; above all, the great

Moses did not intimate anything of this kind about these things. So it is

reckless to take something for granted which is neither made clear by
argument nor borne out by the Holy Scripture.”

Apart from the explicit rejection of a world-soul, a further impor-
tfant point may be noted. Philoponus hints briefly at how he himself
sceks to explain the regular movements of the heavens. In another,
famous passage he is slightly more explicit, though his remarks there

t00 scem to be no more than a tentative hypothesis, De opificio mundi
112, 28,20-29,9:

“The advocates of the opinion of Theodorus ought to tell us from what

sort of divinely inspired scripture they have learnt that angels move the

moon and the sun and each of the stars, cither pulling {them) in front
‘-_-___'_———_

1%
l.e. the imitation of the voiig,
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like asses, or pushing at the back like dockers rolling cargo, or both, or
carrying them on their shoulders. Now, what would be more ridiculous
than this? Though it is not impossible that God, who created all these
things, imparted a motive force (xivnmiknv Evdeivar Sovapiy) to the moon,
the sun, and the other stars — just as the inclination to heavy and light
bodies, and the movements due to the internal soul to all living beings —
in order that the angels do not move them by force. For that which is
moved not naturally (uf @oogl) possesses a forced and counternatural
movement, and a cause of destruction. So how could the angels suffice
for pulling bodies of such a number and size for so long by force?” 1

The passage is important becauses it represents the carliest attempt.
to apply impetus theory to the celestial spheres and in doing so
anticipates ideas of mediaeval impetus theorists,?’ Circular movement
is no longer attributed to continual motive agents, call them world-
soul or angels, but to internal forces impressed by God at the time of
the creation. The sentences quoted are part of a polemic, presumably
against Cosmas Indicopleustes, a figurchead of a faction of Nestorians
in Alexandria.' Taking this into account, M. Wolff points out cautiously
that the thesis of cosmological impetus may be nothing more than a

2 Notably Jean Buridan and Nicole Oresme. On the problem see Wolff (1978), 27—3@-
67—83; 212—246; and Sorabji (1987b), 11£. il
— The most fundamental difference between impetus theory and the tenets ¢
Aristotelian dynamics is the following. Aristotle supposes that everything moving is.
necessarily moved by something (Phys. VIL1, 241 b 34), and that mover and moved
must be together (fipa), i. €. in contact (see, . g., Phys. V11 2, 243 a 32—34). Whenever
a body is moved there has to be a concomitant mover. This of course is true also of
animals, i. ., of bodies whose movements are generated by soul. (Aristotle concedes
that the exact analysis of mover and moved in these cases is a separate problem; see.
Phys. VII1 4, 254 b 24—33). In all cases, according to Aristotle, motions are imparted
from the mover to the moved object, whereby mover and moved are somchow in
contact. Thus, Simplicius, who adheres to this theory of imparted motions, speaks}_
of the celestial motion as a vital motion imparted by a superior being: tob kpeittovos,
Loty EvBidoviog T kivna, In de caelo 51,22—26. '
According to impetus theory, on the other hand, a force is imparted to the moved
object from without; in virtue of this vis impressa objects continue to move even
when they are no longer in contact with the mover. Impetus theory thus greatly

improved the understanding of the forced movements of projectiles, for instance, -

which were now thought to occur by virtue of these imparted forces rather than by
virtue of the continual pressure of displaced portions of air (avunepiotaog). In
addition, impetus theory supposes that the internal motive force exhausts itself as @
result of its activity; see Wolff (1987), B4 ff. _
The details of this polemic do not concern us in the present context. See, ¢. g., Wolff
(1978), 70—75 with further references, and Chadwick (1987), 51. Cosmas’ work’
entitled Xpomiavixci Tomoypagia has been edited by W instedt (1909) and more recently
by Wolska—Conus (1968/1970/1973), with a French translation. See also Wolska
(1962).
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h)-pothetical. provisional, even quite arbitrary reply to Cosmas, a tenet
not necessarily accepted by Philoponus himself.* Looked at in isolation,
Philoponus’ application of impetus theory to the celestial spheres may
indeed be regarded as a far-fetched and baseless idea. But it would be
surprising, to say the least, if one accepted this conclusion without
qualification in view of the evidence assembled in this study for Phil-
oponus’ lasting interest in problems of cosmology and physics, his
readiness to repudiate doctrines he regards as untenable, and, above
all, his ability to establish alternative theories and explanations. Of
course it would be futile to attempt to show that in the course of his
intellectual development Philoponus was inevitably led to the idea of
applying impetus theory to the movements of the heavens; one may
legitimately ask the question, however, whether the striking vicw-s
expressed in the De opificio mundi, as tentative as they may seem to be,
possess a sound foundation in the sense that they emerged plausibly
from issues discussed and settled in earlier treatises.

If one compares Philoponus’ theories of celestial motion in the
contra Aristotelem and the De opificio mundi, his views have clearly shifted
in two respects. In the contra Aristotelem, circular motion is regarded
as both natural and psychical, whereas in the De opificio mundi it is
described as being due to an imparted force, and as non-psychical. The
obvious question to ask is whether the shift from ‘psychical’ to ‘non-
psvchical is closely connected with the shift from ‘natural’ to ‘imparted’.
This does not seem to be the case. In the passage just quoted Philoponus
draws a curious analogy between the forces imparted to the sun and
the moon, the inclinations of heavy and light sublunary bodies, and,
more importantly, the psychical movements of animals: all these things
are due to the creative power of the demiurge. World-soul and celestial
impetus as such do not seem to be mutually exclusive explanations of
[‘hc same phenomenon; God could have implanted both soul and motive
torce, and indeed, Philoponus nowhere argues that the ideas of a world-
soul and Nestorian angels ought to be given up becanse reason demands
tik explanation of celestial motion through imparted forces. The reasons
Philoponus himself gives are quite different. First, as has been shown,
N6 argument positively establishes and supports the postulation of a
\\-‘Ur_ld-soul; secondly, the Holy Scripture has nothing to say on the
subject either. The arguments for the first reason have largely been laid

———

= See Wolff (1978), 74f.
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down in the contra Aristotelers;” it was left for the De opificio mundi to

draw the conclusions. But this, in turn, appears to have been triggered
by the second reason: Philoponus is now taking into serious account
the text of the Book of Genesis, a fact which should not be underesti-
mated.

The second shift from circular movement being due to nature to

it being explained by imparted forces is, in the general opinion of

historians of science, the decisive step forward in the direction towards

classical mechanics. It may be doubted, however, that Philoponus

perceived this step as another dramatic innovation on his part, oom-..i

parable, say, to his earlier reasoned explanation of circular motion by

it

the natural tendency of fire, or the denial of a world-soul. Indeed, the

gony. If one, like Philoponus, accepts the doctrine that the present
cosmos was brought into existence by God, it is only reasonable to
honour the creator with the ultimate responsibility for the celest

movement’s perpetual regularity.” Impetus theory, fruitfully workeéﬁ

out in an entirely different context, provided the conceptual framewor!
within which such an intrinsically theological idea could be spelt out

philosophically. That Philoponus was careful not to commit himself

wholeheartedly to the new theory suggests not so much that he hims
perhaps remained unconvinced by it,” but rather reflects the fact that
— just as the idea of the world-soul — impetus theory happens not to
be one of the doctrines one readily finds in the Scriptures.

The second point to be made is that movements due to forces
imparted by the creator do not cease to be natural movements.* Al-

# The heavens, consisting for the most part of fire, move in a circle by nature, for

circular motion is one of the natural movements of fire, be it celestial or sublunary,

In the De opificio mundi, Philoponus reiterates that he still considers the arguments
laid down there as valid; see VI 2, 232,8—12. s

* In this respect I do not think one has to look much further than Krafft (1982), 60£
who rightly underlines the fact that Philoponus’ innovative ideas were at least in
some respects motivated by Christianity.

# As suggested by Wolff (1978), 75.

* Here I disagree with Wolff (1978), 74 f. who regards the movement due to imparted
forces as an ‘artificial’ motion since it is caused by the demiurge.
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(Bvdeivat) at the moment of creation, he compares this motion to the
cvidently natural tendencies of heavy and light bodies and the move-
ments of animals. In addition, he contrasts the movements due to
impnrrcd forces with non-natural movements and says of the latter that
they are the cause of destruction.”” For Philoponus, as for most other
thinkers in late antiquity, it would have been unthinkable to suppose
that the untrammelled movements of the spheres are non-natural,
irrespective of the way they may have been brought about. In retrospect,
steps no less decisive than the one from ‘natural circular motion’ to
‘imparted circular motion’ were taken, to my mind, by his efforts in
the contra Aristotelem and in the Meteorology commentary to overcome
the Neoplatonic doctrine of the supernatural origin of circular motion,
and to declare it a natural motion in the first place, thus liberating the
phenomenon of the celestial rotation from its traditional asssociation
with the activity of the voig.

If this is true, Philoponus’ application of impetus theory to the
movement of the celestial spheres may be understood as the natural
upshot of at least three different conditions. First, the idea presupposes
thar the cosmos has been brought into being by a Creator-God, and
that the Bible gives a valid (thought perhaps cryptic) account of the
act of this creation (Christianity); secondly, the idea requires a clear
conception of the theory of impetus in a way worked out by Philoponus
in his Physies commentary (impetus theory); thirdly, it is necessary to
realise that the movement of the spheres can be regarded as a natural
motion in the same sense as the movements of sublunary bodies are
said to be natural. The foundation for this third condition is to be
sought, as Philoponus himself indicates, in central arguments of the
contra Aristotelem. Although there, somehow still impeded by the burden
of Platonic cosmology, he proposes the provisional theory of double
causation, the contra Aristotelemn may nevertheless be regarded as paving
the way for an explanation of celestial motion by impetus theory alone,
for it was there that he took the necessary step towards the demystifi-
cation of curvilinear motion.

Such a reconstruction of the evolution of an important cosmolog-
ical thesis must, however, remain conjectural. Since the full discovery
and analysis of Philoponus’ thought after the composition of the contra

—

" De Opeficto mundi 1 12, 29,57,
* See Dy apificio mundi V12, 232 8—12.
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Aristotelem and the Meteorology commentary exceed the limits of tlug‘

study, I choose to conclude my researches with the tentative suggestion

that the application of impetus theory to the celestial spheres is in fact

a plausible consequence of Philoponus’ life-long concern with both 9. List of Fragments

cosmological theory and Christian theology. )
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