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Alexander of Aphrodisias
on How the Sun Heats:

Aristotle’s Meteorology 1.3 in Context

Inna Kupreeva

Aristotle’s explanation of the sun heating the sublunary cosmos by
rubbing against its upper edge is problematic within his own physical
model of the universe. At the same time, it has certain importance for
Aristotle’s physical system insofar as it links the processes of coming
to be and perishing to their heavenly cause and thus accounts for
the unity of the cosmos. The reconstruction of Aristotle’s argument
which would lend it full credibility is therefore seen by Alexander as
an important task. Alexander’s interpretation of Aristotle’s account
should be read against the background of Hellenistic debates about
providence in general and Peripatetic discussions of the cosmic role
of divine causes in particular. The few works that have been devoted
to Alexander’s argument so far expressed misgivings on whether
his proposed interpretation will actually work, or whether there is

in fact a consistent account behind his defence of Aristotle!. In this

Inna Kupreeva, University of Edinburg.

! P. Moraux, Der Aristotelismus bei den Griechen, Bd.3: Alexander von
Aphrodisias, De Gruyter, Berlin-New York 2001, pp. 279-80; recently Valérie Cordonier
raised the question whether Alexander’s solution to the problem is based on a unified
approach cf. V. Cordonier, La transmission de la chaleur solaire comme mouvement
médiatisé chez Alexandre d’Aphrodise. Naissance d’un probleme et ambiguité d’un
modele a Porigine de la tradition médiévale, in 'T.Suarez-Nani — O. Ribordy -
A. Petagine (eds), Lieu, espace, mounvement: Physique, Métaphysique et Cosmologie
(XII-XVI siecles). Actes du colloque international Université de Fribourg (Suisse),
12-14 mars 2015, Brepols, Turnhout 2017, pp. 1-15, part. pp. 11-15.

DOI: 10.12871/97888333970164
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48 Inna Kupreeva

paper I aim to show how the Aristotelian explanation can be made to
work, in Alexander’s view, and how the logic of this latter discussion
forces some crucial theoretical choices in Alexander’s own reading of
Aristotle’s metaphysics and philosophy of nature, in particular his
hylomorphic theory of elements.

The paper consists of five sections. The first presents the problem
in Aristotle, the second gives a brief survey of Alexander’s Peripatetic
background and outlines the connection between Meteorology and
the Peripatetic discussions of providence, the third discusses the
impassivity of the transmitting body, the fourth concentrates on the
hylomorphic theory of elements, sublunary and heavenly, underlying
the explanation of alteration and sui generis passivity of the stuff of the

heaven. The fifth section contains concluding remarks.
1. Aristotle on the Sun Heating: an Outline of the Problem

Aristotle’s theory of the sun heating the sublunary cosmos by
rubbing against the lower body is attested in two of his main works,
Meteorology 13 and On the Heaven 117. The differences between
the two versions are due to the respective contexts: On the Heaven
discusses the properties of the heavenly body, whereas the Meteorology
discusses the upper layers of the sublunary cosmos and gives more
attention to the question of boundary between the regions of the

eternal and the perishable.

(T1a) Aristotle, De Caelo 117 (289 a 19-33)

(1) Heat and light are produced by them because the air is chafed by
their motion. (2) For motion is capable of setting on fire wood, stones,
and iron, (3) so it is even more reasonable that it can do so to what
is nearer the fire, and the air is nearer. (4) As in the case of moving
arrows: for they themselves become hot to such an extent that leaden
parts melt and since they become so hot, the air around them must be
subject to exactly the same effect. (5) Now, these are heated because
they move in the air, which becomes fire because of the impact made

by motion. (6) As for the upper bodies, each of them moves in a sphere,
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Alexander of Aphrodisias on How the Sun Heats 49

so that they themselves do not become hot, but the air, since it is under
the sphere of the body that moves in a circle, must be heated because of
its motion, and particularly by the one by which the sun happens to be
bound. This is why it is when it approaches and stays high up above us
heat comes about (trans. W.K.C. Guthrie [Heinemann, London 1939
(Loeb Classical Library)] modified)?.

The context is the explanation of the nature and properties of
heavenly bodies, in particular the explanation of the appearances
of light and heat which heavenly bodies produce in the sublunary
cosmos (T1a.1). As Alexander points outin his commentary, Aristotle
mainly concentrates on heat, while the nature and production of
light is discussed more in the De Anima®. Aristotle explains next that
the physical mechanism at work in the production of these effects
is the same as friction in the sublunary processes (T1a.3). He then
considers the example of leaden parts of arrows heated in the motion

of an arrow so as to melt (T1a.5)%. According to the explanation of

2 (1) “‘H 3¢ Yeppbdtne am’ adtdv xal T6 @ag yivetar TapextotBouévon ol dépog
Omo THg éxelvav @opdc. (2) TTépure yop % xivnolg éxmupody xal EVAa xal Atdoug xal
otdnpov- (3) edhoydtepov oby T6 &y ydtepov Tol mupde, yydtepoy d¢ 6 &np-(4) otov xal ént
TBY pepopévay BeAdv- Talta Yo adtd éxmupobtal oltwg Gote Thres Yol Tog LohuBdidac,
%ol Enelmep ad T ExmupoltaL, avdyxy) xoal TOV xOxhe adTeY dEpa TO adTO TOUTO TAGYELY.
(5)Tabta pév oby abta Exdepuaivetar Sta T6 &v aépl pépecdar, b Sie ThHY TANYNY TH
wwnoet yiyvetar wop. (6) Tav 3& dve Exactov év 1§ cpalpa @épetal, HoT’ abta pev
ph) éxmupobodar, oD 8 dépog Hmd Ty T nuxhixol chpatog cpatpay SvTog dvdyny
pepopévng dnelvng xdeppatveadar, ol Tty pdhiota 7 6 HAtog Tetlynney évdedepévoc:
316 87 manordlovtoc Te adtol wal dvioyovrtog xal e AUy dvtog yiyvetar 7 depubTne.

3 Alexander apud Simpl., In De Cael. 442.4-12 Heiberg (= fr. 147c Rescigno
[cf. A. Rescigno [ed.], Alessandro di Afrodisia, Commentario al De Caelo di Aristotele.
Frammenti del secondo, terzo e quarto libro, Hakkert, Amsterdam 2008, part.
p- 229)), referring to De Anima 11 7, 418 b 11-13. Cf. Simplicii In Aristotelis De Caelo
commentaria, ed. 1.L. Heiberg, Reimer, Berlin 1894 (CAG VII).

4 Gennadius Scholarius explains the term poAuPdic as a part by which the iron
of the arrowhead is fastened onto the wooden shaft of an arrow: xat gnt t@&v gepopévoy
Tobto 2vlote Behdv yivetar, dote xal Tog LoAuPdidag adtas Thresdal, xad’ dc 6 6ldnpog
3 Edho ouvantetar (Adnonationes in Aristotelis opera diversa, ed. M. Jugie — L. Petit —
X.A. Siderides, Oenvres completes de Georges (Gennadios) Scholarios, vol. 7, Maison de
la bonne presse, Paris 1936, part. 2 De Cael. 2, pp. 164-6.
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50 Inna Kupreeva

Alexander, endorsed by Simplicius, the rapid motion of the leaden
parts heats the adjacent air which in turn heats the leaden parts to
the point of melting. In the analogy used by Aristotle, the leaden
parts must stand for the heavenly bodies, whose motion heats the
air, or rather the ‘tinder’ (Onéxxavpa) adjacent to them’. However,
differently from the leaden parts of the arrows, heavenly bodies are
not affected by the heat their motion produces, and this difference
sets both the limit and scope for the analogy.

In Meteorology, we find a general reference to the process of heating

to the point of melting (T1b.3 below):

(T1b) Aristotle, Meteor. I 3,341 a 13-36

(1) As for the heat derived from the sun, the right place for a special
and scientific account of it is in the study of sense perception, since
heat is an affection of sense, (2) but we may now explain how it can
be produced by those [viz. heavenly bodies], given that they are not
such by nature [i.e. are not themselves hot — trans.]. (3) We see that
motion is able to dissolve and inflame the air; indeed, moving bodies
are often actually found to melt. (4) Now the sun’s motion alone is
sufficient to account for the origin of terrestrial warmth and heat.
(5) For a motion that is to have this effect must be rapid and near,
and that of the stars is rapid but distant, while that of the moon is
near but slow, whereas the sun’s motion combines both conditions
in a sufficient degree. (6) That most heat should be generated where
the sun is present is easy to understand if we consider the analogy
of terrestrial phenomena, (7) for here, too, it is the air that is nearest
to a thing in rapid motion which is heated most. (8) This is just
what we should expect, as it is the nearest air that is most dissolved
by the motion of a solid body. (9) This then is one reason why heat
reaches our world. Another is that the fire surrounding the air is
often scattered by the motion of the heavens and driven downwards

in spite of itself. (10) Shooting-stars are a sufficient proof that the

5 Simpl., In De Cael., p. 439.13-32 Heiberg.
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Alexander of Aphrodisias on How the Sun Heats 51

celestial sphere is not hot or fiery: for they do not occur in that upper
region but below: yet the more and the faster a thing moves, the
more apt it is to take fire. (11) Besides, the sun, which most of all the
stars is considered to be hot, is really white and not fiery in colour
(trans. H.D.P. Lee, [Heinemann, London 1952 (Loeb Classical
Library)]¢.

It is clear that Aristotle has designed the argument to show a
causal relation between the heavenly and the sublunary processes.
The question of the nature of the heat produced by the sun belongs to
the study of various kinds of heat that fall under our sense perception
(T1b.1). In (T1b.2-5) Aristotle states his theory: fast motion can
produce heat, and the sun is certainly moving fast and is close enough
to earth to be able to do so. Its brightness is an effect which has
nothing to do with the internal heat (as the last sentence of the passage,
[T1b.11], indicates). In (T1b.6-8), Aristotle appeals to ordinary
experience and although no specific example is stated, we can go back
to the example of leaden parts of the arrow in the De Caelo passage
above (T1a4-5). T1b.9 explains how heat thus generated can descend
to the earth: the point important for Aristotle given his theory of

¢ (1) mept 3 tic yryvouévng Yeppbrrrog, Aiv mapéyetar 6 HAtog, pahov piv
9 Lo ol G R Y e 1 {Yoc vd S Yeous
%o Eautd xal dxpLBac év Tole mepl alodnocng Tpoonrel Aéyely (tadog yap TL T6 depu.ov
alodnoeds éotiv), (2) Sta tiva 8 altlay yiyvetal ur ToLodTev Svtmy éxelvav Ty QloLy,
hentéov nal viv. (3) bpdpey 07 Thv nivnoLy Gt Shvartar Staxpivery Tov dépa %ol Exmupobv,
ote xal To pepbupeva Tndpeve patvesdat ToAAdrLe. (4) TO iy oy yiyvesYal ThHy dAéay
C oy , ey , Ce ooy N ~
xal Ty eppodtnTa tnovh EotLy mapaoxevdlety xal 1) Tob HAtov gopa wévov- (5) Tayetdy te
Yoo Ot xal pr) mhepm elvar. 7 L&y odv Taév doTtewv Toyela kv Thopn 8¢, 7 8¢ THg cehvng
i N R a e N ,
#4to pév Bpadeta 8¢- 7 3t ol Mhlov dppw tadta Exet ixavic. (6) T6 8¢ wdrhov yiyvesdar
Gpo T® NAle adTtd THY depudtnTa edhoyov, AapBdvovtag T6 uotov éx T@vV Tap’ NIV
Yiyvopévav- (7) nal yop vtabda tav Bla pepopévav 6 mhnotdlwy dnp wdAiota ylyveTal
epube. xal tolt’ edAbywg oupBatvet: (8) uditota yap A tol otepeol draxpivet nivnotg
adtoyv. (9) Sud te TadTny oby TV altlow dgLuveltar Teog T6vde TOV TémoY 1) eppbtng, ®al
dLd t6 6 mepLéyov mlp TV dépa Stappalvesdar T wivijoel ToARdnLs xal pépecar Bla
1 .
%470, (10) onuetov 8 ixavov 8Tt 6 dve ToHTog 00X EaTt Yeppog 008’ Enmemupnpévog xal al
Sradpopal TGV doTépmy. Exel v Yop ol ylyvovtar, %dte 8¢ kalTol T UEANOY %LVoVpeva
NP , ~ ~ NSO o P . ~ -
%ol HdtTov, Exnupoltar Hdttov. (11) mpog 8¢ TodtoLg 6 Hiitog, Bomep péhiota elvar Soxel
epube, patvetar heurdg GAL 0 TUEMdNS @v.
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52 Inna Kupreeva

natural motion according to which heated materials are expected to
go upwards. The downward motion of generated heat is not natural
but forced as the fire scattered in the constant rotation of the heavens
is forced downwards.

There are serious reasons why Aristotle is not free to subscribe to
a more natural view of the sun heating by virtue of being hot. The
primary reason is his theory of the cosmos according to which there
is a strict divide between the sublunary and the heavenly parts, the
latter being made of a special stuff, not subject to change and sharing
very few properties with the ‘so called elements’ of the sublunary
cosmos’. The main shared property is locomotion®, and solidity is
another property (mentioned in T1b.8) that is important in Aristotle’s
explanation. In virtue of its fast motion and solidity, heavenly body
heats the upper layer of the sublunary cosmos, itself remaining
unaffected.

This explanation might work for Aristotle on his terms, had he
not been committed to a very particular physical interpretation of
homocentric cosmology developed by his contemporary and near
contemporary astronomers, Eudoxus of Cnidus, who was connected
with Plato’s Academy, and his student Callippus. This system of
cosmology based on astronomical observations of planetary motions
as well as on mathematical speculation, sees the cosmos as a system
of nested spheres rotating around the earth as its single centre. The

planets known to the ancient astronomers include the moon, the sun,

7 H. Bonitz, Index Aristotelicus, Akademische Druck- u. Verlagsanstalt, Graz
19552, 702 b 2-7: «<nomen iam usu receptum esse Ar. significat, quod ea dicit té& heybpeva,
To xohovpeve, T& xoholbueve O Tivey otouyeto Phys. 14,187 a26; IV 5,204 b 33;
GC1I1,328b 31,329 a 26, Meteor. 13,339b 5, PAIL 1,646 2 13; GA 113,736 b 31».

s The arguments for the nature and properties of the ‘first body” are stated
in De Caelo 1. Bonitz, ibid., 23-30 also gives a list of passages where Aristotle calls
the heavenly body ototyetov distinguishing it from the four sublunary elements. In
Metaphysics X11 3, describing the heavenly part of the cosmos, Aristotle mentions its
being made of the so-called topical matter (more precisely, matter mo9év o).

This content downloaded from 129.215.16.31 on Wed, 12 Jul 2023 08:46:39 +00:00
All use subject to https://about.jstor.org/terms



Alexander of Aphrodisias on How the Sun Heats 53

Venus (the Morning Star), Mercury, Mars, Jupiter, Saturn. In this order,
which is sometimes called ‘Egyptian’, they are introduced in Plato’s
Timaeus 38C. In the 2™ century, especially after Ptolemy, the so-called
‘Babylonian’, or ‘Chaldaean’ order, is used, where the moon is followed
by Venus, Mercury, the sun, and the three ‘outer’ planets — Mars, Jupiter,
and Saturn.

In the homocentric system of Eudoxus, multiple spheres are
introduced in order to explain the motion of each planet (three for
each of the sun and the moon and four for the rest of the planets),
this system is modified in some of its details by Callippus and again
by Aristotle, who introduces the physical interpretation of what the
astronomers regard as a mathematical system and takes each of the
planetary spheres to be made of aether, the first element, ungenerated
and indestructible, subject to only one change, with respect to place. In
Metaphysics X11 8, there are fifty-five spheres, with five assigned to the
moon, the closest to us, and nine to each of Mars, Mercury and Venus’.
The order of planets accepted by Aristotle is not stated explicitly in the
extant texts'®. But even if we assume that the sun is at the next remove
from earth after the moon (the ‘Egyptian’ order) there still remains
a question of how the heat can pass through the five spheres of the
moon, all made of indestructible and impassive material of aether.

The reason why this problem becomes important for Aristotle
readers in later antiquity is that the answer to this question
may be taken as decisive for the relation between the realm of
the ‘divine’ (heavenly bodies, moving substances, in Aristotle’s
account, are still divine bodies ‘not subject to any mortal trouble’)

and the world of coming to be and perishing. All the passages

2 For the recent overview of interpretations, see Aristotle, Metaphysics Book A,
trans. and comm. by L. Judson, Oxford U.P,, Oxford 2019.

1o Butif we take Mercury, Mars and Venus to be a grouping within the order, this
might indicate the ‘Egyptian’ order. The ‘Egyptian’ order is found in Ps-Aristotelian
De Mundo 392 a 20-30.
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54 Inna Kupreeva

between these two worlds would be carefully watched by ancient
philosophers, Aristotelians or non-Aristotelians!!. The process by
which the sun heats the earth is one of such passages. Within this
framework, every small step in the physical argument can become

philosophically important.
2. Alexander’s Meteorology commentary and its Peripatetic context

Alexander’s is the first extant commentary on Aristotle’s treatise.
It covers all the four books of Mereorology and is fully preserved;
moreover, it is well attested through Philoponus’ commentary, and
somewhat more problematically through Olympiodorus®. It is short'?;
written in what is to become a standard form of a hypomnematic
commentary, with lemmata, summaries of arguments, separate
discussions of conceptual and textual problems. The exposition often
manifests a paraphrastic style, which reminds us of the genre of
epidromé described by Bruns for some of the guaestiones'. The reader
will notice that Alexander often abbreviates Aristotle’s narrative, skips
the discussion of details, sometimes simply referring his audience
to historia for the empirical evidence. At the same time, we can find
more extensive discussions of some principal or problematic points,

close in style to the genre of a problem proper in the school collection.

" For the presentation of Aristotelian position on providence in Hellenistic

and post-Hellenistic sources and for the development of the idea within the school,
see R.W. Sharples, Aristotelian Theology after Aristotle, in D. Frede - A. Laks (eds.),
Traditions of Theology. Studies in Hellenistic Theology: Its Background and Aftermath,
Brill, Leiden 2001 (Philosophia Antiqua), pp. 1-40.

2 The problem of authenticity discussed and resolved positively by Moraux,
Der Aristotelismus bei den Griechen (above, n. 1), pp. 264-7; I discuss this evidence in a
companion article on Philoponus.

13 227 Berlin pages for 52 Bekker pages of Aristotle’s Meteorology. It is certainly
short compared with Olympiodorus’ commentary on the same text (320 Berlin pages),
but it is also rather short by Alexander’s standards (for comparison, Alexander’s
commentary on the first book of the Prior Analytics, whose Greek text is 29 Bekker
pages, is 418 Berlin pages).

14 Alexandri Aphrodisiensis Praeter Commentaria scripta minora ed. L. Bruns,
Reimer, Berlin 1892 (CAG Supplementum Aristotelicum 1I), pp. IX-X.
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Alexander of Aphrodisias on How the Sun Heats 53

The discussion of Aristotle’s explanation of the sun heating in
Meteor. I3 belongs to this genre.

The Peripatetic context is important for Alexander’s discussion of
the problem of the sun heating the sublunary world and may be worth a
brief overview. The study of Meteorology is popular in the Lyceum after
Aristotle. In the list of Theophrastus’ writings in Diogenes Laertius, out of
forty-three titles of physical books listed in Theophrastus of Eresus: Sources
for his Life, Writings, Thought and Influence (=FHSG) at least eighteen are
devoted to the meteorological topics'>. Of Strato, Seneca tells us (as he lists
Aristotle’s account of exhalations in support of his view of pneuma as the
cause of earthquakes) that he «belongs to the same school, specialised in
this branch of philosophy and researched into natural science»'®.

This interest in Meteorology continues in the Imperial schools.
Strabo, who was a student or co-student of Boethus of Sidon, has
preserved for us Strato’s discussion of the sea'”. Xenarchus, active about
the same time, produced a battery of arguments against the ‘first element’
potentially challenging the world order described in Meteorology™.
In the Peripatetic physical fragments of Arius Didymus, we find several
‘meteorological’, which represent the Aristotelian doctrines fairly
accurately?. The abridgments of Meteorology I-111 and of Meteorology
4 form parts of the Nicolaus of Damascus’ Compendium Ilept T
Aptototéhoug priocogliag preserved in a later Syriac summary®.

A summary of Mereorology placing it within the Hellenistic

theological context, is found in the Ps-Aristotelian treatise Peri kosmou

5 W.W. Fortenbaugh et al, Theophrastus of Eresus: Sources for his Life, Writings,
Thought and Influence, Part I Brill, Leiden 1992 (Philosophia Antiqua, 54), § 137 (p. 277-87).

16 Strato, Fr. 53 Sharples = Seneca QN 6.13.2.

7. Strato, Fr. 54 Sharples.

18 [T2]-[T13] A. Falcon, Aristotelianism in the First Century BCE,
Cambridge U.P., Cambridge 2012.

¥ Ar. Did., Fr. Phys. 10-14 Diels.

2 See I Kupreeva, Nikolaos von Damaskus, in C. Riedweg - C. Horn -
D. Wyrwa (eds.), Die Philosophie der Antike 5/1, Philosophie der Kaiserzeit und der
Spéitantike, Schwabe, Basel 2018, pp. 308-13 for references and literature.
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56 Inna Kupreeva

(De Mundo), the treatise dating from about the 2™ century AD,
considered genuine by Philoponus® and possibly by Alexander®.
The De Mundo surveys all the main points of the Aristotelian
doctrine, including the account of the lower cosmos being heated by
the movement of the aethereal body?, and especially dwells on the
question of the source of unity and order in the cosmos as a whole and

in its sublunary region, the remotest from god, in particular.

(T2) [Aristotle] De Mundo 6,397 b 13 -398 26

(1) It is indeed an ancient idea, traditional among all mankind, that all
things are from God and are constituted for us by God, and nothing
is self-sufficient if deprived of his preserving influence. (2) So some
of the ancients were led to say that all the things of this world are
full of gods, all that are presented to us through our eyes and hearing
and all the senses; (3) but in saying this they used terms suitable to
the power of God but not to his essence. (4) For God is indeed the
preserver of all things and the creator of everything in this cosmos
however it is brought to fruition; but he does not take upon himself
the toil of a creature that works and labours for itself, but uses an
indefatigable power, by means of which he controls even things that
seem a great way off. (5) God has his seat in the highest and first place,
and is called Supreme for this reason, since according to the poet it is
‘on the loftiest crest’ of the whole heaven that he dwells: his power
is experienced most of all by the body that is closest to him, less by
the next, and so on down to the regions inhabited by us. (6) So earth
and the things that are on earth, being at the farthest remove from the

help of God, seem to be feeble and discordant and full of confusion

2 Philoponus, De Aet. mundi, pp. 174.25-175.2 Rabe cf. Ioannes Philoponus,
De Aeternitate mundi contra Proclum, ed. H. Rabe, Teubner, Leipzig 1899.

2 On the date of the treatise, see J.C. Thom (ed), Cosmic Order and Divine
Power: Ps.-Aristotle, On the Cosmos, Mohr Siebeck, Tibingen 2014 and literature
review in L. Kupreeva, Uberblick: Aristoteles und der Peripatos in der Kaiserzeit (inkl.
Ps.-Aristoteles De Mundo), in Riedweg - Horn - Wyrwa (eds.), Die Philosophie der
Antike 5/1, Philosophie der Kaiserzeit und der Spéitantike (above, n. 21), pp. 255-301.

% De Mundo 392 a31-392b2.
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Alexander of Aphrodisias on How the Sun Heats 7

and diversity; but nevertheless, in that it is the nature of the Divine to
penetrate to everything, even the things around us occur in the same
way as the things above us, each having a greater or smaller share of
God’s help in proportion to its distance from him. (7) So it is better
to suppose, what is also fitting and most appropriate to God, that the
power which is based on the heavens is also the cause of preservation
in the most remote things, as we may say, and indeed in everything,
rather than that of itself it carries out its tasks on earth by penetrating

and being present where it is not honourable or fitting that it should*.

In (T2.4), god is described as creator and preserver of the whole
cosmos and everything in it who is acting not by himself but by means
of his indefatigable power (dtputog ddvap.tc) that controls all things.

The doctrine of De Mundo represents a view on providence which
differs from both the view associated with the circle of Critolaus
according to which there is no sublunary providence and the divine
providence only extends to the heavenly realm, and the view most
prominently defended by Alexander of Aphrodisias, according to which

the sublunary region is an object of divine providence at the level of

u (1) Apyatog pév obv TLg Aéyog nal ThteLds oL moLy avdpdmors g éx Heod
mhvta kol i Yeov cuvéotrrey, oddepla 3t @ioig adth xad’ Eauthy oty adTdenng,
gonuwdeion T¥g Ex TovTou cwtrplas. (2) Ao xal Tév Takaldy elrelv Tveg mponydnoouy
dtL mhvta Taltd dotL Yedv mhéa To xal Ot Spdahudy tvdahhbpeva Nty nal 8t dxofic xal
ndong alodoeang, (3) T pév dela Suvaper mpémovta xataBarhdpevor Adyov, ob uiy 7 Ye
obota. (4) Zathe uev yop 8vTes AmdvTry E0Tl %ol YEVET®E TAY 6TOGOTTOTE XA Td THVOE TOV
#6060V GuvTEAoUPEVMY 6 Debe, 0D Py adToupyol xal émLmévou Lhou xapwaToy HToudvay,
GMAG Suvapel ypdpevos aTevTe, SL’ fg %ol TAY Toepn doxouvTwy elval mepLylvetar. (5)
Thv pév odv avetdte xal Teatny Edpay adtog Ehayey, Unatds te S Tolto dvbpasTaL,
ROTC TOY TOLNTAY «Exe0TATY x0puPTi» ToD clpmavtog éyradidoupévog 0dpavol: uditota
3¢ o adTod THe Suvdpews drmoradet T6 TATGLoY adTOD odpa, nal EmeLto TO wet’ éxelvo,
nal pekiic oltwg dypl Tav xad fudc tomav. (6) Ao vii te xal & ént YHg Eoxey, v
amocTéoct ThelaTy Thc éx Yeol Svta dpehetas, aodevi nal dxatdhinia elvat xal ToAATg
HEGTE Toparyfic: 00 uny GAA& xad’ 8oy énl mav Stinvelodar mépuxe t6 Jelov, xal éml
o xad NPl bpoleg cupPalvel Td Te UEp YA, xaTd TO EYYLov Te xal ToppwTépw Yeol
elvar paAh6y e xal Artov [398a] dpeelag petarapBavovta. (7) Kpetrrov odv Ymorafely,
6 %ol wpémoy éoti xal Yed udAtota dowbdlov, g ) v 0dpavd SVvauts Ldpupévn xal Tolg
TAETOTOV APEGTNROGLY, O Evt e elmely, xal oumacty altiog yivetat cwtnplag, Lahhov
) &g dunrovoa xal portdoa Evda wi) xahov unde edoymuov adtoveyet[v] Ta émt Yyiic.
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58 Inna Kupreeva

species, but not individuals®. In our passage, the sublunary region and
the earth are at the farthest remove from god, yet god reaches out to i,
even if on a minimal scale (T2.6) and not directly, but by means of its
power residing in the heavens (T2.7).

Theidea of god ruling through intermediary subordinate agents may
be a Hellenistic development of Aristotle’s analogy between god the
ruler of the cosmos and the army commander in Metaphysics XII 10%.
It is the nature of this divine power, the instrument of providence,
that makes Meteorology relevant in the theological context. In the
De Mundo, it is described in a very general way, without any further
metaphysical detail. We get a detailed discussion of the nature of this
power in Alexander’s school treatise Quaestio 2.3 whose manuscript
title apparently just repeats the opening statement of the problem:
«What is the power that comes to be, from the movement of the divine
body, for the body adjacent to it which is mortal and subject to coming-
to-be?»? This treatise is representative of this interest in the circle of

Alexander®. In this wording we can already spot a connection with

»  On Critolaus: Sharples, Aristotelian Theology after Aristotle (above, n. 12);
D. Hahm, Critolaus and Late Hellenistic Peripatetic Philosophy, in A.M. loppolo -
D.N. Sedley (eds.), Pyrrhonists, Patricians, Platonizers: Hellenistic Philosophy in the
Period 155-86 BC, Bibliopolis, Napoli 2007, pp. 47-102; 1. Kupreeva, Stoic Themes
in Peripatetic Sources?, in R. Salles (ed.), God and Cosmos in Stoicism, Oxford U.P,,
Oxford 2009, pp. 135-70; on Alexander of Aphrodisias cf. Alexander of Aphrodisias,
Quaestiones 1.1-2.15, trans., comm. by R.W. Sharples, Duckworth, London 1992 and
Alexander of Aphrodisias, Quaestiones 2.16-3.15, trans., comm. by R.W. Sharples,
Duckworth, London 1994; Sharples, Aristotelian Theology after Aristotle (above, n. 12);
H.-J. Ruland (ed.), Die arabischen Fassungen zweier Schriften des Alexanders von
Aphrodisias: Uber die Vorsehung und iiber das liberum arbitrium, diss. Saarbriicken
1976; Alexandre d’Aphrodise, Traité de la providence (Peri pronoias, version Arabe de
Abu Bissar Matthae ibn Yunus, intr., éd. et trad. de P. Thillet, Verdier, Lagrasse 2003.

% The analogy is used by Critolaus in political fragments, for the sake of the
idea of the good ruler (Kupreeva, Stoic Themes in Peripatetic Sources? [above, n. 25],
pp. 146-8).

7 Ivi, p. 47.28-31 Bruns: «Tig 7 &rnd t¥ig xwvioewg Tob Yelov capatog yLvouévn
vapie T6 yertvidvTt adTd SvnTd TE %ol &V Yevésel chpaTL;>.

% It is a difficult text which has been discussed by a number of scholars, see
P. Moraux, Alexander von Aphrodisias Quaest.2.3, «<Hermes», 95.2 (1967), pp. 159-69;
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Alexander of Aphrodisias on How the Sun Heats 9

both De Mundo 6 which mentions the divine power and Meteorology,
where the body ‘adjacent’ to the divine body is described with the
same term, YELTVL@VTL, as 1n our treatise”.

The author asks what contribution is made by the power that
proceeds from the movement of the divine body to the constitution of
the sublunary bodies, (a) simple or (b) composite. In both cases (a) and
(b) the difhiculty is that if the divine power intervenes when the bodies,
either simple or composite, have already achieved their completion as
such (i.e. the elemental bodies possess their tangible properties and
natural movements and composites — plants, animals, humans — have
their being as these kinds) then there is nothing more that this divine
power can contribute to their being. The solution proposed by the
author of the Quaestio 2.3 then considers two scenarios: (i) the divine
power operates in the sublunary region in which all the simple bodies
are complete, but not all the composite ones, and (ii) the divine power
intervenes in the very process of coming to be of the divine elements.

On scenario (i) the divine power combines itself with the composite
bodies through the mechanism of mixture and in accordance with
the elemental composition of those bodies. This divine nature
when it resides in the right kind of a composite body is its soul and

‘second nature’:

(T3.1) Alexander of Aphrodisias, Quaestio 2.3, p. 49.4-18 Bruns

(1) This nature and soul itself comes to be different according to the
quantities of the simple bodies of which the body possessing it is
[composed]. One [compound body] shares in the divine power to a
greater extent through being closer t the divine body and being rare

and more pure, another to a lesser extent because of its greater distance

R.W. Sharples, Alexander of Aphrodisias, Quaestiones 2.16-3.15, Duckworth,
London 1994; S. Fazzo, Aporia e Sistema: La materia, la forma, il divino nelle
Quaestiones di Alessandro di Afrodisia, ETS, Pisa 2002. I will not go into every detail of
the discussion, but only highlight the points relevant to the subject of this paper.

2 See Aristotle, Meteor. 11,338 b 2-3.
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60 Inna Kupreeva

and the denseness of its constitution. (ii) For as many compound
bodies as possess the greatest quantity of earth share in the power of
soul to a small extent, because the body that possesses the greatest
share in their being has a lesser share in the divine power; but as many
as have in themselves more of the fiery and hot substance, these have
a share in more perfect soul, because the body that predominates in
them has a greater share in the divine power. (ii1) And in this way the
second nature, which we have said is the divine power, would come
to be inherent in sublunary bodies because of their proximity to it;
it uses the simple natural bodies as material for the coming-to-be of

bodies that are more perfect and animate®.

This scenario may reflect the view of Critolaus and his circle,
according to which rational soul is made of the divine body - the
idea itself possibly going back to an interpretation of volg Hpadev
in Aristotle’s Generation of Animals 11 3 (736 b 28) as divine body
entering the constitution of the embryo®. This is not Alexander’s

view of the soul, and it is likely that he endorses the second scenario,

30 (1) Areg PVotLe Te %ol Yuyl kot THY TOGHTTA TEY ATAGY cupdTtey, € Gv doTt
6 &yov abThy cdpe (Gv T pév énl mhéoy [6v] xowvwvel thc Yelag Suvdpews T8 Eyyutéon
te elvan ¢ dely cdpatt xal elvar Aemtopepés te xal xadupdrepoy, 1o 8 ¢’ Ehattov
did te 16 dmboTnua TO TAeTov %ol Ll THY TS GUoTAoENS TayiTHTA), dLdpopov xal adTy)
yivetar. (ii) 8o p&v yap Tév cuvdétav cupdtey T6 Thelotov YHg Exet, Tadt’ OAlyng
Tvoc* xowvavel Yuytrdic Suvbpeng T6 xol T6 THY TheloTny wolpay THg odotag adtdv Eyov
copot* Ehattov tHe Yelag petahapPivery*# Suvduecns: 6o dt mAcTov év abtolc Eyet THg
mupddoug Te xal Yepuiic odolag, Talt’ Eotar Yuyfic tehelotépac petadapBhvovta TG TO
mheovdlov oipa v adtols éml mhéov Tic Delag petohauBdver 5% Suvdpeng. (iil) 0ltw 8’
&v etn Seutépa puoLe, v elpfnapey Yetav Sdvauey elvar éyyLvopévny Tols Vo Gehfvny
copact St THY TTEog Exelvy YeLtviaoty, ag UMY ypowévy Tols GmARs QuUoLXOTS CARAoL
TOg THY TGV TeAetoTépny Te nal Eudiynv véveowy copdtwv. [Text: * 49.10 read éAiyne
twoc Apelt for Bruns’s v¥i¢ twvog , ** 49.11 Zyov Moraux; **%49.11-12 petohapBévery
(for Bruns’s petahapBdver Apelt, following MS H (BVH 88); **** 49.14 petahapBdver
Moraux (for Bruns’s petaiauBévery), Moraux, Alexander von Aphrodisias Quaest.2.3
(above, n. 29); Fazzo, Aporia e Sistema (above, n. 29), pp. 193-4].

3 Critolaus, Frs. 17-18 Wehrli. Against this, for a deflationary reading of GA II 3
passage, see V. Caston, Aristotle’s Two Intellects: A Modest Proposal, «<Phronesis» 1999,
pp- 199-227, part. pp. 215-6.
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Alexander of Aphrodisias on How the Sun Heats 61

according to which the divine power seated in the heavenly body is

causally involved in the constitution of the simple bodies themselves.

(T3.2) Alexander of Aphrodisias, Quaestio 2.3, pp. 49.28-50.15 Bruns
(1) Or rather: one could say that the power from the divine [bodies]
is the cause of the <difference> between the simple bodies and of
their coming-to-be, itself coming to be their form and nature. (ii)
For matter which is in itself without quality or shape is and comes to
be in actuality, is given form and shaped, by the power which comes
to be [in] it from the divine bodies; (iii) the [part] of it which is near
the divine body and adjacent to it has a greater share in the divine
power and is given form by heat and dryness, for these are the first
of the affections [derived] from [the divine bodies] in mortal things;
(iv) that which is more removed from the divine bodies, which are
the causes of this change and coming-to-be for it, is either altogether
given form by the opposites of these, or else acquires one of these
and one of the forms and affections that are opposite to these, being
given form in different ways according to the different relation of
[the divine bodies] to things here [on earth] at different times which
results from [their] movement on a circle of this sort. (v) For this is
what the arrangement of the zodiac is like; the sun and the moon
and those others of the stars that are said to wander move along this,
and come to be causes of heat and dryness, in which the being of
fire consists, in each part of the matter which they approach more,
or more closely; in another [they cause] heat and moisture, which
are the nature of the air, in another moisture and coldness, which is
the nature of water, and in another what is left from the two simple
oppositions of the primary qualities, that is cold and dryness, which

constitute the nature of earth®.

2 49.28 (1) "H tc mpode dAhnha <Srapopdic>* Suvatal tig Méyewy xal The TGV
= >
GABY cupdtey Yevécewns THY &nd Tév Yelov Svaply altiav elvar adtiyv yLvopédvny
adT@Y €106 Te xal @uoty. (ii) 7 yop UAn** xata Tov Eautiic Abyov &molbs Te oloa %al
goyndTLoTog OO THE Ao TRV Yelov copdtov Suvducwns YLvouévne év adti évepyelg **
odpa oL e nal yivetar, eldomoteltal te xal oynpatiletal, dg t6 wiv meodg T8 Yelo
. s o ~ ) , = Q. , .
copatt adtiic xal yertviay [tt] [50] éxelve mhetovog the Detag petohapPvoy duvdpeng
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62 Inna Kupreeva

In (T3.2), we learn how the divine power could contribute to
the constitution of simple bodies by providing them with forms. In
T3.2iii, the author says that the part of matter which is near the divine
body has a greater share in divine power and is given form by heat and
dryness. This refers to the formation of fire, since heat and dryness
are the elemental qualities which together constitute fire, according to
Aristotle’s On Generation and Corruption 11 3,330b 1-7.

In (T.3.2iv), we have a general description of the remaining three
elements as ‘more remote’ from the divine bodies whose qualitative
formula therefore includes either one (water, air) or even two (earth)
‘forms or affections’ that are contrary to the ones originally produced
in the sublunary region by the divine body. The analysis here is
presented only vaguely and in outline: elemental qualities ‘dry’ and
‘hot’ seem to be both referred to as ‘forms’, in plural. We find a more
developed version of such a hylomorphic analysis of the elements
at the opening of Alexander’s treatise De Anima, where the form of
each of the four simple bodies is described as an ensemble of primary

elemental qualities, e.g. dryness, heat, and lightness in the case of fire®.

etdomoretodar Yeppdtyte %al Enpdtnte (Tabrta Yoo T& TEGTA TAY A’ Exelvav v Tolg
Yvnrole mdy), (i) t6 8¢ mhelov doeotdc TaY Tadtng ThHe neTaBoATc Te xal yevéoeng
altlov adth delov copdtov #) mhvty Tolg**** toltwy évavting cldomoteiodar, 7 T6
, : Y e 2 po s C , .
©Ev Tt TodTeY, TO 8¢ TL THY TOUTWLY gvavtiay €1d6¢ te xal madog hauBdvely xata
sy y - N , Cooa oy o . ;
Ty éxelvav dhhote dhhotay medg T THIE oyéoly did ThY éml Tod TotodTou xivnoLy
#xonhov drapbowg cidomorobpevoy. (iil) Totadty Yo 7 Tl Lpdtaxol dtddeote, ép’ ob
nvodpeva HAL6g Te ral oehnvy %ol T dhha To Thavdodal TGV A6TEPwY AeYoueve T
pév TL v e OAng pépet, @ paihov A xal dyyutépn mpboetoLy, Exdote YepudTnTdc
te xal EnpdTnTog altia yivetar, év ol TO elval T mupl, T@ 0¢ YepubdtnToc TE Al
OypbTnToc, tic ploig dépog, Td 8 UypdTnTéC Te ol PuypdTrTog, 1 éotLy B8atoc ploig,
T O0¢ T EtL xatahetmopévng Ex TAY ATAGY TEV TpdTey dVo dvavtidoewy, Hitep 0Tl
, N , O e o ; . * -
YuypdTne te nal Enpdtg, & THY THe Yiig cuvioTnot PuoLy.[749.28 <Siapopdc> Moraux
*%49.30 codicum lectio stet (Moraux) *** 49.32 v adtfj évepyelq Moraux (for dvev
thc évepyelag), *¥**50.4 Moraux (deleted <etdeoi> added by Bruns, see Moraux,
Alexander von Aphrodisias Quaest. 2.3 (above, n. 29); cf. Fazzo, Aporia e Sistema
(above, n. 29), pp. 197-203].
3 Alexander of Aphrodisias, De Anima, pp.3.21-5.12 Bruns. This parallel
provides further evidence in favour of the attribution of Quaest. 2.3 to Alexander.
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Alexander of Aphrodisias on How the Sun Heats 63

The passage (T3.2iv) is peculiar in that it emphasizes the role not
only of the sun, but also of the other planets in the production of the
elements. It seems that the author has in mind the specific role of the
part of the heavenly body that is nearest to the sublunary region, which
must be the last sphere of the moon. The force of the reference made
to the zodiac circle and all the planets may be to emphasise the role
not just of the moon, but the whole ecliptic circle as the ‘neighbour’
(yeitwv) of the sublunary region®.

The description of matter and form of fire and other elements that
we find in Quaest. 2.3 is unorthodox: we don’t find it in Aristotle, and
modern scholars often speak against such an analysis®. Alexander’s
view on the role of the divine body in the elemental economy of the
sublunary world was also questioned recently in M. Wilson’s study
of Aristotle’s Meteorology*. But the present argument in Quaest. 2.3
shows how Alexander’s theory of elements in general and hylomorphic
analysis in particular could have been brought to life from the pressures
of the contemporary debate concerning the relation between the nether
and upper cosmos. The solution that appears to be favoured by the
author of this school treatise is fully in line with the account of the
role of the divine body in generation of the elements in Meteorology.
Let us now turn to Alexander’s defense of this account in his
Meteorology commentary.

In his commentary, Alexander restates Aristotle’s arguments in
full detail and formulates his response to the obvious difhculty of
explaining the process in which the sun heats the sublunary cosmos.

The response addresses the problem we have indicated above: how

3 This reference may have been given a different, much stronger interpretation
by Alexander’s Neoplatonic readers. I discuss this in a companion paper.

»  Cf recently Ch. Pfeiffer, Aristorle’s Theory of Bodies, Oxford U.P., Oxford
2018, p. 10 (without reference to Alexander).

3 M. Wilson, Structure and Method in Aristotles Meteorologica. A More Disorderly
Nature, Cambridge U.P., Cambridge 2013, p. 43 and n. 18 on Alexander.
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64 Inna Kupreeva

can the sun cause heating by rubbing against the air, or the ‘tinder’
layer of the atmosphere, if it cannot come into contact with it, being
separated from it by other aethereal spheres? The answer outlined by
Alexander presupposes a certain causal mechanism of generation and
transmission of qualities in the heavenly realm which connects the sun
to the sublunary sphere, where this effect of the sun can convert into a
sublunary power of heat.

Alexander’s solution (rapapvdia) of this difficulty rests on two
main assumptions about the heavenly body: (i) the possibility for the
body in general, and for the heavenly body in particular, to transmit
an affection without being itself affected by it; (i1) the acceptance of
some sort of affection in the heavenly bodies. The first assumption
is needed to secure the impassive status to the heavens. The second
assumption is necessary to explain the transmission of the effect of
the sun in the upper cosmos: without any such process in place, the
sun cannot reach out to the sublunary cosmos. If both assumptions
are secured, then Alexander’s defence of Aristotle is credible, since
it will follow that the sun’s motion in the heaven can transmit its
heating action to the sublunary air and produce heat in it without
thereby heating any of the heavenly bodies. And, as we have already
noted, there is more at stake for Alexander: if this explanation
works, he can explain, or begin to explain, how the upper cosmos
acts upon the lower cosmos by producing the sensible forms of the
sublunary simple bodies.

Let us look at Alexander’s two assumptions in turn.
3. Impassive transmission

According to the first assumption, bodies can receive and transmit
the affection without themselves being affected by it. This is how

Alexander explains it in the Meteorology commentary:

(T4) Alexander, In Meteor., p. 18.8-28 Hayduck

(1) As for the problem of how the motion of the sun ignites and
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Alexander of Aphrodisias on How the Sun Heats 5

heats the air without touching it, given that the sphere of the moon
is below the sphere of the sun, taking the intermediate position
between the solar sphere and the body subject to affections, and is
itself impassive (for the sun and its motion is in contact not with the
sublunary sphere, but with the impassive one), it might be alleviated
in the following way: (2) it is often the case with many bodies that
are subject to affections that they, when not being themselves acted
upon, do not prevent some other bodies from being affected through
them. For not everything that can be affected can be affected by
everything that can actupon. (3) Atany rate, things which are kindled
by the heat of the sun through the glass vessels filled with cold water
themselves are affected, indeed, since they are kindled, and affected
through these [vessels]; at any rate, if the vessel happened to be
moved away [from its position between the sun and the things being
kindled], those things would no longer catch fire; yet, it is not the
case that the water in the vessel also is affected and heated. And even
if it is affected, still it is not to such an extent as to get kindled. (4) But
net-fishermen also say that they know when they’ve got a torpedo-
fish in their net because their hands by which they pull the cords get
numb, while the cords are not pre-affected by this kind of affection.
(5) But if these bodies transmit to those next to them the affections
without themselves being affected by them, there is small wonder if
the lunar sphere without being affected by the sun’s motion passes
on to the body which is naturally disposed to be affected by the sun

the affection which is by nature produced in it by this motion?.

37 (1) ©6 8¢ dmopobyevov, Tds Tob HAlou 1 xivnots éxmugol Te xat Yeppalvel TV
Gépa TOV oy GmTopevoy adTob, et Ye ) opatloa, év ) 7 cehfvy), V1o THY Tol Nhlov cpaiedy
¢ote, péon v Yoy oloa Tiig Ahandic opalpag xal ol madnrtol chuatog, oloa xal
adT dmadig (yivetar yop 6 Khtog %ol ) Tode xivnats ob Tob Hrd THY cervny drTouévy
cHRaTog, A ToU dradodc) Tolto &7 Hlog bvot v tHode, (2) 8 MG woud
uatog, ¢) TobTo &7 Tapauudilag Tuyydvol dv tiede, (2) ftL moAAd xal

~ ~ . , SSao s 2 ; B )
BV TodTEY cepdTey ToAAdxLg 0088y abTd ThoyovTa pndty éumodilel [tob] dAholg TLol
mdoyey 3L’ adTdv. 00 Yo Ty TO madnToy HTd mTavTog TornTLxod TadnTév- dAha Yo O’
MV TThoyeLy mépuxe. (3) Ta yolv U THg amd Tod Rhlou YeppbTrTog Eantoueva dii
Tév VeAlvay dyyelay Bdatog Yuyeol memhnpnpévey abta piv mhoyet, el ye dEdnrtetal,
nal mhoyet Ot dxelvav- el Yolv éxmoddy yévorto o dyyelov, 0dnét’ énetva dEdntetat- 0d
wiy mhoyet L xol Yeppatvetar xal t6 v T dyyele 0mp. el 3t nal mhoyet, AN oy Gote
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The structure of the argument is as follows. The main thesis that is
being established is the italicized sentence in (T4.2). This is a specific
thesis. It is illustrated by two examples from the sublunary physics,
in (T4.3-4), and then in (T4.5) we have a conclusion which follows a
fortiori from (T4.3-4) for the case of heavenly bodies.

On the other hand, the examples used in (T4.3) and (T4.4) are both
cited in the testimonia for Strato of Lampsacus, as part of Strato’s
argument for the existence of microvoid in the bodies®. Our evidence
comes, in part, from Simplicius, and Simplicius also tells us about the
way the problem raised by Strato could be overcome on the basis of

Peripatetic assumptions.

(T5) Simplicius, In Phys., p. 693.10-22 Diels (= Strato fr. 30A
Sharples, part.)

(1) This then is what Aristotle set out about the void. (2) But Strato of
Lampsacus tries to show that void divides the whole of body, so that

xal Edmrecdar. (4) dAhd xal ol caynvevtal Yveellewy acty, 8tav Exncty v Tf coyvy
véionny, TG varoxdv* adTdy Tag yeleas, als oUpoust Ta xahadia, o) dNTov xal TEHY xahwdlny
tolto 16 méog Ind THc véprne mpomaoydvtwy. (5) el 3t tadta T GhpaTa OV Ui ThoyEL
oy, Toltey Tols pet’ adtd Stdxovae yivetar, Tt Yovpactéy, el xal 6 THe selnviaxiic
opalpag odua pndév O T HAlov Thoyov xvNoEng TG Thoyely U adThc TEQUROTL
copatt Stadidwot To arn’ adtiic v adtd Yivesdaur mepuxos madog; *There is a textual
problem in this sentence. I read & vaoxdv* where Hayduck prints the unsatisfactory
tav vapxdv. This suggestion has been made in A. Rescigno, Alessandro di Afrodisia e
Plotino: il caso della Yodatia vdoxn, «Koindnia», 24/2 (2000), pp. 199-230, part. p. 201
n. 7. This seems to be also the reading in the MS Paris. gr. 2034, fol. 8v, 1.5 (the page has
a tear in this place and we can see only the ending of [v]apxdv, but the second o seems
to be clearly visible). For other suggestions and further information on the text, see
Cordonier, La transmission de la chalenr solaire (above, n. 1), p. 8 and n.15.

¥ For recent survey of evidence for Strato, see S. Berryman, The Evidence
for Strato of Lampsacus in Hero of Alexandria’s Pnewmatica, in M.L. Desclos —
W.W. Fortenbaugh (eds.), Strato of Lampsacus: Text, Translation and Discussion,
Transaction Press, New Brunswick NJ 2011, pp. 277-91, and K. Sanders, Strato
on ‘Miscrovoid’, ibid., pp. 263-76; for a most interesting and detailed discussion of
the history of this example from the Lyceum to Galen, see V. Cordonier, A Micro-
Intertextual Approach to Ancient Thought: The Case of the Torpedo Fish from Plato to
Galen, «Graduate Faculty Philosophy Journal: The New School of Social Research»,
37/1 (2016), pp. 15-48.
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Alexander of Aphrodisias on How the Sun Heats 67

it is not continuous, saying (3) «Neither light, nor heat nor any other
bodily power would be able to pass right through water or air or
another body [if this were not the case]. (4) For how would the rays of
light pass right through to the base of a vessel [of water]? (5) For if the
liquid did not have pores, but the rays divided it by force, the result
would be that full vessels would overflow, and it would not be the
case that some of the rays would be reflected upwards, while others
pass through below». (6) I think, however, that it is possible to resolve
these points in accordance with Peripatetic assumptions, according to
which heat and the other bodily powers and light, being incorporeal,
do not need a void interval as the basis for their existing and passing

through, but exist in bodies without increasing their bulk®.

The example of the torpedo fish, Torpedo marmorata, is cited
as a proof of the same point in the battery of examples in Hero of
Alexandria’s introduction to his Preumatics, which follows the text

almost verbatim repeating our (T5)%.

(T6) Hero, Pnenmatica 1 (= Strato, fr. 30 B, p. 80.23-25 Sharples)
And [things] pass right through bronze and iron and all other

» (1) Tabra piv odv 6 Apiototédng mepl tol xevol detdéato (2) 6 pévtor

Aopdaxnvos Etpbdrtev detxvdvar metpdtat, 6Tt E6TL TO %evov dahaufdvov T6 mav

L = , N NN 2 asa .
o, Gote i elvar cuveyée, (3) Myav 8t “odx dv 8t 0datos 1) dépog 1) dAAou chupaTog
230varto StenminTely TO @ig 0008 1 YepudTng 000 dAAY 3U DOept n. (4)
a s ) YeppbdTng 008 dAhn Sdvaps 00deplio cwUATLXY.
madg Yop v al Tob HAlou dxtives Stefémimroy el To Tob dyyetov Edagoc; (5) el yio TO
e A \ ks I3 3 \ ’ 13 b \ e 3 7 13 3 ~ \
Oypov un elye mopous, dhha Bl Stéoterhov adto al adyal, cuvéBatvey brepenyelodar o
TNAEN TAY Gyyelmy, xal odx & ol piv TGV dxTivey dvexhévTo medg ToV dve Témoy, al 8¢
#4to Stekémimtov”. (6) dhha tobta pév olwan AVely Suvartdy xate tog Ileptmatnrindg
Omodéoete, kad’ dg nal ) Yepudtne xal al EAAaL copatixal Suvduels xal T6 Q&g GoMULT
dvta 0B yevilet xevol Staotwatog doxeLpévou Tpdg bboTacty kol dtodov, AN év Tolg
COUOGLY DPLOTATAL OVX GYROUVTA T& COUAT.

“ For discussion, see K. Sanders, Strato on ‘Miscrovoid’ (above, n. 38),
pp- 263-76; S. Berryman, Horror vacui in the Third Century BC: When is a Theory
not a Theory?, in R. Sorabji (ed.), Aristotle and After, «Bulletin of the Institute of
Classical Studies», Suppl. Vol. 68 (1997), pp. 147-57. On Hero as a source for Strato, see
Berryman, The Evidence for Strato in Hero of Alexandria’s Pnenmatics (above, n. 38),
pp- 277-91, with references to the earlier discussion.
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68 Inna Kupreeva

bodies, as with what happens in the case of the torpedo-fish
(trans. Sharples)?!.

The problem raised by Strato is that of propagation of bodily
substances through bodies. He resolved it by introducing microvoids,
channels through which bodily substances, including such as heat,
light, and others, could pass®. Strato apparently construed all of these
substances as bodies with volume (or as properties inseparable from
their bodily substrates). The way the problem is formulated in the
Strato testimonia shows that he was concerned by the fact that these
substances that are propagated in this way do not bring about the
increase in volume of the bodies they are passing through. Simplicius
in (T5.6) tells us about the Peripatetic solution of the problem of
microvoids, which apparently rejected Strato’s assumption that heat
and light are themselves thin bodily masses and treated them instead as
incorporeal properties of bodies. Simplicius may be using Alexander as
a source for ‘Peripatetic assumptions” here®.

Alexander’s task in the argument in our text (T4) is different from
that of Strato’s and his Peripatetic amenders. It has to do not so much
with physical mechanism of transmission through the body (this is
his central interest elsewhere, e.g. in De Mixtione), as with causal
mechanism of acting and being acted upon through the medium.
Alexander uses the examples cited by Strato and Hero in order to
show that there are cases where physical bodies transmit certain

properties that affect other bodies, without themselves being affected

i GMAG v kol Std yahxol xal 6LdNpov xal TGV GAAGY GmdvTey StexmimTet

cupaToy, xadamep kol To EnL THe vaoxne The dahacolag YLvouevoy

2 Frs. 26-30 Sharples, for two different interpretations of the evidence, see
Berryman, Horror vacui in the Third Century BC (above, n. 40), and Id., The Evidence
for Strato in Hero of Alexandria’s Pneumatics (above, n. 38), and Sanders, Strato on
‘Miscrovoid’ (above, n. 38).

#  This view is very close to what we find in very many works of Alexander,
where he argues against the Stoic thesis according to which qualities are corporeal, often
treating it as a generic rather than school- specific claim (De Mixtione is a good example).
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Alexander of Aphrodisias on How the Sun Heats 69

in the process of transmission. In this way, one could say, Alexander
strengthens Aristotle’s example of meltingleaden partsin De Caelo 117
by emphasizing the disanalogy between the two processes of heating
— one caused by a ‘normal’ sublunary agent and another by the divine
body. The disanalogy was that the divine agent will not be affected
by the effect it produces in its sublunary object. Alexander uses the
examples of electric charge and light to show that sublunary agents
also can produce effects which work in some objects but not others,
and so impassivity of heavenly body towards heating should not be
seen as something totally outlandish.

But in his interpretation of these examples Alexander does indeed
resort to the Peripatetic assumption about the ontological status
of the mechanisms involved in the production of light and electric
charge mentioned in Simplicius. According to Alexander’s argument
in Meteorology, these effects are produced by the incorporeal powers
that pass through bodies affecting some of them but not others. What
needs to be explained is why these powers act in such a selective way.

In it possible that working out his explanation of this selective
action, Alexander was able to find some help in the earlier Peripatetic
tradition. Simplicius in his commentary on Physics I1II 3 reports
Andronicus’ interpretation of Aristotle’s account of motion being in
the thing moved as its actuality caused by the mover*. The report
consists of two small passages, both having to do in the first instance
with establishing or explaining the text of Aristotle’s treatise and

both seeming to have the same doctrinal bearing.

#  Andronicus’ name is mentioned by Simplicius only four times in the Physics
commentary. On one occasion, to do with the division of the treatise into two parts,
On Principles and On Motion, Simplicius also mentions the work of Andronicus on
which he (or his source) draws, as ‘Aristotelian books’ (p. 924.19 Diels). These passages
have been discussed by H.B. Gottschalk, Aristotelian Philosophy in the Roman World
fromthe Time of Cicero to the End of the Second Century AD, in W. Haase (ed.), Aufstieg
und Niedergang der romischen Welt 11.36.2, Philosophie (Platonismus; Aristotelismus),
De Gruyter, Berlin 1987, pp. 1079-174.
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(T7a) Andronicus of Rhodes apud Simplic. In Phys. 111 3, p. 440.12-
17 Diels

One should know that in this passage [202 a 14] many write this text
clearer in this way: «for it is its actuality [produced] by the mover», and
Andronicus as follows: «for it is the actuality of the moved and by it»,
and explains that even if the mover is outside, the moved, being led to

actuality from the internal potentiality, seems to be moved by itself*.

Here Andronicus provides his preferred reading of the passage
(found also in our MS J) and explains it by appealing to the internal
potentiality of the thing moved which is brought to actuality by the
external mover, so that a thing moved seems to be moved by itself.
In the next passage Andronicus has more to say about the interaction

between the external mover and the internal potentiality of the moved.

(T7b) Andronicus of Rhodes apud Simplic., In Phys. 111 3, p. 450.16-
20 Diels

Now, nature being itself predisposed disposes the subject [of change]
inside in accordance with each kind of change, as Andronicus already
pointed out. For even though water is heated by fire, still it is the
nature in the water which becomes hot first, then heats and co-heats

the subject?.

This report comes from a commentary on Aristotle’s discussion
of change as the actuality of what is potentially active or acted upon
(Phys. 111 3, 202 b 23-29). More specifically, it is found in Simplicius’

comment on Aristotle’s wording in his definition of change as

45 b 3 8\ o 3 ’ ~ ’ e \ \ 3 o
lotéov 3¢ &étL év TolTe TG ywple of wev mohhol cupéoTepoy 00Tw
Yedpouot tadtny THY AéELv- dvtedéyeta vap éoTL TodTou Vo Tol wtvyTivol, 6
3t Avdpbvixog oltwg: dvtedéyeta Ydo éott T wLvnTod xal Hrtd TovTov. nal EEnyetrtar
8L %dv Ewdev 7 o nLvody, éx Tic dvolomg duvdpens cic dvépyetav dybpevoy, Ho’
goautol xuvelodal Soxel T6 xivodpevoy.
6 8¢ plotg wal mpodtattdepévn Statidnot T droxretpevoy Evdodev xad’ Exactov
, A e s , y Sy ; . o S
nwioeng €180g, O 1ol 6 Avdpbvirog Eheye. wdv oo Yeppalvnror 1o TLEdE TO B8wE, GAN 7
&v 3 03ate ploLg mpdty Yepun yevopdvn, oltwg Yeppatver 7 ouvdeppalver T6 bronelpevoy.
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the actuality of that which is potentially active or passive as such
(dvtehéyeta ... 7 tob Suvdpet TornTixol xal TadnTivoed 7] ToLobTov).
Simplicius raises a question of how one should understand something
being «potentially active qua such» (t6 duvépet motnTixdy 7 totobtov).
Simplicius suggests that Aristotle might have said ‘potentially active’
to indicate a distinction of the movement imparted by the unmoved
causes from the natural and technical movement (p. 450.2-5 Diels).
In the latter case, the natural cause of movement will be active in the
process of movement, but inactive prior to this process, and this state
is referred to as «potentially active». In support of his explanation,
whose structure and wording are Platonist, Simplicius cites what may
be Andronicus’ explanation of this passage, our (T7b).

This explanation lacks immediate context, but fortunately it is
illustrated with an example which makes it clear that Andronicus
does not have in mind, at least not exclusively, a difference between
the natural and the supernatural proposed by Simplicius. His analysis
is meant to work in the case of sublunary physical processes, such
as heating the water by the fire. In this process, fire has the role of
the external mover, water, of the thing being acted upon, and the
problematic role of the «potentially active» thing seems to be given,
strikingly, to the internal nature of the water which is taken to be
distinct from water as the mere object of heating. It is this nature
that is first disposed itself in a certain way by fire, and then disposes
water itself, the subject of change, in accordance with the change of
heating. ‘First’ and ‘then’ in the previous sentence are probably not
to be understood chronologically: Andronicus has in mind the causal
priority. The scholars pointed out a similarity of the analysis with the
Stoic distinction between the principal and the antecedent cause?. But

Andronicus’ wording as the report has it (this internal nature ‘heats or

7 Gottschalk, Aristotelian Philosophy in the Roman World (above, n. 45),
p. 119.
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72 Inna Kupreeva

co-heats’ the subject) can hardly allow us to see the internal nature as
the Stoic principal cause of heating in this example®.

Andronicus’ analysis splits the role of the agent or mover into
two levels, of the external and the ‘internal’ mover, respectively.
The logic of this split can remind us of Aristotle’s hierarchy of movers
following the distinction between the unmoved and moved mover
(as in Phys. VIIL 5, 256 a 4-8).

If Alexander is aware of Andronicus’ discussion, he might be
attracted by the idea of treating the internal nature of the subject of
change as a causal factor with an active role of its own, still dependent
on the external mover for any given change, but also capable of
accelerating or inhibiting this change by itself.

This concept of internal nature of the subject of change, which
is «potentially active», i.e. brought to activity by an external mover,
could explain why the same causal agent produces a particular
effect in one case but not in the other. The idea of such a difference
can be found in Aristotle’s discussion of the way the same cognitive
states (presentation with something fearful or meant to cause
anger) can produce different psychological reactions depending
on the bodily disposition of the living being presented with

these impressions™.

#  In the Stoic system, the expression ‘co-heating’” would illustrate either co-
operant (cUvepya) or auxiliary causes (cuvaitia). The internal nature of a thing is
neither of them, it corresponds to the ‘principal’ or ‘cohesive’ cause. So even if the Stoic
analysis served as a model for Andronicus, this model has been reworked in accordance
with the Aristotelian analysis of acting upon in this passage.

#  Simplicius has not preserved to us any reference to this Aristotelian context; he
himself uses Andronicus’ division to assign the role of external mover to the ‘unmoved
causes’ and the role of the internal nature to all the natural and technical causes.

% De Anima 1 1, 403 a 18-25. Aristotle’s examples are designed to show that
when we are experiencing emotions, not only our soul, but the body also is affected
(this is what it means for the reasons to be in matter: &ua yop TovToLE TAGYEL TO CBUL).
So the proof of the body’s being affected jointly with the soul consists in the impact
it can have on the soul’s emotion, amplifying or diminishing the emotional effect
produced by the cognitive state.
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Alexander’s examples of torpedo-fish and glass vessel can be
construed on the lines of Andronicus’ explanation as showing that the
inner nature of a right sort may be lacking in some things of sublunary
world, e.g. fishermen’s nets and lenses’ glass, and be present in some
other things, e.g. fishermen’s hands and Marcellus’ fleet burnt through
the lenses (according to a legend, admittedly, used here to make the
point more graphic). Therefore the former kind of things - nets and
lenses - can work as transmitters and the latter kinds of things - hands
and wooden ships - as recipients, respectively, of the numbing effect
and burning.

In the case of the sun heating the atmosphere, the inner nature of
the stuff of the heavens lacks the recipient nature of the right sort to
exhibit the effect of heating, even though it can transmit the action of
heating and, as we shall see shortly, even be affected by it in its own
way. The inner nature of the tinder sphere, on the other hand, is just
right for the reception of the effect of heating. The principal cause of
heating in this case is different in kind from the inner nature of a heated
substance which acts as a co-cause in the sublunary world. Alexander’s
external mover in the case of the sun heating is not unmoved, although
it represents a different class of moved substances, namely the eternal
moved substances.

Alexander now has to explain the nature of this difference. What
exactly is special about the transmission in the heavenly body? Is
Alexander compelled to introduce some novel, supernatural factor
into Aristotle’s story of the sun heating the lower cosmos? As we shall
see from the next section, Alexander’s answer would be ‘yes” and ‘no’.
“Yes’, because Alexander needs to supply an account of how heat is
transmitted from the sun through the aethereal body made up of several
spheres, to produce the effect of friction at the edge of the sublunary
cosmos. ‘No’, because Alexander seems reluctant to introduce any new
physical force as an ad hoc solution to the problem and concentrates
in a painstaking way on the difterences in the hylomorphic structure

between the sublunary and the heavenly elements. This may be the
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most interesting and rewarding part of his solution, from the point
of view of the development of Aristotelian doctrine in Alexander’s

school. Let us look at it closely in the next section.
4. Heavens have qualities and are in a way passive

In De Caelo 1 3, Aristotle discusses the properties of the first body.
In a series of arguments, he aims to show that it is neither heavy nor
light (269 b 18 - 270 a 12), ungenerated and indestructible since it
has no contrary (270 a 13-23), not subject to growth and diminution
(270 2 23-26), and unalterable (270 a 25-35). The latter argument is

complex, and worth being presented as a whole:

(T8) Aristotle, De Caelo 13,270 a 25-35

(1) And if it is not subject to growth and indestructible, then it
belongs to the same reasoning to assume that it is unalterable.
(2) For alteration is change with respect to the quale, and of [the
category of] the quale the states and dispositions do not happen
without changes with respect to affection, for instance health and
disease. (3) But we see that as many of the physical bodies as change
with respect to affection possess also growth and diminution, for
instance the bodies of animals and plants and their parts, and
similarly those of the elements. (4) So if the body moving in a
circle can have neither growth nor diminution, it is reasonable that

it is unalterable>'.

5! (1) Et 8 2ottt xal dvadinrov xal doduptov, thHc adtihc davotag éotly
Omorafely xal dvarrotwtov elvat. (2) "Eott pév yap 7 dhholwots xlvnoig xota
o motdy, tod 3t morol al pév €Eetc  xal Srabéoeig odx dvev TEV xatd T TEdY
yiyvovtar petaBoAdy, otov yteta xal véoog. (3) Kata 8¢ nddoc boa petaBdihe Tév
PUOLAGY GoudTeY, Fovd Gpduey mhvta xal adfnoly xal edtoy, otov téd te tév {dwv
copata xal To popLo adTGY ®al T& TAV QUTAY, 6uotwg 8¢ xal & Tév otoLyelov: (4)
ot elmep 6 wonho odpa unt adbnowy Exewy dvdéyetar pite oy, eblroyov xal
avarholwtoy elvar.
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Aristotle’s argument about alteration continues the line of thought
pursued in the two immediately preceding arguments (about growth
and diminution and coming to be and perishing) which presupposes
a connection between the four main kinds of change in the sublunary

realm. The logic of the argument seems to be as follows:

(1) All alteration involves affection (T8.2)

(2) All affection involves being subject to growth and diminution
(T8.3)

(3) Heavenly body is not subject to growth and diminution (T8.4)
(4) Hence it does not receive any affection [from (2) and (3)]

(5) Hence it is not subject to alteration [from (1) and (4)] (T8.4)

This outline is drastically simplified in order to show what
is needed for the argument to work. There are many details in
Aristotle’s wording which resist such a simple reading of the
argument. One might ask, for instance, why in (T8.2) Aristotle
chooses to speak of just one out of the four main kinds of quality
in the classification of Categories 8, namely states and dispositions
(Categ. 8, 8b 26 -9 a13). The answer would probably have to do
with the nature of the heavenly body and the kinds of qualities with
respect to which it may be presumed without an argument to lack
change, for instance, because this is clear from the very concept
of these qualities which can be taken for granted as not needing a
proof. Thus, since the heavenly body is always spherical in shape,
we can assume that it does not change its shape (the fourth class in
the Categories 8, 10 a 11-16). We can assume that it does not change
in respect of capacities (second class, Categ. 9 a 14-27), because they
are always the same in the case of this body. What is left is states and
dispositions (first class, ibid., as above) and affections (third class,
Categ. 9 a28 - 10a 10). Aristotle’s argument includes as its crucial
step the denial of affections to the heavenly bodies. So the premiss
can only include states and dispositions. The argument is designed

to show that change in respect to them also involves affections, and
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what cannot be affected (as the heavenly body cannot), cannot have a
change in respect of quality.

Aristotle concludes the chapter by pointing out how these properties
of the heavenly body established in the arguments just outlined agree
with the appearances™.

Alexander in his commentary seems to build on these observations
and on the wording of the argument in insisting that it is not stated as
demonstrative in terms of necessity, but only reasonable. He draws
attention to the wording of the conclusion (T8.4), which says ‘it is

reasonable that it is unalterable’:

(T8a) Alexander apud Simpl., In De Cael., p. 111.24-31 Heiberg

(1) It should be noted, says Alexander, that the formulation [of
the argument] is not stated as necessary, but according to what is
‘reasonable’. (2) For it is not the case that if in the things that by their
nature are capable of being affected the states are with affection, it is
by the same token necessary in the things impassive. (3) Nor yet if
we see that around us the things that are undergoing alteration are
also growing and decreasing is it reasonable that generally if some
thing is altered it is also growing. (4) For if insofar as it is altered it
grows and decreases, then the argument has necessity, and if not, not.
(5) But also, [Alexander] says, Aristotle said in the Categories that
it is not necessary for the things that change in respect of affection

either to grow or decrease®.

2. De Caelo 13,270 a 36 - b 25: all men have a conception of god and assign the
highest place to the divine (270 b 6-12); in the records of ovservations handed down
there is no evidence of change in the whole of the outermost heaven or its proper
parts (b 12-17); etymological argument: at91p handed down as the name for the divine
element derives from det 9¢tv (and not from ai9etv as Anaxagoras wrongly supposed).

>3 (1) onperotéov 8¢, gnoty 6 AréEavdpoc, 8t 7 AéEig ody G dvoryxalo, dAG xoto
©6 eBhoyoy elpntar. (2) olte yéo, el v Tolg mhoyeLy megurdoLy al E€ets petd mddoug, o7
%ol &v Tolg dradéory dvayxatov, (3) odte, el T& dAhotobpeva adfbpeva xal petodpeva
bpduey év tolg map’ iy, eBhoyov xal xadbéhov, el L dAhotoltar, Tobto adiecdar. (4)
el pdv vdo, 7 dAhotobtar, Tadty abfetar xal petobtar, Gvéyxny 6 Adyog Eyet, el 3¢ i,
ob. (5) dhha »at év Katnyoplate, gnotv, adtoc 6 Aptototéhng elney, 81t olte alfesdor
avaryxalov Eott Ta xata tadog xivodpeva odte petolodar.
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Alexander says that Aristotle’s argument only establishes that the
processes of alteration are found in the things that grow and decrease.
This 1s reasonable. But this argument does not establish that each thing
that is undergoing alteration, i.e. changing any of its qualities, is also
by the same token either increasing or decreasing in size. This would
have been the demonstration whose conclusion would be necessary,
if established. But we don’t have such an argument, because Aristotle
does not intend it here. In fact, in the Categories Aristotle raises it as a
difficulty concerning the alteration, whether it should be accompanied
by an increase and/or decrease, and resolves this negatively (it should

not be accompanied by either).

(T8b) Aristotle, Categories 14,15 a 17-27

(1) Concerning the alteration, there is a certain difficulty: perhaps it
is necessary for that which undergoes alteration to be altered with
respect to any of the remaining changes. (2) But this is not true. For
with respect to practically all, or most, affections we happen to be
altered without taking part in any of the other changes. (3) For it
is not necessary for that which changes in respect of affection to
increase nor to decrease, and similarly with all the others, so that
alteration will be different from other movements. (4) For had it
been the same, that which is altered should have at the same time

increase or decrease or follow any of the other changes. But this is

not necessary>.

Aristotle argues here that all the six kinds of change (coming
to be, perishing, growth, diminution, alteration and change with

respect to place) are distinct from each other. While the case is clear

54 LY A ~ 3 ’ b3 \ 3 ’ A 3 ~ 3 \
(1) émnt 3t tHc dAhotdoewg EyeL Twi dmoplay, prmote dvayxatov 7 TO
GAAoLodPevoY %aTd TLva TGV AOLTdY nwvioewy dhhotolodat. (2) Tolto 8¢ odx dindéc
) . v S s o . , ~ , -
goTLy oyedov Yo xata mhvta te wady 7 To mhelota dhhotobodar cupPéBnrey Huty
00depLdic TAY GAhwY xvioeay xowvavodoty- (3) olte yap abfeodar dvorynaiov o xatd
, . ” ~ < LN~y G s s v )
nddoc wivobpevoy obte petododar, doaltwg 0¢ xal Emt Tév dhhwy, o9’ Etépa dv eln mapd
v , TNy P TR - . > )
Tog dAhag xvioeLs ) dAholwats: (4) el yoe fv N adty, #det T dAhoLobpevoy eddug nal
" o ~ M ~ > - , I W
adfecdat 7 petobodar % tve Tiv dAReY dxohovdely kLvhceny- AN’ oD% Gvdywr.

This content downloaded from 129.215.16.31 on Wed, 12 Jul 2023 08:46:39 +00:00
All use subject to https://about.jstor.org/terms



78 Inna Kupreeva

with the five of them, there is a problem for alteration because it
might be accompanied by some of the other changes. Aristotle’s
argument here establishes that it is not necessary for the alteration
to have a concomitant change of any other type. It does not
establish anything with necessity. But this is enough for Alexander’s
purpose, which is to weaken the argument in De Caelo and make it
possible for the heavenly body to undergo some kind of alteration.
This is why he uses Aristotle’s argument in the Caregories to amend
Aristotle’s argument in the De Caelo®.

Alexander then develops his own view of the kind of alteration that
should be possible in the heavenly bodies and supplies metaphysical
grounds for this possibility.

(T9) Alexander apud Simpl., In De Cael., pp. 111.31-112.24 Heiberg
(1) Alexander says that those things which have something contrary
to their substance in the sense of form and to their affections, will be
by virtue of contrariety in respect of substance both generable and
perishable, and subject to both growth and diminution, and by virtue
of [contrariety] with respect to affection, subject to alteration. (2) As
to all those things that have no contrariety with respect to substance,
but are in qualities that have contrariety, while they are not subject to
coming to be and growth, nothing prevents them from undergoing
alteration and being affected in this way. (3) It should be noted,
[Alexander] says, that [Aristotle] proves that they are unalterable
not from there being nothing contrary to their accidental quality;
and yet he would have made use of this if he thought so, just as he
proved them to be not subject to generation by there being nothing
contrary [to them]. (4) And, [Alexander] says, for those who say that
Aristotle declares the fifth body to be lacking qualities it should be
shown also in this way that they do not know what they say: (5) for if

> This is a good example of Alexander’s interpretation of Aristotle ‘from
Aristotle’, using this kind of critical exegesis to make an innovative move in the
Aristotelian theory, which he otherwise generally supports.
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he were to say that it is devoid of qualities, it would have been easiest
for his to prove from this that it is unalterable. For that which has no
quality to begin with would not change in respect of quality. (6) For
I have indicated this, [Alexander] says, for the sake of proving that
even if it happens to the body moving in a circle under the sun to be
heated by the sun’s rotation and thus to transmit to the body under
it the heat generated by the movement of the sun, nothing outlandish
is attributed to the substance of the body moving in a circle. (7) For
it is not always that what is undergoing alteration is perishable, but
only as many things as are by their substance capable of undergoing
change, and such in whose substance and form there is something
that is contrary. (8) For as [Aristotle] himself says, that thing is
‘unaffected by all mortal trouble’ [De Caelo 11 1, 284 a 14], but not
‘unaffected’ without qualification. For it is not the case, if something
were contrary to some accidental property, there immediately must
be something contrary to it also. (9) Stars, at any rate, have colour,
and if every colour is either white or black or mixed, there would
be something contrary to the colour itself or their colour would be
composed of contraries, but the stars are not therefore perishable,

because colour is not in their substance’®.

56 o NIy o o TR T
(1) &v pév vép, enotv 6 AréEavdpoc, t7 odola T xata to €idog otL TU
gvavtiov xal tols madeowy, Tabrta Sta piv Ty xat’ odctlay Evavtinoy Eotar 6pod piv
S , pev pov
N N U s COR L N o , ,
vevnta nal @Yuotd, 6pod 8¢ adintd te xal pelwtd, Sia 8¢ THY xatd mddog dAhoLwTd:
(2) oo 8¢ pmdeplav Eyovta xat’ obotav dvavtiétnte v molbtnoty doty &yoloaig
gvavtiaowy, Tabta dyévnto Syt xal ok o003ty xwhdoel dAhotobodal te xal obtang
nédoyew. (3) onpetwtéov 8¢, gnot, xal, 6tL od due T uMdév vavtiov elvar adtdv T
oupBefrnruia motdTyTL dvarholwto adtd detxvuot: xaltol éyefoato &v adtd, el obtwng
deTo, Bdomep nal dyévnta Edeinvy T6 uNndiv elvar dvavtiov. (4) xal Tolg Aéyouat, enoly,
gmotov Aptototéhny TO mEUTTOY odpe Aéyewy xatdvteddev detxtéov, bti u loaouy,
Ny Sy y s 4w . T P ~ P
& Myouowy- (5) el yop dmotov Eheyey abtd elvar, pgotov Ay adtd évtebdev detéar, bt
Gvahholwtov: & Yo wi) ThY deyhy Exet modtnTa, odd’ v xatd moLdTyTe petaBdAloL.
(6) gmeonumvapny 3¢, enot, Tobto tmip Tob detlar, 6tt, xdv cupPalvy T petd TOV
Htov odpa xuxhogopnTindy depparvépevoy OO THg Tol HAlov mepLpopds Samépmety
T O adTOd GohpaTL THY Ao TH Exelvou wuvijceng YLvopévny JepudtnTa, 0088V dTomoy
émtpépetat T To0 xunhogopnTLrod copatog 0boiy: (7) 0l yap TavTes TO GAAOLOVUEVOY
L sy , ~ L oE o s C o~
@YapThy, AN Boanat’ odoloy old te petafdihely: Totalta 82, v Tf) odola xal Té etdet
y ) , Uy s oy 3 e , ~ P s
gotu L dvavtiov. (8) g yap adtog Aéyet, dmadic xclvo mhone Svntiic Suoyepelag, GAA

This content downloaded from 129.215.16.31 on Wed, 12 Jul 2023 08:46:39 +00:00
All use subject to https://about.jstor.org/terms



80 Inna Kupreeva

In this argument, Alexander amends Aristotle’s argument in
De Caelo 13 and makes it more precise. The connection between
alteration, affection, growth/diminution, and coming to be /perishing
as outlined in Aristotle’s ‘reasonable’ argument obtains only for
those things that are subject to coming to be and perishing. In (T9.1)
Alexander explains that those things that have a contrary with respect
to both their substance-form and their affections, will be subject to
coming-to-be and perishing and growth and diminution because of
their substance-form and also to alteration because of their affections
which have contrarieties.

The question might be raised about ‘the things that have something
contrary to their substance in the sense of form’ that Alexander
mentions in (T9.1). How can a substance-form which is the essence
of a thing, according to the Metaphysics, have something contrary to
1t?>” The easiest, if controversial, example satisfying this formula would
be that of the simple bodies. This example is controversial for modern
scholars, who deny the hylomorphic account of the elements, but not
for Alexander. For him, the hylomorphic view of the elements seems
indispensable for a hylomorphic interpretation of Aristotle’s distinction
between the sublunary substances and the heavenly bodies. Aristotle in
Metaphysics XII 2, describing the distinction between the three kinds of
substance, mentions the «matter for whence and whither» as a different
kind of matter «of eternal substances, those which, though not generable

are movable by locomotion»*. We know that Alexander must have

oy amhids dmadéc: ob vép, el T3 oupBefnurdtt Tivl vavtiov T eln, #dn nal adTd dvdyxry
gvavtiov T elvar. (9) to yolv dotpa yoedua v Eyet, el 0 Tav yedpa 1) Aeuxovi) uéiav 7
pLxToy, el av 9 évavtiov Tt adtd T6 yeowatt 7 €€ vavtiny TO yedpa adTeY cuyrEluevoy,
SN 00 due Tobto @YapTd T& dotea, 6TL Wi év TH odotlq adTav TO yedpe .

7 Having a contrary is denied of substance in Categories 5 (3 b 24-32), but the
ability to receive contraries, while staying one and the same numerically is said to be its
special characteristic (Categ. 5, 4 a 10-21).

> Metaph. X112, 1069 b 24-6: mévta 8° Ghny Eyet oo petafdihet, G Etépoy-
%ol TV &idtav Boo pi) YevnTa xvnta 88 @opd, AN 0d yevnTiy dahd o9y mot. (I follow
the translation of Judson [see above, n. 9]).
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taken this remark seriously, since in two school treatises he defends
different aspects of the view according to which there is heavenly matter,
a different kind from the sublunary one®. Alexander’s discussion of
the sun heating in his De Caelo commentary further elaborates on the
hylomorphic interpretation of this distinction between the two kinds
of substance. The most interesting part of this discussion, which also
serves as the ontological basis of his solution to the physical puzzle of
the sun heating, consists in his discussion of two different concepts of
form corresponding to the two different kinds of substance.

On Alexander’s account, the substance-forms of the four sublunary
elements are ordered sets of elemental qualities: a couple of tangible
qualities capable of acting and being acted upon (hot/dry, hot/moist,
cold/dry and cold/moist) and one of the two qualities accounting for
natural motion (heavy or light). Thus, the substance-form of fire, and
the essence of fire, is the combination of these three elemental qualities:
hot/dry (acting and passive) and light®. Each simple body can undergo
coming to be and perishing being acted upon by an active contrary
quality. Moreover, the increase and decrease of the elemental masses
is accounted for by the mechanism of ‘prevalence’ in the interaction
of their elemental constituents®. Applying the same formula to
living things would prove more difficult. But Alexander’s aim here is
to demarcate the sublunary things - all of which are made of these
generable and perishable simple bodies - from the things heavenly.

In (T9.2) Alexander describes heavenly things as having no
contrariety in respect of substance but having qualities which have
contrarieties. Heavenly bodies are ungenerable and imperishable, but
«nothing prevents them from undergoing a qualitative change and being

affected in this way», i.e. in a way that has no links whatsoever with

> Alexander’s Quaestiones 1.10 and 1.15, see Sharples (above n. 26) and Fazzo,
Aporia e Sistema (above, n. 29).

®  See Alexander’s treatise De Anima, pp. 3.21-5.12 Bruns.

ot See GC 11 4.
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82 Inna Kupreeva

generation and destruction and growth and diminution. Alexander
says (in T9.3) that since Aristotle does not explicitly rule out this kind
of change in his argument in De Caelo I 3, he considers it as licensed.
In (T9.4) Alexander addresses certain thinkers who call Aristotle’s
fifth body qualityless. We find such an interpretation in Atticus’ criticism
of Aristotle where he uses it to make a polemical claim that because

Aristotle’s first body lacks any quality and thus is not a body at all.

(T9.4a) Atticus, Fr. 5 Des Places, part. (= Eusebius, Praep. Evang.
XV 7,2)

(1) So, a Peripatetic will not only not contribute anything to the
demonstration of which the Platonists make use that the first bodily
natures are four, but will oppose it, practically alone. (2) At any rate,
since we say that each body is either hot or cold, or dry or moist, or
soft or hard, or light or heavy, or rare or dense, and since we find
that there is nothing else which would partake of any of these except
the four; (3) for if [something] is hot it is fire or air, if cold, water
or earth, if dry, fire or earth, if moist, water or air; and if soft, air or
fire, if hard, water or earth, and light and rare, fire and air, and heavy
and dense, water and earth; (4) and since we accept for all the other
simple powers that there is no other body. (5) This man alone resists
saying that there can be a body which does not share in any of these,
a body, neither heavy, nor light, nor soft, nor hard, nor moist, nor
yet dry, well-nigh saying, a body which is not a body. (6) For he has
left the name for it but removed all of the powers by virtue of which
it would be a body®.
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Alexander of Aphrodisias on How the Sun Heats 83

Atticus is Alexander’s antagonist on many issues of doctrine®.
This text is remarkable in several respects. Perhaps most strikingly for
amodern reader, Atticus’ presentation of the Platonist ‘demonstration’
of the four elements seems to be borrowed from Aristotle’s GC I 2:
the list of elemental qualities and the tally of qualities and elements are
a shortened version of Aristotle’s explanation there. This is of interest
not only as an example of appropriation by a thinker of the opposing
or criticised theories®, but also because this use of Aristotelian
explanation of the four elements is used by Atticus, the ardent critic
of ‘harmony between Plato and Aristotle’, for the interpretation of the

four elements in the cosmos of the Timaeuns®.

avdiotatar wévos, pdoxav ddvacdat cdpa elvat Todtmy dpotpov odpa, pite By, uite
%00pov, pite pakoxdy, UNTe oxAnE6y, wAte OYE6Y, GAAL unte Enpby, movovouyl Aéymy
copo ob odpa. (6) To pev yop dvopa natahéhoiney adtd, tag 3¢ Suvdpets, oL’ GV odpo
TEure YivesDaL TAoUS APTENKEY.

s See P. Moraux, Der Aristotelismus bei den Griechen, Bd. 2: Von Andronikos
bis Alexander von Aphrodisias, De Gruyter, Berlin - New York 1984, pp. 564-82, on
Alexander’s engagement with Atticus” arguments, Quaest. 1.18, Mantissa 2 (De Intellectu),
pp- 66-70 Sharples; M. Rashed, A “new” text of Alexander on the soul’s motion, in R. Sorabji
(ed), Aristotle and After (above, n. 41), pp. 181-95; Alexander of Aphrodisias: Supplement to
On the Soul, ed. R.W. Sharples, Duckworth, London 2004, pp. 24-44.

¢ And perhaps not so much: striking though it is, such use in not atypical:
compare the account of the cosmic elements in Ocellus Lucanus II 6-22 Harder
(considered to be the earliest extant quotation from Aristotle GC). Galen is another
example of an avowed Platonist who is using the Aristotelian account of the elements
in his work (of course, Galen is much less concerned with cosmology as such).

% It may be noted that in taking the cosmology of the Timaeus as the only
one that is authentically Platonic, Atticus disregards the tradition which includes
the Epinomis as a school source. In his own day, his position seems closer to the
Platonist mainstream (see G. Boys-Stones, Platonist Philosophy 80 BC to AD 250,
Cambridge U.P., Cambridge 2018, p. 193). But in the schools of later antiquity the
difference between the sublunary and the heavenly regions will be emphasised and
this will lead to emphasising the difference between the heavenly and the sublunary
versions of the four elements. In Proclus’ discussion of the Timaeus, the ‘literalist’
position that he describes and for which seems to have Atticus as a source although
he is not named («there are only four elements, Aristotle is wrong and following the
doctrines of the Barbarians introducing the fifth element») seems to be in minority
(Proclus, In Tim., 2, p. 42.9-17 Diehl). This development may have been influenced by
Alexander’s account, as I hope to show in the sequel to this paper.
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84 Inna Kupreeva

For Alexander, the most important challenge of this passage is, of
course, not the use of Aristotle, but the presentation of Aristotle’s
‘first body” in (T9a5-6) as lacking any bodily qualities. Alexander
argues that had Aristotle thought of the heavenly body as devoid of
any sensible qualities, he could have proven its unalterability most
easily by saying that what has no qualities to begin with cannot change
in respect of them (T9.5).

In the rest of the (T9), Alexander argues that it is not implausible to
attribute alteration to the heavenly body as long as the qualities with
respect to which it undergoes alteration are accidental, and as long as
the alteration does not lead to the change of status of the heavenly body
from the imperishable to perishable. (T9.6) is of particular interest in
that here Alexander mentions being heated as one of the qualitative
changes that happen in the heavenly realm. The fact that it is one of
the sublunary elemental qualities should not worry us, according to
Alexander, because in the sublunary world the quality of heat is a part
of essence of the primary bodies, but in the heavenly region it can never
get to the level of essence and substance, always remaining an accident
(T9.7). In (T9.9) colours are mentioned as another example of qualities
that heavenly body has, whose possession does not make it perishable.

In (T9.8) Alexander explains that in Aristotle’s argument in
De Caelo 1 3, the alteration and affection should be understood in a
qualified way, the point Alexander already signalled in (T8a). He now
supports this with the quotation from De Caelo II 1, where Aristotle
says that heavenly body is ‘impassive to all mortal trouble’ (284 a 14).
Alexander takes this to mean that heavenly body is not impassive
without qualification and in some way can be subject to affection, as
long as this affection does not involve ‘mortal trouble’. According to
Alexander, it is possible for Aristotle to talk about a special kind of
affection which characterises the heavenly body and is different from
the sublunary affection in that unlike the latter it is never associated
with perishing or decrease. Alexander explains that the fact that an

accident of a heavenly body has a contrary does not mean that this
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body itself has a contrary. This explanation spells out and generalises
the point made in (T9.2). One thing that is not entirely clear from this
passage is how Alexander defines the substance-form of the heavenly
body as different from that of the sublunary bodies.

We find an answer further in his commentary on De Caelo 117
reported by Simplicius. Here Alexander deals with the problem of the

special nature of heavenly body and also of its hylomorphic structure.

(T10) Alexander apud Simpl., In Cael., pp. 442.22-443.18 Heiberg
(= Fr. 147¢ Rescigno, part.)

(1) And let me quote also this from Alexander. (2) When Aristotle
says that the heavens heat the [bodies] beneath them by friction,
Alexander says «<How could this be true, if they are not tangible?
(3) So, he says, since every tangible thing is such in accordance with
some contrariety, and the first things in accordance with the first
contrarieties, and the first tangible contrarieties are, as has been
demonstrated in the second book On Coming to be and Perishing,
heat and coldness and dryness and moisture, I inquired whether
the body that moves in a circle has its form in accordance with
these or in accordance with others. (4) For if it is in accordance with
some of these, it is in accordance with some of the four. (5) And if it
is in accordance with others, first it would seem absurd that the first
among the bodies [has its form] not in accordance with the first
[contrarieties]. (6) Next, even so, if it [has its form] in accordance
with some tangible contrariety, it is not everlasting. For there will
be something contrary to it. (7) Perhaps then, he says, we should
say that it is tangible and has its form in accordance with a tangible
quality, but not in accordance with a contrariety. For things subject
to coming to be and perishing [have their forms] in accordance with
tangible contrarieties because they are enmattered and must change
into each other, but this [body] is not such, and has its from in
accordance with the tangible quality of circular motion, which has
no contrary. (8) For if the heaviness and the lightness are tangible
qualities, as [Aristotle] said enumerating the tangible contrarieties
[GCII 2, 329 b 18-20], then circular movement, which is the form
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86 Inna Kupreeva

of that body, should be tangible too. (9) For heaviness and lightness
are not the forms of the bodies subject to coming to be and perishing
because they are neither acting nor acted upon. For they are not
predicated by virtue of acting or of being acted upon by another, as
[Aristotle] said [GC 11 2, 329 b 22], but bodies subject to coming to
be and perishing are acting and being acted upon by each other. (10)
Movement in a circle is acting, but not acted upon because it has no
contrary by which to be acted upon. (11) For the things acted upon
by it are not acted upon as contraries; it is reasonable that it is the
form of that body. (12) For it would be thin in the sense of rare,
whose contrary is the dense, and it would have more and less of this
[property], the spheres more and the stars less. For these latter seem
to be more compressed, and this compression does not drive them
out of their being because this kind of rarefaction and condensation
follow upon the circular movement, and this latter is unchangeable.
(13) And colours and any such [properties] that belong to them,
would do so as coincidental and external and following upon that

quality». So Alexander®.
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Alexander begins with the aporia at (T10.2): if the heavenly
body produces heat by friction it must be tangible, and then it
must be so either in the same way as the four sublunary elements or
differently. Being tangible in the same way as heavenly bodies means
being constituted by primary elemental qualities, hot/cold and dry/
moist (T10.3). The wording of the question Alexander asks in (T10.3)
is important: whether the body that moves in a circle has its form
(etdomotelrar) in the same way as the four sublunary elements or in
some different way. The question is not whether or not the heavenly
body can have such properties in any way whatsoever. We have
already seen above that Alexander is ready to allow heavenly body to
have some of these qualities, e.g. heat, as accidents. The question here
is whether the heavenly body may have the four primary elemental
qualities as parts of its form, for this is what it means for it to have
its form as the four sublunary bodies. Alexander does not say this
explicitly, but we can presume safely that at (T10.4) this solution
is ruled out.

The next scenario Alexander considers is the one where the
heavenly body would have some other combination of properties
which have contraries as its form (T10.5-6). He raises two objections
against it: the heavenly body is the first elements and it would be odd
if its form were not constituted by the primary contraries (T10.5),
and even if this is granted, the scenario will not work still because
this form will include qualities that have contraries, and therefore
the heavenly body will have something contrary to itself, which will
deprive it of its eternity (T10.6).
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88 Inna Kupreeva

The solution Alexander proposes is stated in (T10.7): heavenly body
has a form constituted by the tangible quality, but not by a contrariety,
which would make it generable and perishable and subject to all the
elemental transformations, but by the tangible quality ‘moving in a
circle’, which has no contrary.

Alexander explains that sublunary elements are tangible because
they are constituted, each, by a pair of elemental qualities each
of which has a contrary and can be acted upon by a contrary. This
is how each sublunary body is perishable. But not all contraries
must have a property of acting and being acted upon by each
other. Alexander cites as an example the properties of lightness and
heaviness which Aristotle says in GC II 2 neither act nor are acted
upon. Alexander’s demonstration draws on Aristotle’s proof of the
primary elemental qualities in GC II 2. Aristotle there makes a list
of the most manifest tangible characteristics, all of which come in the
pairs of contraries: «Contrarieties according to touch are these: hot
cold, dry moist, heavy light, hard soft, sticky brittle, rough smooth
thick thin»¥. By method of elimination, Aristotle arrives at the two
most basic pairs of contraries (hot/cold, dry/moist). The pair ‘heavy/
light’ is the first to go, because it lacks the character of acting and being
acted upon which is present in other pairs: «Of these heavy and light
are neither acting nor acted upon, for these [expressions] are used not
on account of acting in some way on another thing or being acted upon
by another thing. But the elements must be acting and acted upon each

other. For they mix and change into each other»®.
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Alexander of Aphrodisias on How the Sun Heats 89

Alexander in his argument in (T10) uses the role of the light and the
heavy not invoked by Aristotle in GC, but very prominent in the two
last books of the De Caelo. Both terms there refer to the two types
of natural movements, ‘the heavy’ to the downward and centripetal,
and ‘the light’ to the upward and centrifugal®. The aethereal body,
Alexander claims, is tangible and has a form in accordance with a
tangible quality, namely, ‘movement in a circle’, xuxhogopta. This is an
unusual example of a tangible quality. But if ‘light’ and ‘heavy’, which
are also referring to two kinds of movement, natural movement in the
sublunary cosmos, are listed as tangible qualities by Aristotle himself,
it is not implausible to consider movement in a circle, another kind
of movement characterising a different cosmic nature, as a tangible
characteristic of sorts (T10.8). There is, however, a difference: whereas
the light and heavy are neither acting nor acted upon, the circular
motion of the heaven is described by Alexander as acting, although
not acted upon (T10.10). Alexander argues that since the sublunary
things it acts upon are not acted upon as its contraries, it is reasonable
to conclude that it is the form of the heavenly body (T10.11).

Alexander’s description in (T10.12) of the qualities which heavenly
body can have makes it clearer what he means by circular motion as
the form of the heavenly body. The body of the heavens which has a
material substrate of its own, different from the sublunary matter in
that it is not receptive of opposites™, can be more and less condensed
in its different parts, for instance, stars being more and spheres less
condensed. This qualitative variation does not involve the reception of
opposites. This latter is blocked by the form of the heavens which is to
be understood as the whole system of heavenly motions that defines

the positions of all the stars and spheres with respect to the whole

®  On the difference between the two types of deduction of the elements, see
J. Longrigg, Elementary Physics between the Lyceum and the Stoa, «Isis», 1975,
pp- 211-29, part. p. 214.

70 See Quaest. 1.15.
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90 Inna Kupreeva

and to each other. The qualities of the heavenly body which do not
bear on its substance-form are thus fixed where they are. Alexander
lists among these qualities, along with density and rarity, the colours
of different stars. Now, what would count as alteration, qualitative
change involving a sui generis affection, in the setting like this?

In his Meteorology commentary, Alexander argues, using his
interpretation of De Caelo, that the substance of the heavens is not
entirely impassive, even though it cannot undergo change in the way

in which this happens in the sublunary world made by four elements.

(T11) Alexander, In Meteor., pp. 18.28 - 19.9 Hayduck

(1) Perhaps after all the divine body is not entirely impassive: for
neither did he prove in the first book On the Heavens that it is
unalterable, even though he proposed this, but rather that it is
ungenerable and imperishable, and similarly, not subject to increase,
but he did not prove in a similar way that it is unalterable, as we have
indicated also in our commentary on that book; and it is his habit to
say that divine body is impassive not in unqualified way, but to add
«with respect to any mortal troubles» (De Caelo 284 a 14); for it is not
subject to this kind of affection. (2) And these are the affections which
come to be in the transformation with respect to form, and divine
bodies are not susceptible to these transformations and affections,
but not therefore also to any affection [at all]. (3) For, motion is also
some sort of affection, and divine bodies are not unsusceptible to it.
(4) Moreover, if to receive light from another thing is to be affected in
a certain way, then the moon would be affected in a certain way by the
sun, given that it has its light from it. (5) Therefore there is nothing
absurd if a divine body adjacent to the sun should be affected in a
certain way by its motion, not so as to be set on fire, but so as to cater
by means of this affection to the body which is under it so that is will
be heated by the sun’s motion and kindled™.
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Alexander of Aphrodisias on How the Sun Heats 91

In (T11.1) Alexander states the idea we have seen explained in the
previous passage from the De Caelo commentary: Aristotle in De
Caelo has not proved that the heaven is unalterable, but only that
it is ungenerable and imperishable, i.e. eternal. This leaves room for
the alteration. We have already seen in the previous section what
kind of alteration this is going to be: the media transmitting some
tangible effect such as burning or electric charge will not themselves
be affected by them. Here we discover some further details of this
effect that is being transmitted without an affection. Alexander
avoids an outright statement here and hedges his account of the way
in which the heavenly body under the sun is affected by citing the
uncontroversial examples of what could be treated as affections of
the heavenly body. The first such example is the motion itself, it is «a
kind of affection» (md9oc tt) (T11.3). Another example is heavenly
bodies receiving the light of other heavenly bodies, for instance the
moon receiving the light of the sun. (T11.4) It follows from this that
there is nothing impossible if the heavenly body under the sun (i.e.
under the sphere carrying the sun) be affected in a certain way, but
not to such an extent as to catch fire. This latter affection, being
heated to the point of burning, will be the effect produced by the sun
via the medium of the underlying heavenly body in the sublunary
sphere (T11.5). We can conclude from this that the affection of the
heavenly body under the sun is the heavenly equivalent of heating
produced by the rotation of the sun sphere (as in T9.6 above). Its

dpdaptov Edetley, bpotng xal dvaviée, dvariolntov 8¢ 00D’ Guotug dmédetiev, dg xal
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nddoug dvermidexta ti Yelo, 00 iy Sta Tobto xal dmavtog wddouc. (3) A te Yoo xiviotg
nédog T, g 00% dvenidextar (4) dAAL ol el TO @i dANbTELOV AapPdvely mhoyewy Tt
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92 Inna Kupreeva

difference from the sublunary heating consists in its having no effect
at all on the form or matter of the heavenly body itself except insofar
as it is becomes capable of transmitting this affection further on and
ultimately to the sublunary region. Heating in the sublunary region
alwaysinvolves the prevalence of the hot over the cold. In the heavenly
body there is no cold to prevail upon, therefore the ‘heat” produced
by the sun cannot be released in its natural form until it arrives into
the sublunary region. The ‘heating’ of the heavenly sphere Alexander
sometimes talks about means making it conducive to heating the
underlying sublunary sphere. This is also purely ‘productive’ or
‘active’ heating, in accordance with the productive character of the
form of the heavenly body. This is the upshot of Alexander’s thesis
according to which Aristotle’s heaven does not admit of any change
with respect to its substance-form or essence (which is its circular
motion), but does admit of alteration with respect to its qualities

which are not essential.
Concluding remarks

How exactly does Alexander think of the mechanism of heating
on the basis of this hylomorphic analysis? It should be possible to
reconstruct the main steps of his reasoning. The sun, being of the
right density and of the right speed, produces an effect of heating in
the sphere below it. The effect must be produced by the sun, rather
than the whole sun sphere’, because the sun possesses greater density
which enables it to ‘rub’ the sphere below and ‘heat’ it in a special
impassive way. This effect should not be imagined as the actual heating
of the sphere, but merely as producing in it an ability to transmit this
heating effect further on. Alexander speaks about the heavenly body
being heated in his De Caelo commentary (T9.6 above) and in the

72 This is an objection raised by Paul Moraux in Moraux, Der Aristotelismus bei
den Griechen (above, n. 1), pp. 279-80.
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Alexander of Aphrodisias on How the Sun Heats 93

commentary on Meteorology at (T11.5 above) he says that the heavenly
body that transmits the heat is affected by it, but not in such a way
as to catch fire, but only to transmit it to the sublunary body below
which will already be heated and set on fire.

It seems also that for Alexander, as for Aristotle, it is important
that the sun is not too far removed from the sublunary world. The
transmission by the spheres does not seem to have an amplifying
power. What rubs against the air then is not the sun itself but the
effect produced by the sun in the lowers heavenly sphere. It is much
more efficient in heating the cosmos than this lowest sphere itself.
This is a very elaborate, scheme, not to say tortuous, but it does
preserve Aristotle’s tenet, in line with the wider concerns Alexander
himself has about the interpretation of the action of the heavens on
things sublunary. For Alexander scholars this argument is particularly
valuable because it explains his motivation for the hylomorphic theory

of elements — sublunary and heavenly.
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